
Honouring the German radiologist Andreas
Gruentzig, who first successfully developed
angioplasty for expanding lumens of nar-
rowed arteries, CIRSE’s annual Gruentzig
Lecture has been given by some of the most
outstanding personalities in the field of
Interventional Radiology. Over the years,
these exceptional lectures have become one
of the highlights of the meeting’s scientific
programme. 

This year’s Gruentzig Lecture will be given
by Professor Jonathan Moss, Secretary of
the British Society of Interventional Radio -
logy, who holds the honorary chair in radiol-
ogy at the University of Glasgow. His lecture
will address the need for IRs to take clinical
control of their patients and practices. 

We invite all of you to attend the
Gruentzig Lecture today at 15:30,
directly after the Hot Topics
Symposium in Auditorium 1. 
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Evidence-based interventional radiology: 
not how, but if and when

We have all heard of Andreas Gruentzig, but
who has heard of me? These were my initial
thoughts after receiving an invitation from
CIRSE to deliver the lecture: why me? Could so
many others have said no? So I suggested a
title: “Not HOW but IF and WHEN”. It seems that
this was not a good start, because a short while
later, the CIRSE head office emailed to say that
they didn’t really understand the title, and
could I make it clearer? So I prefaced it with the
“evidence-based IR” title. I will be talking about
evidence, or rather the lack of it, but there is
more to my talk than that. 

I used to be a surgeon, and going back more
than 20 years as a trainee, we had to learn
HOW to operate. Simple really: someone
showed you how and you did it, getting better
every time you operated. At the same time, we
also had to decide IF to operate and WHEN to
operate. These latter skills always seemed to
me to be more difficult to assimilate – they
required judgement, experience and the ability
to communicate with and listen to the patient.
Training and experience in a clinic environment
was fundamental. The maxim, a good surgeon
knows how to operate, the best surgeon when to
operate and the real expert when not to
still stands today. 

On top of this, you were certainly not going to
succeed as a surgeon unless you took time out
of the programme and undertook some
research. The actual topic of your research 
wasn’t really important: you were there to learn
the research process, and although the concept
of evidence-based medicine didn’t exist back
then, it was a step on the ladder that leads
there. 

I never did that research, but instead entered a
radiology programme in 1985. Now you can
probably see where this one is going. Learning
HOW to do it was the same – in fact it was bet-
ter, with a wider range of challenging proce-
dures and new ones popping up almost every
week. Intervention radiology was “on the crest
of a wave”. You learned fast, and rapidly be -
came a good technical operator. However, the
IF and WHEN were still decided by the surgeon
or referring doctor and usually came in the
form of a radiology request. 

That was the early 90s: have things changed? 
I think not, or at least not enough. We still too
often simply say yes to a request, even though
the prognosis might be very poor. For example
in Scotland, all deaths involving IR are entered
on a national database together with all the
surgical deaths. Our biggest killer is percuta-

neous biliary drainage, with a 30-day mortality
of 30%, which rises to 60% when done as an
emergency out-of-hours. Few surgeons would
embark on a procedure with such a high mor-
tality – should we? Better patient selection and
not using IR as a last ditch attempt on dying
patients is clearly the way forward. Other spe-
cialties often see the small incision and say
what have we got to lose?

One of the most effective ways for us to get
involved in decision-making is through the out-
patient clinic system. Interventional clinic work
is still far too sporadic in the UK – without a
clinic, you are invisible to most specialties and
most patients. Patient choice is rapidly becom-
ing very important in decision-making and if
you want patients to be properly informed
about UAE, EVAR, TACE, etc., you need to see
them at a clinic (joint or otherwise). Fully
informed patients will then make a better
choice in their own time. Clinic time also per-
mits follow-up of your patients and facilitates
data harvesting and registry participation. 

So what about research and evidence? Well, it
is a fact that (at least in the UK) the bulk of 
radiology research (both diagnostic and IR) is
carried out by other specialties. Research scan-
ners are often completely controlled by cardiol-

ogists, stroke physicians and the like. Their jun-
ior staff pump out PhDs on radiological topics!
We have relatively poor representation on
national research strategy and funding groups,
all too often other specialties think that they
can speak on our behalf. And all this at a time
when there is so much “low hanging fruit” to be
taken. Renal denervation, CCSVI, fEVAR, rup-
tured EVAR, interventional oncology, vertebro-
plasty, embolisation, colonic stenting are all in
need of either primary research or better
research. What are we waiting for? This is the
“crest of the wave” repeating itself.

They say the darkest hours come just before
the dawn. I think we are slowly but surely
beginning to shake off our “technician” status
as we start to ask IF and WHEN for our patients
ourselves. Subspecialty recognition, examina-
tions, qualifications (EBIR) and new IR curricula
are upon us, and things are beginning to
change. We should not however become com-
placent: there is much catching up to be done,
we need to argue for more clinic and research
time and appropriate funding. 

We have much more in common with surgeons
than with diagnostic radiologists. It’s time for
change. Not IF or WHEN but NOW. 

Jonathan Moss
CIRSE 2011 Gruentzig Lecturer

CIRSE Meets… Germany

CIRSE is visiting Germany for the first time
since 1988. We’re happy to be back, 
demonstrating the future of radiology in 
the region where it all began, following
Wilhelm Conrad Roentgen’s discovery of 
x-rays in 1895.

Don’t miss our 
CIRSE Meets Germany session
today at 10:00 in Room 14a!





C  RSECardiovascular and Interventional Radiological Society of Europe

3Superior hypogastric nerve block after UFEIR
newscongress

Background
Uterine fibroid embolisation (UFE) has been
established as a minimally invasive alternative
to surgery for symptomatic uterine fibroids.
One of the few drawbacks of UFE is the peri-
procedural pain, which can be quite significant
without the appropriate pain medication.
Unfortunately, the side-effects of strong pain
killers like opioid drugs are not well tolerated in
many cases. Common side-effects are nausea
and vomiting in the short run, and obstipation
afterwards. Therefore a minimally invasive,
quick and safe pain management would make
UFE an even more attractive treatment option.

Regional anaesthesia is widely used in different
areas of medicine. Epidural anaesthesia has
been applied for UFE before. Once in place, it
helps to relieve pain. However, it requires an
anaesthesiologist, which can be logistically
challenging and time consuming. Ideally UFE
pain management is provided directly by the
interventionalist at the time of UFE. It should
be safe, easy and, if possible, quick. Superior
hypogastric nerve block (SHNB) offers all men-
tioned requirements for a peri-interventional
pain management concept.

Anatomy of the superior hypogastric 
nerve plexus
The superior hypogastric nerve plexus is part of
the autonomic nerve system in the pelvis. The
innervation of the uterus comes together from
both inferior hypogastric nerves. The superior
hypogastric nerve plexus, formerly also known

as the presacral plexus, is located just anterior
to the fifth lumbar vertebral body just below
the aortic bifurcation. The location in front of
the bone of the fifth lumbar vertebral body
makes the superior hypogastric nerve plexus
an easy target for a needle placement from an
anterior approach.

Technique of SHNB
In 2004, Rasuli et al. published their experience
of SHNB [1]. In the last few years, the technique
was further refined. The following seven steps
should guide an interventionalist to perform a
successful SHNB:

1. extension of disinfection over the entire
abdomen

2. cutting a hole in the drape just below the
umbilicus

3. opacify the catheter over the aortic bifurca-
tion to delineate the common iliac arteries

4. advance a 21G needle midline down-the-
barrel (Fig. 1a/1b) aiming at the fifth 
vertebral body till the needle reaches bone

5. verify correct needle position in a lateral
view by injecting 2-5ml contrast medium
(Fig. 2a). Then inject 20ml of a long-acting
local anaesthetic (bupivacaine 0.5% or ropi-
vacaine 0.75%) (Fig. 2b)

6. check on ap view for midline distribution. 
If there is a unilateral distribution, reposition
the needle to the other side for a complete
SHNB

7. pull needle and continue with UFE

Superior hypogastric nerve block 
to reduce pain after UFE

Results of the superior hypogastric nerve
block (SHNB) and additional medication
The use of SHNB for pain management after
UFE was first described by Rasuli et al. They
found that all patients could be discharged
home within 6 hours of the procedure, with
only a 5% re-admission rate. Despite good
results in this prospective single arm study,
SHNB has not yet been used by many interven-
tionalists, unfortunately. I have been using
SHNB for more than five years in every UFE
case with good success.

Contrary to the published reports, I tend to
keep the patients overnight for observation.
Typically women have no pain for several hours
after SHNB. After the SHNB wears off, patients
start to have mild to moderate pain which may
require some additional pain medication. Our
(pain) medication regimen besides the SHNB is
as follows: 

Before UFE, a single dose of amoxicillin/
clavulanic acid 1.2g i.v. to protect from poten-
tial bacteraemia due to UFE itself or secondary
to traversing bowel during the SHNB. To min-
imise nausea, a scopalamin patch is placed on
the wrist. 

During UFE midazolam 1-3mg i.v. and pethidin
20-50mg i.v. is administered. In order to min-
imise post-embolisation syndrome, we give a
single dose of methylprednisolon 40mg i.v. and
start with ketorolac 60mg i.v. during UFE, fol-
lowed by 30mg ketorolac every 6 hours as

inpatients. After discharge, the nonsteroidal
anti-inflammatory medication is continued
with ibuprofen 600mg p.o. for at least 3 days.
Additional pain medication during the inpa-
tient stay is pethidin 50mg s.c. q 4 hours. After
discharge, paracetamol 500mg p.o. up to 2g
per day and metamizol 500mg p.o. up to 2g
per day is prescribed as a pain medication
reserve.

Possible complications from SHNB, such as bac-
teraemia or sepsis by traversing bowel, vessel
injury or inadvertent intravascular injection of
local anaesthetics did not occur in my experi-
ence. The only minor complication I encoun-
tered was a hypoesthesia of the L4 nerve root
from a too laterally applied local injection of
local anaesthetics. The hypoesthesia sponta-
neously resolved within a few hours. SHNB is
not only a safe, but also a quick procedure.
Rasuli et al. reported 8-10min. to perform
SHNB. In our last 50 UFE cases, we measured a
median time for SHNB of only a little more than
5 minutes (Fig. 3).

Conclusion
SNHB is easy, quick and safe. SHNB effectively
reduces the peri-interventional pain of UFE and
should therefore be adapted by all IRs perform-
ing UFE. 

Christoph Binkert
Kantonsspital Winterthur
Winterthur, Switzerland

UFE
Foundation Course
Sunday, September 11, 08:30-09:30
Auditorium 1

Don't miss it !

References:
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Fig. 1a shows the advancement of the 21G needle
in a down the barrel fashion.

Fig. 1b illustrates the drapping and also how to
hold the needle with a clamp.

Fig. 2a: Demonstrates the desired contrast distri-
bution in the prevertebral space at the level of L5
in a lateral view. 

Fig. 3 shows the times needed for SHNB. Times were measured from small skin incision till pulling out the
21G needle: Median time was 5min 2s (302s) with a range between 173 and 590 seconds (s).

Fig. 2b: Once the needle is in a correct location,
local anaesthetics are injected.
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The challenges and changing uses of percutaneous biliary 
interventions as discussed with Dr. O.M. van Delden

Q: What is the most challenging step when
doing a percutaneous biliary intervention?
I find the most challenging and interesting part
is not so much the procedure itself but the
planning of a proper procedure. That means,
for instance, choosing the best access route.
For example if a patient has a hilar obstruction
you could choose to go left or right or do both
lobes, depending on the circumstances.   

Q: How difficult can accessing a procedural
route be?
It is usually easy in the case of distal obstruc-
tion or a common bile duct stone with bile
duct dilatation, but becomes progressively
more difficult with a hilar obstruction that has
segmental involvement so you have to choose
which segments to go for, which lobe to go for.
Planning a route and actually puncturing a dif-
ficult system, particularly a non-dilated system,
is probably the most challenging part.

Q: What are the most important medical de -
vices that help you carry out your procedures?
Number one is ultrasound guidance. That is the
most important thing. It sounds very logical for
me and my colleagues here but for some rea-
son a large number of interventional radiolo-
gists still do percutaneous biliary work without
ultrasound guidance. Ultrasound guidance is
very important particularly if a left lobe ap -
proach is chosen or when there are intrahepa -
tic stones. There is no way in the world that you
can see where the stones are if you don’t use
ultrasound and the same goes for a hilar
obstruction.  
A thin Chiba needle is very important because
in difficult procedures you may have to punc-
ture multiple times. A Chiba needle combined

Dr. O.M. van Delden of the Department of
Radiology, Academic Medical Center of the
University of Amsterdam, The Netherlands, dis-
cusses the challenges of percutaneous biliary
intervention, the indispensible use of ultra-
sound guidance and how percutaneous inter-
vention is being used more and more in biliary
leakages and enteral feeding.

Financial disclaimer
Dr. van Delden is a paid consultant to Cook
Medical with respect to its medical devices. 

with a Neff set are probably the most impor-
tant tools along with ultrasound guidance.

Q: What trends are you seeing with 
percutaneous biliary intervention?
There’s no single big trend that is going to
change biliary intervention but something that
has been changing in our practice over the last
couple of years is that we are using it much
more often for biliary leakages as well as the
usual strictures and stones. It is now used a lot
after a laparoscopic cholecystectomy, a cystic
duct leak or a bile duct leak, and also for leakage
after biliary surgery at the site of hepatico-jeju -
nostomies. We’ve also been using it more often
over the last couple of years to drain the bile
ducts and duodenum in patients who have per -
foration of the upper GI tract, patients who have
leakage from the duodenum, jejunum or the
stomach. It’s often used to drain bile, pancreatic
juices and duodenal fluids to dry up leaks in the
bowel rather than only in the bile ducts it self.
These are new things that we are doing a lot. 
Percutaneous biliary intervention works wonders
for closing up and drying up leaks in the bowel.
I think it is not common knowledge, it is sort of
new, and I think it is a very interesting applica-
tion of biliary drainage. What has also become
clear over the last few years is that for distal
strictures ERCP is probably the way to go, but
more and more gastroenterologists have seen
that for hilar strictures, percutaneous work is
the route to go and therefore are referring
more and more patients with hilar strictures.
Something else that we have been doing for
quite a while now and that we didn’t do in the
past is using the biliary route for enteral feeding.
If a patient has a biliary tube in for leaks to the
bile ducts or leaks to the duodenum, what we

also do is put in an additional catheter alongside.
This runs all the way up to the jejunum for en -
teral feeding or for a suppletion of bile. Rather
than drinking bile or having a nasogastric tube
in all the time, taking a percutaneous route
means patients find it much more comfortable.  

We’ve already been performing procedures in
the area of laparoscopic cholecystectomy for at
least a decade, but it also has a big role in the
treatment of bile duct injuries for patients who
have had a complicated laparoscopic cholecys-
tectomy. We are a tertiary referral centre for these
type of patients so we see a lot of them but most
of the bile leaks in these patients, not the cystic
duct leaks, but the bile duct leaks are usually
treat ed by us with biliary drainage. For us at least
these are the new trends in biliary drainage. 

Q: Where do you see biliary interventions
going in the future?
I think using biliary work for bowel perforations
and leakage is going to become bigger, be -
cause we are doing it and maybe some other
people are doing it but it is certainly not com-
mon practice yet. I’m pretty sure that if people
publish it, it is going to become a general pro-
cedure for this type of injury. 

To hear more from Dr. O.M. van Delden, the cur -
rent President of the Dutch Society of Interven tion -
al Radiology, visit the Cook Medical learning centre
on Sunday, 11 September at 11:00 for his Tech -
niques for Advancing Your Biliary Interventions pre -
sentation. The Cook Medical learning centre will
also host a presentation on Biliary Interven tions
after Liver Transplantation from Dr. Kyu Bo Sung,
Professor Radiology Asan Medical Centre Seoul at
12:30 on Sunday, 11 September.

Advertorial

Cook Neff Percutaneous Access Set
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Microwave ablation of lung tumours

Background
Surgery remains the optimal treatment for
early-stage lung cancer, with a reported 5-year
survival rate of about 70%, but the majority of
patients present with advanced disease and are
not suitable for surgery [1]. Lungs are also a
common site of metastatic seeding, and in this
case also the standard treatment for isolated
pulmonary metastasis has been surgical resec-
tion, with an overall 5-year survival after resec-
tion ranging between 20-40% [2].

While the treatment of choice has historically
been resection, newer therapies that do not
require pulmonary resection (such as ablation
techniques) are emerging, enabling local con-
trol of unresectable tumours. Over the years,
various ablation techniques for the treatment
of lung tumours have been developed, includ-
ing ethanol ablation, laser ablation, cryoabla-
tion, radiofrequency ablation (RFA) and
microwave ablation (MWA). The most widely
used technique in clinical practice is RFA.

Principles of microwave ablation
Microwave ablation uses dielectric hysteresis to
produce heat [3]. Microwave radiation lies bet -
ween radio waves and infrared radiation with
frequencies from 900-2450 MHz. The heating of
the tissue is based on agitation of water mole-
cules inducing cellular death via coagulation
necrosis; electrical charge on the water mole-
cule flips back and forth 2-5 billion times per
second, depending on the frequency of the
microwave energy [4, 5].

This mechanism of heating differs from radio -
frequency ablation (RFA), which creates heat
via resistive heating. When electrical current
passes through the ionic tissue medium, it
results in the heating of tissue immediately
adjacent to the electrode [3].

Advantages of microwave ablation 
MWA offers all the benefits of RFA, as well as
some substantial advantages. These include a
larger volume of cellular necrosis, due to the pos -
sibility of using multiple antennae simultaneous -
ly; reduction in procedure times, because only
ten minutes are necessary to perform the abla-
tion; greater temperatures delivered to the target
lesion (in excess of 100°) – thanks to a bet ter con -
 vection profile, microwave energy produces a
larger zone of active heating (up to 2cm surroun -
ding the antenna) thus allowing more uniform
cell-kill in the target area; less susceptibility to
the heat-sink effect for the mechanism of heat-
ing, which makes it possible to achieve complete
ablation even when the lesion is closer to vessels
with diameter >3mm; less intra pro cedural pain
is observed, probably because MWA does not re -
quire placement of grounding pads and the pa -
tient is not included in the electrical field [4,5].

Technique of microwave ablation of lung
tumours: personal experience
The basic microwave system consists of three
components: a generator, a power distribution
system, and the antenna(s). The antenna(s) are
placed in the tumours under image-guidance
(US, CT, flouro CT or cone-beam CT).

The patient is positioned in a supine or prone
po sition according to the lesion’s site. Before the
beginning of each procedure, local anaesthesia
of the antenna entrance site is achieved with
subcutaneous injection of a 10-ml solution of
2% Carbocaine. Each patient is kept in a state
of moderate sedation through intravenous

admi n istration of a combination of midazolam
(0.07-0.08mg/kg), propofol (0.5-2.0mg/kg/h)
and fentanyl (1-2µg/kg). Heart rate, electro -
cardio graphic trace, oxygen saturation, respira-
tory frequency and blood pressure are continu-
ously monitored throughout the procedure.
During the entire ab lation session, patients are
monitored by an anae sthesiologist. Adequate
anti biotic ultra-short-term prophylaxis is given
to avoid infective complications. 

We use a 915 MHz generator, coupled with a
straight 14.5 gauge water-cooled antenna hav-
ing a 3.7 or 2.0cm active tip (Evident/Covidien
Boulder, CO, USA), working at power of 45
watts for 10 minutes. Between one and three
antennas are placed, according to the size of
the tumours; imaging guidance is performed
with Fluoro CT or Cone Beam CT (Xper Guide
System, Allura, Philips, Best, The Netherlands).

Planning and follow up
In our institution, pre-procedural evaluation
may include clinical history and physical exami-
nation; recent staging cross-sectional imaging
such as CT is necessary to assess tumour char-
acteristics and localisation; additionally, hysto-
logic diagnosis obtained via percutaneous
image-guided biopsy is always performed,
because we consider it fundamental for 
treatment planning and prognosis.

At the end of the procedure, a CT scan is per form -
 ed to evaluate the presence of pneumothorax:
if present 2 hours after the procedure, the pa -
tient undergoes chest radiography to monitor
the pneumothorax. All patients underwent CT
follow-up with and without contrast administra -
tion at 1, 3 and 6 months and yearly in combina -
tion with complete blood and metabolic tests.

The following imaging characteristics have to
be evaluated: total volume of the ablated area;
presence of cavitation; absent lesion’s enhance-
ment (<15 HU); pleural effusion; and adenopa-
thy (short axis >1cm). Literature also reports
the use of PET/CT to follow up patients [6]. All
complications must be recorded.

Clinical Results
In animal studies, Brace et al. [7] stated that mic -
rowaves may offer other significant advantages
in the lung. The aerated lung has low electrical
conductivity and poor thermal conduction, lim-
iting the effectiveness of RF energy. The low con -
ductivity and high impedance of the aerated lung
does not degrade the volume heating of micro -
waves. In fact, the lower permittivity and conduc -
tivity inherent in the lung may allow deeper mi -
crowave penetration than is seen in the liver [7].

Durick et al. [8] showed that, with a microwave
ablation system tuned for the lung, large circu-
lar ablation zones in porcine lungs in vivo could
be obtained with a single antenna. Coagulation
zones created with bronchial occlusion and
multiple antennas were significantly larger
than those seen without bronchial occlusion
and with a single antenna, respectively [7, 8]. 

Brace et al. [7] compared ablation zones obtain -
 ed with a 17-gauge microwave antenna with
those obtained with a 17-gauge RF electrode in
an in vivo normal porcine lung model. 
Abla tion zones generated with the use of micro -
waves were 25% larger in mean diameter and
significantly more circular, and developed faster
than those achieved with RF energy [4].
In our previous paper, we demonstrated the
fea sibility, safety and effectiveness of performing
lung ablation in 9 patients, obtaining a technical

success in all patients [9]. In the largest study to
date, Wolf et al. [10] percutaneously treated 
82 lung masses (primary lung tumours and me -
tastatic disease) in 50 patients, using a 915 MHz
generator (Evident/Covidien, Boulder, CO, USA)
and obtained a local control rate (based on se -
rial follow-up imaging with computed tomo -
graphy and positron emission tomography) at
1 year of  67%, with a mean time to first recur-
rence of 16.2 months; they observed an actuarial
survival of 65% at 1 year, 55% at 2 years, and 45%
at 3 years from ablation. Cancer-specific mortali -
ty yielded a 1-year survival of 83%, a 2-year sur-
vival of 73%, and a 3-year survival of 61%: these
values were not significantly affected by index
size of >3cm or ≤3cm or presence of residual
disease. Cavitation (43% of treated tumours) was
associated with reduced cancer-specific mortal-
ity (P=.02). Pneumothorax was observed in 39%
of cases, but 66% of these were not drained. As
in our study, mortality at 30 days was 0% [9, 10].

Conclusion
Preliminary studies support the use of MWA of
lung tumours in selected patients as an alterna-
tive to other ablative techniques. Our depart-
ment continues to investigate the use of MW
techno logy, thanks to the support of Italian 
Mi nistry of Culture, Research and University
(MIUR), who conferred a financial prize upon
our institution.

Further studies, with longer follow-up and a
larger number of patients, are required to
demonstrate the long-term effect of this abla-
tive technique and to make a comparison with
other ablative techniques, especially RF 
ablation.

Lung cancer
Special Session
Sunday, September 11, 11:30-12:30
Room 13b

Don't miss it !

Gianpaolo Carrafiello 
University of Insubria
Varese, Italy

Fig.1a: primary lung cancer (arrow) before the treatment; Fig.1b: antenna (arrow head) placed in the
tumour; Fig.1c: cavitation (star) after the treatment

a b c

�

Fig. 2: Small  lung metastasis from cholangio carcinoma. a: Xper Guide planning; b: Small lesion (arrow)
and predictive area of ablation (red); c: The same image in saggittal plane

a b c

Fig. 3: Multiple antennas placement. a: X per CT image: 3 antennas (arrow) and pleural drainage tube
(arrow head); b: percutaneous approach; c: Three connected generators

a b c
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Percutaneous thermal ablation is firmly estab-
lished in the armamentarium of renal tumour
therapy. Pending randomised trials, accumulat-
ing data from large cohort studies show long-
lasting disease control, amounting to cure in a
substantial majority, can be achieved [1-5]. If
the larger reported series of RFA of renal tu -
mours are considered, than a pooled sample of
nearly 500 cases treated by percutaneous RFA
followed for a median of 10-57 months can be
evaluated [1], and a primary success rate of 
79-97% can be predicted; which is further
boosted to 90-100% after a second, third or
more ablative sessions. Data on percutaneous
cryotherapy are less extensive; nevertheless a
group of nearly 250 cases can be analysed [1].
The reported success rate is better than with
RFA at 94-98%, but over a shorter follow-up
period of 7-19.2 months. 

Either modality is a viable alternative to surge -
ry, but the surgical and percutaneous ablation
series cannot be directly compared, as there
are differences in selection and tumour size.
Undoubtedly selection bias will begin to nar-
row with time and increasing technical experi-
ence, but currently cases for percutaneous
ablation need to be carefully selected. 

The ideal tumour is one of favourable shape,
size and location [6-8]. Round lesions are theo-
retically more suited for RFA, whilst oval lesions
better suited for cryoablation, as the latter
often require multiple needles and the ‘ice-ball’
is ellipsoid in shape. Peripheral lesions, exo-
phytic polar masses and lesions surrounded by
perinephric fat are all good candidates, whilst
central lesions and those richly perfused are
not, although these limitations can be over-
come; e.g. by prior vascular occlusion [9]. Simi -
larly those near critical structures, such as the
ureter and adjacent to the bowel or pancreas,
are also technically challenging. Again, tech-
niques such as hydrodissection (with dextrose
for RFA) or aero-dissection can be used to create
a window of safety [8, 10]. Cryotherapy is be -
lieved safer in this respect with a much lower
incidence of collecting system injury, reported
as almost negligible by some [11, 12]. Heat-sink
effect is also less of an issue with cryotherapy.
This, with the better inter-procedural visualisa-
tion of treatment margin (the ‘ice-ball’ is visible
on CT and ultrasound, whereas the RFA margins
are not as well seen – Fig. 1) may imply that cryo -
therapy is superior, but this is a matter of de -

bate. Cryotherapy does require multiple need les
per case and geometrically precise placement
of multiple needles can be time-consuming.  

Regarding tumour histology, there are no
tumour types that are intrinsically unsuitable
for ablative therapy. Even the most aggressive
cell type (e.g. Fuhrman grade 4) may be cured
by ablation, as long as it was technically feasi-
ble with a suitable penumbra of treatment.
Cystic masses have also been successfully treat-
ed [13]. However, there are issues to do with
the natural history of small renal masses that
the interventionalist needs to be aware of.
Emerging data show that asymptomatic small
renal masses (some use <4cm as the cut off for
‘small’ and others define it as <3cm), have a dis-
tinct and separate epidemiology [14]. Many
more of the small renal masses are of benign or
non-aggressive aetiology, e.g. angiomyolipoma
and the oncocytoma. Non-invasive diagnosis of
these tumour types is not always reliable, and
in some partial nephrectomy series up to 20%
of small renal masses are of such benign cell
types [14]. These lesions also grow very slowly,
and sometimes hardly at all. This raises the in -
creasing question of whether we should obtain
cytological confirmation of all small renal mass-
es before treatment, whether surgical or abla-
tive. Failing that, whether we should maintain a
period of surveillance to assess the growth cha -
racteristics of a given small renal mass. It has
been stated that <2cm masses should be fol-
lowed, and treatment selected once they ex -
ceed 3cm in diameter. This can be safely done
as the likelihood of occult metastasis at this size
is negligible. These emerging dilemmas will
challenge some of our treatment paradigms, as
our inability to gauge the biological aggres-
siveness of a renal mass is a significant 
limitation of diagnostic imaging.  

But a separate, and perhaps more germane,
issue is how to judge treatment success [15-17].
In the initial explorations of renal ablation,
there were some alarming reports of viable tu -
mour tissue on immediate histological exami-
nation of apparently successfully ablated renal
tumours [18]. These reports have been refuted,
by the appreciation that the pathological
analysis of ablated tissue can be difficult. Cell
viability is not easy to gauge. Apparently
healthy cells may in fact be undergoing indi-
rect cell injury. This is especially so regarding
cold injury. 

This inability to confidently measure treatment
success is another hurdle that the ablative ther-
apies face, when compared to the surgical
route. Successful surgery is apparent as soon as
the pathology report is available, but ablative
therapies can only be assessed eventually by
the less satisfactory and slower method of fol-
low-up imaging. Regarding follow-up imaging,
there are no defined surveillance polices. But
one often used is at 3, 6 and 12 months, and
yearly after for the first 5 years [15-17]. Follow-
up can be by CT or MRI (the two modalities are
probably equivalent, but the former is often the
preferred option). What is undoubted is that,
whichever modality is selected, both a pre- and
post-contrast study (i.e. a proper renal mass
protocol) is important, as residual en hance ment
is the key indicator of viable tumour tissue. 

It is a pre-condition of all tumour treatments
that an amount of surrounding normal tissue
should be included as the penumbra of treat-
ment zone. This can vary between 5-10mm
around the tumour, but it is not uncommon to
see a degree of rim enhancement in the early
post-treatment period, due to peripheral perfu-
sion. This has been reported in up to 20% of
masses after cryoablation, and often disap-
pears after 6 months. Experimentally, it corre-
sponds to partial coagulative necrosis caused
by lower temperatures at the edge of the ice-
ball.  

Absence of enhancement within the body of
the mass is the key consideration when assess-
ing treatment response. Absent enhancement
is taken as a surrogate for non-viable tissue.
Ablated tissue, whether heated or frozen will
usually be of a higher density (by up to 20HU)
than viable tissue. This makes enhancement a
difficult feature to gauge. On a subjective
glance, successfully ablated tissue may be mis-
interpreted as enhancing because of its resid-
ual high density. To accurately assess true
enhancement, the pre- and post contrast den-
sity should be objectively measured within the
mass, using carefully placed region-of-interest
cursors, positioned over the solid areas and the
incremental rise after contrast is measured [15-
17]. Although not yet sufficiency well studied, it
is accepted that the same criteria used for renal
mass analysis can be applied for assessment of
successful ablation. An incremental rise of
>20HU after contrast denotes viable, enhanc-
ing tissue and should be assumed to be resid-
ual tumour, requiring repeat ablation. An incre-
ment <10HU after contrast is considered ‘nor-
mal’ and compatible with successful ablation.
An intermediate rise 10-20HU is more problem-
atic, and in the author’s experience often en -
countered. In this situation, a policy of watchful
surveillance should be chosen and re-treat-
ment recommended only if growth of the mass
is observed. Decrease in size as a surrogate for
success, can be difficult to judge [19]. Only a
minority completely disappear. There is some-
times an immediate slight increase in size, fol-
lowed by a gradual diminution in dimensions
(around 30% at the end of the first year).
Decrease in size is said to be more common
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after cryoablation rather than RFA. Limitations
of follow-up imaging raises the issue of post-
treatment biopsy as a measure of treatment
success. Not many centres have used these as
the pathology is difficult and there is always
the issue of sampling error. 

To summarise, accumulating data show that
exophytic masses, <3cm in size, peripherally
located and away from critical structures are
ideal for primary ablative therapy. Never the -
less, ‘difficult’ renal masses have also been 
successfully ablated – e.g. >5cm, central lying,
those adjacent to critical structures and cystic
lesions. These boundaries will expand, but we
must also be prepared to address the emerging
issues of how to better assess the biological
aggressiveness of a given mass and also how to
confidently identify treatment success.

Fig. 1: This montage demonstrates the successful cryoablation of a 3cm-sized renal cell carcinoma (long
arrow; proven on pre-ablation biopsy). The first image shows that hydro-dissection was necessary (ar -
row head). Note how well the ice-ball is visualised on CT on the other 2 images (edge of ice-ball arrowed). 
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Fenestrated EVAR: Quo Vadis?

Introduction
Fenestrated stent-grafts are designed to treat
patients who have unsuitable proximal necks
for standard endovascular repair. These grafts
are customised to the individual patients’ ana -
tomy. The grafts used are three-part composite
systems based on the Cook Zenith device. The
first part is a tube graft fitted with customised
fenestrations. The second part is a bifurcated
graft, and the third part a contra-lateral limb. 

The technique involves four additional steps
compared to a standard Zenith graft deploy-
ment. First, a partial deployment (in terms of
diameter) of the proximal tube graft (constrain -
ed by diameter reducing ties). This allows for re -
positioning and reorientating the graft during
the second step, which is the catheterisation of
each fenestration and target vessel, usually both
renal arteries, but sometimes also the superior
mesenteric artery. The third step is a full de -
ploy ment of the tube graft. The fourth and final
step is stenting of each fenestration with a cov-
ered stent, to maintain full appositioning and
therefore optimal perfusion, a better seal at the
level of the fenestration, and perhaps a better
fixation of the tube graft. A de tailed compre-
hensive step-by-step technical approach has
been published by Moore et al. [1]

Limitations of the fenestrated technique
A fenestrated graft does not require a neck be -
low the renal arteries. In adding up to four fen-
estrations, even suprarenal and some thoraco-
abdominal aneurysms can be treated. A proximal
seal can be found in the descending thora cic
aorta. Nevertheless, it would be presumptuous
not to recognise a number of limitations of fen-
estrated techniques, both anatomical and non-
anatomical. On the non-anatomical side it must
be obvious that fenestrated techniques are cha -
racterised by a greater complexity, there fore re -
quiring extensive extra-mural, hu man, physical
and economic resources. Further more, addition -
al considerations in the choice between open
and endovascular repair, such as threshold 
dia meter for treatment, and co-morbidity of
the patient, are to be taken into account. 

The anatomical limitations should include the
manufacturing of the graft, the evaluation of
technical challenges, and the experience of the
“team”. The anatomical limitations of a fenestrat -
ed technique become obvious if one keeps the
necessary steps during the deployment pro cess
in mind: first, the graft needs to be reposition ed
to its final position to facilitate ca the terisation;
second, the insertion of stents inside the target
arteries must be achieved correctly. 

Any anatomical feature rendering these two pro -
cesses difficult to execute makes the al ready
complex technique even more tedious. Severe
angulation at the level of the visceral aortic
branches or the iliac arteries, narrow iliac arter-
ies, previously inserted grafts (both surgical and
endovascular), all can render repositioning of the
graft during catheterisation more difficult. In ser -
tion of stents into the renal arteries and re nal ar -
tery patency are at risk in case of small or diseas -
ed renal arteries, short renal arteries with early
bifurcations, or a sharp take-off from the aorta. 

Other anatomical particularities can also in crease
the difficulty in planning the graft correctly or
increase the risk of the procedure. Aortic bran -

ches in close proximity to each other and se vere
angulation at the level of the target vessels both
increase the difficulty of planning the graft.
Thrombus inside the proximal neck is not only
a risk factor for endoleak, but also for embolisa-
tion during repositioning. A small diameter of
the aorta in the proximal landing zone can 
render the catheterisation process more diffi-
cult, because there is not enough room to
manoeuvre with the predesigned catheters. 

Literature Results
10 years ago, Anderson et al. published the first
cohort study comprising 13 patients in which
33 renal and superior mesenteric arteries were
targeted [2]. There was 100% procedural suc-
cess, no 30-day mortality and only one renal ar -
tery occlusion at follow-up between three and
24 months. In 2004, Greenberg et al. re ported
on 22 patients with 58 targeted visceral vessels
[3]. There was no surgical mortality and only one
occlusion and two stenoses in target vessels at
six months follow-up. The same group publish ed
an extended series of 32 pa tients with one death
(3%) and two late renal artery occlusions [4].
Verhoeven's initial experience from Groningen
included a series of 18 patients with a procedur -
al success of 45 out of 46 targeted vessels with
the loss of only one accessory renal artery [5].
During mean follow-up of 9.4 months, one ad di -
tional renal artery occluded. No proximal type I
endoleak was detected during follow-up. A 
re port from the Cleveland Clinic discussed the
risks of renal impairment associated with the
technique and provided important guidance
on patient selection and follow-up [6].

In recent years, there have been larger series re -
porting excellent early and medium-term out-
comes with peri-operative mortality rates around
1%, and mid-term target vessel patency rates
around 95% [7-9]. Several authors have also
demonstrated the fenestrated technique to be
a viable alternative to open surgery in patients
with secondary aneurysms (either para-anasto-
motic aneurysms or new aneurysmal progres-
sion after previous open surgery) or type 1
endoleak after previous standard EVAR [10-13].

Finally, the largest European experiences, from
the Netherlands and France, have again con-
firmed that fenestrated EVAR to treat complex
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abdominal aortic aneurysms is associated with
low peri-operative mortality, excellent target
vessel patency, low re-intervention rate and
excellent longer-term protection from
aneurysm rupture [14, 15].

Balancing the choice of treatment for AAA
with short or absent necks
Fenestrated stent-grafting is an additional treat -
 ment option in the treatment of complex ab -
do minal aortic aneurysms. Alternative op tions
are still open repair, or no repair for elderly pa -
tients with significant co-morbidity. Re cently,
chimney techniques have also been proposed
for such aneurysms. However the broader pub-
lic should understand that chimney tech niques
have mainly been used to rescue renal arteries
after misplacement of a standard stent-graft, or
in some acute situations. It would be a mistake
to advise patients with com plex abdominal aor -
tic aneurysms to be treated primarily with chim -
neys in the elective setting. There is simply not
enough evidence (at this moment) to do this.

The final choice towards a fenestrated procedure
is depending on patient characteristics (e.g. age
and co-morbidity), and aneurysm characteristics
(e.g. diameter and anatomical features). In 2011,
to a certain extent, a patient has the right to
choose, if feasible. Economic considerations also
play a role considering the enormous problems
of health care systems around the world. 

The fenestrated technique is now entering its
second decade and has matured. Results have
shown to be excellent and durable [14, 15]. In
addition, although technically more challeng-
ing again, the fenestrated technique has been
used successfully to treat proximal type I
endoleaks or extension of disease in patients
having undergone previous standard endovas-
cular and open surgery [10-13].

Who should use these techniques?
The fenestrated technique is now mature and has
been widely applied with great and consistent
success in and outside Europe. In the United
States, the graft is still not FDA-approv ed,
which has resulted in an increasing use of home -
made fenestrated grafts. In Europe, William Cook
Europe should be commended for having put a
lot of effort into training interested physicians. 

Nevertheless, the risk of the technique being jeo -
pardised by inexperienced and poorly-trained
users is a reality. Cases can vary from straight-
forward to extremely difficult, based upon the
anatomy as explained above, but also on the
number of fenestrations to be used. More com-
plex anatomy, including juxta- and suprarenal,
and even some thoraco-abdominal aneurysms,
can be addressed with fenestrated grafts, but
in more complex anatomies, one has to expect
longer procedure times, including longer fluo-
roscopy times, the need for additional ancillary
products, and sometimes even additional ad -
junctive surgical techniques. Therefore, if one is
eager to take on more difficult cases, one has
to consider the consequences. 

A standard fenestrated graft with two small fe -
nestrations for the renal arteries (Fig. 1) can
usually be used in short-necked and some jux -
tarenal aneurysms. This involves a well-defined
procedure including a small standard list of
ancillary products, especially if the anatomy is
straight-forward (e.g. 900 take-off renal arteries
with good calibre, and good quality iliac arteries,
Fig. 1). More complex anatomy (most juxtarenal/
suprarenal aneurysms) does require a three-
fen estration graft, which results not only in
more difficult planning, but also a longer pro-
cedure time, as a third vessel (the superior
mesenteric artery) needs to be catheterised
(Fig. 2). This requires longer fluoroscopy with
lateral viewing, but also the availability of more
ancillary products, including a wider range of
catheters and wires. Finally, some suprarenal
and most thoracoabdominal aneurysms, mainly
type IV TAAA, will require a four-fenestration
graft (Fig. 3). Needless to say, this again in -
creases the le vel of difficulty, both in planning
and execution.

More complex cases and cases with additional
anatomical challenges should probably only be
undertaken in larger expert centres with a hyb -
rid suite set-up in the operating room, the avail -
ability of back-up stent-graft components, and
a wide range of ancillary products. Modern fix ed
systems guarantee not only ongoing funct ion ing,
but also much better image quality and addi-
tional interesting features, like automa tic position
return. It is these authors’ firm be lieves that all
complex fenestrated and branch ed procedures

Fig. 1: Postoperative Computed To -
mography Angiography of a stan -
dard fenestrated graft (two small
fenestrations and a scallop for the
superior mesenteric arte ry) with
easy anatomy: 900 take-off of both
renal arteries, straight aor tic neck,
good calibre iliac access ves sels
with only moderate angulation.

Fig. 2: Postoperative Computed
Tomography Angiography of a
more complex juxtarenal aneu -
rysm treated with a three-
fenestra tion graft (small fenestra-
tions for both renal arteries and
the superior mesenteric artery,
and a scallop for the celiac arte ry).
In addition, the iliac artery ana to -
 my is challenging: angulation will
increase the difficulty to reposi-
tion the graft and the catheteri-
sation of the three target vessels.

Fig. 4: One Hybrid suite in Klinikum Nürnberg: a
70m2 operating theatre equipped with an Artis
Zeego (Siemens, Erlangen, Germany) fixed imag-
ing system. 

Fig. 3: Intra-operative image of a
four-fenestration graft. All four
visceral arteries need to be cathe -
terised and stented. Planning of
such a graft requires meticulous
measuring; execution is techni-
cally more difficult. Note that the
covered balloon-expandable
stents in the renal arteries were
relined with a self-expandable
stent to avoid kinking and
smoothen the transition zone
between stent and artery.

continued on page 11 >>
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Recently, the concept of the vulnerable plaque
has been put forward. “Vulnerable” plaques are
atherosclerotic plaques that have a high likeli-
hood of causing thrombotic complications,
such as myocardial infarction or stroke. Plaques
that tend to progress rapidly are also consid-
ered to be vulnerable. Despite advances in the
understanding of the atherosclerotic disease
process and our knowledge that luminal steno-
sis is insufficient to predict a plaque's vulnera-
bility, current imaging markers that are includ-
ed in the guidelines for carotid and coronary
interventions are based solely on the degree of
luminal stenosis. There are several reasons for
this paradox: 

i. Until recently, imaging of the arterial wall
was not feasible and the only available ima -
ging marker used in the large clinical trials
(e.g. those validating carotid endarterecto-
my) was the degree of luminal stenosis as
assessed by digital subtraction angiography. 

ii. It remains a matter of debate which plaque
features should be assessed and which
imaging modality should be used to assess
a plaque's vulnerability.

iii. Only a limited number of prospective out-
come studies with relatively small number
of patients based on plaque characterisa-
tion have been done.

iv. Lack of a representative animal model of
plaque rupture and acute coronary 
syndrome/sudden death.

Recently, several imaging techniques have
emerged that are able to depict the arterial lu -
men and the vessel wall, such as high-resolu-
tion black-blood magnetic resonance imaging
(hr-bb-MRI), positron emission tomography
(PET)/computed tomography (CT), ultrasound
(US), intravascular ultrasound (IVUS) and com-
puted tomography angiography (CTA). Many of
these imaging modalities have been extensive-
ly validated with histopathology. Over the last
two decades, countless studies have attempted
to define imaging features associated with

plaque vulnerability for several vascular 
territories. Most were cross-sectional studies,
including patients who suffered from an acute
event (i.e. myocardial infarction or stroke) and
compared culprit with non-culprit lesions or
included a control group with atherosclerotic
disease but no acute event. Some studies had a
pro spective design, including a clinical and
imaging follow-up of patients who had under-
gone some form of plaque imaging. A number
of imaging features have emerged which are
associated with events:

i. The calcified coronary plaque burden, as
assessed by CT [1]

ii. The plaque burden, remodelling index and
presence of thin-cap fibroatheromas, as
assessed by IVUS [2]

iii. Size of the lipid-rich/necrotic core, pres-
ence of intraplaque haemorrhage and 
presence of a thin or ruptured fibrous cap,
as assessed by hr-bb-MRI [3]

iv. Vessel wall inflammation, as assessed by
PET/CT [4]

A small number of studies have examined the
effects of plaque imaging on the choice of
interventional treatment modality. Altaf et al.
[5] showed in a study of 60 patients with high-
grade symptomatic carotid stenosis undergo-
ing carotid endarterectomy (CEA) that patients
with intraplaque haemorrhage as detected by
MRI were more likely to have microembolic sig-
nals during the dissection phase as measured
by transcranial doppler scanning (adjusted OR,
5.8; 95% CI, 1.1 to 30.4, P=.037). The authors
concluded that this imaging technique can be
used to identify patients with increased intra-
operative thromboembolic risk, and this could
influence preventive strategies. Yoshimura et al.
[6] showed that high intensity signal (HIS) on
time of flight MR angiography suggestive of
intraplaque hemorrhage indicates carotid
plaques at high risk for cerebral embolism after
stenting. Ischaemic lesions on post-procedural
DWI-MRI were more frequent in the HIS-positive
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plaques (25/38, 65.8%) than in the HIS-negative
plaques (26/74, 35.1%; P=0.006). Peri-procedur-
al ischaemic symptoms were more frequently
observed in HIS-positive plaques (7/38, 18.4%)
than in HIS-negative plaques (1/74, 1.4%;
P=0.013). Multivariate logistic regression analy-
sis identified HIS on TOF-MRA as an independ-
ent predictor of peri-procedural ischaemic
symptoms (odds ratio, 15.08; 95% confidence
interval, 1.76-129.0). Yamada et al. [7] perform -
ed quantitative analysis of plaque characteris-
tics in carotid arteries using black-blood-MRI
before and DWI-MRI after carotid artery stent-
ing (CAS) in 50 patients. In the patient group
that was positive (n=19) for newly appearing
ipsilateral silent ischaemic lesions (NISIL), signal
intensity ratios from T1 weighted images
(1.40+/-0.19 and 1.18+/-0.25, p<0.01) were
higher than in the NISIL-negative group (n=31).
The same group performed CAS in 56 patients
and CEA in 25 patients [8] and showed that in
the group with high SIR on black-blood-MRI,
the incidence of NISIL was significantly greater
after CAS than after CEA (61% vs 13%, respec-
tively, p=0.006), whereas there were no signifi-
cant difference in NISIL after the two proce-
dures when the SIR was <1.25 (21% vs 0%). In
multivariate regression analysis, the independ-
ent predictors of NISIL were CAS (p=0.002),
symptomatic stenosis (p=0.036) and the SIR
(p=0.049). In summary, recent studies suggest
that intraplaque haemorrhage – as detected by
black-blood MRI – is associated with an in creas -
ed risk of CAS. Further studies are needed to
investigate whether these patients will have
lower event rates with carotid endarterectomy.

CONCLUSION
Current studies, although many of them limited
by non-randomised study design, small sample
size and short-term follow-up were able to
identify certain plaque characteristics which
are associated with an increased risk of cardio-
or cerebrovascular events. Of the imaging tech-
niques used to identify the vulnerable plaque,
MRI has the highest potential in the carotid

arteries as it has – compared to ultrasound and
CT – superior soft tissue contrast and is the
only imaging modality which can reliable iden-
tify intraplaque haemorrhage, one of the key
features of vulnerable plaques. PET/CT has
recently emerged as a viable tool to measure
plaque inflammation and several molecular 
targets have been identified which could be
useful to characterise rupture-prone vulnerable
lesions. In the coronary arteries, IVUS and CT
angiography seem to be promising tools to
identify vulnerable lesions. Several imaging
markers have been identified which are associ-
ated with an increased risk of cardio- or cerebro -
vascular events, such as (calcified) plaque bur-
den, intima media thickness, presence of a thin
cap fibroatheroma, echolucent plaques, intra -
plaque haemorrhage, presence of a thin/rup-
tured fibrous cap and plaque inflammation. To
date it is not clear which of these imaging
markers is best suited to identify vulnerable
lesions, and further prospective studies are
needed that combine new imaging techniques,
laboratory and clinical markers to identify the
best approach in each individual patient.
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(defined as anything above the standard two-
fenestration graft in acceptable anatomy) should
be done with a fixed imaging system. However,
surgical cut-down and longer procedure times,
including the need for general anaesthesia and
sometimes spinal fluid drain age, do necessitate
a sterile environment. This is a strong argument
for hybrid suites (fixed imaging system in an
operating theatre environment) (Fig. 4). 

This should not add to the turf battle, as coop-
eration between involved specialists (vascular
surgeons and in terventional radiologists) only
increases the quality and safety of patient treat -
 ment. In our centre, we discuss all vascular pa -
tients in daily meetings and allocate them to a
treatment op tion together. It is less important
who is doing which type of procedure. Surgeons
sometimes perform interventional and endo -
vascular procedures alone. So do our interven-
tional radiologists, also in the hybrid suite if
needed. For the more complex cases, we are
happy to pool our experiences and techniques,
and usually perform the procedure together.

Should these procedures be centralised and if
so, who should decide or guide allocation? 
Ob  viously a commercial company, even working
in a medical environment, is not ideally placed.
Neither are more experienced doctors, who face
obvious potential conflicts of interest. May be
professional organisations should undertake
the centralisation of these more complex proce -
dures. This could be based on volume, experi-
ence, team approach, and set-up requirements.
The importance of this is obvious, as most com -
plex aortic aneurysms are likely to be treated
by endovascular methods in the near future. 

Conclusion
Many anatomical and non-anatomical factors
have to be taken into account before a final
decision can be made to treat a patient with a
fenestrated graft. The technique has reached a
high degree of maturity and published results
are consistent and durable. In these authors’
opinion, the fenestrated technique is the first
treatment option for most suitable complex
abdominal aortic aneurysms. 
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No, do not be misled by inappropriate trials –
re nal stenting is not dead. It is merely that 
re cent trials have not cor  rectly addressed the
subject for various reasons. Many renowned IRs
have de vot ed a lot of energy creating and per-
forming these trials, and for this they should be
commend ed. But unfortunately, the design and
technical ap proaches they have used have led
to flawed results.

Recent trials have falsely resigned renal stent-
ing to the dustbin, but we should not trust in -
appropriately designed clinical trials. If a trial is
not well-designed, its conclusion will be either
false or misleading. This is exactly what happen -
ed with recent trials, despite the conclusion of
the 2003 Cochrane review based on the older
trials: “In patients with hypertension refractory to
medical therapy, there is some weak evidence
that balloon angioplasty lowers blood pressure
more effectively than medical therapy. Balloon
angioplasty appears to be safe and leads to fewer
cardiovascular and renovascular complications.”

Additionally, one can read in another more re -
cent meta-analysis “in patients with RAS, percu-
taneous renal revascularization, in addition to me -
dical therapy, may result in a lower requirement
for antihypertensive medications, but not with
improvements in serum creatinine or clinical out-
comes, as compared with medical management
over an intermediate period of follow-up”: not
such a bad result after all! Average SBP reduc-
tion is 3mmHg, significantly reducing the risk of
the cardiovascular complication of hypertension. 

Astral does not allow the drawing of any
con clusion and should be always 
challenged:
• 65% of the centres entered <1 patient/year,

during an inclusion period of >7 years
• The randomisation process was based on un -

certainty: a method which is largely debatable

Marc Sapoval
Hôpital Européen Georges Pompidou
Paris, France

• The lack of results in patients in whom stent-
ing was deemed indicated by the design of
the trial

• The authors themselves are in doubt of their
results, because they recently wrote:
“However, there is without doubt a group of
patients with renovascular disease who do
benefit from intervention and it is essential
that this subset be better defined.”

Star is almost as inappropriate
• Small groups
• only 72% (46/64 patients) effectively stented

in the stent group 
• unacceptably high adverse events rate relat-

ed to the technique (low volume centres,
high profile platforms up to 8 Fr sheath)

Added to this, all previously published trials
have demonstrated a high crossover rate that
underlines the success of renal artery stenting. 

We are now at a point where in many centres,
Astral has destroyed the previous patient refer-
ral patterns because the clinicians read “stent-
ing is not anymore indicated for renal function
preservation” instead of reading “renal stenting
in case of uncertainty is not efficient.” 

Where should we go? 
Our belief is that renal stenting is efficient, pro-
vided that appropriate patient selection is
done and the appropriate technique is used.

.035 stenting is dead: all renal stenting should
be done on a .014 or .018 platform. There are
several excellent stents that allow100% of renal
stenting to be performed using a 5 Fr sheath
(decreasing the puncture site complications, a
major concern in term of frequency in this pop-
ulation, and the only significant complication
of renal stenting).

Regarding patient selection, the future lies in
pressure gradient measurements, following IA
injection of Dopamine and using pressure .014
wires. Mangiacarpa et al. have elegantly de mon -
strated that if the mean pressure gradient after
Dopamine is ≥20mmHg, the patient will benefit
from the intervention [1]. Therefore, the percen -
tage of stenosis determined using angio is not
appropriate, and 4 Fr catheters measuring trans -
 stenotic gradient are not appropriate either.

Patients that are candidates for 
renal artery stenting
Do not miss these patients – teach your colleag -
ues the indications that no study has disproved:
1. Patients with poorly controlled HTN and a

severe uni- or bilateral renal artery stenosis.
These patients should undergo renal artery
stenting because RCT have shown that blood
pressure can be decreased by approximate-
ly 3-4mmHg (SBP) and 1-3 DBP by stenting.

2. Patients with severe stenosis on a single
functional kidney in which ACE are required,
either for the control of blood pressure or
for other indications (cardiac failure, renal 
failure, etc.)

3. Patients in which unilateral stenosis is not
responsible for poor control of blood pres-
sure, but in which 6-month follow-up
demonstrates reduction in kidney length of
more than 1cm on echography.

4. Patients with recurent flash pulmonary oede -
ma and uni- or bilaretal renal artery steno-
sis, in case of absence of cardiac disease
(valvular, ischaemic or cardiomyopathy).

In conclusion, 
1. Renal artery stenting is commonly practiced

in dedicated centres, and despite conserva-
tive approach, common indications are not
to be overlooked. 

2. The results of ongoing trials will enhance
our knowledge on this topic.

3. The use of .014 pressure wire will most likely
help in selecting the best patients for renal
stenting.

4. Renal artery stenting is not dead! It may be
well back in our daily practice, provided that
clinicians are well educated and the patient
selection is done appropriately.

Opposition: Renal Stenting is NOT Dead

Controversies in vascular interventions: Renal Stenting is Dead
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Proposition: Renal stenting is dead

Andreas Gruentzig reported the first successful
renal angioplasty in 1978 and there was great
cheer and hope. Surprisingly perhaps, 33 years
later the debate still rages as to whether the
procedure is of any benefit to patients. 

Renal vascular disease, for the purpose of this
article, means atherosclerotic renal vascular
disease (ARVD) and does not include the dis-
parate group of arteridites which are rare and
often respond well to simple angioplasty. 

The challenge of atherosclerosis
Atherosclerosis is one of the main medical chal-
lenges facing medicine in the West, taking sec-
ond place only to cancer. Although it can be
focal, e.g. in the renal artery, it is usually a dif-
fuse disease affecting many vascular beds and
causing a myriad of symptoms and signs. ARVD
however is typically a silent disease, the kid-
neys all too often severely damaged by the
time of diagnosis. The symptoms when present
(hypertension & renal impairment) have many
other confounding causes, and it is often im -
possible to confidently prove any association
with the underlying renal artery stenosis. No
surprise then that to this day, some regard re -
nal stenting as a diagnostic test – “let’s suck it
and see”!

Clearly there is no role for such an approach in
the 21st century and doctors, patients and gov-
ernments expect better… much better. This is
particularly important with expensive proce-
dures and those associated with comorbidity.
Renal stenting carries a small risk of significant
morbidity and on occasion patients can die.
Therefore the benefits of renal stenting have to
outweigh any disadvantages; a pre-requisite of
medicine being ”first do no harm”. 

The problem of evidence
Modern medicine demands evidence, and level
I evidence comes in the form of randomised
controlled trials, with ideally a meta-analysis of
those trials. There are at least six completed
randomised controlled trials (SNRASCG, EMMA,
DRASTIC, STAR, ASTRAL and CORAL), four meta-
analyses and a Cochrane review all trying to
answer the question as to whether there is any
additional benefit from renal revascularisation
over and above best medical treatment. One
trial (CORAL) awaits publication and there are a
further three either recruiting or not yet pub-
lished (NITER, RAVE and RADAR) (Table 1).
These trials have been led by centres from the
USA, Canada, France, Netherlands, Germany,
Italy and the UK, and have collectively random -
ised over 2000 patients during the period

1995-2008, a truly commendable international
effort. 

The early trials (EMMA, SNRASCG and DRASTIC)
were criticised for either their small numbers or
large number of crossovers (DRASTIC). They
also preceded the stent era, using simple
angio plasty almost exclusively. Meta-analyses
(2003) of these three studies concluded that a
moderate but useful benefit from angioplasty
could not be excluded, or in common English,
“go back to start” and do it all again. 

The ASTRAL trial (806 patients) was adequately
powered, the STAR trial (140 patients) less so
and the focus or primary end point of these tri-
als moved from hypertension control to renal
function. Can renal stenting benefit renal func-
tion? ASTRAL and STAR reported their results in
2009 amongst a fair amount of publicity and
then the controversy began once again. Just
like their predecessors, neither trial could find
any evidence of benefit from renal stenting. It
didn’t matter whether one looked at blood
pressure, renal function, cardiovascular and
renal events or simple survival: the message
was the same - there was no evidence of signif-
icant benefit. Furthermore, pre-specified sub-
groups which looked at stenosis severity, renal
size and baseline renal function also failed to
show benefit. As an act of almost desperation,
the ASTRAL investigators looked at a post hoc
subgroup, those with either bilateral severe
(>70%) or single kidneys with a >70% stenosis,
the answer was the same: negative.

“Kiss my ASTRAL” is one example of the senti-
ment expressed. The criticisms of the ASTRAL
(and other trials) are as follows -

• you randomised the wrong patients 
• those who were expected to benefit did not

go into the trial

• not everybody randomised had the planned
procedure

• too many centres doing too few patients
• the investigators are lousy at stenting and

have a high complication rate 
• some lesions treated were not “haemody-

namically significant”
• you didn’t use a core laboratory or measure

pressure gradients

and so on and so forth. These criticisms are un -
derstood and many are generic to any large cli -
nical trial and will be discussed further during
the renal debate. However the first two are
worth reflecting upon. There seems much con -
fu sion from the critics as to how a clinical trial
is conducted whilst adhering to the ethics of
good clinical practice. The uncertainty principle
is fun damental: it is almost impossible to ex -
pect a doc tor to randomise a patient if he/she
strongly be lieves that one treatment is superior
to the other. The patient is likewise very likely
to be influenc ed by the doctor’s beliefs and not
agree either. 

However the prevailing view amongst the
ASTRAL trial participants was that there was no
agreement or consensus on how to treat the
vast bulk of these patients with ARVD. Some
centres were almost stenting every stenosis
they tumbled upon, and others hardly stented
anyone at all. All UK centres were invited to par -
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ticipate, resulting in a heterogeneous group of
patients entering the trial, reflecting the dispa -
rate views of the clinical teams. Not every centre
participated and it has been difficult to find out
what happened to patients who were stent ed
with the ASTRAL trial. A retrospective analysis
from one of the most active ASTRAL centres
has shown the outcome of those stented out-
side the trial to be no different to those ran-
domised. Clearly in that centre, they are unable
to predict who will respond to stenting. It is my
view that at present the ability to identify the
stent responders remains elusive.  

On a more positive note, we still don’t have
long term results from the ASTRAL trial and fol-
low-up continues. The CORAL trial (the largest
so far) has delayed publication of its results and
we have to ask why that would be, but we keep
our fingers crossed.
In the meantime as things stand there is NO
EVIDENCE that renal revascularisation is of any
benefit to patients. It is worth reading this sen-
tence again because it does NOT say renal
revascularisation is of no benefit, it simply
states there is NO evidence. 
But we live in a world where evidence is
required… remember Iraq. 

“There were about 700 inspections and in no
case did we find weapons of mass destruction”
Hans Blix March 2004.

Trial

SNRASCG

EMMA

DRASTIC

STAR

ASTRAL

CORAL

NITER

RAVE

RADAR

METRAS

Publication year

1998

1998

2000

2009

2009

closed

closed

closed

not recruiting

waiting

Primary outcome

blood pressure

blood pressure

blood pressure

renal function

renal function

composite cardiovascular & renovascular

mortality

0

0

0

2 (3%)

2 (0.6%)

Result

negative

negative

negative

negative

negative

Device

PTA

PTA

PTA

stent

stent

n =

55

49

106

140

806

1080

52

Table 1: Randomised controlled trials of renal revascularisation versus best medical treatment (1998-2009) 

Publication year

2003

2003

2011

2011

Table 2: Meta-analyses of renal trials (2003-11)

n =

202

202

1208

1030

Result

significant for systolic and diastolic
blood pressure

not significant

reduction in medication P<0.001

trend toward better systolic BP, 
diasto lic BP, and Cr with PTA/stent 
but not significant

Meta-analysis

Nordman

Ives

Kumbhani

Shetty
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GORE® VIATORR® TIPS Endoprosthesis

The GORE® VIATORR® TIPS Endoprosthesis is
an innovative solution for TIPS in both de
novo and revision procedures. The propri-
etary, reduced permeability ePTFE graft lin-
ing minimizes transmural permeation of bile
and mucin (which are common causes of
patency loss) and minimizes tissue ingrowth
into the graft for ease of surgical dissection
during liver transplantation. Additionally, it
offers improved radial compression strength
over the leading, commercially-available
stents, and ensures secure anchoring with
minimal kinking and tissue deformation.
The unlined "chain link" segment of the
device allows for nutrient portal perfusion.

Early Use of TIPS in Patients with Cirrhosis
and Variceal Bleeding, results of a RCT using
GORE® VIATORR® TIPS Endoprosthesis.

Methods
Study investigators randomly assigned, within
24 hours after admission, a total of 63 patients
with cirrhosis and acute variceal bleeding who
had been treated with vasoactive drugs plus en -
doscopic therapy to treatment with a polytetra-
fluoroethylene-covered stent within 72 hours
after randomization (early-TIPS group, 32 pa -
tients) or continuation of vasoactive-drug ther-
apy, followed after three to five days by treat-
ment with propranolol or nadolol and long-
term endoscopic band ligation (EBL), with in -
sertion of a TIPS if needed as rescue therapy
(pharmacotherapy–EBL group, 31 patients).

Patients had Child–Pugh class C disease (a
score of 10 to 13) or they had class B disease (a
score of 7 to 9) but with active bleeding at
diagnostic endoscopy. Patients with scores
higher than 13 were excluded from the study.

The e-PTFE–covered GORE® VIATORR® TIPS
Endoprosthesis were initially dilated to 8mm. If
the portal-pressure gradient (the difference
between portal-vein pressure and inferior vena
caval pressure) did not decrease to below 
12mm Hg, the stent was dilated to 10mm.

Results
During a median follow-up of 16 months, re -
bleed ing or failure to control bleeding occurr ed
in 14 patients in the pharmacotherapy–EBL group
as compared with one patient in the early-TIPS
group (p = 0.001). The one-year actuarial proba bi -
lity of remaining free of this composite end point
was 50% in the pharmaco therapy–EBL group
versus 97% in the early-TIPS group (p < 0.001). 

The one-year actuarial survival was 61% in the
phar macotherapy–EBL group versus 86% in the
early-TIPS group (p < 0.001). The one-year actu-
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arial survival was 61% in the pharmacotherapy–
EBL group versus 86% in the early-TIPS group
(p < 0.001).

Conclusion
In patients with Child–Pugh class C disease or
class B disease with active bleeding who were
admitted for acute variceal bleeding, the early
use of TIPS with an e-PTFE–covered stent was
associated with significant reductions in the
fai lure to control bleeding, in rebleeding, and
in mortality, with no increase in the risk of he -
patic encephalopathy. In these patients with
cirrhosis who were hospitalized for acute vari -
ceal bleeding and at high risk for treatment fail-
ure, the early use of TIPS was associated with
significant reductions in treatment failure and
in mortality.

Introducing a new 'Early TIPS for Ascites Study'

Recently a new 'early TIPS trial' initiated by Boyer
and Haskal (PI, USA) will compare the GORE®
VIATORR® TIPS Endoprosthesis with Large-Vo lu me
Paracentesis for the Treatment of Ascites in Pa -
tients with Portal Hypertension. This trial will fo -
cus on patients who have cirrhosis of the liver
with portal hypertension and difficult to treat as -
cites. The goal is to demonstrate that TIPS with the
GORE® VIATORR® TIPS Endoprosthesis im proves
transplant-free survival compared to LVP in pa -
tients with cirrhosis and difficult to treat ascites.

INDICATIONS FOR USE IN THE US: The GORE® VIATORR® TIPS
Endoprosthesis is indicated for use in the de novo and revision
treat ment of portal hy per ten sion and its complications such as
variceal bleeding, gastropathy, refractory ascites, and/or hepa tic
hydrothorax. INDICATIONS FOR USE UN DER CE MARK: The GORE®
VIATORR® TIPS Endo prosthesis is indicated for use in the treatment
of portal hypertension and its complications such as: variceal bleed-
ing refractory to, or intolerant of, convention al therapies, inaccessible
varices, gastropathy, re fractory ascites, and/or hepatic hyd rothorax.
Refer to Instructions for Use at goremedical.com for a complete
description of all contraindications, warnings, precautions and
adverse events.  
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The Film Inter pretation
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expert teams going head-
to-head to diagnose tricky
cases – join us to see who
the winner will be!

Tomorrow, 15:30
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No matter where you stand on the recent con-
troversy surrounding the concept of chronic
cerebrospinal venous insufficiency (CCSVI) and
its proposed association with multiple sclerosis
(MS), it is increasingly clear that this theoretical
phenomenon challenges interventionalists
with far more questions then there are answers
readily available. Whether an unconvinced
sceptic, open-minded observer, perplexed clini-
cian, hostile critic or convinced believer, no one
is dispassionate and all have to agree that
nothing in recent history has rocked our field
with the emotionally polarising force of CCSVI. 

Currently, the themes of a myriad of big picture
questions concerning CCSVI can be consolidat-
ed into three important considerations: 

1. Does treatment of CCSVI cure MS? 

2. Does CCSVI have a fundamental role in
causing MS? 

3. Does endovascular therapy produce 
objectively measured patient benefits
beyond a placebo effect? 

Certainly, other equally important and more
detailed diagnostic, pathophysiologic, anatom-
ic, technical, and safety questions challenge us,
but as interested parties seek to embark on 
collaborative controlled trials to study the 
outcomes of CCSVI treatment, it is perhaps 
prudent and beneficial to pause and examine
current snapshots of these three general issues.
Based on the initial clinical experience to date
and with some literary license, the following
comments provide perspectives that attempt
to summarise the contemporary opinions of
interventionalists actively involved in the 
treatment of CCSVI. 

The present consensual view of interventional-
ists and hopeful patients is resigned to the con-
clusion that treatment of CCSVI is not a cure for
MS. Debates rage over what roles, if any, CCSVI
may play in conjunction with the genesis, pro-
gression and symptoms associated with MS,
but even the most evangelical CCSVI advocates
understand that relief of extracranial venous ob -
 struction will not magically re-myelinate com -
promised axons or reverse existing plaques. 

The question of whether CCSVI has a function
in the genesis of MS is extremely contentious.
Perhaps, it looms as one of the most inflamma-
tory issues for many neurologists because it
challenges the widely held immune/auto-im -
mune paradigm that dominates MS research
models and clinical treatment concepts. The
influence of the doctrine that “establishes” the
immune basis for MS is profound, despite the
lack of a clear understanding of how an im -
mune mechanism is involved in the initiation of
disease and subsequently, its episodic course. 

Clearly, a genuine collaboration that respectful-
ly encourages involvement of all interested

parties could lead to the most objective, effi-
cient and conclusive scientific investigations of
CCSVI, but make no mistake; this will require
the successful tackling of many tough chal-
lenges. Daunting impediments include: vested
interests, silos with different cultures, hidden
agendas, and diverse levels of understanding,
strong egos, messenger killers, entrenched
dogmatists, sanctimonious pontificators, cyni-
cal nihilists, and a whole range of biases.

Obviously, no one denies that interventional-
ists are ill-equipped to exclusively shepherd
clinical treatment trials aimed at providing
meaningful results informed by prior experi-
ences that refined safety and efficacy metrics
to objectively investigate new drug therapies.
On the other hand, what has been learned
from the initial observational phase of CCSVI
treatment is informative and should not be
wholesale discounted. 

For example, it is now apparent that after
endovascular therapy, certain constitutional or
general symptoms common to MS patients,
such as fatigue, heat intolerance, clouded cog-
nition, urinary problems, cold distal extremities
etc., respond in a tempo that ranges from
hours to days rather than the usual weeks or
months typically necessary to achieve full ben-
efits and clinical stabilisation with pharma -
cological disease-modifying therapies.

It is in everyone’s interest to contribute to the
development of new therapeutic concepts
capable of delivering improved treatments that
yield greater benefits for MS patients and their
families. In terms of CCSVI, this involves the
performance of high-quality randomised con-
trolled trials incorporating objective analyses of
results using standard measurements of out-
comes established in the MS literature while
taking into account other potentially positive
responses related to the endovascular 
management of venous obstruction.  

Perhaps, there are unrealised synergistic oppor-
tunities with the combination of therapeutic
modalities. It is conceivable that disease-modi-
fying drugs, together with endovascular treat-
ment of CCSVI, working through different
mechanisms to manage the disease process,
have the potential to incrementally benefit
patients beyond what can be achieved with a
single approach. After all, it is not far-fetched to
expect that combination therapies targeting
different aspects of a progressive disease
process might improve upon the relatively
modest therapeutic advantages realised with
current therapies. 

Indeed, recent publications in the medical liter-
ature have questioned the exaggerated cost/
benefit ratio for patients administered current
disease-modifying therapies. The wisdom and
value of sustaining therapeutic approaches
that cost more than $800,000 per quality-
adjusted life year (QALY) – about 10 times as

Michael Dake
Stanford University School of Medicine
Stanford, California, USA

expensive as what is generally considered cost-
effective – may undergo further scrutiny in the
future (1). Similar studies that detail bench-
marks for therapeutic effectiveness in other
important diseases have informed and ulti-
mately guided decisions by insurance organisa-
tions and government healthcare agencies
responsible for healthcare payments. 

Currently, the long-term results of endovascular
treatment of patients with CCSVI are unknown.
Although it is estimated that 15,000 patients
have been treated worldwide, many have not
received adequate follow-up surveillance. This
is often due to the lack of local or regional op -
portunities for undergoing the initial proce-
dure. In many cases, this results in patients tra -
velling long distances to undergo therapy, but
subsequently leaves them without any conti-
nuity in medical care for follow-up at home. 

Without the ability to capture the important
necessary data for longitudinal follow-up eval-
uations in a large percentage of patients, the
reports to date of early treatment experience
have focused on detailing the safety of the pro-
cedure and immediate responses. The initial
experiences of endovascular treatment of
CCSVI published in the medical literature are
consistent in documenting the safety of bal-
loon angioplasty (PTA), (and in smaller groups,
stent placement following failure of PTA) and
lack of associated serious adverse events (2-4).
The frequencies and range of procedure-relat-
ed complications is similar to those established
for endovascular interventions involving other
venous territories, including substantial 
experience in iliac veins, vena cavas, and 
brachiocephalic veins. 

Many prominent neurologists have dismissed
the concept of CCSVI as totally implausible and
absolute lunacy; at best, an annoying distrac-
tion that steals attention from promising new
drug therapies and at worst, a simplistic farcical
ruse conjured to trick susceptible patients into
chasing an expensive illusion. Proponents of
CCSVI contend that its relevance to the location
of typical peri-venous plaque in MS is support-
ed by the presence of documented correlates
elsewhere in the body. They argue that the his-
tological appearance of peri-venous cuffing
evi  dent in MS plaques is similar to the peri-
venous tissue reaction observed in a variety of
other anatomic territories where there is chron-
ic obstruction of a venous bed – such as, leg
veins in the setting of chronic deep venous
thrombosis (post-phlebitic syndrome), and
hepatic veins associated with an obstructive
venopathy like Budd-Chiari. 

When presented with this notion, many neurol-
ogists are in disbelief that such a ludicrous idea
could be seriously entertained. “Prevalence
studies would indicate that chronic venous
insufficiency of the legs and MS are as far apart
pathologically as possible.” 

Underappreciated in the midst of these clash-
ing positions is one other example of a similar
venous lesion with potential relevance to MS –
sheathing of retinal veins. This cuffing or
sheath ing of veins can be appreciated on fun-
doscopic examination of the eyes and may be
associated with retinal vein thrombosis, optic
neuritis and vision loss. In the majority of cases
when it is diagnosed during an evaluation of
disturbed vision, it occurs in patients with MS.
Studied extensively at the Mayo Clinic, it is not
however singularly associated with cases of
established MS. Its frequency among MS 
pa tients is estimated to range from 11% to
42%. After fluoroscein dye administration, it is
possible to observe leakage of dye around the
retinal veins and histologically, the veins 
display a thickened wall similar to appearances
observed in other chronically obstructed
venous territories. 

When contemplating the possible association
between venous obstruction, blood-brain bar-
rier leakage, myelin destruction and immune
mechanisms responsible for the initiation of
MS, it is interesting to note that the retinal
nerve fibres are not myelinated in 99% of the
population. 

As CCSVI is just one of many potential consider-
ations that may fit as single pieces in a large
puzzle that ultimately influences the develop-
ment of MS in a particular individual, it is not
terribly troublesome at our level of disease un -
derstanding to allow that not all MS subjects
possess the identical predisposing conditions.
The specific contributing elements may be dif-
ferent among MS patients and an individual’s
disease severity, tempo of progression, 
symptoms and response to therapies may be
highly dependent on his/her collection of 
characteristic factors. 

Not unlike the case of another disease – gastric
ulcers – whose aetiology was once “known”
until its pathogenesis was disruptively 
redefined by a radical idea, not all patients 
with Helicobacter pylori develop peptic ulcer
disease. Similarly, not all individuals with
PSEN1, PSEN2, APP, or APOE develop Alzheimer’s
disease, and not all patients with MS have 
retinal vein sheathing. There is a lot we do not
know about the pathogenesis of a great many
diseases and perhaps with MS, we currently 
still face more questions than we have 
answers. 
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Some colleagues are persuaded by the data
that seem to offer a compelling rationale for
the theory of MS being caused by venous in -
sufficiency disease. They also state that we (IRs)
have clearly provided many therapies in the
past based on less well-developed research
than exists for CCSVI. As these patients are 
desperate for treatment options, we must be
responsive to their needs [1].

I give you this reference, because you might
otherwise think that I made all this up just to
provoke discussion. In actual fact, these state-
ments ought not to be discussed by those who
care for good clinical practice, evidence-based
medicine and doing the best for our patients.
However, the whole discussion of CCSVI has
been taken out of the scientific discourse and
has moved instead to what is called “emotion-
based medicine”. Although there is growing
evidence for the non-existence of CCSVI, this
does not seem to make any difference to the
discussion [2]. There are even rumours that
there is a lobby by neurologists and the phar-
macy industry to kill the theory of CCSVI. Those
who are promoting the CCSVI treatment see
proof and compelling data when there is noth-
ing there: it all shows disorganised thinking.

I vainly hoped I would be able to awaken at
least some with my lecture at SIR 2011 in
Chicago, showing that there is precedence for
this kind of jumping-to-conclusions: 200 years
ago, Dr Perkin’s tractors were also believed to
be curing patients, until one good study
proved that is was all an illusion.

There also seems to be a strange fascination in
medicine for the anatomy at both ends of the
Gaussian curve. To call a normal variant an ab -
normality is both clever, from a selling point of
view, and deceptive. This is unfortunately not
unique in medicine.  For decades “patients”
have been treated with septoplasty for nasal
septum deviation or children by tonsillectomy
for large tonsils to prevent all sorts of common
cold diseases. It is not that long ago that many
psychological diseases were connected to be -
ing left-handed. Heilpraktiker connected poor
posture to learning and concentration prob-
lems. And there are many more examples
where normal anatomic variations triggered
wrong-thinking to support a delusion. But as
the singer-songwriter Randy Newman sings,
“short people are just the same as you and I.”

It is good that more and more data are now
coming out. Most publications are very clear in
their denial of CCSVI, but some also suggest
that there might be some relationship between
CCSVI and MS. 

It all started in 2009 with Dr. Zamboni’s hypoth-
esis that extra-cranial venous flow abnormali-
ties (CCSVI) are leading to a stagnant venous
return, which contributes to the pathogenesis
of multiple sclerosis by iron deposition. Chronic
Cerebrospinal Venous Insufficiency plays a 
crucial role in this theory [3]. However, increas ed
venous pressure in CCSVI has never been
reported.

Radiologists who performed venous sampling
for parathyroid have known for decades that
the venous anatomy of the neck shows wide
variation. This variation was always seen as nor-
mal. There are also many other diseases which
result in increased cerebral venous pressure:
venous sinus thrombosis, chronic obstructive
pulmonary disease, idiopathic intracranial
hypertension, and others; yet none of these
conditions have any association with MS.

In his 2009 study, Zamboni investigated 109 pa -
tients with clinically definite MS and 177 con-
trol subjects with transcranial and extracranial
colour Doppler Sonographic examinations.
None of the control patients complied with the
Zamboni criteria for CCSVI, while all of the MS
patients did [3]. To date, three independent
studies with a control group were unable to
show the same results [4-6]. The anatomic vari-
ation called CCSVI was equally distributed
among both MS patients and the control group
in these independent studies. These three inde-
pendent investigations into CCSVI and MS not
only cast doubt on whether CCSVI is the cause
of MS, they call into question whether CCSVI
exists at all, and indicate that such anomalies
are simply anatomical variants and not patho-
logical. However, there are also a few indepen -
dent unpublished reports which show at least
some increase in venous abnormalities in MS
patients, but not the 100% of the earlier
Zamboni paper.

However, the other controversy – improvement
of MS symptoms after PTA treatment – is only
supported by the paper of Zamboni [7]. This
study, without control group, is full of me -
thodological flaws which are all very well ex -
plained in a recent paper by Bagart [8]. Until

Jim Reekers
Academic Medical Centre
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now, no other papers on treatment success
have been published, despite the fact that to
date, many thousands of patients should have
been treated. I have no explanation for this.
However, I am fully convinced that MS patients
do experience improvement after treatment,
but that it is no more than a placebo effect. It is
well known how strong and convincing place-
bo can be. MS complaints also show a huge
variability, which makes interpretation even
more cumbersome in a study without a control
group.

All scientific opinions create complex discus-
sion, and the blend of passion and science that
CCSVI and MS bring forth require tempered
deliberation that should focus on data and
facts. This necessitates a balance between
scepticism and openness to new ideas. Al -
though I am absolutely sure that there is no 
scientific proof for the existence of CCSVI and
the pathologic relation in the development of
MS, it is hard to believe that some of the peo-
ple I have always known as honest scientists,
with important contributions to the field of IR,
have now adopted the habit of spreading false
information, for whatever reason. This is not
the case of course: I believe their support for
CCSVI and MS is sincere. There is now an un -
published presentation which does suggest a
higher percentage of stenosis and collaterals
around the jugular vein in patients with MS.
Maybe the simple solution is that these venous
abnormalities are just an epiphenomenon,
which is an additional condition or symptom in
the course of a disease, not necessarily 
connected to the aetiology of the disease.
Maybe we are all looking at these data from the
wrong perspective.

Inflammation of the central nervous system
(CNS) (neuroinflammation) is now recognised
to be a feature of all neurological disorders. In
multiple sclerosis, there is prominent infiltra-
tion of various leukocyte subsets into the CNS
with resultant elevation of many inflammatory
mediators within the CNS. An extensive dataset
describes neuroinflammation to have detri-
mental consequences, but results emerging
largely over the past decade have indicated
that aspects of the inflammatory response are
beneficial for CNS outcomes. Nevertheless,
these inflammations might be the cause of
what is now called CCSVI. If this is true, patients
with longstanding MS would be particularly
affected. If you then add this to the natural dis-

tribution of venous variations, it might lead to
the observation of something like CCSVI, which
would than better be named Chronic Post-
Inflammation Venous Abnormality (CPIVA). If
this is true, and I am just speculating, it is not
the venous abnormalities which cause MS, but
vice versa: the inflammation with MS is causing
the venous abnormalities. Off course, this is as
much as a hypothesis as the existence of CCSVI
and should first be investigated in a blinded
study with a control group. We have to look at
early MS and late MS, and patients with other
inflammatory diseases of the CNS and control
groups. CPIVA could easily explain what we are
discussing today.

As I stated in my 2008 Dotter lecture, science
and evidence are our only chance to survive as
a specialty, and we should only treat patients
based on evidence, or at least objective meas-
urable outcome parameters, such as necrosis of
uterine fibroids being used as an objective pa -
ra meter after UFE in the pioneer days. Sub ject -
ive outcome data, like well-being or QOL can
only be studied in an RCT with a control group.
In the Global Statement Defining Inter vention al
Radiology, we stated very clearly that being a
clinician is essential for our credibility as IRs [9].
By endorsing and offering treatment for CCSVI
at high costs to the patient, based on very poor
and debatable data, we will not be seen as 
clinicians who protect their patients, but as
trigger-happy cowboys. This last issue is the
main reason I am so involved in this topic. The
CCSVI debate will eventually be resolved, but
whether our loss of credibility can be restored,
remains to be seen.

Opposition:  There is no evidence for CCSVI or its treatment in MS patients
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• Endovascular treatment of dissection: what
did we learn?
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• Acute aortic syndrome: how to treat patients
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11.30 – 12.30
Gore Learning Center
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The future of covered biliary stents for the
treatment of benign and malignant biliary
obstructions
Chairman: Pierre Goffette, Brussels, Belgium

• Percutaneous treatment of malignant jaundice
due to extrahepatic cholangiocarcinoma. GORE®
VIABIL® Biliary Endoprosthesis vs. bare stents
Fabrizio Fanelli, Rome, Italy

• The removable GORE® VIABIL® Biliary
Endoprosthesis for treatment of benign 
biliary strictures
Karel Caca, Ludwigsburg, Germany
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Advanced endovascular treatment of
femoro-popliteal artery: data review, tips
and tricks, lessons learned
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• GORE® VIABAHN® Endoprosthesis with
PROPATEN Bioactive Surface: rationale, 
indications, techniques and evidence
Niels Zorger, Regensburg, Germany

• Clinical studies updates: VIASTAR and 25cm
GORE® VIABAHN® Endoprosthesis for long
lesions
Philipp Schäfer, Kiel, Germany

• Total endoluminal bypass for the treatment
of SFA obstructive long lesion 
Giovanni Esposito, Naples, Italy 

• Endoluminal popliteal bypass evidence: tips
and tricks – a review of challenging cases
Ignace Tielliu, Groningen, The Netherlands
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The effect of early TIPS in the treatment of
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The role of SFA endoluminal bypass: latest
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• GORE® VIABAHN® Endoprosthesis for in-stent
restenosis update: a multicenter, randomized,
controlled trial
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• VIASTAR update: what we have learned about
bare metal stents and SFA endoluminal by pass
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Endoprosthesis featuring C3 Delivery System
Claudio Rabbia, Turin, Italy

• GREAT GORE® C3 REGISTRY: what does the
data tell us?
Richard McWilliam, Liverpool, UK

• Interactive case presentation on the GORE®
EXCLUDER® AAA Endoprosthesis featuring
C3 Delivery System
Philipp Schäfer, Kiel, Germany

• Meta analysis bare stent TIPS vs. paracenthesis:
expectations using covered TIPS 
Francesco Salerno, Milan, Italy

• TIPS for refractory ascites. GORE® VIATORR®
TIPS Endoprosthesis vs. bare stents. Results 
of a single centre trial
Frederik Nevens, Leuven, Belgium

• The economical aspects of using GORE® 
VIATORR® TIPS Endoprostheses compared to LVP
Nigel Hacking, Southampton, UK
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Abbott Vascular, a global leader in endovascu-
lar care, announced the introduction in Europe
of the Armada 35 and Armada 35 LL PTA Bal -
loon Dilatation Catheters, the newest technolo-
gy platform for opening blockages in the renal,
iliac, femoral, popliteal, tibial, and pero neal ar -
teries. Armada 35 is the second product offered
in our Armada balloon family and is available in
lengths up to 250mm and diameters up to
14mm, enabling physicians to treat a broad
range of lesions. Armada's advanced design in -
corporates multi-layer CrossFlex2 balloon tech-
nology, which provides low profiles, flexibility,
and higher rated burst pressures. Armada 35
and Armada 35 LL are built to provide optimal
performance to help streamline procedures from
start to finish. The introduction of the Armada
35 and Armada 35 LL PTA Balloon Dilatation
Catheters demonstrates Abbott's continued
commitment to providing innovative endovas-
cular products to meet physician needs and
potentially improve patient outcomes.

Armada 35 and Armada 35 LL PTA
Balloon Dilatation Catheters 

Smooth navigation to distal vessels with small-
er profile microcatheter – Asahi Intecc intro-
duces the next generation of Stide micro-
catheter, Stridesmooth+. This super-selective
microcatheter has a smaller profile and a larger
inner diameter, compared to the Stride 2.2Fr
microcatheter. This enables easier access to 
distal vessels even in a very tortuous anatomy
and quicker delivery of microspheres or other
embolic materials. For more information,
please visit our booth #136 on the entrance
level.

Contact: Asahi Intecc Co., Ltd. Europe Office
Strawinskylaan 967, WTC Tower D – 9th floor
1077XX Amsterdam, The Netherlands
Phone: +31 20 794 0642 | Fax: +31 20 794 0641
URL: http://www.asahi-intecc.com
Email: aeu@asahi-intecc.com

Xpert Pro Self Expanding 
Stent System

Abbott Vascular, a global leader in endovascu-
lar care, announced the introduction of the
Xpert Pro Self Expanding Stent System for the
treatment of peripheral artery lesions. The
next-generation Xpert Pro features an innova-
tive, tri-layer catheter design which includes an
advanced stabilizer coil that allows precise
stent deployment and placement and a slim,
intra-laced outer sheath that improves deliver-
ability and access for tight anatomies. Xpert Pro
also has customized stent designs for each ves-
sel diameter with thinner struts in small vessels
to minimize vessel lumen reduction. Xpert Pro
provides longer stent lengths up to 100mm
and diameters as small as 3mm – making it an
optimal choice for treating a wide range of be -
low-the-knee (BTK) lesions. The introduction of
the Xpert Pro Self Expanding Stent System 
further expands Abbott's BTK and SFA product
portfolios.

New Product Launches

BIOTRONIK is committed to developing state of
the art medical devices for minimally invasive
vascular intervention.
The introduction of Passeo-14 represents the
next level of this commitment- conceived and
developed through consultation with global ex -
 perts in infrapopliteal angioplasty and utilizing
BIOTRONIK’s profound technological competence.

Passeo-14’s unique design features seek to
address weaknesses common to current
infrapopliteal PTA catheters:
• Stiffened proximal catheter shaft and

hydrophilic balloon coating ensure excellent
push transmission and easy lesion crossing.

• Variable, diameter specific, distal shaft length
means flexibility is optimized.

• Fast balloon deflation and lengths up to
220mm may reduce procedure times.

Combine these features with a wide portfolio,
in cluding dedicated inframalleolar sizes and 
it’s easy to see why Passeo-14 is so eagerly
anticipated.

Passeo-14 is the latest addition to BIOTRONIK’s
comprehensive and unique portfolio. 
4F Solutions: Minimal is optimal.

ABBOTT VASCULAR ASAHI INTECC

Stridesmooth+, Asahi Intecc Co., Ltd.

BIOTRONIK

Passeo-14 infrapopliteal PTA cathe ter.
Developed by experts, for experts.

Interlock™-35 Fibered IDC™
Occlusion System

Mustang™ and Coyote™¹ Balloon
Dilatation Catheters

BOSTON SCIENTIFIC

¹ Coyote™ Balloon Dilation Catheter is pending
CE mark, not available for sale in the EEA

² Average measurements taken by Boston
Scientific (n=3) on 2x120mm balloons. Data on
file. Bench testing may not be representative of
clinical performance.

Familiar tools. Familiar feel.

Boston Scientific is proud to present two new ad -
ditions to facilitate the treatment of chronic to tal
occlusions, designed to be intuitive, easy to hand -
le, they are based on tools familiar to the inter-
ventionalist and offer a choice of either sub inti -
mal re-entry or intraluminal crossing of the CTO.

OffRoad™ is an elegant and simple dual-com-
ponent solution for challenging lesions. Re-
entry is intuitive as the 5.4mm articulating
positioning balloon, tracks over the existing
0.035” (0.89mm) guidewire and then directs the
system, creating a path for the micro-catheter
lancet to re-enter the vessel.

TruePath™ is a powerful new solution for intra-
luminal treatment of chronic total occlusions.
Guidewire-like design with a diamond coated
rotating tip is nearly half the size of some com-
petitive offerings, to facilitate steering and en -
hance crossing lesions. Once positioned the
self-rotating tip works effortlessly to power
across the occlusion.

* OffRoad™ and TruePath™ are pending 
CE Mark, not available for sale in the 
European Economic Area (EEA)

OffRoad™ Re-entry Catheter System
and TruePath™ CTO Device

Accuracy, Power and Precision 

Boston Scientific is pleased to announce a new
addition to its detachable coil family,
Interlock™-35. 

Interlock™-35 has been designed for deployment
accuracy; its interlocking design offers physicians
control, precision, and retractability. It is fiber ed
along the entire length with highly thrombo -
genic Dacron fibers and exists in long coil length
allowing for fast and effective vessel occlusion. 

Interlock™-35 utilizes 5Fr Imager™ II (0.035 and
0.038) catheters. Interlock™-35 comes in a
broad matrix - large diameters, long lengths,
and three coil shapes:
• 2D: Anchorability results from the helical

shape of the coil in constant, consistent 
contact with the wall of the vessel

• Diamond: Occlusive Power is obtained by ta -
pering the proximal and distal coil diameters,
maximizing cross–sectional flow disruption. 

• Cube: Three-Dimensional design allows for
circumferential wall apposition and packabil-
ity in visceral aneurysms.

making it the right tool for a variety of proce-
dures.

Excellence on every dimension 

Boston Scientific is proud to announce two new
additions to its PTA Balloon family, Mustang™
and Coyote™ Balloon Dilation Catheters

Both balloons are based on Boston Scientific’s
new NyBax™ Balloon Material, a proprietary co-
extrusion of Nylon and Pebax™ polymers engi-
neered to provide high-pressure dilatation in a
highly deliverable low-profile balloon.

Mustang™ is a highly deliverable 0.035” (0.89mm)
guidewire compatible PTA balloon that offers
excellent rated burst pressure (up to 24 ATM/
2432kPa) and is the only 7x200mm balloon com -
patible with a 5 F (1.67mm) introducer sheath.
Available in 203 sizes, it provides the broadest
matrix of any available peripheral balloon. 

Coyote™ is an ultra low profile 0.014” (0.36mm)²
guidewire compatible PTA Balloon that meets
the challenges of BTK interventions, with a
0.017”(0.43mm)² lesion entry profile and a
0.031” (0.79mm)² crossing profile combined
with great trackability, pushability and excel-
lent deflation rates, Coyote™ is the PTA Balloon
to get you to, through and treating BTK Lesions 
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Advertorial New Product Launches

CID (Carbostent and Implantable Device) has
recently launched the EASY FLYPE & EASY
HIFLYPE self-expandable stent.

With this new products CID introduces, on its
Nitinol Stent family, the iCarbofilmTM, who al -
lows a further increase in density of pure Carbon
while reducing it’s overall thickness to <0.3μm.
This innovative technology brings an even closer
similarity to the diamond structure of pure Car -
bon and its exceptional bio/haemo compatibility. 
The new Easy Flype and Easy HiFlype delivery
system guarantees:
• Easy track and reliable lesion crossing.

Provided by the use of flat-wire braiding
which optimizes push/flex performance of
the catheter shaft, also in cross-over 
procedures.

• Smooth device release thanks to the PTFE
coated and braided catheter which mini-
mizes friction between components, increas-
ing flexibility and reducing the risk of kinking.

• Precise positioning. The 3:1 gear reduction
allows micrometric release and sure anchor-
ing of the stent to the vessel wall.

For more information please visit: 
www.cidvascular.com

Eurocor, a European Life Sciences Technology
Corporation specialized in the research, devel-
opment and manufacturing of cardiovascular
and endovascular products, announces the
launch of FREEWAY™ 035, the latest paclitaxel-
eluting PTA balloon catheter technology. This
new DEB catheter is especially designed to
treat atherosclerosis in peripheral arteries e.g.
superficial femoral arteries (SFA). Eurocor’s DEB
technology utilises a 1:1 shellac/paclitaxel coat-
ing, which is released when the balloon is
expanded. In addition to the FREEWAY™ 035
balloon line Eurocor offers a full dedicated
product line for below the knee artery treat-
ment, FREEWAY™ 014 for the treatment of
patients with Critical Limb Ischemia (CLI).

Early clinical experiences suggest that the tech-
nique reduces rates of restenosis in patients
undergoing angioplasty in femoropopliteal ar -
teries and arteries below-the knee, with no ad -
ditional adverse events. Three randomized pro -
spective clinical trials initiated for FREEWAY™
drug-eluting balloon have already entered into
their critical phase.

Our proprietary system for chemosaturation is
designed to administer high dose chemothera-
py and other therapeutic agents to diseased
organs or regions of the body, while controlling
the systemic exposure of those agents. Our ini-
tial focus is on the treatment of primary and
metastatic liver cancers. In 2010, we concluded
a Phase III metastatic melanoma study, and
recently completed a multi-arm Phase II trial to
treat other liver cancers. We received CE Mark
approval for the Hepatic CHEMOSAT® delivery
system in April 2011, and expect to file for FDA
approval of our system in the United States by
the end of 2011. 

CID VASCULAR DELCATH EUROCOR

FREEWAY™ 035 PTA 
drug-eluting balloon 

EV3

DURABILITY 200: More Clinical Evi -
dence for 200mm Stents in the SFA

The Cotavance® drug eluting balloon, devel-
oped by MEDRAD, INC., a global interventional
business of Bayer HealthCare, is the first and
only peripheral drug eluting balloon with
Paccocath® Technology, a proprietary drug
matrix applied to the balloon of an angioplasty
catheter for the treatment of narrowed blood
vessels associated with PAD. 

Paccocath technology is the most studied, pro -
ven, and published DEB technology. Positive
long-term clinical results from the THUNDER
and FEMPAC studies show that interventional
procedures using Paccocath technology keep
vessels open wider over time compared to
standard angioplasty and published reports of
other current standard-of-care therapies.
Patients treated with Cotavance DEB experi-
ence durable outcomes characterized by lower
restenosis rates and improved quality of life.

Cotavance® Product
Announcement for CIRSE

Finally, a hydrophilic guide wire with TRUE 
one-to-one torque and lasting lubricity! Merit
Medical proudly introduces the Merit Laureate®
Hydrophilic Guide wire.

Clear clinical benefits:
• Exceptional one- to- one torque ratio
• Rapid vessel selection 
• Enhanced lesion cross-ability
• Longer lasting lubricity

Join us at booth #128 for a hands-on com -
parative demonstration of this exciting new
hydrophilic guide wire!   

A New Era in Hydrophilic Guide Wires

Medtronic presents the new Kyphon® Xpede™
Bone Cement. This cement is indicated for the
treatment of pathological fractures of the ver-
tebral body. It is designed to meet the specific
needs of the minimally-invasive Kyphon® Bal -
loon Kyphoplasty procedure, doughing quickly,
yet giving the physician sufficient time for care-
ful, surgical introduction and controlled delivery.

Kyphon® Xpede™ Bone Cement is more than
twice as quick to dough compared to Kyphon®
HV-R® Bone Cement, giving the physician the
ability to help more patients faster. Kyphon®
Xpede™ Bone Cement enables easier intra-
operative planning and helps physicians gain
time in their procedures. Plus, Kyphon® Xpede™
Bone Cement provides all of the great handling
characteristics our customers have grown to
expect from Medtronic, the inventor of balloon
kyphoplasty.

MEDRAD MERIT MEDICAL MEDTRONIC

Laureate Hydrophilic Guide Wire

Drs. Bosiers, Deloose and Peeters implanted
200mm Protégé™ EverFlex™ stents (ev3 Inc.,
Plymouth, USA) in TASC C-D femoropopliteal
lesions over 150mm long in 100 Rutherford 
2-5 patients. Primary endpoint was primary
patency at 12 months by DUS (PSVR < 2.4).
Per patient 1.6 200mm Protégé™ EverFlex™
stents were implanted. Mean lesion length was
242mm (160-450mm). At 12 months: primary pa -
tency was 64.8%, freedom from TLR was 68.2%,
ABI and Rutherford class improved signi ficantly
(p < .0001), stent fracture rate was 6.0% per
patient with only one loss of primary patency.
The authors concluded: “The DURABILITY 200
results show an acceptable primary patency
rate in TASC C and D lesions, the findings war-
rant further investigation. The release of more
SFA stent data will increase our understanding
of the effect of stent design”. 
Published online in June 2011 in the Journal of
Vascular Surgery.
For more information, visit the ev3 – Covidien
booth at CIRSE.
Indications, contraindications, warnings and
instructions for use can be found in the product
labeling supplied with each device.
EverFlex is a trademarks of ev3. ©2011 ev3. 
All rights reserved. 115420-001 (A) JUN/11 – Intl.
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Our best 6F stent system ever. The unique
micro-mesh design for excellent vessel wall co -
verage in combination with elaborate electro-
polishing into the farthest corners makes this
nitinol stent truly unique in comparison exist-
ing stent on the market. The smooth finish of
the stent surface with perfectly rounded cor-
ners reduces reactions and irritations of the
intima and rendering the structure extreme
durable. sinus-SuperFlex-635 guarantees both
optimal vessel adaptation and maximal flexibil-
ity without compromising radial force. The
stent ends with closed-cell design and radio -
paque markers ensure excellent visibility facili-
tating vessel wall fixation. Its well proven 6F
application system, with 1:1 rotational control
allowing pin-point placement, is tapered to an
.035i guide wire, and is ideally suitable for
cross-over technique.

sinus-SuperFlex-635

At CIRSE 2011, Philips is introducing a new
therapy application for its Sonalleve MR-HIFU*
therapy platform, specifically for the palliative
pain treatment of bone metastases. The
Sonalleve MR-HIFU therapy platform was first
launched to offer a non-invasive alternative to
traditional surgical treatments for uterine fib -
roids. It combines magnetic resonance (MR)
imaging with high-intensity focused ultrasound
(HIFU) therapy. This treatment technique 
minimizes patient discomfort.

Many cancer patients develop metastases in
the bones at the latter stages of their disease,
which can cause severe pain. Sonalleve MR-
HIFU is now introducing a palliative pain treat-
ment of bone metastases, and offers a non-
invasive alternative to traditional treatments.
Broader coverage and easier patient workflow
solutions have also been added to the MR-HIFU
platform. See a demonstration at Philips booth,
111. 

* Not available for sale in North America

NyloTrack-35

The new semi-compliant PTA-balloon catheter
offering 5F sheath compatibility. The low pro-
file tip design, the radiopaque markers and the
durable nylon balloon enable a safe and easy
use for the interventionalist.

All parts, from tip to hub, are perfectly matched
together and achieve the highest scores in
inflation-deflation times, rated burst pressure,
rotational control and kink resistance.
Tapered to an .035i guide wire the balloon
catheter offers excellent torque control and
passage through extreme, calcified stenoses or
occlusions. The re-wrapping feature of the 
balloon facilitates re-entry of the catheter and
multiple inflations. The NyloTrack-35 sets new
standards in balloon dilatation.

The new EVAR software module on the
PROcedure Rehearsal Studio allows clinicians to
create a patient specific 3D anatomical model
based on a patient’s CT for the purpose of sim-
ulating, analyzing and evaluating preoperative
endovascular abdominal aortic aneurysm re -
pair for surgical treatment options. The generat -
ed 3D model is loaded onto the Simbionix
ANGIO Mentor to allow physicians to practice
using a stent graft system including aortogra-
phy, precise deployment of the bifurcated and
contralateral leg stent graftcomponents, de -
ployment of iliac and aortic extensions and
touch-up ballooning. 

Simbionix is the world’s leading provider of si mu -
lation, training and education solutions for me -
dical professionals and the healthcare industry.
With its full array of MIS simulators, PROcedure
Rehearsal Studio, MentorLearn Simulator
Training Management, and online Simposia
Clinical Practice Communities, the company is
committed to advancing clinical preformance
and optimizing procedural outcomes through
education and collaboration.

OPTIMED PHILIPS

Philips to launch a new application
for Sonalleve MR-HIFU therapy 
platform during CIRSE 2011 

SIMBIONIX

Misago® now available in 
4 new sizes 

Radifocus® Glidewire AdvantageT now
available in 0.014" and 0.018" sizes

Introducing the first radical break-
through in bone biopsies in over 
50 years

TERUMO VIDACARE

Terumo is proud to announce the launch of
Senri, a 0.018" RX low profile PTA balloon
catheter. The new product is available in 
3 to 8mm balloon diameters intended to cover
the entire lower limb area. This product is r
ecommended as a daily workhorse due to its
balanced overall performance and reliable
Japanese quality. Senri has pushability compa-
rable with OTW systems due to its hybrid shaft
structure. Once your try this new product, it
will likely become one of your essentials.

Terumo launches Senri®, a new 
low profile balloon catheter

Terumo has now expanded the range of its
Misago RX 0.035" self-expanding stent to
include the following new sizes: 6x120mm,
6x150mm, 7x120mm, 7x150mm. The Misago
unique rapid exchange delivery mechanism
provides precise stent deployment even in
longer stents. The reliable long-term safety and
efficacy of the MIsago stent, which have been
proven in current clinical studies, are now 
available in sizes to treat extra-long lesions. 

Terumo is pleased to introduce its newest gene -
ration of peripheral guidewires: the Radifocus®
Glidewire AdvantageT now available in 0.014"
and 0.018" sizes!   
Specifically designed for below-the-knee and
femoro-popliteal procedures, the Radifocus®
Glidewire AdvantageT hybrid technology pro-
vides an optimal combination of advantages:
Durability: Outstanding anti-kinking perform-
ance and shape retention capability thanks to
Nitinol core material and M Coat® hydrophilic
coating. Crossability: Optimal sliding ability 
due to 25cm distal portion with M Coat® hydro -
philic coating. Maneuverability: Complete con-
trol of navigation with the Nitinol shaft and 
high stiffness. Device support: An extra-stiff pro -
ximal core shaft with the unique spiral PTFE coat -
ing which provides efficient device support and
very smooth sliding even in complex anatomies.

Clinical benefits of the Radifocus® Glidewire
AdvantageT 0.014" and 0.018" include:  
Reduced risk of complications, Shorter proce-
dure time, Decreased fluoroscopy time,
Reduced contrast usage.

Radifocus® Glidewire AdvantageT 0.014" and 0.018"
are available in 2 different lengths: 180 or 300cm

OnControl, the first significant advance in bone
biopsy technology, gives clinicians the ability
to effectively, safely and rapidly obtain superior
samples.

A lithium-powered driver advances the needle
with speed, ease and precision into the bone or
marrow, and a threaded cannula effectively
“grabs” the sample. The result is exceptional
quality core samples obtained quickly and 
consistently.

This advanced system gives clinicians an excel-
lent alternative to find and diagnose bone-
related disorders, including more options for
access.

Visit us at the 2011 CIRSE Conference in Munich
at Booth #241, 1st level.

For information and supporting research,
please visit www.vidacare.com.
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Advertorial

The Institute Gustave-Roussy, Paris is a leading
European cancer center. It brings together
2,500 men and women dedicated to treating
patients suffering from cancer, conducting
research, developing new therapies and pass-
ing on knowledge to the medical and scientific
communities both in France and worldwide.
The interventional radiology department, led
by Dr. Thierry de Baère, performs approximate-
ly 2,000 oncology procedures per year, includ-
ing radiofrequency ablation, transcatheter 
arterial chemoembolization (TACE), biopsies,
cementoplasties and others.

INTRODUCTION 

The liver arterial tree is a highly complex struc-
ture, so 3D imaging can prove extremely help-
ful for embolization. 3D imaging also potential-
ly enables the reduction of injected contrast
media in addition to radiation exposure. Hyper -
vascularization of tumors, like metastases of
neuroendocrine origin, or location near the
hilum makes treatment particularly challenging
and determination of tumor-feeding vessels
even more critical. However, identifying the
feeders using 3D models is complex and may
delay the procedure. 

FlightPlan for Liver1 with Innova Vision is 
an application that helps the interventional
radiologist to plan and perform liver emboliza-
tionswith confidence

Firstly,FlightPlan for Liver constructs a 3D
image of the vascular tree. The radiologist then
selects the tumor area and the application
auto matically extracts the vessels in the vicinity
of the tumor. Success in detecting feeding ves-
sels using FlightPlan for Liver achieves 93% vs.
73% with 3D only2. The 3D color-coded models
can then be superimposed on live fluoro for
roadmapping during the embolization with
Innova Vision.

Integrated Registration helps assess the embo -
lization procedure. It enhances the value of
multiple imaging modalities, especially for
com plex vascular anatomies, by allowing direct
comparison with pretreatment images. 

PATIENT HISTORY 

This is the case of a 33 year-old-patient with a
history of multiple neuroendocrine tumors. A
pre-procedural CT is presenting a 51 x 39mm
nodule on Segment V (Fig. 1). The patient has
been referred for a TACE.

PROCEDURE

An initial DSA acquisition shows the complex
vasculature of the tumor (Fig. 2). 

Innova 3D acquisition at 40°C per second is
then performed on Innova 4100IQ 3. The 3D
Volume is automatically reconstructed on the
Advantage Workstation3 Volume Share and 
displayed in the examination room.

FlightPlan for Liver is launched in order to help
determine the tumor-feeding vessels: two main
feeders and two optimal injection points are
identified to treat the patient (Fig. 3).

The two feeders are then transferred to Innova
Vision software on the AW Volume Share.

Innova Vision is useful to help guide the micro
catheter at the optimal injection point. 3D
models are oriented without X-Ray to find the
optimal angulations to reach the injection
points. 

100-300 µm DC-Beads® (Biocompatibles,
Fernham, UK)4 and doxorubicin are then inject-
ed to treat the tumor through each of the feed-
ers (Figs. 4,5).

At the end of the procedure an Innova CT at
40° per second is acquired in order to assess
the embolization material uptake.

Integrated Registration is useful to correlate
the information within the initial Innova CT
MPR (Fig. 6).

The one month CT scan highlights the necrosis
area;note the correlation with Innova CT just
after the embolization (Fig. 7c and d).

CONCLUSION

The integration of 3D images to guide complex
procedures such as TACE brings more confi-
dence during the interventions.

FlightPlan for Liver helps improve the overall
procedure workflow and potentially reduces
the amount of injected contrast media. 

Sub-segmental feeder vessel analysis also
assists selective embolization to limit deleteri-
ous effects to nearby structures.

Post-procedural assessment helps measure
effectiveness, potential need for additional
intervention and presence of an adverse result.
Integrated Registration increases the benefits
of multiple imaging modalities integrated into
one procedure.

Dr. T. De Baère
IGR – Villejuif, France

Dr. F. Deschamps
IGR – Villejuif, France

FlightPlan for Liver Clinical benefits for 
liver embolization

1 FlightPlan for Liver is not cleared or approved
by the U.S. FDA for commercial availability in
the U.S.  

2 Source: CVIS Volume 33, Number 6, April 2010:
“Computed Analysis of Three-Dimensional
Cone-beam Computed Tomography Angio -
graphy for Determination of Tumor-Feeding
Vessels During Chemoembolization of Liver
Tumor: A Pilot Study” F. Deschamps, S. Solomon
& T. de Baère 

3 Innova and Advantage Workstation are trade-
marks of General Electric Company. 

4 Product not commercialized by GE, 
manufactured by Biocompatibles, UK

Fig.1: Pre-treatment CT showing the 51x39mm
tumor location

Fig.5: Innova Vision overlaying the second feeder
on DSA sequence.

Fig.2: DSA - Complex vascularization of the tumor Fig.6: Integrated Registration allows to compare
fixation of the embolic material and tumor 
location as seen on the initial Innova CT.
a: Pre-procedural Innova CT, injected, axial view
b: Post-procedural Innova CT, non injected, axial
view
c: Pre-procedural Innova CT, injected, coronal
view
d: Post-procedural Innova CT, non injected, 
coronal view

Fig.3: FlightPlan for Liver output: The vessels in
the vicinity of the tumor are colored green; two
identified feeders are colored blue and yellow.

Fig.4: Innova Vision displaying the first feeder,
overlayed on One Step Fluoroscopy during 
DC-Beads injection.

a b

c d

Fig.7: Integrated Registration allows to compare
tumor location, fixation of the embolic material
and necrosis area.
a: Pre-procedural CT
b: Pre-procedural Innova CT, before embolization
c: Per-procedural Innova CT, after embolization
d: Post-procedural CT, one month after 
intervention

a b

c d
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A Feast for the Eyes - 
the sights of Munich

Munich is a tourist’s dream – packed with so
much culture that one doesn’t know where
to begin. 

There’s no better way to approach a new city
than to stroll through its centre and get a feel
for the place, and there no better place to go
for a stroll than Munich’s old town, which is
mostly pedestrianised, allowing residents and
tourists the opportunity to wander its pleasant
streets and striking squares at their leisure. 

At the heart of the city is the Marienplatz, a
large open square dominated by the Neues
Rathaus (new town hall), whose tower features
an elaborate Glockenspiel that re-enacts two
stories from the 16th century. The first one tells
the story of the marriage of Duke Wilhelm V 
(he who founded the Hofbräuhaus) to 
Renata of Lorraine, with knights jousting 
to entertain them. 

The second Glockenspiel play is the Schäfflers -
tanz (the coopers' dance). During the 1517
plague, the coopers were said to have danced
through the streets to keep the people’s spirits
up. This dance came to symbolise the city’s 
perseverance, and is performed (by real live
people, that is) every seven years during
Fasching (Lenten Carnival), and can next be
seen in 2012.

The old town hall also faces onto the square,
which has the Marian Column at the centre.
The nearby Frauenkirche, an immense gothic
presence which has been towering over the
city since 1488, can be found easily by looking
for its famous onion dome towers. 

The city’s mediaeval past is demonstrated in
the surviving three gates of the old fortifica-
tions – the Isartor in the east, the Sendlinger
Tor in the south and the Karlstor in the west of
the inner city. The Karlstor leads up to the
Stachus, a grand square dominated by the
Justizpalast (Palace of Justice) and a large, att -
ractive fountain. The walk between Karlstor and
Marienplatz leads you along a wide, pleasant

Church architecture
As a former centre of the Counter-Reformation,
Munich is bursting with elaborate churches.
The city’s oldest is Peterskirche (St. Peter’s
Church), near Marienplatz. Other highlights
include Michaelskirche (St. Michael’s Church),
which is the largest renaissance church north
of Alps, and the Theatrinerkirche, an Italianate
baroque basilica. 

Technical/science
Catering as we are to a medical audience, we
cannot avoid talking about Munich’s spectacu-
lar scientific exhibitions. Munich is the home-
town of no less than five Nobel Prize winners 
(3 chemists, one physicist and an economist),
as well as being the onetime place of residence
of Albert Einstein, Max Planck and everyone’s
hero, Wilhelm Conrad Röntgen.

It is also home to the excellent and not-to-be-
missed Deutsches Museum (National Museum).
Founded in 1906, it is one of the world’s oldest
and largest science museums. Its interactive ex -
hibits display everything from astronautics to
mining, energy production to hydraulic engi-
neering, covering 50 fields of science and 
technology in all.

Engineering fans, as well as car enthusiasts, will
find plenty to keep them entertained at the
BMW Museum, which displays everything BMW
has ever produced.

Not to be missed
Munich also features some very unusual mu -
seums, with both a toy museum (Spielzeug -
museum) showing valuable and historic toys,
and a marionette theatre that performs Mozart
operas. Those who are too old for such things
may nevertheless enjoy visiting the Bavaria Film
Studios, one of Europe’s most famous film pro-
duction studios. The studio has been graced by
directors such as Orson Welles, Alfred Hitchcock
and Billy Wilder, as well as actors such as
Sophia Loren and Elizabeth Taylor. Fans of
German cinema can also visit the submarine
set of the cult film, Das Boot.

street, with shops, bakeries, buskers and (most
importantly for the tourist in Munich) beer tav-
erns.  

“Nestled Between Art and Beer”
Heinrich Heine once wrote “Munich nestles
between art and beer like a village between
hills.” It’s a fitting description – steeped in royal
history, the city is awash with art galleries, mu -
seums, theatres – and no fewer than 3 famous
orchestras. This cultural diet ranges from old to
new, covering a range of entertainment. 

Visual arts
Aficionados of the visual arts are spoiled for
choice. The internationally renowned old, new
and modern Pinakotheke museums have art to
suit every taste. Slightly north of Stachus lies
Königsplatz, whose impressive surroundings
include three different State Museums of Clas -
sical Art. Around this square you can find the
Kunstareal, Munich’s gallery and museum 
quarter.

Royal history
For those of you who wish to soak up Munich’s
royal history, there are plenty of fine and regal
buildings to choose from. A good place to start
is the Rezidenz Palace, where the Wittelsbach
dukes wielded their power for many centuries.
The large complex hosts one Europe’s best
interior design museums, and its treasury
boasts a fine collection of riches and armoury. 

Nearby you can visit the Alte Hof, a mediaeval
castle which was the first residence of the
Wittelsburg dukes. If your tastes would prefer
some baroque or neo-classical architecture,
Munich will not disappoint, with many fine
mansions such as the Palais Porcia and 
Palais Preysing.

For those adventurous enough to explore the
outskirts of Munich, head to the fabulous
Schloss Nymphenburg. Considered one of
Europe’s most beautiful royal residences, it is
located some 6km north west of the city cen-
tre, within the grounds of a spectacular park.

The English Garden
Right by the city centre, you can find one of the
world’s largest urban parks, the Englischer
Garten. Covering 3.7km², it is larger than New
York’s Central Park. The park was originally built
as a military garden to keep peacetime soldiers
occupied, but eventually the public access
areas spread to encompass the whole park. 
The park was designed by an American – its
name refers to the style of landscape garden-
ing employed. The southern (city) end of the
park features many recreational facilities, in -
cluding a nudist area, jogging tracks, football
pitches and bridle-paths. At the mouth of an
artificial stream that runs through the park,
there is even a wave-machine where surfers
can practice. 

Other features include a Chinese Pagoda,
which stands 25m high and has been a feature
of the park since 1790. Unfortunately, the origi-
nal burned down during bombing in 1944, but
this exact replica was installed in 1952. A
Japanese garden and teahouse were built to
celebrate the summer Olympics in 1972, and a
traditional Japanese tea ceremony takes place
here regularly.

The northern end, beyond the busy Isarring
road, is called Hirschau. This end is more quiet
and peaceful. The grass is left uncut, and is
used for haymaking or grazing sheep. 

Getting About
Munich is credited with having one of the most
punctual and well organised public transport
systems in the world, whose comprehensive
network incorporates the U-Bahn (under-
ground train), S-Bahn (suburban train), trams
and buses. In keeping with Germany’s eco-
friendly ethos, a growing number of bicycle
lanes cater for those who prefer to get about
under their own steam. This comprehensive
transport network is the ideal way to explore
the many gems the city has to offer.


