
C  RSECardiovascular and Interventional Radiological Society of Europe C  RSE

CIRSE 2014 - Glasgow
Monday, September 15, 2014 CIRSE 2014 Dinner 

& Farewell Party
To celebrate another vibrant 
and successful congress, the 
CIRSE 2014 Farewell Party will 
take place tomorrow evening 
in the iconic surrounds of the 
Glasgow Science Centre. 

If you have not already reserved 
your ticket, there may still be a 
few available – please visit the 
Kuoni desk in the Exhibition
Hall, next to the registration 
area, to find out more. 
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The economic and personal costs of diabetic 
foot disease are astronomical, but various treat
ment options are available. CIRSE is committed 
to raising awareness of both the serious prob
lems associated with the condition and the 
therapies that can help patients manage it. As 
part of that effort, CIRSE has joined forces with 
the British Society of Interventional Radiology 
to hold a large media event on the issue.

Today’s Media Event

The panel discussion and Q&A session will  
feature experts in the fields of IR, vascular sur
ge ry and diabetes. Patients will also be repre
sented, providing important insights into the 
perspective of those directly confronting the 
disease. A host of images, illustrations and IR 
equipment will also be available to help bring 
this important issue to life.

The medical experts include interventional 
radiologists Dr. Iain Robertson (Gartnavel Ge ne
ral Hospital) and Dr. Trevor Cleveland (Sheffield 
Vascular Institute, Northern General Hospital); 
a vascular surgeon, Prof. Cliff Shearman 
(Southampton University Hospital); and a dia
betologist, Dr. Michael Edmonds (King’s College  
Hospital). They will address all aspects of the 
disease, including cuttingedge technology 
available for its treatment and the main chal
lenges to providing successful care. Patient 
case studies will also be addressed. The event 
will be hosted and facilitated by TV and radio 
personality Fred Macaulay, whose family’s 
experience with diabetes gives him a unique 
perspective on emerging treatments available 
to patients. 

This lighthearted and interactive session has 
always been a CIRSE favourite. All delegates are 
invited to take part in this lastmanstanding 
battle for supremacy – will you be crowned  
this year’s winner?

Pick up a complimentary CIRSE cap at the door 
and use this to cast your vote in the multiple 
choice questions. Those choosing incorrectly 
are out of the game!

Can you beat our Quizmasters? And more  
importantly – can you beat your friends and 
colleagues? Put your skills to the test and find 
out how good you really are!

Join us today at 14:30 in the  
Main Auditorium!

Diabetic Foot Disease

According to Dr. Raman Uberoi, CIRSE 2014 
Local Host Committee CoChairman, and to 
information provided by the Vascular Society of 
Great Britain and Ireland, about 20% of adults 
over the age of 60 have peripheral arterial  
dis ease (PAD), and a quarter of these are symp
tomatic. Smokers and individuals with diabetes 
or coronary artery disease are particularly  
affected.

PAD causes pain in the leg when walking  
(intermittent claudication), and about 1015% 
of patients suffer symptoms that are both  
progressive and severe. Even patients who  
experience no symptoms face an increased risk 
of heart attack or stroke. 

Numerous health economic studies and com
puter simulation models have demonstrated 
that providing proper diabetic care is economi
cally beneficial. Those with mild symptoms are 
often managed in primary care, with blood 
pressure and dietary control the first line of 
care, followed by podiatry. Patients with more 
severe symptoms are referred to the vascular 
service for assessment, and patients suffering 
from particularly disabling symptoms will re
quire interventional treatment with balloon an
gioplasty or surgery. If PAD progresses to criti
cal limb ischaemia, patients will often develop 
ulceration or gangrene, and are at particular 
risk of losing their leg without treatment. Many 
of such patients are referred to emergency de
partments, and require vascular intervention to 
avoid amputation. 

If administered early enough, angioplasty is 
unquestionably a valuable therapeutic option 
for more advanced cases of ischaemia, allow
ing tissues to heal, preventing amputation and 
improving patients’ quality of life. The costs of 
either surgical or endovascular revascularisa
tion are less than either wound care alone or 
primary amputation, with endovascular revas
cularisation having the additional benefit of 
being minimally invasive. 

However, multidisciplinary efforts are crucial 
for the purposes of identifying problems, 
facilitating timely intervention and saving 
limbs. Today’s press event seeks to foster such 
cooperation, and to ensure that patients and 
healthcare providers alike are fully aware of 
available treatment options, with the ultimate 
goal of encouraging better and earlier manage
ment of the disease. 

Media Event - Practical Details

Today’s panel discussion and Q&A session will 
take place in the SECC’s Meeting Room 2 at 
13:30. Anyone interested in attending is wel
come. Attending media representatives will 
have the opportunity to take photos and con
duct interviews. Refreshments will be provided.

Interested in hearing more about this import
ant issue? Don’t miss Dr. Gerard Goh’s article on 
Morbidity, mortality, limb loss rates and patient 
selection in acute lower limb ischaemia on page 
15, or, even better, attend his lecture (Tuesday, 
September 16, 08:3009:30, Auditorium 3). 

Tackling Diabetic Foot at CIRSE 2014The Film 
Interpretation Quiz
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Partners in patient safety and improving outcomesPatient safety and quality assurance in 
interventional radiology
Special Session
Monday, September 15, 10:0011:00
Auditorium 4

Don‘t miss it ! 

John Wilkinson, Neil McGuire 

‘For medical devices, patient safety is a multi-
stakeholder activity with manufacturers, Notified 
Bodies, regulators, healthcare professionals and 
patients all playing a role’. So reads the first 
paragraph of the report [1] by the review team 
lead by Professor Terence Stephenson, Chair of 
the Academy of Medical Royal Colleges, into  
the Medicines and Healthcare Products 
Regulatory Agency’s access to clinical advice. 

In many ways this one sentence encapsulates 
the lessons learned over the last three years, 
during which the scandal involving the use of 
inappropriate materials in breast implants [2] 
and the withdrawal of most metalonmetal hip  
implants from the world’s markets. It goes 
without saying that patients’ best interests 
should be at the centre of all that we do.

Both of these high profile events served not 
only to garner public interest, but also to shine 
a strong light on events in Brussels, where the 
EU legislation has been undergoing a compre
hensive overhaul [3]. This combination has led 
to unprecedented discussion of the appropri
ateness of the regulatory provisions and the 
need for a better understanding by all parties 
as to the expectations of medical interventions 

involving medical devices. Interventions involv
ing implanted devices, in particular, have come 
under scrutiny and highlighted the need for 
substantially improved tracking and analysis of 
outcomes. 

Three main factors drive the need for better 
measurement of outcomes. One is the fact that  
not all devices are the same and relatively minor  
changes can, if rarely, result in apparent ly dis  
proportionate changes in performance. Second
ly, outcomes are a combination of device and  
the skills of the clinician, both in terms of pa 
tient selection and execution of the proce dure.  
Thirdly, because most implants are mecha ni cal  
and/or electrically engineered, they do have a  
finite life and will inevitably wear out. It is far  
from clear that the fact that most breast  
im plants will require replacement after ten 
years was ever communicated to those having 
them implanted.

All of the above points to both enhanced data 
collection regarding outcomes at local level 
and improved consolidation of performance 
information at a national level, and this is 
where the Medicines and Healthcare Products 
Regulatory Agency (MHRA) has a key role. Man 
aging patient safety where interventions involve  
devices requires solid and reliable mechanisms 
that ensure that the MHRA is aware of what is  
going on. The Agency is responsible for  
en sur i ng that manufacturers are both aware  
of performance issues and take appropriate 
actions. To do this, we require a steady flow of 
information from the health system. Historically 
this has been largely from reports of adverse 
incidents, but more recently this has been com
plemented by specialist registries. This includes 
the highly successful National Joint Registry for 
arthroplasty implants, and the MHRA is keen to  
tap into softer signals of concern such as collec
tive disquiet within professional bodies, which, 
while not providing us with statistically valid 
data upon which to act, does facilitate  
heightened awareness. 

Most of our actions are currently precipitated 
by adverse incident reports, and this is an 
essential but incomplete mechanism to flag 
up potential issues. The reason for this is that 
we suspect that there is significant under
reporting and, as a consequence, we run the 
risk that we may be relatively late accumulating 
the evidence that might signal a problem with 
a product (or perhaps the clinical application of 
a particular product). Working in collaboration 
with clinical colleagues enables us to provide 
support and help improve outcomes for  
patients. 

2) In conjunction with this, we need timely 
and expert advice so as to be able to act ef
fectively in dealing with actual or potential 
device failures. This is a key element of our 
relationships with professional bodies.

3) We need to work with clinicians on the best  
mechanisms that can be designed to facili
tate reporting of adverse events, understan
ding that this is difficult for the increasingly 
pressurised staff across the whole continuum 
of healthcare delivery. 

4) The MHRA needs to better communicate 
with clinicians, patients and the public about 
the regulatory system and how it works; as 
well as ensuring that timely, accurate and un
ambiguous information is provided at times 
when devices fail. This needs to be done in 
conjunction with the best clinical advice, so 
as to not send mixed messages to patients 
and carers.

Finally, the increase in data and transparency of 
that information places new challenges on all 
involved in the care and wellbeing of patients. 
The fact that the outcomes of medical interven
tions are accompanied by varying degrees of 
uncertainty, and that all interventions are  
balances between benefit and risk, requires 
better understanding and communication if 
patient safety is to be enhanced and the de
velopment and introduction of new and better 
treatments is to be facilitated. The alternative is 
an overwhelming shift towards risk avoidance 
which will ultimately deprive patients of the 
sort of technological innovation that has blos
somed over the last fifty years. The MHRA has 
a central role, along with our colleagues across 
the world, as a key element in the risk manage
ment of care involving medical devices, and 
this is built upon a belief in partnership and  
a willingness to do things a little better  
tomorrow than we did today.

John Wilkinson is Director of Devices at the Medi-
cines and Healthcare Products Regulatory Agency,  
a post he has held since 2012. Prior to this, he was 
Chief Executive of Eucomed, the European  
medical technology industry association.

His earlier experience includes the role of Director 
General of the Association of British Healthcare 
Industries and a number of roles in the medical 
devices industry, both in the UK and the USA, with 
Becton Dickinson and the BOC Group. These were 
followed by a period as Chief Executive of an early 
stage medical imaging company. Mr. Wilkinson 
holds a first degree in zoology from the University 
of Aberdeen and an MBA from the University of 
Warwick. He was awarded an OBE for services to  
the medical devices industry in the 2010 New Year’s  
honours’ list. 

Co-author Dr. Neil McGuire is the Clinical Director 
of Devices at the MHRA.

John Wilkinson  
Medicines and Healthcare 
Products Regulatory Agency
London, United Kingdom

Effective reporting is a numbers game, as more 
reports give us a clearer and earlier signal of 
a potential issue. The challenge for all of us 
revolves around communicating the fact that 
a single report is rarely actionable and that 
multiple reports of the same issue are neces
sary. Intuitively a reporter might think that 
having reported a failure once the job is done 
and that the MHRA are aware of the problem 
and able to act. In reality this is rarely the case, 
as lowlevel failure rates are reported for many 
devices. That said, highquality reports which 
pinpoint a specific issue may well lead us to 
either heightened awareness or action.

The challenge that we face is that, in spite of 
systemic underreporting, the MHRA receives 
some 14,000 adverse incident reports each year 
and this is set to rise dramatically as we seek to  
integrate adverse event reporting routes with  
NHS England and the administrations in 
Scotland, Wales and Northern Ireland. The 
initiative with NHS England was flagged in a 
patientsafety alert that we jointly issued in 
March of this year and which sets out clearer 
reporting requirements at trust level [4].

In light of the above, MHRA is already starting 
to move from a system where we investigate 
and report on individual adverse incident 
reports to one where we will encourage wide
spread reporting. We will then be able to use 
sophisticated dataanalysis tools to identify 
signals that indicate that devices might not 
be functioning as intended. This is being lead 
by a culture change: both internally, and with 
reporters being involved in the development of 
reporting, feedback and communications tools.

These changes will allow us to provide feed
back and let reporters know that reports are 
valuable. We are acutely aware that this must 
be achieved without a huge administrative bur
den of providing individually tailored respons
es. The underlying goal of our work with NHS 
England is centred on a single portal for re
porting which is simultaneously channelled to 
several destinations as necessary. These would 
include the local riskmanagement systems, 
the National Reporting and Learning System in 
England, the MHRA and other stakeholders that 
have a patient safety role.

How can we achieve this?
1) We need strong collaborative relationships 

with professional bodies, who feel comfort
able raising concerns with us and partnering 
us in disentangling the often complex  
“product versus clinical practice” issues  
when care pathways fail. 
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Venous disorders of the legs occur frequently, 
and range in severity from minor, asymptoma
tic incompetence of venous valves to chronic 
leg ulceration. We know that venous disease is  
common in the general population, with appro
ximately onethird of the population showing  
some degree of trunk varicose veins. Varicose 
veins are a common manifestation of venous 
incompetence in the lower limb, and appear as 
dilated, elongated or tortuous superficial veins. 
Incompetence of the superficial and/or per for
ating veins leads to raised venous pressure in 
the lower leg, which can result in skin changes 
such as hyperpigmentation and indurations 
with eventual ulceration. Venous disease of 
the legs causes considerable morbidity and is 
also costly, with approximately 2% of national 
healthcare resources being spent on treatment.
 
The goal of varicose vein surgery is to remove 
reflux and visible varicose veins, and achieve 
the most favourable haemodynamic and cos
metic results. Different techniques have been 
used, but the most common has been and still  
remains classic saphenectomy with high liga
tion at the saphenofemoral junction (SFJ). This  
can be accompanied with local phlebectomy  
and ligations of insufficient perforants. Examples  
of other, more exotic techniques include ASVAL 
(selective varice ablation under local anaes
thesia) and CHIVA (ambulatory haemodynamic 
treatment of varicose veins).

During the last decade, the management of 
superficial venous incompetence has changed 
dramatically, shifting from classic surgery to 
less invasive techniques. Patients have benefit
ted enormously from this change, especially in 
terms of postoperative care and postopera
tive pain. Techniques that involve much lower 
demands on resources are making it easier to 
treat the large number of patients suffering 
from superficial venous incompetence. New 
national guidelines, such as the NICE guidelines 
on varicose veins in the legs in the UK, have 
developed, recommending endovenous tech
niques as the firstline treatment for varicose 
veins.

The development and acceptance of thermal 
techniques have evolved very quickly over the 
last decade. Radiofrequency ablation (RFA) and 
endovenous laser ablation (EVLA) have taken 
the lead, going from being strictly aimed at 
treating the great saphenous vein (GSV) and 
the small saphenous vein (SSV) to being used 
in insufficient perforants and smaller branches. 
Endovenous steam ablation (EVSA) is another 
new option on the market.

Endothermal techniques have been developed 
successfully, but all require some type of anaes
thesia (either general or, more commonly, local 
anaesthesia with the use of tumescent). This is  
usually well tolerated by most patients, but 
more than a few find the distribution of the tu
mescent quite painful. As a result, alternative  
methods have been developed. These tech
niques can usually be carried out as office
based procedures without the use of any form 
of anaesthesia.

Nonendothermal techniques use either some 
chemical reaction for ablation, as is the case 
with ultrasoundguided foam sclerotherapy 
(UGFS), or combine this with a mechanical 
device to cause damage to the endothelium 
(mechanochemical ablation, or MOCA). The 
latest contribution to the spectrum of non
endothermal techniques is a chemical adhesive 
method that uses catheterdelivered glue  
(cyanoacrylate) to gain truncal occlusion.

Ultrasound-guided foam sclerotherapy

Sclerotherapy has been used to treat varicose 
veins since the 1960s. The technique had high 
recurrence rates (>70%) when used on its own, 
but could be combined with different surgical 
treatments. The first to describe the technique 
of mixing a sclerosant with air or carbon  
dioxide to produce foam were Cabrera, mixing  
Polidocanol and CO

2
, and Tessari, mixing  

sodium tetradecyl sulphate and air. Using ultra
sound for guidance, small volumes are injected 
directly into superficial varicose veins, with the 
patient in a supine position and the leg to be 
treated elevated at a 45° angle. The technique 
can also be used to treat both primary and 
recurrent venous incompetence, for ablation of 
the great or small saphenous vein or their main 
branches. 

The largest metaanalysis comparing surgery 
with EVLA, RFA and UGFS examined 64 eligible 
studies, which included over 1,200 limbs, using 
Doppler ultrasound findings as outcomes. 
Aver age followup was 32 months, and estimat
ed pooled success rates at 3 years were highest 
for EVLA, with closure of 94%, followed by RFA 
(84%), surgery (78%), and UGFS (77%). Adverse 
events and complications included thrombo
phlebitis and skinstaining, expected in 15% of 
the cases. Transient visual symptoms have also 
been reported, and are estimated to occur with 
an incidence of 0.51%. These may be reduced 
by using carbon dioxide instead of air for the 
foam mixture. 

Mechanochemical ablation (MOCA)

To overcome the drawbacks of both endother
mal ablation techniques and UGFS, Clarivein™ 
(Vascular Insights LLC, CT, USA) has been intro
duced. Clarivein™ is a mechanoche mical device 
for truncal vein ablation, and can be used with
out tumescent anaesthesia. The device consists 
of a handle unit with a motor that drives a  
central wire rotating at 3500 rpm inside an infu
sion catheter system, which pro trudes from the 
catheter lumen. Simultan eously using both  
mechanical abrasion and chemical abrasion 
via injection of a sclerosant through a rotating 
wire, Clarivein™ intends to overcome the low 
efficacy rates of UGFS for truncal vein occlusion.

The first published results reported a closure 
rate of 96% at 6 months, and this rate was 
maintained at a subsequent 2year followup. 
A comparison between Clarivein™ and RFA 
reported significantly less pain during the first 
14 days after the procedure with Clarivein™. 
Mechanical problems and an inability to use 
the device in large diameter veins (>15 mm) 
and in recanalised recurrent truncal veins have 
been reported.

Cyanoacrylate vein occlusion  
(VenaSeal™ Sapheon™ closure)

This technique aims to eliminate the need for 
tumescent anaesthesia and postoperative 
compression associated with thermal ablation  
techniques. Using a hydrophobic delivery ca the
ter to deliver the cyanoacrylate adhesive (SCA) 
developed by Sapheon™ (Sapheon Inc, NC, USA),  
it will be possible to permanently close incom
petent superficial truncal varicose veins. 

Cyanoacrylates are wellknown tissue adhesives 
in healthcare. They are of low viscosity and 
polymerise almost instantly upon contact with 
water or blood. The Sapheon™ delivery system 
(SCA) is a mixture of nbutyl cyanoacrylate with 
small amounts of biocompatible additives to 
slow polymerisation, increase viscosity, and 
produce a flexible adhesive.

The procedure involves standard Seldinger 
technique access and the Sapheon™ 5 Fr. sheath  
is advanced to the SFJ. The glue is de livered di
rectly at the SFJ under ultrasound surveillance  
and compression for 3 minutes. Following this, 
the glue is delivered at 3 cm intervals along the 
target vein, using 30 seconds of compression 
for each delivery. No compression bandaging 
or stockings are needed.

Early studies show that the technique is feasible  
and safe, and that it has a technical success rate 
of 97% primary closure of the GSV, and a 1year 
occlusion rate of 92%. No major adverse events, 
such as DVT or PE, were noted. At 30day  
followup, 6 patients (16%) had thrombophlebitis. 
The shortterm closure rates are comparable to 
those achieved with thermal ablation methods, 
but longerterm results are not yet available. 
The changes observed in treated veins are con
sistent with chronic foreignbody type inflam
matory response with fibrotic segments.

Non-endothermal treatment of varicose veins:  
will glue be the new method of choice for treating varicose veins?

Venous forum
Special Session
Monday, September 15, 10:0011:00
Auditorium 3

Don‘t miss it ! 
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iliac vein occlusion and sub-intimal angioplasty 
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Uterine artery embolisation: pain and complication management 

Less pain and shorter recovery times are con sid er 
ed wellknown advantages of UAE compar ed to  
surgery, but there is relatively little publish ed evi  
dence for this. The EMMY trial results show ed that  
UAE patients experienced significantly less pain 
during the first 24 hours after treatment than  
hy sterectomy patients did (4.54 vs. 6.03 on a scale 
of 010, p=0.008). The pain score was sig ni fi cant ly  
high er in nonwhite patients. The same trial show  
ed that UAE patients returned to daily activities 
sig nificantly sooner than hysterectomy patients  
(paid work: 28.1 vs. 63.4 days, p < 0.001; volunta 
ry work: 16.6 vs. 46.6 days, p < 0.016; heavy house
hold activities: 20.7 vs. 53.7 days, p < 0.001 [5].

Complications and their Management 

Recent literature reviews and metaanalyses 
have aimed to analyse the spectrum of compli
cations associated with UAE relative to surgery, 
comparing the risk of reintervention as well as 
minor, major and overall complications. They  
show that UAE has involved a significantly lo wer 
rate of major complications relative to sur gery, 
but that this comes at the cost of an in creased 
risk of future reintervention [6]. The rates of 
complications in 76 nonrandomised studies  
(n = 11,195) were amenorrhea (4.2%), pain (3.6%),  
discharge and fever (3.4%), fibroid expulsion 
(1.5%), hot flushes (1.4 %), in fection (1.4%), pain
ful bowel movements when coughing (1.1%) and  
repeat UAE (0.5%). Other complications include 
intrauterine necrosis, failure due to unilateral  
UAE, groin complications, dysmenorrhea, abdo  
minal swelling, failure despite bilateral UAE, head  
ache, pelvic infection and urinary bladder symp 
toms; all of these occurred in less than 0.5% [6]. 

Another metaanalysis of 54 studies including 
8,159 patients reported similar numbers; the 
pooled annual reintervention rate (in %) (95% 
CI) in this metaanalysis was 1.1 (0.71.6) for 
repeat UAE, 0.8 (0.51.2) for myomectomy, and 
3.3 (2.64.0) for hysterectomy [7]. Emergency 
hysterectomy due to infection – usually 410 
weeks following UAE – occurred in around 1%. 
Fibroid size (diameter >10 cm) is not consider ed  
a significant additional risk according to a  
recent study [8]. The few deaths reported over 
the last 19 years out of the >30,000 reported 
cases were due to sepsis, pulmonary emboli 
and nontarget embolisation.

Anatomical variations should always be con
sidered. For example, one case report showed 
that an ovarian artery originated from the  
external iliac artery [9]. 

Known malignancy is a contraindication for UFE, 
since surgery should be performed in such cases.  
However, there is insufficient evidence to sup
port performing hysterectomy for asympto matic  
leiomyomas solely to rule out malignan cy, to 
improve detection of adnexal masses, or  
to prevent impairment of renal function [10]. 
The mortality rate for hysterectomy for benign 
disease is 11.6/1000, similar to that of inciden
tallydiscovered leiomyosarcomas (0.5/1000) [10].

The midterm results of a radiological and surgi 
cal approach to uterine fibroids were com par  ed  
in 121 women with reproductive plans who 
presented with intramural fibroid(s) >4 cm. The 
patients were randomly selected for either UAE 
or myomectomy. The efficacy and safety of the  

two procedures were compared. UAE was less 
invasive and as symptomatically effective and 
safe as myomectomy, but myo mec tomy appears 
to have superior reproductive outcomes in the 
first 2 years after treatment [11].

MRguided HIFU is also increasingly used to treat  
symptomatic uterine fibroids. In a recent study, 
the reintervention rate was significantly lower 
after UAE than after MRgHIFU. The total quality 
oflife questionnaire score improvement was sig
nificantly higher after UAE than after MRgHIFU [12].

All interventional radiologists and gynaecolo
gists should be aware of the effectiveness and 
safety of all fibroid treatment alternatives. UAE 
is generally an effective and safe treatment for 
symptomatic fibroids. Pain management and 
possible complications should be discussed 
with the patient before the intervention, with 
clear instructions for patients about what to  
expect and how to react to these problems.  

Viktor Bérczi (EBIR) 
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Uterine artery embolisation (UAE) is an increas
ingly popular treatment for patients with sympto
matic uterine fibroids. It is generally a safe and  
effective procedure with fewer risks and com
plications, and shorter recovery and hospitali
sation times than surgery (hysterectomy or my
omectomy); the reintervention rate, however, 
might be higher for UAE. It is essential that all 
interventional radiologists who perform UAE 
are knowledgeable about pain management 
and all possible complications, including their 
prevention and management. 

The list of absolute contraindications for UAE is  
relatively short: pregnancy; known or suspected  
gynaecologic malignancy; current uterine or ad
nexal infection; and general contraindications to  
angiography, such as severe anaphylactoid reac  
tions to radiographic contrast media, uncorrect 
able coagulopathy, and severe renal insufficiency.

Pain Management 

UAE for symptomatic fibroids may cause signi fi
cant postprocedural pain. Its magnitude varies 
widely, ranging from very mild to extremely  
se vere. Treating this pain is essential, especially  
during the first 12 hours but this can be challen
ging. The specific cause of the pain is not fully  
understood; fibroid ischaemia and transient ute
rine ischaemia are the most likely factors, and MR  
studies carried out during the first 24 hours sup
port this presumption. Pain regimen proto cols 
in clude opiates, paracetamol, NSAIDs and, in 
some centres, epidural anaesthesia. Pain in ten si ty 
is usually assessed via numerical rating scales. 

Morphine patientcontrolled analgesia (PCA) 
was more effective in reducing postUAE pain  
than fentanyl PCA in a prospective, non 
ran dom ised study of 200 consecutive women. 
Pain perception levels were obtained on a 010 
scale during the 24hour period after UAE. 185 
patients (92.5%) reported greater than baseline 
pain after UFE, and 198 patients (99%) required 
IV opioid PCA. 136 patients (68%) developed 
nausea during the 24hour period [1]. A recent 
study proved that epidural anaesthesia would 
provide superior analgesia for postUAE pain 
at 6 and 24 hours, but with higher costs and an 
increased risk of complications [2].

In a study of 62 women, uterine ischaemia was 
assessed using T1weighted gradient echo MR 
imaging before, and 24 hours after, UAE. In
hospital postprocedural pain was evaluated by 
way of a verbal rating scale (13: mild, 46: mod
erate, and 710: severe); the mean maximal pain 
was 7.7. Moderate or severe myometrial ischae
mia (p = 0.041), the percentage (p = 0.037) and 
volume (p = 0.012) of ischaemic tissue in the 
myometrium, and a large volume of embolic 
material (p = 0.038) correlated with severe pain; 
thus, postprocedural pain can, at least partly, 
be explained by myometrial ischaemia [3].

A randomised prospective study involving 80 
patients was performed; 40 patients received 
PVA particles mixed with ketoprofen, and 40 
received bland PVA particles. The level of pain 
was assessed using a numeric painscore scale. 
Eight hours after UAE, 13 of the 40 patients in 
the group without ketoprofen (32%) reported 
severe or very severe pain, whereas none of 
the patients in the group receiving ketoprofen 
reported similar pain. 19 of the 40 patients 
without ketoprofen (48%), but only 10 of the 
ketoprofen group (25%), were treated as in
patients. The use of PVA particles mixed with 
ketoprofen resulted in a statistically significant 
reduction in pelvic pain during the first 8 hours 
after UAE as compared with the use of PVA 
alone. However, no significant differences in 
pain scores were seen after 8 hours [4].

Fig. 1: MR images of a large fibroid before (a, c, e) and after (b, d, f) embolisation of a 49-year-old pa-
tient. Symptoms included severe menorrhagia and anaemia. Lesion size 171×91×149 mm before, and 
124×81×124 mm 9 months after UFE (46.3% reduction in volume); the fibroid showed no contrast enhance-
ment (f) following embolisation. Quality-of-life score increased tremendously (from 20 to 100). Published 
in Magyar Radiololgia (Hungarian Radiology), 2014; reprinted with permission. 
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prevent reocclusion, brachytherapy could be  
used as a solitary source of radiation therapy. 
Chen applied HDR brachytherapy after inser  tion  
of a selfexpandable metal stent. Significantly 
longer stent patency duration was achieved in 
patients undergoing brachytherapy (12.6 vs.  
8.3 months), but extended survival did not 
reach a statistically significant level [9].

Despite the importance of brachytherapy and 
PDT in prolonging patient survival and for 
symptom palliation, these techniques remain 
demanding in terms of the organisation of care 
and markedly extended hospitalisation times 
they entail. Local ablation techniques, such as  
endoluminal radiofrequency ablation with sim
ple and onetime application, are potential ly 
useful in palliating endoluminal tumours, pre
venting early ingrowth of the tumours through 
the stent mesh, and even helping to resolve 
stent obstruction. There are still no random
ised, prospective studies for these applications, 
however [10].

Hilar cholangiocarcinoma: intraluminal therapies

Hilar cholangiocarcinoma remains a complex 
medical problem. Its predominant localisation 
in the hilus, infiltration and longitudinal spread 
along the bile ducts, as well as the occlusion of  
vascular bundles, frequently make it difficult or  
impossible to achieve R0 resection. Chemo
therapy or combinations of chemoradiation 
therapy can prolong survival, but results are 
still far from satisfactory. Survival times can be 
influenced by optimal drainage, brachytherapy, 
PDT or other ablative treatments. In view of its  
morphological diversity, relatively low inci
dence, and high patient age, it is very difficult 
to create a sufficiently homogenous set of 
patients to demonstrate the effectiveness of 
individual therapeutic methods or combina
tions. It appears that very good prognoses can 
be achieved in highly select patient groups, 
while in a part of the patients all therapeutic 
methods either fail or cannot be fully used due 
to the patients’ status or the unavailability of 
the necessary technology.

Tumours growing from the epithelium of the  
biliary tract are most common in the hilar re  gion 
(65% of cases), and the complexity of the peri 
hilar liver region makes curative surgical re sec
tion very complicated. Only a small percentage  
of such tumours are detected at an early stage. 
Tumours located in the hilar region infiltrate 
and encircle the vascular system (the branches 
of the common hepatic artery and portal vein) 
often and early, while cholangiocarcinomas ex  
pand longitudinally into the intra and extrahe  
patic bile ducts, submucosally and perineu rial  ly. 
As a result, the actual radicality of the surgery 
may be debatable, success with surgical resect
ability is very low, the 5year survival rate is un
satisfactory even after curative resection, and 
there is a high percentage of local recurrence. 

Even though surgical techniques are continu
ally improving, resectability of hilar cholangio
carcinomas remains in the range of 1520%, the 
5year survival rate is in the range of 1030%, 
and local recurrence occurs in 75% of cases [1].

The effect of systemic chemotherapy alone in 
the treatment of nonresectable cholangio
carcinomas is very limited. On the other hand, 
it is very difficult to objectively evaluate the 
effectiveness of treating locallyadvanced bil
iary tumours by radiological means, although 
the situation is somewhat better in the meta
static stage. Gemcitabine in combination with 
platinum agents is currently widely accepted 
as the firstline therapy for locallyadvanced 
biliary tract cancer [2]. There are many tested 
therapeutic regimens combining systemic 
delivery with intraarterial chemotherapy or 
chemoembolisation, which in some cases are 
able to achieve successful palliation with select 
patients [3]. No combination, however, has yet 
become the standard therapy.

A wide range of palliative treatments for biliary 
obstruction are currently offered. In addition to  
palliative surgical procedures, there are many 
endoscopic therapeutic methods, e.g. nasobil
iary drainage, implantation of plastic prostheses  
or selfexpandable metallic stents (SEMS), and 
percutaneous therapeutic methods, such as 
percutaneous drainage (PTBD) and implantation  
of plastic endoprostheses or metallic stents.  
There are several competing techniques and 
interventions for palliative treatment of hilar 
cholangiocarcinoma, including radiation thera
pies (external beam, intraluminal brachythera
py), photodynamic therapies and intraluminal 
radiofrequency ablation; with the exception of 
intravenous chemotherapy, these cannot be 

considered as standard care. More often they 
are socalled tailored oncological therapies. 
The majority of patients are treated in clinical 
trials with protocols that vary considerably, and 
the results of trials are often limited because 
of the small number of involved subjects with 
variable performance status. Median survival 
time of palliated patients varies greatly,  
ranging from 3 to 35 months.

Photodynamic therapy

The principle behind photodynamic therapy 
(PDT) is producing a cytotoxic effect from the 
combination of specific chemotherapeutic 
agents exposed to electromagnetic radiation. 
The chemotherapeutic agent (photosensitiser) 
is administered intravenously into the patient’s 
body, while the application of radiation is local 
and therefore locationspecific. In addition, the  
photosensitiser is preferentially retained in tumo
rous tissue, so, to a certain degree, the treatment  
can be considered tissuespecific. Preferential 
accumulation of the photosensitiser in malignant  
tissues probably relates to the chemothe ra peu
tic agent’s affinity for proliferating tissues and 
these tissues’ insufficient lymphatic drainage.

Excellent results were achieved with PDT in two 
randomised studies carried out in Europe [4, 5].  
Ortner reports an improvement in patient sur vi
val rate and quality of life along with de creased 
cholestasis in a patient group treated with PDT 
as contrasted with patients with implanted 
plastic stents. Median survival was 493 days vs.  
98 days (p < 0.0001), and the study population  
was highly selective to include patients with 
persistent jaundice after stenting. Based upon  
a randomised study, Zoepf also points to an im
portant influence of the therapy in terms of  
improved survival (21 vs. 7 months). Even 
though they did not find similar survival lengths,  
other (nonrandomised and mostly retrospec
tive) studies confirm the benefit of PDT, as does 
their metaanalysis [6]. Survival in patients with 
PDT can be influenced by the number of PDT 
applications [3,8]. Nevertheless, patients with 
good performance status and longer survival 
could be managed with more PDT sessions. 
Despite its promising theoretical foundation 
and results, PDT has only limited availability. 
In carcinomas of the intrahepatic and extra
hepatic bile ducts, patient survival periods are 
reported to have as much as doubled [4, 7].

Radiotherapy

Adenocarcinomas of bile ducts are regarded as 
tumours with low radiosensitivity, but data in 
the literature supports the use of radiotherapy 
for the palliation of tumours in this location. 
Most cases of palliation failure, however, in  volve  
locoregional progression, and several authors 
therefore recommend increasing the dosage in  
order to improve results. Lethal radiation doses 
against adenocarcinomas are high (up to 60 Gy), 
and escalating doses increases the risk of  
damage to surrounding healthy tissue. 

Intraluminal brachytherapy of the bile ducts is  
a minimally invasive method that can overcome  
the disadvantages of highdose external beam 
radiation therapy (EBRT). Relative to EBRT, intra
luminal brachytherapy can administer higher 
radiation doses in a shorter time. The effective
ness of brachytherapy has been observed in 
several nonrandomised, retrospective studies. It  
has contributed to prolonging median survi val  
to a range of 1014 months. In Chan’s case re
port, 6year survival in a patient with Klatskin 
IV cholangiocarcinoma was achieved with a 

combination of EBRT (40 Gy) and ILBT (10 Gy) 
[8]. The largest retrospective study was pub
lished in 2010 by Shinohara, who analysed 193 
patients who had cholangiocarci nomas treated 
with brachytherapy. Overall median survival in 
the group was up to 11 months, while in the  
robust control group without radio therapy 
(6,859 patients), it reached only 4 months.  
A randomised study of brachytherapy and 
EBRT performed at our institution on a sample 
of 42 patients demonstrated a significant  
difference in survival (12.9 vs. 9.9 months). 

Brachytherapy, while prolonging stent paten cy,  
can be a means for achieving longer patient 
survival times and improving quality of life. To  
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Fig. 1: (1) Brachytherapy applicator 5 Fr. (external-
internal drain size of at least 10 Fr. is used for 
smooth insertion and to allow bile drainage during  
radiation therapy). (2) Endoluminal radiofrequen cy  
catheter endoHPB (8 Fr., EMcision Ltd, UK). 
(3) Activated laser quartz fibre (MedlightSA, 
Switzerland). It has 400 µm core diameter, 20-50 
mm cylindrical diffuser tip with an X-ray marker 
on both ends of the diffuser.

Fig. 2: Bismuth 4 cholangiocarcinoma, three ex-
ternal-internal drains were needed to successfully 
relieve jaundice in patient

Fig. 3: Insertion of 3 uncovered self-expandable 
metal stents.
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Iliac side-branch graft for aorto-iliac aneurysms

dication which, after unilateral sacrifice, occurs 
in up to 30% of patients. This number is signifi
cantly higher for bilateral repair, affecting up 
to 90% of patients. Other ischaemic complica
tions, such as impotence, bowel ischaemia and 
scrotal slouching, are much less studied and 
likely less common, but do occur, particularly 
after bilateral internal iliac artery sacrifice.

Patients undergoing extensive endovascular 
repair, such as thoracoabdominal aortic aneu
rysm repair, present a particular situation. As 
these patients will have stentgraft coverage of 
critical intercostal arteries supplying the spinal 
cord, they are very dependent on collateral 
spinal flow to avoid spinal cord ischaemic com
plications, such as paraplegia. Here the internal 
iliac arteries play a critical role in collateral  
supply, and should be preserved.

The strategy for AAA with concomitant  
common iliac artery aneurysms is clear:

First, identify patients at risk, such as those 
with contralateral hypogastric disease, former 
abdominal or groin surgery, or previous aortic 
repair. Also keep in mind that the majority of 
AAA cases present with asymptomatic disease, 
and thus the effect of iatrogenic pelvic ischae
mic disorders as described above are  
particularly upsetting for the patient.

The options available for internal iliac  
revascularisation are:
A) A staged procedure if embolisation is neces

sary in order to build collateral supply to the 
occluded side. The embolisation must be as 
proximal as possible to recruit the collaterals. 
However, proof of this concept is not well
documented.

B) A surgical externaltointernal bypass 
C) A branched iliac stentgraft

Technical features

A branched iliac stentgraft is a bifurcated de
vice, with the main body placed in the common 
iliac artery, and the branches into the external 
and internal iliac artery, respectively. It provides 
direct blood flow to the hypogastric arteries. 
Branched iliac stentgrafts allow treatment in 
this group of patients with aneurysmal or short 
common iliac arteries whilst maintaining pat
ent internal iliac arteries, and are combined 
with standard infrarenal EVAR devices to com
plete an endovascular repair of an aortoiliac 
aneurysm. These devices can be used uni or 
bilaterally. Several studies have shown the fea
sibility of such repair as well as adequate mid
term patency rates. A comparative study by 
M. Austermann et al. in the Journal of Vascular 

Surgery has shown this procedure to be highly 
efficient and involving less comorbidity than its 
open repair equivalent [1].

There are currently two commercially available  
devices for internal iliac flow preservation in 
the setting of unsuitable common iliac landing 
zones. The devices are mated with commercial
ly available infrarenal stentgrafts from the 
same manufacturers (Cook Medical and Gore).  
The delivery technique is similar for the two 
devices.

Unilateral repair is most commonly carried out 
through a transfemoral approach. The iliac 
branch graft is positioned in the common iliac 
artery and its position, both longitudinally and 
rotationally, is controlled by angiography and 
stentgraft markers. Use of preoperative CTA 
planning, as well as intraoperative fusion tech
niques, is very useful for optimising implanta
tion and reducing contrast and Xray doses 
during the procedure. The internal iliac limb is 
preloaded with a catheter, through which a 
throughandthrough wire is placed after snar
ing from one femoral artery to the other. The 
throughandthrough wire placement is either 
performed first and the wire then fed into the 
internal iliac artery branch catheter (Gore de
vice), or the wire is snared via the preloaded 
catheter after the device is positioned and  
partially deployed (Cook device). 

Once the device is properly positioned and the  
throughandthrough wire established, a 12 Fr.  
Flexor introducer (Cook) is passed over the wire 
and positioned in the internal iliac limb of the 
bifurcated device. A double puncture of the  
12 Fr. valve is then carried out, and a second 
wire is used to catheterise the target internal 
iliac artery. This wire is replaced by a stiff wire 
over any catheter once a stable position is 
achieved in a deep branch of the internal iliac 
artery. A bridging covered stent is then placed 
over the throughandthrough wire and posi
tioned in the internal iliac artery. A minimum 
landing zone of 10 mm is necessary in the 
internal iliac artery, and markers visualise the 
minimum overlap in the internal iliac branch. 
For the Gore device, a Viabahn, likewise a cov
ered stent, is used. For the Cook device, either 
a Fluency covered stent (Bard) or an Advanta 
covered stent (Atrium) is used. The main device 
is then fully deployed to complete the iliac 
branch implantation. The AAA repair is then 
completed, with an AAA stentgraft placed 
from the contralateral groin and a bridging 
stentgraft positioned between the contra
lateral limb of the AAA device and the iliac 
bifurcation device. 

In the setting of bilateral pathology of the  
common iliac arteries, or where the artery is 
very short, a modified delivery is sometimes 
needed. This is due to the fact that the cross
over manipulation can be a challenge if the 
iliac branch device protrudes significantly 
above the aortic bifurcation. The internal iliac 
artery limb of the device can then be reached 
with a transaxillary approach instead.

Finally, other technical features, such as the 
sandwich technique, shortcut technique, cross 
over chimney technique and double bifurcated 
stentgraft technique, will not be discussed in 
this article. In light of commercial ly available 
iliac branched stentgrafts from manufacturers 
Cook and Gore, this technique should absolute
ly be promoted as the firstline treatment. 

Conclusion

Preserving the internal iliac artery is a must in 
young patients where EVAR has been chosen 
over an open technique. Physically active pa
tients and patients with previous groin surgery 
and contralateral stenosis of the internal iliac 
artery should be offered the branched stent
graft technique if the anatomy is suitable for 
the branched approach. 

Lars B. Lönn (EBIR) and Tim Resch
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University Hospital in Malmö, Sweden.
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Indications for treatment 

Endovascular aortic repair (EVAR) is a well
established procedure for abdominal aortic 
aneurysm (AAA) repair. Compared with open 
surgery, EVAR results in fewer postoperative 
complications, shorter hospital stays, as well 
as a lower 30day mortality rate. On the other 
hand, both secondary rupture rates and the 
need for reintervention during follow up have 
been higher for EVAR. The first randomised 
controlled trials (RCTs) indicated that the initial 
survival rate benefit from EVAR was offset after 
24 years, whereas more recent data show 
similar longterm survival after EVAR and open 
repair. 

AAAs are accompanied by aneurysms or ectasia  
of the common iliac artery in approximately 
40% of patients, while isolated iliac aneurysms 
account for 2% of aortoiliac aneurysms. There 
are several options for dealing with common 
iliac arteries that are unsuitable landing zones 
for stentgraft limbs. In an ectatic iliac artery 
(< 23 mm), most currentlyavailable AAA stent
graft systems provide bellbottomed iliac limbs 
to allow sealing in the common iliac arteries. In 
the setting of irregular iliac arteries, one option 
is to land above or below the ectatic portion of 
the artery to allow for limb sealing. However, 
one must be aware that an ectatic iliac artery 
(> 15 mm) is prone to dilating during followup. 
This might compromise the distal seal, leading 
to migrations, endoleaks and repressurisation 
of the aneurysm. Thus, close followup is war
ranted when stentgrafts land in ectatic iliac 
arteries. 

Where an actual common iliac artery aneurysm  
exists, or the vessel measures > 22 mm, the 
landing of the stentgraft in this zone is pre
cluded. EVAR then has to be extended into the  
external iliac artery. In this situation, the inter nal  
iliac artery can either be sacrificed by simple 
coverage or embolisation, or it can be revascu
larised by endovascular or surgical means. 

Learning how to select and triage patients

In up to 2530% of patients undergoing EVAR, 
internal iliac artery coverage is necessary. Pelvic 
arterial flow is then dependent on the existing 
collateral flow being sufficient to avoid pelvic 
ischaemic complications. The main collaterals 
in this context are the ascending collaterals 
from the profunda femoral artery, contralate ral  
branches from the internal iliac artery, the cir
cumflex branches from the external iliac artery 
and, finally, the inferior mesenteric artery. The 
most common complication of internal iliac  
artery coverage or embolisation is buttock clau
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Vascular malformation classification:  
clinical and typical imaging features

Vascular malformations comprise a wide spec
trum of lesions involving all parts of the body. 
Mulliken and Glowacki proposed the most 
helpful classification for vascular abnormalities, 
based on cellular kinetics and clinical behav
iour, in 1982 (Fig. 1) [1]. They divided vascular 
anomalies into two major categories: vascular 
tumours (lesions that arise from endothelial  
hyperplasia) and vascular malformations  
(lesions that arise from dysmorphogenesis  
and exhibit normal endothelial turnover). 

Haemangiomas are the most common vascular 
tumours, occurring in the skin of 410% of in
fants [1]. They grow rapidly early on, during the  
first year of life, and stabilise at 2 years, follow
ed by slow regression from 2 to 7 years of age. 

Vascular malformations are localised or diffuse  
errors of embryonic development at some 
stage of either vasculogenesis or angiogen
esis. They are presumably present at birth, but 
may not become evident until adolescence or 
adult hood, and persist throughout life. They 
are the most frequentlyencountered vascular 
anomalies in adult patients [1]. In contrast to 
haeman giomas, malformations do not regress 
spontan eously, and can result in venous stasis, 
ischaemia, loca lised consumptive coagulopa
thy, and skeletal anomalies. Boys and girls are 
equally affected.

Classification of vascular  
malformations 

The classification system based on the histolo
gi cal appearance of the abnormal channel, flow  
characteristics and clinical behaviour, was 
updat ed during the 1992 meeting of the Inter
national So ciety for the Study of Vascular 
Anomalies (ISSVA) [2]. 

Vascular malformations are now classified as  
slowflow malformations including capillary 
mal formations (CM), venous malformations 
(VM), lym phatic malformations (LM), capillary 
and venous malformations (CVM), capillary, 
lympha tic and venous malformations (CLVM) 
and high flow malformations including arterio
venous fistula (AVF) and arteriovenous malfor
mations (AVM).

Investigation of vascular  
malformations 

Clinical Examination 

Vascular malformations usually present during  
childhood. As they are often stimulated by  
hor monal influences, such as puberty or preg
nancy, patients are frequently seen for the first 
time in their late teens or later. Patients can 
present with numerous symptoms, including 
the appa rition or worsening of a soft tissue 
mass, pain, heaviness, pulsation, haemorrhage, 
distal ischaemia, skin discoloration, skin  
atrophy, and congestive heart failure [3]. 

During physical examinations, clinicians should 
assess the colouration of the skin, the softness  
of the mass, the presence of a thrill and of di
lated veins, and the variation of the mass with 
the Valsava manoeuvre. Scars of previous sur
geries should be noted. Examinations should 
include an inspection of the whole skin and of 
the mucous membrane for presence of telan
giectasia or dysplastic veins. Any limb length 
discrepancy and the presence of lymphedema 
should be noted.

Clinical Presentation and Imaging Studies 

Following clinical examination, Doppler ultra
sound is the firstline imaging modality for 
distinguishing between high and lowflow 
malformations [4]. MRI is best for assessing the 
extent of the malformation, and to plan inter
ventional treatment. It is essential to perform a  
catheter angiography before AVM embolisation. 

Venous malformations

VMs are the most frequent vascular malforma
tions. They appear as a compressible soft tissue 
mass with bluish coloration and, occasionally, 
dysplastic veins. Their anatomic distribution 
in  cludes in the head and neck (40%), the trunk 
(20%), and in the limbs (40%). On greyscale 
ultrasound, they show as a compressible hypo
echoic or isoechoic lesion infiltrating soft tis
sue with a slow flow on Doppler examination. 
Hyperechoic areas with acoustic shadowing  
related to phleboliths can be observed. 
Phleboliths can also be seen on plain film, and 
are pathognomonic of VMs. 

On MRI, VMs are characterised by a soft tissue 
mass with a hypo or isosignal on T1weighted 
sequences [5]. Delayed contrastenhancement 
is observed after gadolinium injection. A dyna
mic contrastenhancement analysis can be use
ful for targeting the perfused area during scle
rotherapy (Fig. 2). On T2weighted sequences, 
VMs show a characteristic bright hypersignal. 
Volumetric analysis is more sensitive than  
dia meter measurement for assessing the  
therapeutic response (Fig. 3) [6]. 

Lymphatic malformations

LMs are characterised by a firm mass involving  
mostly the head and neck or the cervicothora
cic area, with the trunk less frequently involved. 
They are divided into macrocystic LMs (made 
of uni or multiloculated cysts easily seen on 
ultrasound) and microcystic LMs (difficult to 
distinguish on US). On Doppler ultrasound, no  
flow is observed inside the cyst of macroscytic 
LMs, whereas small vessels with highresistance 
arterial flow can be seen in the sep tas [7] (Fig. 4).  
Microcystic LMs are very infiltrative and fre
quently show a hyperechoic heterogeneous 
structure. On MRI, both macro and micro
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Fig. 1: ISSVA classification
Note: NICH=Non involutive congenital haemangioma; RICH=rapidly involutive congenital haemangioma;  
HE=haemangioendothelioma; IMH=intramuscular haemangioma; AVM=arterio-venous malformation; 
AVF=arteriovenous malformation; KTS=Klippel Trenaunay syndrome

cystic LMs display a bright hypersignal on 
T2weighted sequences, however, a cyst size 
of more than 2 cm3 is observed in macrocystic 
LMs [8]. After contrast injection, there is no 
enhancement inside the cysts, but cyst walls 
can display postcontrast enhancement. Finally, 
mixed forms of LMs combining macro and 
microcystic components can frequently be 
observed.

Fig. 2: 25-year-old male with a venous malformation of the forearm.
(a, b) Doppler ultrasound showing a hypo-echoic compressible mass with a slow flow on colour Doppler  
examination. (c) MRI examination show   ing a slightly hyper-intense mass on T1-weight ed sequence; (d) 
display ing a strong hyper-signal on T2-weighted sequence; and (e) progressive contrast enhancement.

Fig. 3: Volumetric reformation of facial VM after 
segmentation of the VM on T2-weighted before 
and T1-weighted MR sequences after contrast  
injection. Significant contrast enhancement (per-
fused portion) is displayed in red. The estimations 
of VM volume and its percentage of perfusion are 
given in the dialog box.

Fig. 4: 28-year-old woman with a macro-cystic 
lymphangioma of the neck
(a) B-mode ultrasound examination showing a  
cystic mass with internal septations. (b, c) MR exa  -
mination showing a strong hyper-signal with mul tiple 
septations on T2-weighted sequence and con trast  
enhancement of septations on T1-weight ed acqui-
sition. (d) Cystography performed during sclero-
therapy showing the septations; 2 drains were  
placed to drain lymphatic fluid before sclero-
therapy.
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Arteriovenous malformations

AVMs are characterised by a pulsatile mass 
fre quently involving the head and neck and 
theperipheral limbs. Truncular AVMs are less 
frequent and mainly involve the pelvis. On 
Doppler ultrasound, AVMs are made of multiple 
hypoechoic serpiginous tubular structures 
displaying a high flow with a high diastolic 
component on the arterial side, and congestive 
dilated veins with a systolic modulation on the 
venous side. On MRI, a flowvoid is typically 
seen on both T1 and T2weighted sequences, 
indicating high flow. Magnetic resonance angi
ography (MRA) with 3D gadoliniumenhanced 
acquisition or, where possible, timeresolved 
angiography (4D angiography), are helpful for 
detecting the nidus of the mal for mation and 
identifying feeding arteries and draining veins. 
Selective catheter angio graphy still remains the 
best method for evaluating the architecture of 
the malformation (nidus, feeder and draining 
vessels), and the feasibility of therapeutic  
embolisation.

Conclusion 

IR is now pivotal in the management of vascu
lar malformations, either as the sole therapeu
tic option or in combination with surgery. How
ever, physicians must adequately classify vascu
lar malformations, evaluate the associated  

symptoms, and establish a prognosis before 
proceeding to invasive therapy. Interventional 
radiologists need to work in multidisciplinary  
teams and be personally involved in the diag
no   sis, imaging workup and the followup of 
patients referred to a clinic for vascular anoma
lies. 

Fig. 5: 22-year-old woman with a Shobinger stage 3 (destructive) arteriovenous malformation of the  
forefoot.
(a) An accelerated flow with a high diastolic flow indicating the presence of arteriovenous shunting  
is observed on colour Doppler ultrasound acquisi tion taken on an arterial feeder. (b) On MRI examination, 
flow voids are seen on a T2-weighted spin echo acquisition; (c) AVM extension is well cha racterised on this 
high resolution T1-weighted volu  metric acquisition in steady state; (d) the arterial feeders can be identified 
on this time-resolved an giography acquisition acquir ed in the early arte rial phase. (e) Selective angiography of 
the pedal arte ry showing the angio-architecture of the AVM and a better definition of AVM extension and its 
re  lation with digital arteries before selective embolisation.
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Acute lower limb ischaemia (ALI) is defined as 
a sudden decrease in lower limb perfusion that 
threatens the viability of the limb [1], with the 
presentation within 2 weeks of the onset of 
symptoms. This may result in various degrees 
of neuromuscular impairment, including inter
mittent claudication, paraesthesia, muscle 
weakness and even paralysis of the limb. 
The features of ALI are often grouped into a 
mnemo nic of six Ps: paraesthesia, pain, pallor, 
pulselessness, poikilothermia and paralysis.

A sudden cessation of blood supply, oxygen 
and nutrients to the lower limb results in rapid 
onset of ischaemia to the skin, nerves and mus
cles. This in combination with the production 
of metabolites of ischaemia, such as lactic acid, 
can cause irreversible damage. ALI is a vascular 
emergency, as cell death begins at 4 hours of  
total ischaemia and becomes irreversible 
around 6 hours. Identifying patients with 
threat ened limbs where revascularisation and 
limb salvage is possible is vital to achieving the 
best possible clinical outcome.

ALI is usually a result of arterial embolism (such 
as from atrial fibrillation) or thrombosis in the 
presence of severe longstanding PAD or  
stenosis of a bypass graft. Other causes include 
arterial dissection or trauma. In patients with 
chronic limb ischaemia, the formation of colla
teral blood vessels occurs in order to perfuse 
the limb below the level of stenosis or occlu
sion. When thromboembolism occurs in these 
patients, the degree of ischaemia can be less 
severe, as the collateral circulation provides 
some blood supply. In contrast, patients with 
acute lower limb ischaemia do not have the 
same degree of collateral supply and the de
gree of ischaemia is usually more severe when 
a thromboembolic event occurs.

In Europe, the incidence of ALI increases with 
age and has been reported between 3.7 and 14 
per 100,000 of population [25]. In contrast, a 
recent large retrospective US study of 11 years 
identifying almost 100,000 hospitalisations 
found the incidence higher, but dropping from 
45.7 per 100,000 in 1998 to 26 per 100,000 in 
2009 [6]. It is difficult to compare the published 
results of morbidity and mortality in ALI due 
to the heterogeneity of the different methods 
used to describe the severity and durations of 
ischaemia. However, despite the advances in 
both surgical, pharmacological and endovascu
lar treatment, the morbidity, mortality, and limb  
loss rates from acute lower extremity ischaemia 
remain high [6]. It is clear that, in spite of opti
mal therapy, acute extremity ischaemia is asso
ciated with high rates of hospital morbi dity and 
mortality, and high rates of limb loss [7, 8]. 

Surgical thromboembolectomy and bypass 
grafting were the mainstays of therapy for 

many years [9]. Subsequently, initial thrombo
lytic therapy and percutaneous transluminal 
angioplasty (PTA) have become treatment op
tions for selected patients [10,11]. Incorporating 
both treatment approaches, inhospital ampu
tation rates have been reported as 6.4%; 8.1 at  
30 days; and 11% at 1 year [6]. Other studies 
have shown that despite urgent revascularisa
tion with thrombolytic agents or surgery, ampu 
tation occurs in 1015% of patients during 
hospitalisation [12, 13]. Several surgical series 
quote amputation rates as high as 30% and 
mortality rates of 21% [14, 15].

Again incorporating both treatment approach
es, inhospital mortality was reported at 9%, 
rising to 18.3% at 30 days and 42% at 1 year [6]. 
Other studies have shown 1year mortality of 
approximately 1520% after presentation, often 
from coexisting conditions that predisposed 
them to acute limb ischaemia [16].  

There have been five prospective randomised 
controlled studies comparing initial thrombo
lysis with surgery in the management of acute 
limb ischaemia (Nilsson 1991, Ouriel 1994, 
Ouriel 1996, Ouriel 1998 and STILE 1994 [1724]),  
and a recent Cochrane review and metaanaly
sis in 2013 [25]. Metaanalysis of these studies 
showed no significant difference in limb salvage  
or mortality at 30 days, 6 months or 1 year 
between initial thrombolysis or initial surgery. 
Stroke and major haemorrhage were more 
likely in the thrombolysis group at 30 days and 
distal embolisation occurred in 42 initial throm
bolysis patients, with no reported occurrences 
in 338 initial surgery patients. In the STILE and 
Ouriel trials, patients undergoing initial throm
bolysis may undergo a less severe degree of 
intervention and expect an equivalent overall 
survival compared to initial surgery; however, 
they may have a higher incidence of recurrent 
or ongoing limb ischaemia, major haemorrhage  
or stroke [25]. 

Patient selection for initial surgery or thrombol
ysis depends on a number of factors, including 
suitability for thrombolysis, and the anatomy of 
affected and unaffected leg arteries that may 
preclude from bypass and surgical/anaesthesia 
suitability. Thrombolysis agents are serine pro
teases that work by converting plasminogen to 
the natural fibrinolytic agent plasmin. Plasmin 
lyses clot by breaking down the fibrinogen and  
fibrin contained in a clot. Commonly used 
agents include alteplase (tPA) and urokinase. 
Contraindications to thrombolysis administra
tion include: major intracranial events (e.g. any  
prior intracranial haemorrhage); history of stroke  
within 1 year; active internal bleeding; suspect
ed aortic dissection; known coagulopathy; 
major surgery or trauma within the last 3 weeks;  
and pregnancy. A number of relative contrain
dications include: severe uncontrolled hyper
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tension; recent trauma in last 2 months; renal 
disease; and peptic ulceration. Thrombolysis 
can be delivered via a catheter (with or without  
suction embolectomy) or via mechanical throm
bolysis. Endovascular angioplasty or stenting of  
any underlying stenosis or occlusion can be 
subsequently performed. Surgical and anaes
thesia suitability depend on numerous factors, 
including patient fitness, suitability of the anat
omy for the grafting +/ availability of vein for 
grafting, the patients’ age and the underlying 
vascular condition of the limb arteries.
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ablation (RFA), which is globally the most 
frequently used thermal ablation technique. 
While RFA is limited by increase in impedance 
with tissue charring and heatdeflection in the 
vicinity of vessels, MWA produces consistently 
higher intratumoral temperatures (up to 177°C 
vs. 100°C in RFA), larger tumor ablation vol
umes, faster ablation times and improved con
vection profiles. Electromagnetic waves are not 
inhibited by tissue desiccation, thus MWA is not 
limited by impedance. Furthermore, blood ves
sels in the target area did not create ablation 
zone distortions as is typical for RFA, because 
of the minimal heatsink effect (in average 3.5% 
in MWA vs. 26.2% in RFA). The ablation volume 
and the ablation time are predictable using 
MWA – the active tip of the antenna leads to 
more uniform cell damage and subsequent 
tumor destruction within the targeted zone, 
even next to blood vessels. Histologic studies  
have demonstrated a uniform absence of viable  
tumor cells within the ablation zone. Taking in  
consideration the same targeted application,  
MWA offers fundamental advantages in com
parison to RFA and is therefore becoming  
increasingly widespread.

In MWA most of the ablation zone is not the 
result of direct heating from the applicator, 
but is created by thermal conduction. The 
penetration of microwaves in tissue is affected 
by tissue permittivity. Permittivity is higher in 
malignant tissue, as compared to normal tissue, 
which is favourable for the MWAtechnology. 
915 MHz seems to provide larger ablation  

volumes than the 2.450 MHz, due to better 
tissue penetration. Further increase of tissue 
destruction transverse to the antenna can be 
achieved by cooling the antenna. Different 
lengths of the active tip enable an interaction 
with the deployed energy and the ablation 
time, therefore a reliable prediction of the ellip
ticshaped ablation margin is easily achieved. 
Sharp trocar tips are feasible for easy tissue 
penetration, even in the case of rigid malignan
cies embedded in soft tissues e.g. pulmonary 
lesions. The 14G metallic shaft enables easy 
insertion into tissue and provides torquability 
which lowers the risk of breakage if the target 
lesion is strongly oscillating like in the vicinity 
of the diaphragm. In contrast to RFAprobes, 
MWAantennas do not need to be grounded.

However, possibly the most important quan
tum jump of MWA is the synchronous use of 
several antennas. Simultaneous multiprobe 
ablations are superior to singleprobe and to 
sequential ablations in terms of ablation size 
and homogeneity. The synchronous wave 
alignment technology is beneficial in compari
son to asynchronous antennas. The ability to 
do nonparallel placement of the antennas
increases the procedural flexibility.

MWA is capable to produce larger coagulation 
zones in a shorter time than RFA, is well toler
ated, affordable and might have the capability 
to advance to BestinClass among the local 
ablative therapies in clinical routine.

Ablative therapies have revolutionized local 
tumor destruction. Percutaneous ablations are 
useful in patients who are not amenable to 
classic surgery. Additionally, in an increasing 
number of surgical departments, ablations per
formed via laparotomy complement or replace 
extensive resections. Tumor ablations have 
multiple advantages: they have no specificity 
for selected tumor cells, they are tissuesaving, 
they are associated with a reduced morbidity 
and mortality, they are beneficial for a wide 
range of patients and not just the elderly, they 
can be performed in conjunction with other 
cancer treatments and may be repeated if 
necessary, they require mostly only conscious 
sedation and local anesthesia and last but not  
least they reduce costs and hospital stay. Under
standably, the armamentarium of thermal  
ablation techniques is one of the most  
dynamically growing fields in medicine.

Microwave ablation (MWA), a relatively recent 
thermal ablation technique which uses electro
magnetic waves applied via one or more 
needleshaped antennas, is a reliable method 
for the treatment of a multitude of tumors in 
the liver, lung, kidney, adrenal gland, pancreas 
and bone. MWA heats tissue by agitating water 
molecules – microwaves have an oscillating 
electrical charge that causes water molecules 
to flip back and forth 25 billion times per  
second, causing friction and resulting in heat.

MWA is a rapidly evolving technique with prop
erties challenging the declining radiofrequency 



Cardiovascular and Interventional Radiological Society of Europe

17IR
newscongress

C  RSE

Advertisement

Advertorial New Product Launches

AprioMed’s Morrison Steerable NeedleTM is the 
first steerable fineneedle aspiration (FNA)  
needle enabling active guidance around objects  
inside the body. During image guidance, the 
needle can be steered with live feedback allow
ing precise needle placement. The 21gauge 
FNA needle enables soft tissue biopsy as well 
as aspiration and injection. With the needle’s 
enhanced control it is possible to:

·  Make major adjustments around bones,  
organs or other structures

·  Make minor adjustments near target
·  Make multiple adjustments as the needle  

is advanced

www.apriomed.com

Morrison Steerable FNA Needle

APRIOMED

Trellis™ Peripheral Infusion SystemCordis introduces SABER™ PTA 
Dilatation Catheter

Treatment for DVT Redesigned to Improve 
Thrombus Isolation, Lytic Drug Delivery and 
Removal of Blood Clot  
http://www.covidien.com/trellis/pages.aspx
Post Thrombotic Syndrome (PTS) is a longterm 
effect of deep vein thrombosis (DVT). PTS oc
curs in almost half of patients within two years 
after DVT,1 and up to 33% of patients with PTS 
develop ulcers and skin deterioration.2 
The Trellis™ system provides a way for physicians  
to dissolve acute thrombus and intervene on DVT1  
before it advances to PTS2. The system is compos ed  
of: an overthewire catheter with two occlu sive 
balloons to close off the treatment area and block  
the release of the drug to other areas of the body. 
Compared to the pre vious version, the latest 
Trellis™ system features enhanced drug delive ry  
a 129% larger aspiration window, which allows for  
better removal of the drug and the dispersed clot.

Cordis is proud to introduce the new SABER™ 
PTA Balloon Dilation Catheter. 

Developed to complement the Cordis Leg 
Solutions Portfolio as a nextgeneration, high
performance workhorse .018” PTA balloon, the 
SABER™ Balloon Catheter is approved to dilate 
stenoses in iliac, femoral, iliofemoral, popliteal, 
infrapopliteal, and renal arteries as well as for 
the treatment of obstructive lesions of native 
or synthetic arteriovenous dialysis fistulae. The 
Catheter is also indicated for postdilation of 
balloonexpandable and selfexpanding stents 
in the peripheral vasculature. 

The SABER™ Catheter is available in diameters 
of 210 mm and lengths of 20300 mm. It com
bines a durable duallayer hydrophilic coating 
with a lowprofile body and new molded tip 
design to enhance crossability. In addition, 
this new Catheter has exceptional rated burst 
pressures – up to 18atm – and low compliance 
due to its construction with Cordis’ proprietary 
DURALYN® Balloon Material.

COVIDIENCORDIS

The Emprint™ ablation system with Thermo
sphere™ technology provides clinicians three 
kinds of spatial energy control – thermal, field 
and wavelength – to create predictable and 
spherical ablation zones regardless of target 
location, tissue type, or changes in tissue  
properties during a procedure1.

Come and learn more about the Emprint™ 
ablation system with Thermosphere™ technol
ogy and planning for powerful predictability 
at booth number 3, at the symposium on 
Monday, September 15th at 11.30, Auditorium 3 
and in the Covidien learning centre.

COVIDIEN

Emprint™ Ablation System and 
Emprint™ Procedure Planning:  
The future of ablation from Covidien

In 2013 Covidien funded the project ORCA as 
an answer to a request from the market, that 
preferred a new formulation of PV Onyx™ liquid 
embolic systems, a formulation that gives less 
artifacts on CT scanning follow up. Artifacts 
on follow up CT scanning after treatment with 
PV Onyx™ liquid embolic system represent a 
challenge for the physician in identifying ana
tomical structures, especially after treatment 
of Endoleaks Type I and II and large peripheral 
AVMs. The new formulation of Onyx™ 34L 
liquid embolic system has less streak arti-
facts on CT compared to the current version 
of Onyx™ liquid embolic system1

Next generation of Onyx™ 34  
liquid embolic system has received 
CE mark 

COVIDIEN

Magellan™ Robotic Catheter 6Fr – 
Robotic Control in Smaller Vessels

HANSEN MEDICAL

The Magellan™ Robotic Catheter 6Fr extends 
the benefits of robotic precision, stability and 
control to peripheral vascular procedures in 
smaller vessels.

Designed to deliver:

·  Independent control of dual bending  
sections

·  Lower profile and smaller diameter access 
site

·  Streamlined procedural workflow
·  Remote navigation, away from radiation

Discover the next big Intravascular thing at 
www.HansenMedical.com/StayAhead. 
Visit booth #47 for a test drive. 

BOSTON SCIENTIFIC

Boston Scientific releases new data  
and launches next-generation Vessix™  
Renal Denervation System at CIRSE 
2014
Boston Scientific announces release of latest 
data of REDUCEHTN study* demonstrating a 
significant reduction in ambulatory and office
based blood pressure at 18 months in patients 
treated with the Vessix™ Renal Denervation 
System. This is one of the largest Renal Dener
vation data sets collected to date using  
ambulatory blood pressure monitoring.
The data release coincides with the launch of the  
next generation 7F (2.67 mm) Vessix™ Reduce™ re  
nal dener vation system. “The Vessix System is the  
only technology designed to combine bipo lar 
energy and a balloonbased platform, enab ling  
consistent and complete renal denervation treat
ment across a variety of anatomies,” said Dierk  
Scheinert, MD, Director, Center of Vascular Medi  
cine, Angio logy & Vascular Surgery at Park Kranken
haus in Leipzig, Germany. “The new Vessix Reduce 
Catheter, Ge nerator and Guide Sheath offer an out
standing operator experience and take what was al 
  ready an exceptional system and make it even better.”

1 Kahn, S. et al. Determinants and Time Course of Postthrombotic 
Syndrome After Acute Deep Vein Thrombosis, Annals of Internal 
Medicine. 2008: 149: 698707.2

1 Kahn, S. et al. The postthrombotic syndrome: current knowl
edge, controversies, and directions for future research, Blood 
Reviews. 2002; 155165 doi: 10.1016/S0268960X(02)000085

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 pro
ducts may vary in countries outside EU. ™ Trademark of a Covidien  
com pany. EU1405959

1 Covidien “In Vivo Performance Testing of the Emprint Micro
wave Ablation System in a Porcine Model” – R0043973 Rev A; 
Emprint Instructions for Use (IFU).

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. EU-14-0595-10

1 CT artifact Validation in vitro using a water phantom tank to 
simulate body tissue and synthetic vessel  
Document TR_NV 11300 RevA 20130820

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. EU-14-0562- 15

* Schofer J, MD. REDUCEHTN Clinical Study Interim12 and 
18month Data. Presented at EuroPCR; May 2014.

All cited trademarks are the property of their respective owners. 
CAUTION: The law restricts these devices to sale by or on the order of  
a physician. Indications, contraindications, warnings and instruc  tions  
for use can be found in the product labeling supplied with each 
device. Information for the use only in countries with applicable 
health authority product registrations.  PI256613AA  JUL2014

To find out more about the products being 
officially launched during CIRSE 2014, 
please visit the company booths in the 
Exhibition Hall. A full list of exhibitors and  
a floor-plan can be found in your  
pocket guide. 

Information can also be found on our website:
www.cirse.org/cirse2014

Product Launches at CIRSE 2014
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TERARECON

iNteract+ is TeraRecon’s new ‘ingeniously 
informed’ image viewer that works in combi
na tion with any of TeraRecon’s medical image 
viewers and image sharing and storage solu
tions to provide unmatched intelligence,  
powerful interoperability and simplified  
integration capabilities. 
iNteract+ solutions enhance the clinical end
user experience provided by PACS, VNA, EMR 
and other missioncritical image processing 
and image acquisition systems. Often, it can 
eliminate the need for many disparate image 
transport, viewing and storage systems while 
facilitating a smooth transition toward centra
lized administration of imaging resources. 
From the sharing timesensitive imaging data, 
to expanding the clinical tools available when 
and where physicians are working. iNteract+ 
stands alone as the only solution capable of 
also achieving collaborative remote access with 
image sharing, DICOM and nonDICOM viewing 
and incorporation of relevant clinical  
information all within one viewer.

iNteract+

New Product Launches

PROGREAT® Double Marker

PROGREAT® Double Marker Micro  
Catheter system

New! TERUMO is pleased to announce the 
launch of PROGREAT double marker, available 
in 2.4Fr and 2.8Fr version. PROGREAT double 
marker has the unique navigability and  
torquability of the usual PROGREAT, plus two 
markers that provide excellent visibility. 
PROGREAT is now available in an extensive 
range, to allow a perfect match to your needs: 
PROGREAT 2.0Fr simple marker, PROGREAT 2.4Fr  
with double marker, PROGREAT 2.7Fr coaxial,  
PROGREAT 2.8Fr coaxial simple marker, 
PROGREAT 2.8Fr double marker. PROGREAT are 
available in 130 cm or 150 cm.
By matching PROGREAT double marker with 
AZUR detachable coils, TERUMO Peripheral 
Coiling Solution offers you the precision of 
neuroradiology procedures in the peripheral 
vessels.

TERUMO

AZUR® CX

TERUMO

AZUR® CX Peripheral Detachable Coil system

New! TERUMO is pleased to announce the 
launch of AZUR CX. This soft .018” detachable 
coil has been optimized to deliver BestinClass,  
crosssectional coverage. It is a complex
shaped, bare platinum coil with an inner core 
of hydrogel that expands from the inside out. 
The unique design creates a solid coil without 
any open spaces in the center. The three 
dimensional shape with variable diameter 
loops creates a stable anchor and promotes 
conformity to different morphologies. 
AZUR CX is excellent as a first coil – it provides 
a stable stopper for control in high flow areas 
and subsequent coil placement. The detach
ment system delivers precise positioning and 
placement. 
By matching PROGREAT double marker with 
AZUR detachable coils, TERUMO Peripheral 
Coiling Solution offers you the precision of 
neuroradiology procedures in the peripheral 
vessels. 

MISAGO® 5mm

TERUMO extended the size mix of the 
MISAGO® SX stent system with a 5mm ver-
sion for the treatment of fem-pop vessels. 

The clinically distinguished MISAGO Nitinol 
Stent Portfolio (6Fr, 0.035’’) has been expanded 
to include a 5mm diameter stent. Like the other 
sizes of the MISAGO stent, they offer optimal 
flexibility, longterm patency and excellent 
durability for femoralpopliteal lesions due 
to “spineless” stent architecture. The versatile 
Rapid Exchange delivery system with an ergo
nomic onehand delivery handle can be used 
with short and with long wires to facilitate  
accurate and successful stent implantation.

Features:
MISAGO is available in stent diameters of 5.0
10.0 mm and lengths of 40150 mm. Clinically 
proven patency rates, exceptional balance 
between flexibility and radial force, and the 
industry’s lowest fracture rates provide reliable 
clinical results. Three radiopaque goldmarkers 
at each stent edge provide full deployment 
control and postprocedural visibility.

TERUMO

The ROADSAVER® Carotid Artery Stent 
System for Sustained Embolic Protection

The ROADSAVER Carotid Artery Stent, a double 
layer micromesh stent is indicated for use in 
patients with carotid arterial atherosclerotic 
disease, by combining these unique features:

·  It is made of a duallayer micromesh scaffold 
with the smallest cell size. The ROADSAVER 
is designed to sustain embolic protection, 
much like a metallic covered stent, allowing 
for side branch patency.

·  The braided Nitinol design allows the stent 
to adapt to most carotid anatomies.

·  The very flexible stent delivery system can 
recapture up to 50% deployment length and 
can be repositioned for accurate placement. 
Due to its flexibility the stent delivery system 
perfectly tracks through tortuous anatomies 
towards the lesions, minimizing the risk of 
access sheath/guide catheter dislodgement.

 
These features set ROADSAVER apart as the 
latest technology and establish ROADSAVER as 
the next generation in carotid artery stents.

TERUMO

ROADSAVER®

TERUMO

TERCROSS™

TERUMO introduces a new workhorse PTA 
Balloon (0.014’’, OTW) for BtK vessel treatment

TERCROSS is the name of TERUMO’s recently 
launched 0.014’’ OTW PTABalloon catheter that  
offers enhanced pushability, kink resistance and  
fast deflation time for BtK lesions due to extreme  
support of the OTW seamless polymer shaft. 
Available in a variety of broad sizes with long 
shaft design, TERCROSS enables the treatment of  
a wide range of BtK lesions. Additionally, TERCROSS  
has two crossing sizes of 1.25 and 1.5 mm balloon 
diameters, designed specifically to facili tate the 
passage of extremely tight subocclusive lesions.

Features:
TERCROSS is available in balloon diameters of 
1.254.0mm and lengths of 20200mm. The 
lowest balloon crossing profile and the hydro
philic coating provide reliable crossability. With 
an exceptionally high RBP of 20 atm. and fast 
deflation times it matches all requirements for 
an efficient and successful recanalization. Two 
different shaft lengths of 100 and 148cm enable 
antegrade and contralateral approaches.
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Interventional specialists have been found to 
face an increased risk of developing subcap
sular lens opacities linked to high radiation 
exposure. CIRSE is strongly committed to rais
ing awareness of this important issue, and is 
actively encouraging interventional profession
als to make use of resources available for self
protection. The Radiation Protection Pavilion, 
which made its debut here in Glasgow, is an 
exciting new feature of this effort. 

Real Risks, Simple Solutions

Studies increasingly confirm that occupational 
exposure to high levels of radiation puts inter
ventional personnel at risk of developing lens 
opacity if they fail to use adequate protection.  
Recent research suggests that 3050% of inter
ventionists suffer from cataracts if they work 
without proper eyewear. Associated with reduc
ed contrast sensitivity as well as declined visual 
ability, the opacities are far from harmless.

Rising awareness has prompted a variety of 
initiatives. For example, it has become clear 
that tissue reaction effects can be triggered by 
lower exposure levels than previously believed. 
Thanks to the International Commission on 
Radiological Protection, EUlevel efforts are 
now underway to lower the recommended oc
cupational exposure limit to an average of 20 
mSv during a 5year period, with the limit not 
exceeding 50 mSv in any given year.

The other good news is that radiation protec
tion tools are available to greatly reduce risks 
to interventional professionals. When prop
erly positioned and used, ceilingsuspended 
screens, tablemounted shielding and pro
tective eyewear all provide straightforward 
options for minimising exposure. In addition, 

personal dosimeters permit physicians to bet
ter gauge their risk of overexposure by tracking 
their dose absorption.

CIRSE’s Campaign

CIRSE launched its Radiation Protection Campaign  
in 2013. Under the leadership of the Radiation 
Protection Subcommittee, the information cam
paign kicked off at CIRSE 2013, with a powerful 
poster alerting health professionals to the dan
gers of turning a blind eye to their own  
vulnerability.

The initiative was enthusiastically embraced by 
both members and industry, and has spurred 
further activities both within and outside of 
CIRSE. In November 2013, a tailormade version  
of CIRSE’s radiation protection poster was dis
played at the conference organised by the  
Portuguese Society of Interventional Cardiology 
(APIC) in Coimbra, a 2day event attracting  
300 health professionals.

Prof. Graciano Paulo, external advisor to the 
Radiation Protection Subcommittee, also co
ordinated an eye lens screening programme 
at the event, involving a survey as well as 
intraocular pressure, contrastsensitivity, and 
pupildilatation exams. The results, which 
included multiple findings of lesions on the 
posterior subcapsular area, were included in a 
database and sent to participants. According to 
Prof. Paulo, the study was the first of its kind in 
Portugal. He noted that interventional cardiolo
gy health professionals generally do not resort 
to such eye exams, and that ophthalmologists, 
though aware of radiationinduced cataracts, 
often do not realise the extent to which health 
professionals are at risk of developing these.

The Radiation Protection Pavilion  
Makes its Debut

Delighted by the strong interest these first ini
tiatives generated, CIRSE stepped up efforts to 
extend its awarenessraising campaign at CIRSE 
2014. The Radiation Protection Subcommittee, 
led by Chairman Prof. Werner Jaschke, has been 
particularly committed to offering tangible, 
practical advice and services to members. 
With these goals in mind, the Subcommittee 
worked closely with industry partners to 
devise and make possible the Radiation Pro
tection Pavilion, which aims to translate the 
Subcommittee’s knowledge of radiation pro
tection into reallife advice members can act 
on.

The Pavilion serves as a onestop shop for 
interventionists seeking to inform themselves 
about both the risks and available solutions. It 
offers an eye lens screening programme, state
oftheart information on radiation protection 
and dose management, and industry booths 
displaying relevant equipment and information 
on angiography systems.

Eye checkups (vision and subcapsular opac
ity screening) will be provided from Sunday 
through Tuesday. These are free of charge for 
members, and will be performed in specially 
built, onsite cabins.

A variety of informative and interactive materi
al will also be showcased at the Pavilion. These 
fit into three main categories: material focusing 
on the risk of cataracts and a few simple princi
ples that make effective protection possible for 
interventional radiologists; material highlight
ing practical and easily implementable tips and 
tricks that can significantly reduce the occupa

CIRSE’s Radiation Protection Campaign:  
Pushing Practitioners to Protect Themselves

tional and patient dose; and material on CIRSE 
and European Partnerships,  showcasing the 
Radiation Protection Subcommittee, its part
nerships, and the impending new RP legislation 
that will impact your future work.

In addition, tailormade industry booths will 
be set up adjacent to the Pavilion, with indus
try partners presenting the newest hard and 
software on the market to help improve dose 
management.

The scientific information will be geared to
wards providing pragmatic solutions, whether 
in the form of a poster outlining “10 Top Tips” 
(ideal for displaying in your department); an 
easilyshared USB stick containing information 
on the new occupational dose limit; or a chat 
with the manufacturer of your angiosystem 
about how to optimise your dose manage
ment.

We are delighted by the enthusiasm the 
Radiation Protection Campaign has triggered 
so far, and hope the Pavilion encourages many 
more practitioners to embrace available self
protection measures. 

Radiation Protection Pavilion:  
Eyecheck times: 09:30 – 14:30,  
Sunday (14th) – Tuesday (16th) 

Please note that invitations were sent to registered 
CIRSE delegates in advance. Depending on avail-
abilities, on-site registration may be possible, but 
please be aware that a maximum of 40 check-ups 
are carried out each day.

Join us for the official launch event 
at 09:00 tomorrow morning!

Uta Melzer, CIRSE Office
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Today’s Featured Papers

FP 2205 
Peripheral arterial disease
Randomized clinical trial favors the use of 
drug-coated balloons over plain balloons 
for post-dilatation of nitinol stents in SFA 
and PI segments to lower restenosis rate
J. Tacke1, D. Kieselbach2; 1Passau/DE, 2Bonn/DE. 
Presented by K.A. Hausegger; Klagenfurt/AT
Auditorium 6 

FP 2206 
Cryo- and brachytherapy 
Comparison of transarterial chemoemboli-
zation with radiofrequency ablation versus 
transarterial chemoembolization followed 
by stereotactic body radiation therapy for 
hepatocellular carcinoma
C. Ahuja1, Y. Kharoti2, M. Chadha1, J. McLarty1,  
J.A. Kaufman2, K. Farsad2, C. Marquez2, K.J. Kolbeck2;  
1Shreveport, LA/US, 2Portland, OR/US
Auditorium 8

FP 2207 
Vertebroplasty and cementoplasty
VERTOS V: sham RCT for chronic osteoporotic  
vertebral compression fractures 
D. Carli, P.N.M. Lohle; Tilburg/NL 
Auditorium 9

FP 2208 
TIPS 
VIATORR stent grafts do not self-expand to 
their nominal diameters in cirrhotic livers: 
good news from a computed tomography-
based Italian multicentric study
F. Schepis1, F. Vizzutti2, G. Marzocchi1, P. Quaretti3, 
A. Rampoldi4, R. Agazzi5, R. Golfieri6, A. Luca7, 
F. Fanelli8, C. Caporali1, S. Colopi1, M. De Santis1,  
L. Rega2, U. Arena2, I. Fiorina3, L.P. Moramarco3, 
A. Airoldi4, R. Nani5, M. Renzulli6, C. Mosconi6, R. 
Bruno3, S. Fagiuoli5, A. Cannavale8, T. Di Maira1, 
E. Villa1; 1Modena/IT, 2Florence/IT, 3Pavia/IT, 
4Milan/IT, 5Bergamo/IT, 6Bologna/IT, 7Palermo/IT, 
8Rome/IT
Auditorium 10

will be presented in the Free Paper sessions, taking place from 16:15-17:15 and from 17:30-18:30

FP 2305 
Embolisation in the abdomen 
Emborrhoid - embolization of the  
hemorrhoidal arteries: a new concept in the 
treatment of hemorrhoidal disease
V. Vidal1, M.R. Sapoval2, G. Louis1, O. Pellerin2,  
V. De Parades2, I. Sielezneff1, J.-M. Bartoli1; 
1Marseille/FR, 2Paris/FR 
Auditorium 10

FP 2306 
MRgFUS (HIFU) & IRE
Magnetic resonance-guided focused ultra-
sound surgery of primary pancreatic and 
hepatic cancer: a totally non-invasive  
treatment
F. Zaccagna, F. Boni, L. Bertaccini, C. Palla,  
M. Anzidei, A. Napoli, C. Catalano; Rome/IT
Auditorium 7




