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numerous lecture halls and rooms of every size
that can cater for more than 12,000 people. We
are sure that the ICM will be a perfect environ-
ment for vibrant exchange between physicists,
researchers and scientists, students, technicians
and industrial representatives.

Munich itself preserves its distinct Bavarian his-
tory, and combines it effortlessly with its mod-
ern and fashionable present, demonstrated by
the presence of some of the world’s best
known and finest art galleries (the old, new,
and modern Pinakothek, Brandhorst Museum)
and museums that display both past and pres-
ent, in fields as diverse as history, art and sci-
ence (such as the German Technical Museum,
Bavaria Film studios and BMW World).
Furthermore, authentic and romantic places,
and side streets with Mediterranean-style
street cafes, homely and high-end restaurants,
tiny ancient shops and luxury shopping miles,
beg you to stroll about and experience them. 

Over the recent years, CIRSE has developed into
one of the most innovative, comprehensive, and
fastest growing medical societies, both within
Europe and beyond, emphasising the clinical
and scientific importance of interventional radi-
ology. Therefore, on behalf of the German
Interventional Radiological Society (DeGIR),
which is part of the Local Host Committee, and
the German Radiological Society (DRG), we are
very proud to host the next CIRSE meeting in
Germany, which will definitely help boost the
awareness of this specialty in our country. To
continue the unbroken success of the recent
meetings, the preliminary preparations for CIRSE
2011 are already in full swing. Thanks to the
unfailing commitment of many members of our
society and of our office in Vienna, a thrilling
programme is going to be planned, making
CIRSE 2011 another great success.

We are looking forward to welcoming you to
charming Munich in 2011, and sharing a fasci-
nating programme with you!

“Grüß Gott” in Munich!

It is a great honour and special pleasure for my
co-chairman, Josef Tacke, and me, that we were
appointed as chairs of the Local Host
Committee for the upcoming CIRSE 2011 in
Munich. Together with the extremely dedicated
scientific committee of CIRSE and the fantastic
CIRSE organisation in Vienna, we will provide
you with another great CIRSE event which will
hopefully build upon the huge success of the
previous meetings.

CIRSE 1988 was the last time Germany had the
opportunity to host this prestigious meeting,
and we are looking forward to welcoming  dele-
gates of CIRSE 2011 to Munich, the “cosmopoli-
tan city with a heart”, which offers much more
than the infamous Oktoberfest. Munich is per-
fectly situated at the heart of Europe - easily
accessible for all by car, train and plane via the
International Airport “Franz-Josef-Strauss”.
Although a large and widespread city, getting
around is quick and easy, thanks to an extensive
transport network of buses, trams, city-trains,
and subways, as well as several thousand taxis. 

Our congress venue is the International
Congress Centre München (ICM), a part of the
Internationale Messe München, an architectural-
ly fascinating renovation of the “old airport” of
Munich. The ICM is one of the most modern and
frequently used congress centres worldwide and
offers us a space of 350,000 m2, made up of
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The CIRSE Roesch Lecture was founded in
2003 in honour of Professor Josef Rösch,
whose award-winning research work spans
more than 50 years, covering a wide range
of Vascular and Interventional Radiology.

This year’s Josef Roesch Lecture will be
given by José Ignacio “Nacho” Bilbao,
Professor of Radiology and Physical
Medicine at the University of Navarra, Spain.
Prof. Bilbao started using Lipiodol and
chemoembolisation for the treatment of
hepatocellular carcinomas as early as 1986.
Since then, specialists from various disci-
plines have cooperated in the treatment of
hundreds of patients with hepatic tumour
pathologies at his department. 

Prof. Bilbao is one of the co-founders of the
Spanish Society of Interventional Radiology
(SERVEI) and has been strongly involved in
numerous CIRSE educational projects.

Josef Roesch Lecture
New Frontiers in
Interventional Radiology
Today, 13:00 (after the 
CIRSE meets the ESA Session)
Auditorio Principal

Don't miss it !

The idea of percutaneously establishing an intra-
hepatic connection between the hepatic veins
and the portal vein dates back to 1969, when
Rösch and Hanafee described the technique in
laboratory animals [1]. The intrahepatic tract
between the portal vein and the hepatic vein
was created using Teflon dilators and the con-
nection was kept patent with a plastic tube. The
introduction of the angioplasty balloon catheter
allowed the dilatation to be performed in a less
traumatic fashion. In 1983, Colapinto presented a
group of patients in whom the procedure had
been carried out with balloons, without inserting
any devices for stabilising the venous connec-
tion. As expected, the patency rate was poor [2].
The experimental studies carried out by Palmaz,
using his own prosthesis design [3], finally
allowed a transjugular intrahepatic portosys-
temic shunt (TIPS) to be performed in a safe and
efficient manner. The first human cases were pre-
sented by Richter in 1989 [4] and since then,
many articles with variable numbers of patients,
randomised clinical trials and clinical notes have
been published. This body of work allows for the
establishment of clinical recommendations on
when and in which patients to use TIPS in the
treatment of complications of portal hyperten-
sion [5-8]. 

According to the previous series of patients treat-
ed with TIPS, a major problem of the procedure is
shunt tract stenoses, which are the result of inti-
mal thickening secondary to pseudointimal
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TIPS - Where are we now?

José Ignacio Bilbao

hyperplasia (proliferation of dense collagen and
myofibroblasts) [9, 10]. Biliary-TIPS fistulae have
been indicated as the cause [11, 12]. Others,
however, have demonstrated marked shunt
stenoses (dense collagen and smooth muscle cell
proliferation) without bile staining or bile duct
proliferation [13]. In draining hepatic vein
stenoses, intimal vein hyperplasia can also be
observed, which is probably due to traumatic
stress during the shunt procedure, high flow
after TIPS or activation of smooth muscle cells by
growth factors [11-13]. 

As demonstrated in a randomised study, the use
of stents coated with polytetrafluoroethylene (e-
PTFE) improves the patency of TIPS and decreas-
es the number of clinical relapses and reinterven-
tions, without increasing the risk of
encephalopathy [14] compared to bare stents.
Currently, all available RCTs are based on the use
of bare stents, and their conclusions might be
greatly modified by the use of e-PTFE-covered
stents [15]. With the use of these new devices,
the role of TIPS in the management and treat-
ment of the complications of portal hyperten-
sion continues to evolve [14, 15] and has been
re-evaluated, updating the clinical recommenda-
tions for TIPS [8]. 

TIPS and variceal bleeding
Currently, TIPS is accepted as a second-line thera-
py and should be used when medical and endo-
scopic treatment have failed [8]. In such circum-
stances, TIPS is able to control bleeding in 89-
100% of cases, with a re-bleeding rate of 15%
and a mortality (first month) of 30% [16-22].

It is well known that there are patients with a
high degree of re-bleeding (30-60% at one year)
after medical and endoscopic treatments [23].
Therefore, patients at a higher risk of re-bleeding
need to be detected at an earlier stage. Two
studies have identified which parameters, meas-
ured in acutely bleeding patients, are predictors
of early re-bleeding: portosystemic gradient > 20
mmHg, advanced Child-Pugh class and systemic
blood pressure < 100 mmHg [24, 25]. 

continued on page 3 >>
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Patients with liver metastases from colorectal
cancer (CRC) have a poor prognosis, with 1-
and 3-year survival rates of 31% and 26% [1].
The only curative treatment is resection; how-
ever, this is feasible in less than 20% of patients
and is associated with relapse of disease in 70%
of patients [2, 3].

Systemic 5-FU-based chemotherapy in combi-
nation with oxaliplatin (FOLFOX) or irinotecan
(FOLFIRI) in previously untreated patients offers
high response rates (35-50%) and median sur-
vival of 15-20 months [4-6]. Overall survival
improves to 20.3 months after systemic therapy
with 5-FU and irinotecan, if combined with bio-
logicals like bevacizumab, again in previously
untreated patients [7]. However, patients suf-
fering from progression of liver metastases
after previous systemic treatments rarely show
durable clinical relevant response rates and
survival after second and third line chemother-
apy [8].

Transarterial Chemoembolisation (TACE) of col-
orectal cancer liver metastases has a long histo-
ry starting in 1980. Several studies in the past
using various drugs (5-FU, FUDR, Mitomycin,
Gemcitabin, Cisplatin and irinotecan) and
embolic materials (PVA, DSM, iodised oil)
showed response rates between 14% and 82%
and median survival of patients ranging from 8

to 16 months. However, survival benefit in
comparison to systemic treatments was never
demonstrated.

Substantial efforts have been made to provide
a more accurate delivery of chemotherapeutic
agents over a prolonged period to liver
tumours by using drug-loaded and eluting
microspheres. This technology, in combination
with doxorubicin, has been proven to enhance
local response rates in TACE of hepatocellular
carcinomas [9]. Irinotecan is another drug
which can be precisely delivered via these
microspheres. This drug is active against CRC
with response rates of 13-27% in phase II stud-
ies of systemic treatment of both untreated
and pretreated patients. Molecular mecha-
nisms and pharmacodynamic characteristics of
drug loading and delivery have been studied
for both doxorubicin and irinotecan [10, 11].

These facts suggest that irinotecan-eluting
microspheres may potentially improve the clin-
ical outcome after TACE in patients with domi-
nant liver metastases of CRC. Two types of
microspheres capable of loading irinotecan are
available: DC-Beads® (Biocompatibles) and
HepaSphere® (BioSphere), which are charac-
terised by similar loading and eluting process-
es, but also by different biomechanical and
pharmacokinetic features. Irinotecan-eluting
DC-Beads® (DEBIRI) have been used for treat-

ment of CRC liver metastases in three series of
20-55 patients [12-14] excluding smaller pre-
cursor studies of these two centres. Objective
response 6 months after first DEBIRI was 36-
80% based on EASL criteria (lack of contrast
enhancement) and 7.6% based on RECIST crite-
ria. Limited data concerning survival following
DEBIRI are available so far, with median survival
of 247 days [13]. 

TACE using irinotecan-eluting HepaSphere®
microspheres was studied in one prospective
phase II trial for treatment of 15 patients with
unresectable liver metastases, which had been
pretreated by several first- and second-line sys-
temic chemotherapy protocols. During 37 TACE
(2.5 per patient), cumulative doses ranged
between 80-1.100 mg (mean: 418 mg) irinote-
can and 40-275 mg (mean: 124 mg)
HepaSphere, respectively. No major complica-
tions were seen, however grade 2-3 postem-
bolisation syndrome was present in 33% of
TACE, necessitating additional medications
widening routine pain management protocol.
Three-month follow-up showed objective
response in 74% (CR in 27%, PR in 47%) based
on EASL criteria and SD in 87% based on RECIST
criteria. At 6-month follow-up, 54% of patients
showed PD and 46% SD based on RECIST. Mean
time to progression was 6.3 months (range 2-14
months) and extrahepatic de novo metastases
were present in 33% of patients. 

Peter Huppert
Professor of Radiology
Department of Diagnostic and Interventional
Radiology 
Klinikum Darmstadt GmbH
Darmstadt, Germany

Chemoembolisation of colorectal cancer 
liver metastases using irinotecan-eluting
microspheres

Management of colorectal 
liver metastases
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Sala 3F

Don't miss it !

References:
1. Stangl R et al. (1994) Lancet; 343:1405-10
2. Cohen AD, Kemeny NE (2003) Oncologist; 8:553-66
3. Zorzi D et a l. (2006) J Gastrointest Surg; 10:86-94
4. Saltz LB et al. (2000) NEJM; 343:905-14
5. Rothenberg ML et a. (2003) J Clin Oncol; 21:2059-69
6. Goldberg RM et al. (2004) J Clin Oncol; 22:23-30
7. Hurwitz H et al. (2004) NEJM; 350:2335-42
8. Chen HX et al. (2006) J Clin Oncol; 24:3354-60
9. Malagari K et al. (2008) CVIR; 31:269-80
10. Lewis AL et al. (2007) J Matr Sci Mater Med; 18:1691-99
11. Kaiser J et al. (2009) J Oncol Pharm Practice; 0:1-9
12. Fiorentini G et al. (2007) in vivo: 21:1085-92
13. Martin RCG et al. (2009) World J Surg Oncol; 7:80-92
14. Bower M et al. (2010) HPB; 12:31-6

Irinotecan-eluting microspheres offer a poten-
tial benefit for patients with liver dominant
metastases of CRC. Impressive local response
according to EASL criteria has been shown for
both DC-Beads® and HepaSphere® micros-
pheres. However, clinical benefit in terms of
survival has not been shown so far, making fur-
ther studies necessary. The primary endpoints
of these studies should be survival and quality
of life, giving a second relevance to local
response rates. Substantial intra- and extrahep-
atic progression has been often observed and
suggests that accompanying systemic treat-
ments, including chemotherapeutic and anti-
angioneogenetic drugs, seems to be of poten-
tial benefit.

According to some authors, limiting the use of
TIPS as a rescue therapy in cases of failure of
vasoactive drugs and endoscopic therapy needs
to be revised and TIPS should be considered as
first-line treatment in high-risk selected patients
[15]. 

Two studies comparing TIPS to surgery (distal
splenorenal shunt-DSRS) have recently been
published [26, 27]. They have demonstrated that
TIPS (with covered prostheses) is as effective as
DSRS in preventing variceal re-bleeding and may
be more cost-effective. It has therefore been said
in a recent editorial that “the era of surgical
shunting for treatment of portal hypertension is
over” [28]. 

TIPS and refractory ascites
Refractory ascites represent another indication
for TIPS [29]. A review of several RCTs has shown
that TIPS was able to significantly reduce not
only the risk of recurrence of ascites, but also the
mortality rate of patients with refractory ascites
when compared with repeated large-volume
paracentesis [30]. The predictive factors for sur-
vival are: age, serum bilirubin and sodium levels.
Younger patients with a less compromised liver
function and systemic haemodynamics may ben-
efit from TIPS as a first-line treatment for refracto-
ry ascites [15]. 

TIPS and Budd-Chiari syndrome
A large study with data obtained from 6
European institutions has collected the long-
term follow-up data of 124 patients with Budd-
Chiari Syndrome treated with TIPS. Patients were
treated with both non-covered and covered
stents. The OLT-free survival was 88% at one year

and 78% at 5 years, respectively. For them, TIPS
should no longer be considered as a bridge to
liver transplantation, but the treatment of choice
when anticoagulation has failed. Independent
risk factors of mortality that have been identified
are: age, serum bilirubin levels and INR/PT values
[31]. 

TIPS and Portal Thrombosis (PVT)
Some previous reports have shown short series
of patients with PVT in whom TIPS may be effec-
tive for the palliation of symptoms [32]. The
largest series of patients with PVT with and with-
out cavernomatous transformation has recently
been published by Senzolo [33]. PVT is not a con-
traindication for TIPS anymore and should be
considered in patients with severe and life-
threatening complications, or in whom the
thrombus may jeopardise liver transplantation.
Even in specialised centres, the success rate in
accomplishing the procedure is 73%, which
demonstrates the need to refer those patients to
selected units with a large experience in per-
forming TIPS. 

In summary, the vision of Josef Rösch, who forty
years ago envisioned the possibility of perform-
ing percutaneous connections between the por-
tal vein and the inferior vena cava, is today an
accepted reality. TIPS is continuously evolving as
an established method of treatment in a wide
variety of portal vein complications, in both cir-
rhotic and non-cirrhotic patients. Although suc-
cessfully implemented in many institutions
throughout the world, patients with expected
difficulties (i.e. PVT or Budd-Chiari syndrome)
should be referred to specialised, dedicated cen-
tres. 
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Advertorial Committed to Interventional Radiology,
Committed to Innovation
Boston Scientific and Interventional Radiology
Boston Scientific continues to be committed to
the field of Interventional Radiology. From the
early days of Medi-Tech through to the present
day, we have been proud to provide
Interventional Radiologists with the tools that
they require to improve care for their patients.
However this commitment to Intervention
Radiology goes beyond products, Boston
Scientific has recently demonstrated it’s commit-
ment to the IR community by expanding its sales
team that partner and support the Radiologists
on a daily basis. Joe Fitzgerald (Executive Vice
President – Peripheral Interventions) explains 
“By adding an additional 20+ members to our lead-
ing International Sales and Marketing team, we will
be able to not only give  physicians and patients
quicker access to our innovative life improving tech-
nologies, but also a greater level of service, clinical
support and partnership to the Interventional
Radiology community as a whole. Our commit-
ment to Interventional Radiology goes beyond the
delivery of new products and lies firmly with the
belief that only through partnership with the com-
munity of physicians and patients will we be able to
deliver the vision of improving patient care by
reducing risk, trauma, cost, procedure time and the
need for aftercare, that lies at the heart of Boston
Scientific”

Boston Scientific is also committed to supporting
the education of Interventional Radiologists and
the development of the field of Interventional
Radiology, through their support of the CIRSE
congress, dedicated symposia and other educa-
tional congress, both International and Local and
also through Boston Scientific driven educational
events. The opening of our state-of-the-art
Institute for Therapy Advancement in Paris, has
allowed these events to be taken to a new level,

For more than 30 years, Boston Scientific has
advanced the practice of Interventional
Radiology by providing a broad and deep port-
folio of innovative products, technologies and
services. From our first PTA balloon Catheter in
1979, through the Greenfield™ Vena Cava Filter
and the Peripheral Cutting Balloon™, to our lat-
est Adapt™ Carotid stent, the field of
Interventional Radiology has been at the heart
of innovation at Boston Scientific. 

A History of Innovation
What does it mean to be an innovator? It starts
with a mission. Since its founding, Boston
Scientific has been motivated by the belief that
less-invasive medicine could help clinicians
improve patient care by reducing risk, trauma,
cost, procedure time and the need for aftercare.
That mission began in the late 1960s, when
cofounder John Abele acquired an equity inter-
est in Medi-Tech, Inc., a research and develop-
ment company focused on developing alterna-
tives to traditional surgery. Medi-Tech’s first
products, a family of steerable catheters, were
introduced in 1969 and were used in some of
the first less-invasive procedures. In 1979, Abele
and Pete Nicholas partnered to buy Medi-Tech
and together formed Boston Scientific
Corporation. Today, with more than 25,000
employees and 26 manufacturing, distribution
and technology centers, Boston Scientific
remains true to its original mission. As one of the
world’s largest medical device companies dedi-
cated to less-invasive medicine, Boston Scientific
believes that each innovative product is the out-
come of strong research and development,
intelligent acquisitions, close collaboration with
clinicians, outstanding operational and quality
processes and a powerful global distribution
channel.  

by bringing cutting edge technology to our edu-
cational programs by integrating multiple Virtual
Reality simulators, a fully functional cath lab and
enabling live cases to be broadcast from around
the world. We currently offer Interventional
Radiologists the opportunity to expand their
learning by attending a variety of courses under
the umbrella of the Institute of Therapy
Advancement including those on Carotid Artery
Stenting, Peripheral Embolisation and the
Ischemic Foot.

Innovation never Stops
As you would expect from a company with such
a history of innovation, the future is only just
around the corner. At CIRSE 2010 the company
will be launching the Journey™ Guidewire, bring-

ing precision to the periphery, this guidewire will
provide revolutionary precision and control far
beyond the leading conventional spring coil
guidewires*. But it doesn’t stop there, as Joe
Fitzgerald goes on to explain
“Our future product pipeline reflects Boston
Scientific's commitment to providing physicians the
most complete set of high-performance peripheral
intervention devices, from Guidewires through to
the future Drug Eluting Technologies, we are striv-
ing to bring innovations to Interventional
Radiology that will change the lives of patients by
reducing risk and improving outcomes. This com-
mitment is further demonstrated by our clinical
program designed to support out key technologies
and to further our understanding of the best way to
treat the patients that you see everyday. ”

* Data on file at Boston Scientific
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EVAR follow-up – the role of CEUS

Background 
Endovascular repair (EVAR) is playing an
increasing role in the treatment of abdominal
aortic aneurysm [1]. A successful procedure
depends on the complete sealing of the
aneurysm sac from blood flow to achieve gen-
eral pressure relief and avoid aneurysm rup-
ture, with a shrinkage of the aneurysm sac. The
most common complication of EVAR is
endoleak, that is, the persistence of perigraft
flow within the aneurysm sac, which has to be
considered the major cause of enlargement
and rupture of the aneurysm and the main
indication for surgical late conversion [2]. For
this reason, a strict surveillance of these
patients is mandatory to detect endoleaks early
on. 

The preferred method of follow-up is repre-
sented by CT angiography. However, CTA has
limitations. The investigation is repeated sever-
al times, making radiation exposure a neces-
sary concern [3]. Therefore, it would be useful
to have another reliable diagnostic examina-
tion during follow-up. 

Colour Duplex ultrasound is non-invasive, does
not use radiation or contrast medium, is less
expensive, easy to perform and widely avail-
able. However, this technique obtained poor
results in terms of sensitivity in the detection of
endoleaks [4]. In recent years, the introduction
of ultrasound contrast agents and contrast-spe-
cific imaging has, however, rekindled interest in
this modality and its potential for replacing
CTA in routine surveillance. 

CEUS Endoleak Detection 
On CEUS images, the endoleak appears as a
high attenuation area beyond the graft, but
within the aneurysm sac, absent on the base-
line unenhanced phase images, due to the
presence of contrast enhancement. The evalua-
tion is based on visual assessment, without
attenuation measurements, with particular
attention to the endoleak’s wash-in (defined as
the time between beginning of contrast mate-
rial injection and contrast visualisation within
the aneurysm sac), endoleak wash-out (defined
as the time between beginning of contrast
material injection and disappearance of all con-
trast from the sac), the origin of the endoleaks,
as well as the identification of inflow and out-
flow collateral vessels. The enhancement mor-
phology of endoleaks should either be by “cavi-
ty filling” (defined as contrast concentration
into a pseudocavity within the sac) or a simple
diffuse spreading of contrast agent into the
thrombus. 

Recent literature [5-10] demonstrates that the
use of microbubble contrast agents significant-
ly improves the capability of US to detect
endoleaks, overcoming its limitations, princi-
pally due to echo reflection by the metallic por-
tion of stent-graft, presence of calcifications,
and slow endoleak flow, which does not allow
distinction of colour signals coming from vessel
walls and surrounding tissue from those
derived from corpuscular haematic compo-
nents. In detail, in our recent experience per-
formed on 84 consecutive patients treated with

EVAR, CEUS significantly improved the visuali-
sation of all parts of the endoprosthesis as well
as the diagnostic performance in endoleak
detection, with an obtained sensitivity and
negative predictive value similar to MSCT
angiography (97.5% and 97.3%, respectively)
[8].

Due to the longer duration of enhancement,
lack of metallic artifacts and angiodynamic
evaluation of the leak during the dynamic
phase, CEUS seems more specific than CTA in
the detection of small low-flow endoleaks (Fig.
1). On the other hand, CEUS could also allow an
easier identification of small endoleaks with
simple diffuse spreading of contrast agent into
the thrombus, in which the lack of concentra-
tion in a defined and confined region of the sac
could reduce CTA detection capability.

CEUS Endoleak Classification 
To understand which endoleak needs to be
promptly treated, it is mandatory to correctly
classify it. Recent preliminary data [9] suggest
that CEUS is more specific than CTA in
endoleak classification thanks to longer dura-
tion of enhancement, lack of metallic artifacts
and angiodynamic evaluation of the leak dur-
ing the dynamic phase, as also demonstrated
in our experience.

Type I endoleak: Usually appears as a huge
high-flow leak, synchronous with respect to
graft enhancement, spreading from the proxi-
mal or distal end of the prosthesis into the
thrombus with a cranial or caudal direction,
respectively.

Type II endoleak: Most pronounced at the
periphery of the aneurysmal sac, with little or
no delayed contact with prosthesis, commonly
located in a posterior or lateral position and
usually associated with opacification of collat-
eral arteries. Furthermore, CEUS allows an
angiodynamic visualisation of the agent flow
into the aneurysm sac, recognising its direction
and  more easily differentiating type II (directed
from the periphery to the graft) from type III
(directed from the graft to the periphery)
endoleaks (Fig. 2). With respect to the time of
appearance, it is classified as a hyperdynamic
or hypodinamic endoleak if wash-in is below or
above 100 seconds, respectively [6]. 

As a matter of fact, a type II endoleak is never
synchronous with respect to graft enhance-
ment. This characteristic allows an easier differ-
entiation between type I and type II endoleaks.
CEUS could also represent a valid tool in deci-
sion making and treatment planning of type II
endoleaks, showing different haemodynamic
features which might influence rate of
aneurysm enlargement, addressing the need
for treatment. Bargellini et al. [6] found that a
volume increase might be associated with
hypodynamic type II leaks, characterised by a
slow wash-in and wash-out not being able to
create a way out of the sac, thus causing
aneurysm pressurisation and progressive
enlargement and, consequently, needing treat-
ment. 

Roberto Iezzi
Department of Bioimaging and Radiological
Sciences, Institute of Radiology
A. Gemelli Hospital 
Rome, Italy

Type III endoleak: Strictly adjacent to prosthe-
sis, showing delayed contact with margins of
the aneurysmal sac, without opacification of
collateral arteries. This endoleak is more fre-
quently synchronous with respect to graft
enhancement; as previously described, the
opposite direction of the contrast flow allows a
differentiation from type II endoleaks (Fig. 2).

Type IV endoleak: Similar to a diffuse type III
endoleak, involving all the stent-graft; the diag-
nosis of a type IV endoleak should be one of
exclusion.

CEUS Limitations 
CEUS also has some limitations: patient habitus
(obesity) and bowel gas can interfere with
imaging and the patient must cooperate.
Moreover, sonographic examination results are
operator-dependent and obtaining quality
images requires training and specific skills.
Furthermore, in the post-EVAR follow-up, CEUS
cannot replace CT-angiography in providing
information related to graft anchoring and
integrity, aneurysm morphologic changes or
visceral vessels patency (renal arteries). 

Conclusions 
In conclusion, CEUS is a fast, non-invasive, reli-
able and valid alternative to MSCT angiography
for endoleak detection in endovascular aortic
stent graft patients. However, based on its limi-
tations, in the post-EVAR follow-up, CEUS
should replace CTA at 6-month follow-up and
annually thereafter. On the basis of this opin-
ion, our suggested post-EVAR follow-up is
based on CTA at 1 and 12 months after EVAR,
with CEUS performed at 6 months and annual-
ly thereafter, if no complications are detected.  
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Fig.1: 85-year-old woman treated with EVAR with
increase in size of the aneurysm sac in comparison
with previous CT exam. No endoleak was detected
on both arterial (a) and 60-seconds delayed (b)
phase, with a consequent diagnosis of endoten-
sion. However, a small-sized endoleak was detect-
ed on contrast-enhanced ultrasonography (c)
(arrows). This low-flow endoleak was confirmed
by a delayed phase image performed 300 seconds
after contrast medium injection (c) (arrows), justi-
fying the increased aneurysmal sac and excluding
the previously diagnosis of endotension. 

Fig.2: 71-year-old man treated with EVAR (1-month
follow-up). 3D (a, c) and axial (b) CT images
demonstrated a large endoleak located in a pos-
tero-lateral position, associated with opacification
of a lumbar artery (c), classified as a type-II
endoleak. However, the leak is also strictly adjacent
to the prosthesis, with a consequent possible diag-
nosis of a concomitant type III endoleak. A clear
classification of the endoleak was not performed
on the basis of CT images. Dynamic CEUS images
(d) evaluation demonstrated the back-filling of the
excluded aneurysmal sac via lumbar artery,
excluding a concomitant type III endoleak, as con-
firmed by DSA (e-g, arrows in f and asterisk in g).
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Advertorial Momentum increasing behind Aorfix™ as the 
aortic stent graft of choice for challenging anatomy

Aorfix™ is being recognised as enabling
patients who would have not been considered
suitable for endovascular treatment to be treat-
ed in this way, as acknowledged by Dr John
Hardman et al in a recent device evaluation for
Future Medicine:

“The introduction of this device into the market is
already increasing the number of patients consid-
ered suitable for endovascular treatment who
would otherwise have been excluded from this
type of therapy previously.”

Hardman, Balasubramaniam, Weale & Horrocks
(2010). Endovascular treatment of morphologi-
cally challenging abdominal aortic aneurysms.
Future Medicine ISSN 1755-5302.

The Aorfix™ stent graft from Lombard Medical
recently achieved its 1300th EVAR case. A grow-
ing volume of clinical evidence supports the
view that Aorfix™ is the device of choice for
patients with challenging anatomy. Indeed, in
June 2009, Aorfix™ gained the unique label
approval to treat AAAs with angled aortic
necks of up to 90°, the highest of any stent
graft following the European Multi-Centre
Arbiter II study. All patients treated had high
neck angles greater than 70°. Additionally, iliac
tortuosity was regarded as severe in 34% of
patients, another area where Aorfix™ offers
unique solutions.

Simon Hubbert VP Sales and Marketing
International for Lombard Medical commented:
“Clinicians from around the world are identifying
the clear benefit that Aorfix™ brings in the treat-
ment of AAA in patients with tortuous anatomy.
Lombard Medical are committed to expanding
our distribution network and clinical training pro-
gram to ensure that Aorfix™ is available to as
many clinicians as possible.”

The 1000th EVAR case with the Aorfix™ AAA
stent graft was performed by Dr Dimitrios
Tsetis, MD, University Hospital of Heraklion,
Crete in Q4 2009, he commented:
“Aorfix™ is a user-friendly device with a short
learning curve. The device overcomes angulated
necks and excessive tortuosity of the external iliac
or common femoral artery. We have seen no type
1 endoleaks, no cases with graft kinking, or device
migration.” 

In a recent retrospective review of all EVAR per-
formed over a 12-year period at the Royal
United Hospital, Bath, Dr John Hardman evalu-
ated the impact of the introduction of the
Aorfix™ graft for patients with tortuous iliac
anatomy. The conclusion of the study was clear:

“The rate of early iliac limb occlusion following
EVAR in patients with angulated iliac anatomy
can be substantially reduced by using the flexible
Aorfix™ stent graft system.”

Weale, Balasubramaniam, Hardman, Horrocks
(2010). Use of the Aorfix™ stent graft in patients
with tortuous iliac anatomy. The Journal Of
Cardovascular Surgery 2010;51:461-6.

The impressive performance of Aorfix™ in high-
ly angulated anatomy can be largely attributed
to its unique, patented helical design. The elec-
tro-polished nitiniol wire construction gives
excellent durability and makes for a flexible
and conformable device that follows the body’s
movement. 

In February 2010, Lombard built on its clinical
success by raising a total of £13 million to allow
for completion of the US trial in order to gain
FDA approval for Aorfix™, invest in its sales and
marketing infrastructure, plus investment in
development programs. Having developed an
innovative product and gained a unique indica-
tion, Lombard expects strong progress and
more good news in the months and years to
come.

High-Angled Neck
Source: Mr A. D. McLain,
Consultant Vascular Surgery,
Royal Gwent Hospital, UK.

Tortuous Iliacs
Source: Mr D. Morrow,
Consultant Vascular Surgery,
Norfolk & Norwich Hospital, UK.

CIRSE 2010

Lombard Medical has an extensive presence
at CIRSE 2010. The company’s exhibition
stand (Booth 10) features samples of
Aorfix™ for delegates to evaluate as well a
model of an Aorfix™ aneurysm case. Highly
experienced personnel will be on hand to
answer questions.

In addition, Lombard will be hosting a satel-
lite symposium entitled ‘Stretching AAA
EVAR: Challenging Anatomy and How to
Cope with it?’ A panel of highly respected
speakers are set to give a stimulating pres-
entation – this is a must-attend event for all
involved in EVAR.

Satellite Symposium details:

Title: Stretching AAA EVAR: Challenging
Anatomy and How to Cope with it?

Speakers:
Dr Peter Phillips, Lombard Medical
Dr John Hardman, Royal United Hospital Bath
Dr Jörg Tessarek, St. Bonifatius Hospital Lingen
Dr Eric Verhoeven, Klinikum Nürnberg

Moderator:
Mr Jan Macierewicz, Doncaster Royal Infirmary 

Room: Sala 2G
Date/time: Tuesday 05th October 2010,
11.30-12.30

For more information on Aorfix™ or Lombard
Medical please visit the company’s stand, booth
10 at CIRSE. Alternatively to evaluate Aorfix™
please e-mail:
productenquiries@lombardmedical.com

Information in relation to this advertorial is held
on file by Lombard Medical. 

The Aorfix™ endovascular stent graft is the only
device labelled* for the highest angulations.
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Transcatheter embolisation is effective in the
treatment of non-variceal upper gastrointesti-
nal haemorrhage (NVUGIH). Despite the publi-
cation of many papers on the topic, transarteri-
al embolisation (TAE) has until recently failed to
be included in published management algo-
rithms [1, 2]. The British Society of
Gastroenterology Endoscopy Committee
guidelines published in 2002 did not include IR
in the treatment of NVUGIH [3]. The Scottish
Intercollegiate Guidelines Network (2008) rec-
ommended arterial embolisation for NVUGIH
uncontrolled by endoscopic techniques [4]. It
was noted that the supporting evidence was
no stronger than case series (level 3), but the
guidelines stated that the level of evidence did
not reflect the importance of the recommenda-
tions. Recent guidelines in North America
recognise the importance of embolisation for
non-variceal upper GI bleeding refractory to
endoscopic treatment but also note the pauci-
ty of the evidence base [5].

Endoscopy vs. Embolisation
A review of the literature does not identify any
publications comparing endoscopic and
transarterial interventions. This is not unex-
pected, due to the clinical utility of the tech-
niques. Endoscopy can identify the site of
bleeding, its pathological cause, quantify the
risk of continued bleeding or re-bleeding and
treat the culprit lesion. Gastrointestinal bleed-
ing is often an intermittent phenomenon.
Definitive angiographic demonstration of the
site of haemorrhage requires the patient to be
actively bleeding, but pseudo-aneurysms, ves-
sel spasm and cut-off, early venous filling and
focal hypervascularity are useful indirect signs.
Increasingly, computed tomography (CT) is
used to identify the site of bleeding after a
non-diagnostic endoscopy. Reported accuracy
has been as high as 89% [6]. 

The superiority of endoscopic over medical
therapy in controlling bleeding from peptic
ulcer with adherent clot was confirmed in a
meta-analysis of six randomised controlled tri-
als [7]. Re-bleeding occurred in 5 of 61 (8.2%)
patients in the endoscopic therapy group, com-
pared with 21 of 85 (24.7%) in the medical
therapy group (P = 0.01). Patients in the endo-
scopic therapy group were less likely to under-
go surgery. The reported range of re-bleeding
rates after endoscopic treatment is 5%–20%
[8]. It most commonly occurs within 72 hours.
A meta-analysis of systematic second-look
endoscopy with retreatment found that
although the risk of recurrent bleeding was sig-
nificantly reduced [9], it neither reduced the
need for surgical intervention or mortality.
When re-bleeding occurred, repeat endoscopic
treatment resulted in equivalent 30-day mor-
tality and transfusion requirements with a
lower rate of complications compared to sur-
gery [9, 10]. 

Current evidence supports two attempts at
endoscopic control of active bleeding.
Identification of the source of recurrent bleed-
ing at second look endoscopy should lead to
the placement of endoscopic clips at the ulcer
rim. Should the endoscopic treatment subse-
quently fail to control the haemorrhage, the
metal clips allow the interventional radiologist
to embolise the culprit vessel, even when there
are no angiographic stigmata of bleeding [11].

Embolisation vs. Surgery 
There are no prospective randomised studies
that compare the outcomes of surgical and IR
treatment in peptic ulcer haemorrhage. There
are five studies that retrospectively compare
embolisation and surgery in patients with
NVUGIH refractory to endoscopic management
[12-16]. All five used an intention-to-treat
analysis. The methodology used does not allow
them to compare the two salvage methods,
but they do shed some light on patient selec-
tion, adverse clinical features and give some
estimation of mortality rates, albeit in patient
populations where decision bias exists. 

In 1990, Lang and colleagues [12] were the first
to correlate patient outcome with treatment
modality and clinical status at the time of treat-
ment. Their cohort of 36 patients referred for
angiography resulted in 24 patients undergo-
ing an embolisation procedure. The remaining
12 had alternative treatments. There was no
significant difference in the mortality rates in
those treated by embolisation and those treat-
ed by alternative therapies. Surgery was under-
represented in this study relative to embolisa-
tion.

In 2004, Ripoll et al. [13] were the first to
analyse decision making in salvage of NVUGIH,
albeit using a univariate analysis which may
identify correlated variables as independent
risk factors. They reviewed 15 years experience
of uncontrollable or recurrent peptic ulcer
bleeding. Seventy patients were studied with
31 undergoing TAE and 39 surgery. It was stat-
ed that embolotherapy was generally consid-
ered when the patient was at high surgical risk.
This is corroborated by the significantly greater
age, incidence of heart disease and previous
anticoagulation treatment in the embolisation
group. No significant difference was seen
between TAE and surgery in terms of the inci-
dence of recurrent bleeding (29% vs. 23.1%; 
p= 0.751), need for additional surgery (16.1 vs.
30.8; p=0.108), or mortality (25.8% vs. 20.5%;
p=0. 0.79). 

In 2008, Eriksson and colleagues published a
retrospective non-case-controlled study
reviewing the outcome of TAE (n=51) and sur-
gery (n=40) as salvage therapy of NVUGIH after
failed endoscopic treatment [14]. Peptic lesions
accounted for all the aetiologies in the emboli-
sation group and all except for 4 Dieulafoy
lesions in the surgical group. There was a clear
trend towards a lower 30-day mortality rate in
patients treated with embolisation (1/40; 3%)
compared to patients treated with surgery
(7/51; 14%), although this did achieve statistical
significance (P<0.07). This was despite patients
treated by embolisation being older (mean age
76 years vs. 71 years for surgery) and having
more co-morbidities. 

Kaplan-Meier estimates showed that the initial
excess mortality in the surgical group was not
maintained at one year. It might be postulated
that this is because the embolisation group
included higher risk patients with consequent
lower longer-term survival. It was concluded
that following a failed therapeutic endoscopy
for upper gastrointestinal bleeding, embolisa-
tion should be the treatment of choice. An
additional finding was that most re-bleeding
after secondary interventions (surgery and IR)
was effectively treated with embolisation.
Embolisation was recommended as the treat-
ment of choice for failed secondary interven-
tions.

A. Nicholson (pictured), S.J. McPherson (pictured),
S. Mirsadraee, P. Tirukonda
Leeds Teaching Hospitals
Leeds, UK 

Also in 2008, Defreyne [15] examined the clini-
cal and endoscopic parameters used to assign
salvage therapy in 96 patients with endoscopi-
cally confirmed NVUGIH in the previous 24
hours; 46 patients were treated by embolisa-
tion and 51 treated by surgery. Univariate and
multivariate analysis was employed. This study
differs from the others comparing surgery and
embolisation in employing endoscopy-based
decision making. The Forrest ulcer classification
(re-bleeding risk assessment) was documented.
The hypothesis that haemodynamic instability
influenced the therapy decision was tested.
Objective criteria (serum haemoglobin, haema-
tocrit, use of packed red blood cells and shock
therapy) were no different in the two groups.
Testing of subjective assessment (the clinical
opinion on the haemodynamic status) failed
due to limited documentation. Univariate
analysis of demographics, risk factors and
bleeding characteristics found that only coagu-
lation disorder was significantly different
(20.4% in the surgery group and 41.4% in the
angiography group; p=0.044). 

The endoscopist was more likely to choose sur-
gery when a peptic ulcer (84%) was identified,
with the majority of these (82%) duodenal
ulcers. Peptic ulcers were the cause of bleeding
in <50% of angiography cases with duodenal
ulcers just the majority (p <0.001 for duodenal
ulcer). Irrespective of their clinical status,
patients with peptic ulcer were 5.2 times more
likely to be referred for surgery (p=0.021). In
this study, decision making was based on
endoscopy and therefore differed from the
multidisciplinary decision making in the other
studies where increased surgical risk steered
patients to embolisation. DeFreyne’s patients
with inconclusive endoscopy were more likely
to undergo angiography; 56% arteriography
and 15% surgery. Only 37% of the angiography
group had a diagnosis. 

The authors acknowledged that surgery with-
out a diagnosis carries 6 times greater mortali-
ty, but ignored the corollary that the same
patients likely have excess mortality when sub-
jected to angiography without endoscopic
diagnosis. All patients (N=6 in each group) in
whom bleeding persisted despite intervention
died. In-hospital mortality was not statistically
different in the groups (laporotomy 27.5%,
angiography 39.1%; p=0.28) with no difference
in the odds of dying. Clinical success was 87%
for both groups. A primary failure (re-bleeding)
rate of 43.5% was observed for the angiogra-
phy group, but this must be weighed against
the embolisation rate of 74%. An excess of
treatment failures in this study relative to oth-
ers might be anticipated from the use of arteri-
ography as the modality of choice in undiag-
nosed NVUGIH, from the endoscopist’s preju-
dice in directing duodenal ulcers away from
arteriography and in the failure to consistently
employ blind embolisation or, when an endo-
scopic diagnosis was available, to use emboli-
sation targeted by endoscopic clips.

A third paper published in 2008 by Larssen et
al. [16] focussed on the management of 278
patients with duodenal ulcers over a 5.5 year
period. Patients with uncontrolled or recurrent
bleeding were referred for salvage therapy. The
decision-making process was clearly not docu-
mented. The initial intention was to restrict TAE
to the high surgical risk group, but it quickly
became the second-line therapy of choice,
resulting in the majority of patients with
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uncontrolled or recurrent bleeding being
referred for TAE (TAE 36, surgery 10). The TAE
patients were significantly older. Second-look
endoscopy was not routinely employed; 11 of
278 patients were controlled with second-look
endoscopy, but 2 died before haemostasis
could be achieved. Empirical embolisation of
the gastroduodenal artery was used when
there was no angiographic abnormality. The
mortality in the two groups was nearly identi-
cal (surgery 20%, embolisation 19%). Technical
success was 84% for endoscopy, 92% for
embolisation (3 failures due to access vessels)
and 100% for surgery. Clinical success was 51%,
72% and 80% respectively. The authors esti-
mated that two thirds of their patients were
saved from undergoing acute surgery, mainly
Billroth II resections, by successful embolisa-
tion.

Conclusion
Embolisation is as effective as surgery in PUGIT
haemorrhage refractory to endoscopic therapy
and should be the treatment of choice for
almost all patients with TPH. The reported
equivalent outcomes, despite the use of
embolisation in a sicker group of patients, sug-
gest it may be superior to surgery, but this
requires stronger level 1 evidence. Although
there are ethical concerns, it is possible to
design prospective randomised trials for clini-
cal situations where patient’s lives are immedi-
ately threatened by active bleeding. In the
interim, the available evidence justifies the
inclusion of embolisation in guidelines and
algorithms for the management of NVUGH. 
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EVAR vs. open repair: 
what works best for fit and unfit patients?

Introduction
The treatment options for asymptomatic AAAs
are continuing surveillance or surgical repair
according to size. Two modes of repair are cur-
rently available for an AAA; open aneurysm
repair (OR) and endovascular aneurysm repair
(EVAR). The conventional thinking is that open
repair is appropriate for young, healthy
patients and EVAR for older, sicker patients if
they are anatomically suitable. The hypothesis
is that the impact of risk factors upon perioper-
ative mortality might differ between patients
undergoing open repair and endovascular
repair.

Endovascular repair versus open repair in
patients with AAA
Evolution in the endovascular area has influ-
enced the management of AAA. The efficacy of
endovascular repair compared with open surgi-
cal repair has been tested in two randomised
trials, the EVAR I and the DREAM trial which
were published in 2005 [1, 2]. These trials had
relatively similar results and showed an initial
survival advantage with the endovascular tech-
nique. The 8- and 6-year follow-up results of
the EVAR I and DREAM trials were recently pub-
lished. Both trials demonstrated similar survival
rates between patients treated with OR and
EVAR, but patients with EVAR in long-term fol-
low-up were associated with increased rates of
graft-related complications and reinterventions
[3, 4]. 

Stratification scales developed for vascular
surgical procedures
In the era of decision making, the patient’s fit-
ness is an important variable predicting the
outcome of AAA surgical reconstruction. The
necessity of accurately defining and differenti-
ating the “high risk” patient from the “low risk”
leads to stratification scales. Various scoring
systems, such as the Leiden Score and the
Glasgow Aneurysm Score, have been consid-
ered and applied to determine the fitness sta-
tus. Described in 1994, the Glasgow Aneurysm
Score was a cardiac risk score intended solely
for vascular surgical procedures, while one year
later the Leiden Risk Model was developed to
assess perioperative mortality in patients with
AAA [5, 6]. Two more risk indices giving empha-
sis to cardiac risk assessment have been devel-
oped for vascular surgical procedures, the
Customized Probability Index and the L’Italien
Index [7, 8] (Table 1).

Does EVAR or open repair work best for fit
and unfit patients?
Analysis of data from the EVAR 1 trial based on
the Customized Probability Index showed that
the fittest group of patients experienced the
greatest benefit of EVAR over open repair in
terms of 30-day operative mortality [9]. The
Glasgow Aneurysm Score was used to predict
30-day and 2-year mortality in the patients
from the DREAM trial. The authors concluded
that the Glasgow Aneurysm Score was most
valuable for identifying low-risk patients and
not very useful for the identification of high-
risk patients [10]. 

Additional data from recent literature have
given space to relatively contradictory conclu-
sions. In a recent report, Egorova et al. applied
a new scoring system in 44,630 patients,
assessing baseline risk factors such as renal fail-
ure with dialysis, renal failure without dialysis,
clinically significant lower extremity ischaemia,
patient age, heart failure, chronic liver disease,
female gender, neurological disorders, chronic
pulmonary disease, surgeon’s experience in
EVAR and hospital annual volume in EVAR [11].
The authors identified a group of high-risk
patients that should not be treated with EVAR
because of prohibitively high mortality [11]. 

Similar results are described in a different data-
base study of 862 patients. The Glasgow
Aneurysm Score, the Modified Leiden Score
and the Modified Comorbidity Severity Score
were correlated for perioperative mortality in
both open repair and endovascular reconstruc-
tion [12]. This study revealed that patients at
low medical risk for open repair did not derive
statistically significant mortality benefit with
EVAR, while patients at high medical risk for
open repair derived significant benefit from
EVAR [12]. On the contrary, Giles et al. evaluat-
ed the risk prediction score for perioperative
mortality based on 22,830 patients and using a
multiple logistic regression model and con-
cluded that mortality after AAA repair is pre-
dicted by comorbidities, gender and age, and
these predictors have similar effects for both
methods of AAA repair [13].
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EVAR vs. no-intervention for unfit patients
Only one study, the EVAR 2 trial, randomised
patients unfit for OR between EVAR and con-
servative non-operative management. This trial
demonstrated a high operative mortality rate
associated with EVAR in the highest risk
patients [14]. The EVAR 2 trial concluded that
EVAR does not even improve survival over no-
intervention for patients unfit for open repair.
The message emphasised by the investigators
was that "if the patient is high risk, the impor-
tance should be to get the patient fit enough
first rather than perform early EVAR". The 8-year
follow-up results of the EVAR 2 trial were
recently published. The investigators found
that EVAR was associated with a significantly
lower rate of aneurysm-related mortality than
no repair [15]. However, EVAR was not associat-
ed with a reduction in the rate of death from
any cause. 
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Ruptured aneurysms and patient’s fitness
Concerning the management of ruptured
aneurysms, no sufficient available data exist
describing the influence of fitness on perioper-
ative mortality after EVAR and open repair.
Population review studies provide evidence
that mortality from EVAR appears to be lower
than that of open surgery [16-18]. However,
this conclusion should be balanced through
the understanding that in these studies there
were publication bias and significant patient
selectivity according to haemodynamic insta-
bility, suitability for EVAR and surgeon’s prefer-
ence. In addition, a randomised study – the
Nottingham trial – failed to demonstrate any
benefit of EVAR over OR [19]. Three randomised
studies are currently running and in the near
future will attempt to elucidate whether EVAR
has the potential to improve outcome after
ruptured abdominal aortic aneurysm and to
clarify the impact of risk factors upon perioper-
ative mortality [20-22]. 

Conclusion
According to the available data, there is emerg-
ing evidence that patients at high medical risk
for open repair may benefit from EVAR, while in
low risk patients with suitable anatomy for
EVAR, both techniques have similar effects. The
decision-making depends on the balance of
risks and benefits and medical advice for the
treatment of an abdominal aortic aneurysm
should be individualised. The treating physician
must take into account the patient’s life
expectancy, the patient’s fitness, the anatomic
suitability that make endovascular repair possi-
ble and finally the patient’s preference.
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Table 1: Risk indices based on clinical cardiac risk factors 
were developed to stratify vascular surgical patients.
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Update on fenestrated and branched stent-grafts

Introduction
Endovascular aortic aneurysm repair (EVAR) has
been established as an alternative to open surgi-
cal repair. One of the main limitations of EVAR,
however, is the need for a sufficient sealing zone
below or above vital aortic branches. The pro-
posed solution to this problem came with the
customisation of fenestrated stent-grafts to
incorporate vital aortic branches. First, short-
necked infrarenal abdominal aortic aneurysms
were addressed, later juxtarenal aneurysms and
even selected suprarenal and thoracoabdominal
aneurysms. The further development of stent-
grafts with incorporated branches opened the
way to the treatment of more complex thora-
coabdominal aneurysms (TAAA). 

This article discusses endovascular repair of
complex aortic aneurysms. In open surgery, a
complex aortic aneurysm involves the visceral
branches of the aorta and requires, at the very
least, clamping above the renal arteries to allow
a secure proximal anastomosis. This surgical def-
inition therefore includes juxtarenal, suprarenal
and thoracoabdominal aneurysms. Short-
necked infrarenal aneurysms (i.e., neck length
between 4-10 mm) are generally not regarded
as suitable for standard EVAR, but they do not fit
the surgical definition of complex aortic
aneurysms, as most surgeons would still consid-
er infrarenal aortic clamping.

Publications on fenestrated EVAR invariably
include both juxtarenal and short-necked
infrarenal aneurysms, because the endovascular
technique is the same for both types of
aneurysms. Similarly, the surgical classification
for thoracoabdominal aneurysms is not tailored
to endovascular techniques with fenestrated
and branched grafts. The main determinant of
the complexity of endovascular treatment is the
number of visceral branches incorporated in the
repair. Unlike open surgery, the length of aorta
to be treated does not add much to the techni-
cal difficulty of the procedure, although it does
have a bearing on the risk of spinal cord
ischaemia.

This review will discuss endovascular repair of
complex abdominal aortic aneurysms (short-
necked infrarenal, juxtarenal and suprarenal)
with fenestrated grafts, and endovascular repair
of thoracoabdominal aneurysms with fenestrat-
ed and branched stent-grafts. Complex abdomi-
nal aneurysms and thoracoabdominal
aneurysms differ not only in the extent of the
aneurysm requiring treatment, but also in the
complexity of the endovascular repair and the
risks to the patient from intervention. In addi-
tion, the fenestrated technique for complex
abdominal aneurysms is mature, has been dis-
seminated widely and there are several large
series reporting mid-term results. By contrast,
thoracoabdominal branched techniques are still
evolving, performed only in a small number of
specialist centres and with few literature reports
of usually small series offering only short-term
results. 

Endovascular repair of complex abdominal
aneurysms with fenestrated grafts - 
current status
In the early years of this century, several small
case series were published, demonstrating the
feasibility of the technique [1-4]. A report from
the Cleveland Clinic, undoubtedly the most
experienced centre, discussed the risks of renal

impairment associated with the technique and
provided important guidance on patient selec-
tion and follow-up [5]. In recent years, larger
series have been published, reporting convinc-
ing and consistent early and medium-term out-
comes with peri-operative mortality rates
around 1%, and mid-term target vessel patency
rates around 95% [6-8]. Several authors have
also demonstrated the fenestrated technique to
be a promising alternative to open surgery in
patients with aneurysmal disease after previous
open or endovascular surgery [9-13]. 

A recently published review comparing fenes-
trated EVAR and open surgery for juxtarenal
AAA confirmed the lower peri-operative mortali-
ty with endovascular approach, but acknowl-
edged the lack of longer term data [14]. In the
United States, a small multicentre trial was con-
ducted in order to obtain graft approval from
the US Food and Drug Administration, the out-
comes of which confirmed the results of previ-
ous reports [15]. The largest European experi-
ences, from the Netherlands and France, have
confirmed that fenestrated EVAR is associated
with low peri-operative mortality, excellent tar-
get vessel patency, low re-intervention rate and
excellent protection from aneurysm rupture at
longer term [16, 17]. 

Technique
Fenestrated stent-grafting requires access via
two femoral arteries. The procedure can be per-
formed under general or regional anaesthesia
using cut-down femoral artery exposure or a
percutaneous approach. The stent-graft nowa-
days is a composite prosthesis based on the
Zenith system (William A. Cook Australia Pty.
Ltd., Brisbane, Australia), which has a self-
expanding modular design with an uncovered
Gianturco Z-stent (William Cook Europe,
Bjaeverskov, Denmark) for proximal fixation in
the standard configuration. The proximal part of
the graft is fitted with single or double diameter
reducing ties to allow only partial deployment
prior to catheterisation of the branches and final
orientation of the stent-graft. 

Customisation of the stent-grafts is based on
each individual anatomical configuration. Three
types of fenestrations are possible: scallops,
large and small fenestrations. Each fenestration
is marked by three (scallop) or four (small or
large fenestration) radiopaque markers to
enable accurate alignment. Each tube graft is fit-
ted with anterior and posterior markers to facili-
tate orientation during insertion and deploy-
ment. Complete deployment of the stent-graft
has to be carried out after catheterisation of the
branches and secure positioning of a guiding
sheath inside them. Stenting of small fenestra-
tions has been applied in most cases. The pur-
pose of stenting the fenestrations is to match
and secure the fenestration with the ostium of
each branch, and (when a covered stent is used)
reduce the possibility of primary endoleak.
Moore et al. have published a comprehensive
step-by-step technical approach [18].

Future perspective
At this moment, two important developments
are addressing open issues with fenestrated
grafting. The first one is the development of a
preloaded fenestrated device that will incorpo-
rate catheterisation wires and guiding sheaths
inside the main introduction device (Fig. 1).
Advantages should include easier and quicker
catheterisation of target vessels, but also the
requirement for only one iliac access vessel. The
first prototypes of this device have already been
used and development is ongoing (compart-
mentalisation of the introduction system to
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avoid entangling of components, and a newer,
easier-to-use and safer top-cap retrieval).

The second innovation, still in pre-clinical devel-
opment, is an off-the-shelf fenestrated stent-
graft for more acute indications. Indeed, time for
planning and manufacturing of the current cus-
tomised graft easily requires 4-6 weeks. This
“standard” off-the-shelf device would include
three fenestrations and a scallop and allow for
flexibility in the position of the fenestrations in
order to address more than 50% of complex
abdominal aortic aneurysms.

Endovascular repair of thoracoabdominal
aneurysms with fenestrated and branched
grafts - current status
A technique using a graft with four downward-
pointing side branches was first described by
Chuter in 2001 [19]. This concept, as well as a
range of fenestrated, and fenestrated/branched
combinations was further developed by Cook
and a group of interested physicians. The
Cleveland Clinic group published the largest
experience to date with a series of 73 patients
[20]. Technical success was achieved in 93% of
patients (68/73) and the 30-day mortality was
5.5% (4/73). Major peri-operative complications
occurred in 11 (14%) patients and included para-
plegia (2.7%, 2/73), new onset of dialysis (1.4%,
1/73), prolonged ventilator support (6.8%, 5/73),
myocardial infarction (5.5%, 4/73), and minor
haemorrhagic stroke (1.4%; 1/72). Mean length
of stay was 8.6 days. At follow-up, six deaths had
occurred and there were no instances of stent
migration or aneurysm growth. 

Recently, Haulon and colleagues published the
first literature review of TAAA branched stent-
grafting, which demonstrated encouraging out-
comes, especially as most patients were high-
risk for open surgery [21]. Results of published
case series of endovascular TAAA repair are sum-
marised in Table 1 [19, 20, 22-31]. Longer term
reports are awaited, but both graft and target
vessel stability appear to be good, and type I
endoleak is very uncommon. A comparison with
open repair, however, is unrealistic; firstly, most
of the patients treated by endovascular means
were deemed unsuitable for open repair, and
secondly, one must acknowledge that anatomi-
cal suitability for endovascular repair represents
a selection bias.

Techniques
Endovascular branched techniques for TAAA
usually require access via one or sometimes two
femoral arteries and one brachial access. The
individual anatomy of a visceral artery and the
aorta (including the diameter and quality of the
aorta in the proximity of the visceral artery and
the take-off angle of the visceral artery) dictates
the choice between a fenestration or a branch.
Grafts for complex TAAA may have only fenestra-
tions or only branches, or a combination of
both. There is usually at least one pre-loaded
catheter, usually placed in the branch for the
superior mesenteric artery. A 300cm wire can be
passed through this catheter, and snared from
the brachial artery to allow an 80cm long 10-12
Fr flexor sheath to pass into the body of the
main graft. Where a graft has only downward-
facing branches, each target vessel is cannulated
and the bridging stent-graft deployed before
moving to the next target vessel. For grafts
which also have fenestrations, catheterisation of
these fenestrations is mandatory before com-
plete deployment of the stent-graft (as in fenes-
trated technique described above). 

Future perspective
The technique of endovascular TAAA repair has
evolved at an all together slower pace com-

pared with the fenestrated technique for com-
plex abdominal aortic aneurysms, probably due
to the smaller proportion of thoracoabdominal
aneurysms. Two important improvements to the
graft with downward-pointing side branches
have been made. Tapering the main graft at the
level of the branches creates room for the
branches to open fully within the lumen of the
aneurysm and greatly facilitates the catheterisa-
tion process and the introduction of the bridg-
ing covered stents (Fig. 2). The second improve-
ment is the deliberate off-set positioning of
branches in terms of their orientation, which
again creates room for catheterisation and
avoids obstruction of lower target vessels by a
branch. This is often important for the celiac
trunk and superior mesenteric artery (Fig. 2).

Chuter et al. recently focused on device options
with regard to fenestrations and different types
of branches (type of orientation, internal/exter-
nal, caudally directed, axial, helical) as well as the
potential standardisation of branched grafts, in
an attempt to make them available off-the-shelf
[32-34]. A certain degree of misalignment and
distance between graft branch and target vessel
has been shown to have no detrimental effect
on the feasibility of multi-branched stent-graft
insertion. Interestingly, it may be possible to
treat almost 90% of TAAA cases with a standard
off-the-shelf multi-branched stent-graft, thereby
eliminating long manufacturing delays and
expanding the scope of endovascular repair to
the treatment of symptomatic or even ruptured
TAAA. 
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Authors Year No Technical 30d mort 1-yr survival
success

Chuter19,22 2001 1 100% - -

Anderson23 2005 4 75% 25% 75%

Greenberg24(*) 2006 9 89% 0% 78%

Simi25 2007 1 100% - -

Roselli20 (*) 2007 73 93% 5.5% 81%

Chuter 26 2008 22 100% 9.1% 77%

Gilling-Smith 27 2008 6 100% 0% 100%

Ferreira 28 2008 11 - 23.7% 76.3%

Bicknell29 2009 8 100% 0% -

Verhoeven30 2009 30 93% 6.7% 76%

Haulon31 2010 33 94% 9% 82%
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Fig.1: Introduction system of the preloaded fenestrated graft including the wires and guiding sheaths for
the catheterisation of the target vessels.

Fig.2: Branched graft with tapering of the body
graft diameter to allow for room for the branches
and deliberate off-set positioning of branches for
the celiac artery and the superior mesenteric artery.

Table 1

The Early Days of IR
The Seldinger Technique

Interventional radiology was born in 1963,
but it would not have been possible without
the early innovations of pioneer radiolo-
gists.

Largely credited as being the single most
important innovation to enable interventional
radiology, the Seldinger Technique has been
used for almost 60 years. The straight-forward-
ness of the technique belies the difficulties
faced by innovators to find a safe and practical
way to insert a catheter into a blood vessel. But
finally, in 1952, a young Swedish radiologist
named Sven-Ivar Seldinger came up with the
answer.

The quest to find the solution began in 1940. A
Cuban radiologist, Fariñas, managed to intro-
duce a catheter into the aorta by means of a
surgical incision in the femoral artery. While a
highly commended breakthrough, most doc-
tors, including Fariñas himself, had their reser-
vations. It was a start, but there were still too
many hazards associated with it - and besides,
accessing the aorta was not enough. A way to
allow access to more vessels was needed.

So the odyssey continued, with doctors such as
Lund and Jönsson in Sweden, Cournand,
Richards, Miller, Freeman and Pierce in the USA,
Euler in Germany and Ponsdomenech and
Beato-Nuñez in Cuba putting all their efforts
into finding the answer.

Problems were manifold. Surgical openings
increased the risk of infection and haemor-
rhage, so a hollow needle was devised through
which the catheters could be fed. But the
catheters were too flexible - once inside the
artery, it was impossible to advance or steer
them properly. So the idea of a guidewire was
born - but how to advance it without injuring
the delicate walls of the blood vessels? It was a
tricky one.

However, in 1952, our hero (at the time a
young resident at the soon-to-be-famous
Karolinska Institute in Sweden) stood in a lab,
unsuccessfully attempting to practice inserting
a catheter through a hollow needle, and then
introducing a guidewire to support it. To no
avail. It just would not work. But the darkest
hour comes right before the dawn, and in light-
ning-bolt eureka moment, he suddenly realised
how to crack the puzzle.

The materials (hollow needle, catheter and
guidewire) were the right instruments, but he,
and everyone before him, had been using
them in the wrong order. Instead of needle-
catheter-wire, the logical and workable order of
doing things was:
needle in, wire in
· needle out, catheter placed over wire
· insert catheter, remove wire

Portrait taken from the 
article by Greitz,T, Sven-Ivar Seldinger, American 
Journal of Neuroradiology 20:1180-1181, 6, 1999, 
© by American Society 
of Neuroradiology.

Seldinger had, in a split second’s inspiration,
devised a safe and easy way to gain catheter
access to virtually every vessel and organ in the
body. His first published paper appeared in
Acta Radiologica in 1953, bringing his new
method to the radiologists of the world. In
time, this discovery was to win him both fame
and acclaim in medical circles, but bizarrely, his
chief at the Department of Radiology at the
Karolinska Institute did not think that this dis-
covery was enough to form the basis for a doc-
toral thesis. So Seldinger began to research
another proj ect, investigating percutaneous
transhepatic cholangiography and defended
his thesis in 1966.

Despite his ingenious discovery, Seldinger
never looked for acclaim, never became a pro-
fessor, and worked quietly and diligently as
Chief of Radiology in the hospital of his home-
town of Mora, a small town in northern
Sweden, from 1967 until his retirement.

Seldinger’s breakthrough, effectively the ignit-
ing spark to a collaborative project that had
taken over a decade, allowed for diagnostic
angiography to come into its own, and 11 years
later, was to lead to yet another eureka
moment of medical discovery - the first percu-
taneous angioplasty.

With thanks to Professors Lars Lönn and Ulf
Nymen for their insights

The Seldinger Technique
a) The artery punctured. The needle pushed
upwards. b) The leader inserted. c) The needle
withdrawn and the artery compressed. d) The
catheter threaded on to the leader. e) The
catheter inserted into the artery.  f ) The leader
withdrawn.

Taken from the original manuscript by Seldinger,
Sven Ivar (1953) 'Catheter Replacement of the
Needle in Percutaneous Arteriography: A new
technique', Acta Radiologica [Old Series], 39:5,
368-376
(http://informahealthcare.com/loi/ard) 

Sven-Ivar Seldinger 1921-1998
“Founder of Seldinger Technique”
• Qualified as Docent of Radiology, 1967
• Presented with the Valentine Award by 

the New York Academy of Medicine, 1975
• Awarded honorary membership to both the 

Swedish Association of Medical Radiology
and the German Roentgen Association

Reproduced by kind permission of 
Interventional Quarter magazine.
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Tissue examinations 
from ablated liver tumours

Ablation of tumours has become an accepted
alternative treatment for selected non-surgical
patients with liver malignancies. Several publi-
cations reported promising outcomes and
overall survival comparable to surgery. Despite
the safety and efficiency of the modality, abla-
tion has several limitations. 

One of the most important limitations is that at
the end of ablation there is no method to con-
firm that the tumour has been completely
treated. The lack of tissue examinations and
evaluation of the ablation margin remain an
important limitation of the technique when
compared to resection. This limitation may
explain the relatively high rate of local tumour
progression (LTP) reported after percutaneous
radiofrequency ablation (RFA). 

Prior series have performed histologic exami-
nations in ablated tumours that were resected
in animals as well as in humans. Some of these
examinations demonstrated that thermal injury
(tumour necrosis) may not be evident in histo-
logical examinations until 24 or even 72 hours
after treatment. Other studies demonstrated
coagulation necrosis on a significant number of
ablated tumours evaluated immediately after
ablation. Immunohistochemistry with the use
of cytosolic (LDH ase) or mitochondrial (NADPH
ase) viability stains have been applied and
demonstrated lack of viability in ablated cells
that may maintain their morphology. 

Areas of tumour have been seen on other studies
when examining tissue extracted on multitined
RF electrodes after treatment of liver tumours. In
recent studies collected tissue from multitined
electrodes was evaluated by histopathology with
the use of routine Hematoxylin and Eosin (H & E)
stains that showed necrosis in up to 40% of spec-
imens immediate after ablation, whereas in 60%
of the specimens cellular characteristics or
tumour could be identified. The limitation of this
study was addressed with the application of pro-
liferation and apoptotic immunohistochemical
evaluation. 

Specifically, we used the proliferation marker Ki
67 in order to evaluate whether cells morpho-
logically identified as tumour maintain their
ability to proliferate. Ki 67 is a nuclear compo-
nent during late G1, S, G2 and M phases.
Polyclonal antibodies detecting Ki-67 will be
positive in the proliferation phase of cell cycle
consistent with cell viability. This marker was
used in combination with the apoptotic marker
caspase 3. Caspase 3 is involved in the late
stages of cell death. Polyclonal antibodies to
caspase 3 were utilised for immunohistochemi-
cal evaluation of necrosis. Using the combina-
tion of H&E morphologic stains, we examined all
fragments of tissue adherent on multitined elec-
trodes (RITA XL, Angiodynamics and LeVeen,
Boston Scientific) that were used for the abla-
tion of 68 tumours. In this cohort we showed
that the presence of proliferation marker Ki67 in
tumour cells was associated with high rates of
LTP. Specifically for tumours measuring under 5
cm in larger diameter, the presence of Ki-67 pos-
itive cells extracted on the electrode after RFA of
liver tumours was associated with a hazard ratio
of 6 (P < 0.001) and for tumours under 3 cm
with a hazard ratio of 10 (P<0.001) for LTP.  

Constantinos Sofocleous
Division of Interventional Radiology 
and Image-Guided Therapies
Memorial Sloan Kettering Cancer Center
New York, USA

Since that study, published in 2008, we have
continued follow-up of the patients treated. As
of our latest follow-up in 2010, median pro-
gression free survival was 50 vs. 5 months for
completed coagulated and Ki67 negative speci-
mens when compared to those that had Ki 67
positive tumour cells (p<0.001). The overall sur-
vival for the patients with coagulated/Ki67 neg-
ative specimens was 41 compared with 21
months for those patients with Ki67 positive
tumours cells (p =0.032). 

The current methodology is limited and only
offers evaluation of tissue extracted on the
electrode. The areas of the tumour between
the tines are not interrogated and this can
explain the occurrence of LTP even in speci-
mens that were found to be completely coagu-
lated by histopathology. Furthermore, the
applied methodology does not allow the
immediate assessment of the ablated area dur-
ing or immediately after treatment as it is done
with the frozen section methodology during
surgery. Despite these limitations, these early
results are important because they show how
the use of tissue extracted on multitined elec-
trodes can be examined by histopathology and
be used as prognostic biomarker of outcomes.
Specifically, such examinations can identify
patients at risk for LTP and even shorter sur-
vival after treatment. 

In an ongoing effort to improve the methodol-
ogy of ablated tumour examinations we are
currently enrolling in an NIH supported trial of
patients with colon cancer liver metastases
undergoing ablation. At the end of ablation, we
collect all tissue fragments extracted on the
electrode. Additionally, we perform biopsies of
the epicentre and margin of the ablation defect
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as depicted by contrast enhanced CT. The col-
lected tissue is then processed and evaluated
with different immunohistochemical and fluo-
rescent essays in order to better define the
optimal examination for immediate assessment
of ablated tumours. Such an examination
should provide key information about the sta-
tus of the tumour cells at the end of ablation.
This information will identify patients at risk
who will benefit from additional treatment
prior to the radiographic evidence of recurrent
disease. As targeted therapies evolve, the iden-
tification of specific tumour biomarkers that
may hold prognostic value has been recog-
nised. The application of such biomarkers in
the evaluation of ablated tumours is of great
importance for the improvement of ablation as
a therapeutic option in cancer. 

Today’s 
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Cordis has launched a new vascular closure
device in 2010 and completed its portfolio
from “Stick to Seal” with this exciting product.
EXOSEALTM is combining an easy-to-use func-
tionality with a trusted bioabsorbable plug and
a precise extravascular positioning.

The ExoSealTM Vascular Closure Device incor-
porates key advancements including the use of
the Polyglycolic Acid Plug, two visual indicators
to moderate control of the device and lockout
features to reduce the risk of complications.
The device is designed for ease of use, reduc-
ing the number of components and deploy-
ment steps.

The EXOSEALTM clinical study ‘ECLIPSE’ record-
ed no adverse clinical events and achieved a
level of safety comparable to manual compres-
sion while significantly reducing time to ambu-
lation.

Advertorial

EXOSEALTM Vascular Closure Device

Abbott Vascular announced the introduction of
the Armada 14 PTA Catheter*. Armada 14 is
specifically designed for infrapopliteal lesions
and offers a full size matrix that combines best-
in-class lesion access and crossing perform-
ance. 

Armada 14 has been designed with customer
input to address the need for having a balloon
catheter design with low tip and crossing pro-
files for smooth lesion access and crossing
without compromising rapid balloon deflation
in longer balloon lengths.  Novel catheter
design and balloon technology balance the
system’s flexibility and strength making
Armada 14 an excellent option for treating
peripheral artery disease.

Hi-Torque Winn Guide Wire

Abbott Vascular, a global leader in endovascu-
lar care, announced the introduction of the HT
Winn Guide Wire, a new 0.014" guide wire for
intraluminal crossing challenging below the
knee chronic occlusions. The introduction of
the HT Winn Guide Wire strengthens Abbott
Vascular’s BTK portfolio, which includes a num-
ber of products across both 0.014" and 0.018"
platforms to treat this challenging anatomy.

HT Winn is the first peripheral solution for
chronic occlusions. It features three tip diame-
ters with increasing stiffness to cross any chal-
lenging lesion. HT Winn has been designed
with innovative features that improve tactile
feedback, increase steering and control and
maximize pushability – all to allow physicians
to cross the most challenging of infrapopliteal
occlusions.

New Product Launches

The device is indicated to dilate stenoses in
femoral, popliteal, infra popliteal and renal
arteries and for the treatment of obstructive
lesions of native or synthetic arteriovenous
dialysis fistulae. This device is also indicated for
post-dilatation of balloon-expandable and self-
expanding stents in the vessels listed above.

The introduction of the Armada 14 PTA Balloon
Catheter expands the BTK portfolio which
Abbott Vascular pioneered with 0.018" pro-
ducts such as the Xpert 018 Self Expanding
Stent System, the Fox sv 018 PTA Catheter, and
the HT Steelcore 018 Guide Wire. With Armada
14, Abbott Vascular is proud to now include a
best in class 0.014" PTA catheter to enhance
the physician’s treatment options in this chal-
lenging anatomy.

CORDIS ABBOTT VASCULAR

Armada 14 PTA Catheter

14 Advertisement Tuesday, October 5, 2010
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Electroporation is a technique that increases
cell membrane permeability by changing the
transmembrane potential and subsequently
disrupting the lipid bilayer integrity to allow
transportation of molecules across the cell
membrane via nano-size pores. This process –
when used in a reversible fashion – has been
used in research for drug or macromolecule
delivery into cells. 

Irreversible electroporation (IRE) is a method to
induce irreversible disruption of cell membrane
integrity, resulting in cell death without the
need for additional pharmacological injury [1-3].

IRE creates a sharp boundary between the
treated and untreated area in vivo. This would
suggest that IRE has the ability to sharply delin-
eate the treated area from the non-treated, and
that treatment planning can be precisely per-
formed according to mathematical predictions
[2, 4, 5]. In addition, IRE can effectively create
tissue death in micro- to millisecond ranges of
treatment time compared to conventional
radiofrequency ablation techniques, which
require at least 20 minutes to hours. Moreover,
because IRE is a non-thermal technique, there
appears to be complete ablation to the margin
of blood vessels without compromising the
functionality of the blood vessels. Therefore,
issues associated with perfusion-mediated tis-
sue cooling or heating (a significant challenge
with thermal ablation methods) are not rele-
vant [1-4]. 

The IRE System (NanoKnife, AngioDynamics
Inc.) consists of two major components: a gen-
erator and needle-like electrical probes. The
generator can deliver up to 3,000 V of energy in
a maximum of 100 pulses, which have a maxi-
mum pulse length of 100 µsec. The generator
has user-controlled settings of voltage, pulse
length and number of pulses applied, and is
designed to be used in conjunction with specif-
ic electrode probes. The electrode probe is 19
gauge in diameter and either 15cm or 25cm in
length, with an active tip that can be exposed
up to 4cm. Two or more monopolar probes or a
single bipolar probe must be used at a time.
The number of monopolar probes that are
used during an IRE procedure is dependent on
the size and shape of the desired zone of tissue
ablation. The system can be used with up to six
single electrode probes at one time. The treat-
ment parameter for voltage is dependent on
the distance between probes within the target-
ed tissue.

The basic principles of operation of the IRE sys-
tem consist of powering the unit on, entering
patient and treatment parameters into the sys-
tem interface, placement of electrode probes
into the tissue that is targeted for ablation, acti-
vation of the system to deliver the desired
treatment, and removal of the probes from the
tissue. IRE is administered under general anaes-
thesia with administration of atracurium, cis-
atracurium, pancuronium or an equivalent neu-
romuscular blocking agent to prevent undesir-
able muscle contraction [6]. 

IRE affects tissue in a way that can be imaged
in real-time with ultrasound, which should
facilitate real-time control of electroporation
during clinical applications. After treatment in
experimental models, an extremely rapid reso-
lution of lesions has been reported – within
two weeks – which is consistent with retention
of vasculature. Tentative evidence for an
immunological response to the ablated tissue
was also demonstrated. With non-thermal cell
death and a markedly decreased treatment
time, IRE provides a potential new ablation
method that can be operated in a well-con-
trolled and focused manner under image-mon-
itoring. Additionally, it may be possible to treat
a considerably larger lesion with shorter treat-
ment times than available with current tech-
niques [3, 4]. 

Preclinical investigation focused on hepatocel-
lular carcinoma (HCC) has shown promising
results. In a recent study, HCC tumours were
grown in 30 Sprague-Dawley rats that were
divided into treatment and control groups [7].
In the treatment groups, IRE electrodes were
inserted and eight 100 µsec, 2,500-V pulses
were applied to ablate the targeted tumour tis-
sues. Pathology correlation studies document-
ed progression from poorly differentiated
viable HCC tissues before treatment to exten-
sive tumour necrosis and full regression in 9 of
10 treated rats 7 to 15 days after treatment [7]. 

These findings suggest that IRE can be an effec-
tive strategy for targeted ablation of HCC and
have prompted its clinical evaluation. The pilot
clinical study, “A Prospective, Multi-Center,
Clinical Trial Using Irreversible Electroporation
for the Treatment of Early-Stage Hepatocellular
Carcinoma”, aimed at investigating safety and
efficacy - as measured by modified Response
Evaluation Criteria In Solid Tumours (mRECIST)
criteria by computed tomography (CT) or mag-
netic resonance (MR) imaging [8] – has already
been started [9]. 

In summary, IRE represents an innovative,
promising method of ablation and may
become an important new tool in the
Interventional Radiology armamentarium. 

Riccardo Lencioni
Professor and Director, 
Division of Diagnostic Imaging and Intervention, 
Department of Liver Transplantation, 
Hepatology and Infectious Diseases
Pisa University Hospital
Pisa, Italy

Fig.1: Irreversible electroporation of small hepato-
cellular carcinoma. Monopolar mode with place-
ment of 3 electrodes in a triangular fashion. The
expected treatment zone, as shown (in grey) on
the screen of the system before the start of the
procedure, includes the target tumour (yellow cir-
cle) as well as a peritumoural ablative margin (a).
The hypoechoic area seen on the ultrasound
image obtained immediately after the procedure
(b) matches the expected treatment zone. The
hyperehoic spots correspond to the location of
the electrodes. Subsequent computed tomogra-
phy follow-up has confirmed complete tumour
response.

Irreversible electroporation: Moving from
bench investigation to clinical experience

Interventional oncology 
at the cellular level
Special Session
Tuesday, October 5, 08:30-09:30
Sala 3F

Don't miss it !
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PE Prevention – 
The NavAlign™ Delivery System for IVC Filters (110-155)

NavAlign Delivery System for IVC Filters

Positioned in the main vein that collects blood
from the lower part of the body, IVC filters are
designed to trap the blood clots before they
get to the lungs. Traditionally, they are placed
using fluoroscopy by threading a catheter
guided through the veins.

The introduction of Cook's NavAlign system
incorporates new technology allowing physi-
cians to navigate tortuous anatomy with
greater speed and safety than previous Cook
delivery systems. NavAlign, available for both
the Cook Celect® and Günter Tulip® filters in
both jugular and femoral access versions and in
a universal access set, is designed to minimise
vessel trauma and streamline filter placement.
A hemostatsis valve minimises blood loss at the
point of entry, while a multipurpose dilator has
radiopaque sizing bands and flushing sideports
that help to decrease fluoroscopy time and the
amount of contrast medium required.

Cook’s efforts to prevent PE span the entire
scope of the procedure, from accessing the
vessel with Cook’s catheters and wire guides to
minimizing the incident with retrievable or per-
manent filters.

Pulmonary Embolism (PE) 

PE occurs when a blood clot dislodges from the
wall of a vein and migrates to the lung, where it
blocks blood flow in the pulmonary artery. It
can be a deadly complication of venous throm-
boembolism (VTE), clots in the veins that typi-
cally occur in patients immobilised by disease,
injury or following surgeries. Approximately 30
per cent of those with PE will die if the condi-
tion is not treated promptly, with that figure
reduced to just three per cent if treatment is
given rapidly2.

The risk for pulmonary embolism increases
with age and occurs equally in men and
women. For every 10 years after the age of 60,
the risk of PE doubles.Those at high risk for PE
include those who have deep vein thrombosis
(DVT) or those who have had a PE in the past.
In addition, people who are immobile due to
illness or have had recent surgery or suffered a
broken bone in the last few weeks are at
increased risk for PE3.

Clear Patient Benefits

The NavAlign system has been designed to
minimise the risk of patient trauma during filter
delivery. The new system is designed to add
procedural speed, control and accuracy, simpli-
fying femoral and jugular deployment of IVC
filters.

1 Statistics by country for pulmonary embolism.
Wrong Diagnosis website. http://www.wrong-
diagnosis.com/p/pulmonary_embolism/stats-
country.htm. Accessed August 18, 2010.

2 PDR health blood clots: pulmonary embolism.
Physicians Desktop Reference website. 2009.
http://www.pdrhealth.com/disease/disease-
mono.aspx?contentFileName=BHG01CA10.xml
&contentName=Blood+Clots%3A+Pulmonary
+Embolism&contentId=13. Accessed August
18, 2010.

3 National Heart Lung and Blood Institute. Who
is at risk for Pulmonary Embolism?
http://www.nhlbi.nih.gov/health/dci/Diseases/
pe/pe_risk.html. Accessed August 18, 2010

For over three decades Cook
Medical has been at the forefront
of developing new technologies
for the prevention of pulmonary
embolisms (PE). Since 1989, when
Cook introduced the Bird's Nest®
IVC filter to the U.S. market, over
200,000 patients worldwide have
received Cook products designed
to help prevent PE. The release of
the NavAlign™ delivery system in
the U.S. in 2009 marked the 20th
anniversary of Cook’s first IVC fil-
ter, further advancing the preven-
tion of PE, a life-threatening con-
dition caused by blood clots in the
lungs that affects millions of peo-
ple globally1.





18 Standards of Practice Tuesday, October 5, 2010

Special Edition / CIRSE 2010 - Valencia

Setting Standards in Patient Treatment – 
The Activities of the SOP Committee in 2009

· Quality Improvement Guidelines for
Placement of Oesophageal Stents

· Quality Improvement Guidelines for
Percutaneous Vertebroplasty

· Quality Assurance Guidelines for Superior
Vena Cava Stenting in Malignant Disease

· Quality Assurance Guidelines for the
Endovascular treatment of Occlusive Lesions
of the Subclavian and Innominate Arteries

· Quality Assurance Guidelines for the
Performance of Carotid Stenting

· Quality Assurance Guidelines for Placement
of Gastroduodenal Stents

· Quality Improvement Guidelines for
Endovascular Treatment of Iliac Artery
Occlusive Disease

· Standards for the Endovascular Management
of Aortic Occlusive Disease

· Patient Radiation Dose Management (©
2009, Society of Interventional Radiology. All
rights reserved.)

· Periprocedural Management of Coagulation
Status and Hemostasis Risk in Percutaneous
Image-guided Interventions (© 2009, Society
of Interventional Radiology. All rights
reserved.)

· Treatment of Lower Extremity Superficial
Venous Insufficiency with Ambulatory
Phlebectomy (© 2009, Society of
Interventional Radiology. All rights reserved.)

· Treatment of Lowerextremity Superficial
Venous Insufficiency with Endovenous
Thermal Ablation (© 2009, Society of
Interventional Radiology. All rights reserved.)

· Guidelines for Peripheral and Visceral
Vascular Embolization Training (© 2009,
Society of Interventional Radiology. All rights
reserved.)

“Quality is everyone’s 
responsibility.”
William Edwards Deming

Quality Improvement Guidelines and
Standard of Practice Documents currently
available on www.cirse.org: 21

CIRSE would like to thank the Society of
Interventional Radiology (SIR) for its cooper-
ation in the production of SOP documents.
SIR documents can be viewed on
www.cirse.org and www.sirweb.org. 

SOP Documents currently available at
www.cirse.org:

· Occupational radiation protection for inter-
ventionalists

· Quality Improvement guidelines for Portal
Vein Embolization 

· Quality Improvement Guidelines for
Radiofrequency Ablation of Liver Tumours

· Quality Improvement Guidelines for
Percutaneous Inferior Vena Cava Filter
Placement for the Prevention of Pulmonary
Embolism

· Quality Improvement Guidelines for
Percutaneous Transhepatic Cholangiography
and Biliary Drainage

· Quality Improvement Guidelines for Stenting
in Infrainguinal Arterial Disease

· Quality Improvement Guidelines for Uterine
Artery Embolisation for Symptomatic
Leiomyomata

· Quality Improvement Guidelines for
Percutaneous Nephrostomies

Documents successfully completed
· Quality Improvement guidelines for Radio

frequency Ablation of Liver Tumours by 
L. Crocetti, T. de Baere and R. Lencioni

· Quality Improvement guidelines on Bone
Tumour Management by A. Gangi, 
G. Tsoumakidou, X. Buy and E. Quoix

· Quality Improvement guidelines for the
Endovascular Treatment of Thoracic Artery
Aneurysm and Type B Dissection by F. Fanelli
and M. Dake

· Quality Assurance guidelines for
Percutaneous Ablative Techniques of
Intervetrebral Discs by Alexis Kelekis, 
'D. Filippiadis, J-B. Martin, E. Brountzos

Joint CIRSE/SIR documents 
initiated by CIRSE

· Occupational Radiation Protection by 
D. Miller, G. Bartal and E. Vano

SIR documents endorsed by CIRSE 
· Periprocedural Management of Coagulation

Status and Hemostasis Risk in Percutaneous
Imageguided Interventions

· Patient Radiation Dose Mangement
· Treatment of Lower Extremity Superficial

Venous Insufficiency with Ambulatory
Phlebectomy 

· Treatment of Lowerextremity Superficial
Venous Insufficiency with Endovenous
Thermal Ablation 

· Guidelines for Peripheral and Visceral
Vascular Embolization Training

If you are interested in supporting the CIRSE SOP
Committee in the production of new documents,
please contact the CIRSE Office at info@cirse.org.

SOP Committee 2007-2009 
Thierry de Baère, Chairman
Laura Crocetti
Fabrizio Fanelli
Alexis Kelekis
Manuel Maynar

SOP Committee 2009-2011
Dimitrios Tsetis
Chairman
Dimitris Karnabatidis
Salvatore Masala
Thomas Rand
Vlastimil Válek





How to party 
like a Valencian

Valencia is famous for its party attitude,
even by Spanish standards, so if it’s fun
you’re looking for, you’re in the right place!

Clubbing
Having worked and slept all day, and only hav-
ing had their dinner at midnight, Valencians
like to spend the hours of darkness letting their
hair down. Clubs and pubs only start filling up
at about 11 or 12 at night, which can be a bit of
a shocker if you’re from a country where the
pubs are all legally obliged to throw you out at
that time. 

Nightlife is exuberant, but is divided into differ-
ent zones. Zona Carmen is located on the
northern end of the central district. Officially,
Carmen means the Barrio del Carmen, but in
reality, anything north of the Plaza
Ayuntamento goes. This is considered the heart
of Valencia’s nightlife, and is a virtual caleidas-
cope of cultures and ambiences. It could be
best described as “alternative” or “bohemian”,
with a wide range of jazz, latino, trance, reggae,
goth, blues, and other establishments to
choose from, as well as being the only area in
Valencia with a gay nightlife. 

The district itself is a bit of a maze, due to its
old buildings – Arab city planning tended
towards winding little streets, which allowed
more privacy for family homes, but are a bit of
a nightmare for 21st century tourists. It can be
quite fun getting lost and seeing what you
happen upon though – there’s plenty to be
seen. The same small buildings mean that it’s
not really a disco quarter, as most places are
too small to cater for this market. Instead, the
pubs are cosy, but unfortunately almost all
close by 2 a.m. – it has often been remarked
that the heart of Valencian nightlife also has
the lamest opening hours. 

If you’re planning on staying in town after the
congress, you must be sure to attend the Dia
de la Comunidad Valenciana (Day of the
Valencian Community). Held every year on the
9th of October, it commemorates the city’s “res-
cue” from Islamic Rule by the Christian armies
of King Jaime I in 1238. King Jaime then estab-
lished the Valencian Kingdom as an
autonomous region, which is a source of great
pride for Valencians. The day was chosen as it is
the anniversary of the army entering gates of
Valencia, a week after the surrender of the
Moorish defenders.

This year, the following events are taking place:
on the 7th of October, at 9p.m., the Moorish
and Christian Embassies will be performed – a
staged reconstruction of the surrender of
Valencia. At the fall of darkness, the Moors take
their place by the Torres de Serranos to await
Christian king, who arrives in pomp and cere-
mony, accompanied by gunfire. The colours,
costume and atmosphere will transport you to
Middle Ages. The performance lasts 2 hours.

On the 9th of October itself, various events will
be held throughout the day - a procession, fire-
works, traditional dancing, and best of all, the
Moros y Cristianos parade, where costumed
knights, ladies, Saracens, pirates, belly dancers
and toreros will take over the streets of
Valencia.

Fallas
Of course, the most famous event of all is the
Fallas festival. From the 15th-19th March,
around 800 enormous and elaborate wood and
papier-mâché sculptures (some as high as 25m)
are dotted around the city. There are about 350
Fallas-Communities – neighbourhood collec-
tives with their own traditions and customs,
and each community usually makes 2 sculp-
tures. During the four days, there is every

Once you’ve been kicked out of your cosy,
kooky pub in Carmen, head on to the Zona
Centro. This is not a well-defined clubbing area
as such, but does have plenty of late discos
where all of Valencia parties until 8 a.m. La
Indiana (R&B), Piccadilly (funky), Latex (under-
ground) are the most famous – if you’re feeling
like you want to go native, head to Betty Pop
for 80s Spanish pop fixes. There are also plenty
of partying opportunities along the beach
front.

Our Local Host Committee have recommended
Black Note on Calle Polo y Peyrolon, 15 and Las
Animas on Playa de las Arenas s/n as being wor-
thy of a visit. 

Bull Fighting 
Bull fighting is still quite popular, but is not a
regular event. It is linked to religious dates and
festivals, and is held during 3 short seasons –
Las Fallas (March), Feria de Julio (July), and
October (see bull ring's website for pro-
gramme). The main bull ring is located by the
central train station. Plaza de Toros is a spectac-
ular Roman amphitheatre-style building, which
is nowadays mostly used for concerts and cul-
tural events. Bull-fighting itself, while the sub-
ject of much moral debate in Spain and
beyond, is a highly ritualised cultural event,
rich in colours, costumes and music. Much hon-
our is bestowed upon both bull-fighter and
bull, although the bull usually gets killed, so he
doesn’t get to bask in his adulation for long. 

Festivals
Valencians throw the most amazing festivals,
most of which are based around the religious
calendar. Holy week celebrations are consider
the most colourful in Spain. Valencian tradi-
tional costumes are often worn at these events,
which are among the most elaborate in Spain,
and cost upwards of €1,000, with many costing 
5 times that amount.

excess imaginable - parties, fireworks, mobile
discos and concerts; the Fallas communities set
up camp on the street and cook outdoor pael-
la; parades of traditional costumes are held;
and at night, comes the carnival. After 4 days,
all fallas-sculptures are simultaneously burned,
in a blazing pyromaniacal extravaganza. 
Originally, the sculptures were a way of clear-
ing out old winter junk in readiness for spring,
but nowadays, the tradition survives as an
excuse for a huge party, and a way of celebrat-
ing Valencian identity.

Valencia is also a very family-oriented city, and
in case anyone thought all the partying fun
was reserved for the grown-ups, you clearly
haven’t heard of La Tomatina. This is the annual
tomato fight in the nearby town of Buñol in
August – although not strictly for the kids, it is
most children’s dream come true.

IR Congress News is published as an additional source of information for all CIRSE 2010
participants. The articles and advertorials in this newspaper reflect the authors' opinion.
CIRSE does not accept any responsibility regarding their content. 
If you have any questions about this publication, please contact us at madden@cirse.org.

Editors in Chief: Klaus Hausegger, Julio Palmero da Cruz 
Managing Editor: Ciara Madden, CIRSE Office
Graphics/Artwork: LO O P.  E N T E R P R I S E S media / www.loop-enterprises.com


