
Honouring the German cardiologist 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 Dierk Vorwerk, Chairman of the
Department of Diagnostic and
Interventional Radiology at the Klinikum
Ingolstadt and CVIR Editor-in-Chief, who 
will take a look at what cooking and
Interventional Radiology have in common.  

We invite all of you to attend the
Gruentzig Lecture today at 14:15,
directly after the CIRSE meets
Latin America session in the
Auditorio Principal.

In the moment you are confronted with the fact
that you have been named Gruentzig lecturer,
you feel of course honoured, puzzled and a little
proud. However, after the initial elation, this
outstanding opportunity plunges you into a
mild depression. What can I talk about that
nobody addressed before? Is there anything
outstanding you are capable of covering? Are
you funny, smart or elegant enough to make
people listen to you for more than 30 minutes?
That is not such an easy situation to find your-
self in, and sometimes you feel overcome with
the burning desire to talk yet again about IR in
the 21st century or the new millennium.
Unfortunately, the new millennium is no longer
as new as it was, and the title would not be real-
ly up-to-date anymore. On the other hand, it is
rather unlikely that any of us will experience IR
in the second half of the 21st century, so as bril-
liant the idea might be, it is of limited practicali-
ty, besides which, there were numerous lectures
with a similar topic. So the problem still remains
– what am I going to talk about? This will defi-
nitely give you a couple of sleepless nights.
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IR Becomes Leading
Force in Below-the-
Knee Interventions

Below-the-knee interventions are steadily
becoming an area in which interventional 
radiology is making a significant impact. With
more refined techniques and more advanced
equipment being developed continuously, it is
certain to continue along this trend – provided,
of course, that sufficient numbers of interven-
tional radiologists choose to embrace it.

Accordingly, CIRSE is encouraging its members
to get involved in this rewarding field, and
would advise all delegates to check their pock-
et guide for details of the lectures and work-
shops being offered on this subject. There are
many such sessions being offered this year,
with our industry partners also offering dedi-
cated Satellite Symposia. Below-the-knee inter-
ventions represent an area with huge potential,
particularly in light of the growing number of
diabetics who are at high risk of vascular occlu-
sion in the lower legs.

It is no wonder that below-the-knee interven-
tions are experiencing such demand, given the
ever-swelling patient base. According to the
WHO, the UN and the World Bank, diabetes is
set to reach pandemic levels in the near future,
mainly due to poor lifestyle choices. Between
1985 and 2007, the incidence of diabetes rose
from 30 million to 246 million, and is estimated
to skyrocket to 380 million by 2025. Amongst
other dangers, these diabetics are at signifi-
cantly higher risk of lower limb amputation, as
vascular damage caused by excessively high
blood sugar levels commonly affects peripheral
areas such as the feet. The American Diabetes
Association estimated that in 2002, the U.S.
economy lost $39.8 billion due to lost work
days, mortality and permanent disability.

IR can help these patients, as lower limb revas-
cularisation is a viable alternative to amputa-
tion, being better for patient, health payor and
society. In preserving the patient’s physical
integrity, IR offers patients independence and
better quality of life. It is a cause worthy of
attention, and CIRSE encourages all congress
delegates to get involved.

BTK Highlights 
at CIRSE 2010

SS 802

Management of acute severe
lower limb ischemia
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WS 1303

BTK PTA and stenting: 
tools, techniques, should I stent? 
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Peripheral vascular disease
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Below the knee revascularisation,
Wednesday, October 5, 10:00
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Arterial Hypertension is a major public health
problem. It concerns up to 40% of the adult
population in developed countries and it is
recognised that poorly controlled HT is respon-
sible for a major part of cardiovascular mortali-
ty and morbidity [1-4].

Despite availability of several classes of med-
ication, it is admitted in all European countries
that a significant number of patients are not
well controlled, and in particular, that they do
not reach the therapeutic goal defined by the
WHO (BP <140/90 in non-diabetics without
renal failure, and <130/85 in diabetics or renal
failure patients). Patients suffering from uncon-
trolled hypertension represent 10-15 % of all
hypertensive patients. In addition, costs
induced by long term treatment is a major bur-
den to healthcare funding and also explains
the frequent drop-out of patients in certain
countries where these drugs are not sufficiently
reimbursed.

Recently, a new technique has emerged that
seems to offer a new alternative treatment to
these patients in addition to the well estab-
lished medical treatments.

Based on the recognised role of sympathetic
afferent and efferent system on the blood pres-
sure level, it has been hypothesised that selec-
tive denervation of the sympathetic fibres of
the renal artery would be a means of regulating
the blood pressure [5-7]. For the purpose of
evaluating this approach in humans, the team
of Krum recently published the first human use
of this technique in patients with resistant
hypertension [8, 9]. Treatment was performed
in a total of 45 patients (mean age 58±9 years)
and an average blood pressure of 177/101±20
mmHg despite taking 4.7±1.5 hypertensive

medications. After confirmation of eligibility,
the treatment catheter was introduced into
each renal artery via femoral access.
Radiofrequency ablations lasting 2 min each
and of 8 watts or less were used to obtain up to
6 ablations within each renal artery. Mean
decrease in office blood pressure (SBP/DBP)
were -14/-10 and -27/-17 mmHg at 1 and 12
months respectively. 

No attenuation in BP reduction up to 12
months was observed, suggesting the absence
of nerve fibre regrowth and the absence of
counter-regulatory BP elevating mechanism.
These preliminary results have lead to the
design of a RCT including 110 patients, with
half of them undergoing renal artery denerva-
tion in addition to best medical treatment.
Results are awaited for Q4 2010. If these results
are confirmed, this intervention has the poten-
tial to become one of the most frequently
required in the endovascular field, due to the
huge number of patient suffering from poorly
controlled hypertension.

Potential applications in cardiac failure
The renal sympathetic nervous system has been
identified as a major contributor to the complex
pathophysiology of hypertension, but also
states of volume overload (congestive heart fail-
ure, or CHF) and progressive renal disease both
experimentally and in humans [10-11].

Activation of cardio-renal sympathetic nerve
activity is even more pronounced in heart fail-
ure with patients having increase of NE over-
flow from the heart and the kidneys to the
plasma [12]. There has recently been a demon-
stration of the strong negative predictive value
of renal sympathetic activation on all cause
mortality and heart transplantation in patients
with CHF. This finding was independent of
overall sympathetic activity, glomerular filtra-
tion rate and left ventricular ejection fraction
[13]. These findings clearly suggest that treat-

Be involved: renal artery denervation may 
dramatically influence management of
patients with hypertension

ment regimens that further decrease renal
sympathetic stimulation may have the poten-
tial to improve survival in patients with heart
failure. 

Potential applications in chronic renal 
disease
Patients with end-stage renal disease undergo-
ing chronic haemodialysis are known to be
hypertensive and to have increased muscular
sympathetic activity [14]. There is evidence that
in renal disease, the diseased kidneys them-
selves may generate signals that are carried by
the afferent (kidney to brain) renal nerve to the
neuraxis resulting in increased peripheral vaso-
motor tone, thus resulting in hypertension.
There is also evidence that patients with mild
renal failure have increased MSNA [15]. Thus
early during the course of renal disease, signals
that originate in the diseased kidney lead to
progressive increases in MSNA, which can con-
tribute to the development of hypertension,
which in turn causes deterioration of renal
function by chronic glomerular fibrosis and
capillary intimal hyperplasia and sclerosis.  

Conclusion
Renal artery denervation is a technique that
may play a major role in the treatment of
hypertension in the future. Other major fields
of human cardiovascular diseases may also be
new targets for this intervention.   

It is obvious that interventional radiologists are
the key healthcare provider able to safely per-
form this intervention, considering their clinical
expertise in the management of renal artery
angioplasty and stenting.

This is an urgent call for all European IRs to
push the agenda in their own environment.
This can include direct patient referral, as well
as partnering with referring physicians who
manage this type of patients to ensure appro-
priate patient selection and treatment. 

Marc Sapoval
Hôpital Européen Georges Pompidou
Paris, France

Renal artery interventions 
Special Session
Monday, Oct 4, 10:00-11:00
Auditorio Principal

Don't miss it !
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But finally, I was inspired to talk about cooking,
which is my favourite pursuit besides IR. Taking
my latest technology into account, which I
adapted for my kitchen, IR and cooking are
somewhat related. My newest achievement in
the kitchen is called "sous-vide cooking". It
requires fancy new equipment - a constant water
bath with exact temperature regulation, a vac-
cumiser, some knowledge of physics - and pro-
vides fabulous results, but is also a little risky for
guests or customers, as the cooking temperature
is around 60°C, which may allow botulism to
grow.

Besides botulism, all other features are pretty
similar to interventional radiology - fancy equip-
ment, great results and potential danger for the
clients - and so I had quite a nice start. Following
this train of thought, there are some surprising
parallels that makes it understandable, and to my
mind, not disrespectful to compare cooking and
interventional radiology. 

Even on second glance, it becomes still clearer
that there are many astonishing parallels to be
highlighted. Cooking is not as simple, ordinary or
unimportant as it may seem. It is no longer seen
solely as the responsibility of women and maids,
nor is it ignored by men. At the moment, cook-
ing is seen as fancy, sexy and is widely publicised
in the media. Not a single day goes by without a
cooking show being aired on television and
many periodicals include sections that offer
recipes and suggested menus.

Indeed, cooking is very influential in many
aspects. The invention of cooking was one of the

very first important developments of mankind. It
was, of course, closely related to the discovery of
fire-making and it also profoundly distinguishes
humans from other animals. So, cooking was
probably the earliest “art” human beings ever
invented. Also socially, cooking created radical
changes as it took time, dedication and required
that the cook remain in one place - thus it had a
huge impact on how human society was organ-
ised. Co-operation between hunters or gatherers
and cooks became necessary and so, cooking
required shared responsibility, team-work and
precision. Furthermore, craftsmanship was need-
ed to develop dedicated instruments for prepar-
ing a variety of meals. Thus, a modern society of
cooperation and shared responsibilities
emerged. Cooking is still hard work today, with
intricate dishes requiring specialised expertise
and diversified workplace organisation, as well as
perfect planning and control.

As history progressed, wars and expeditions
were organised to guarantee access to precious
spices, and new plants were introduced into the
traditional cuisine of European nations. Cooks
and cooking were also used politically by nobles
to impress either their ruler or their fellow nobles
thus achieving political influence and power.
Shortages of food lead to numerous crises in his-
tory, often triggering revolutions or mass emigra-
tion.

In modern times, fine dining has become a form
of entertainment for large portions of the popu-
lation. Star chefs have emerged and, like actors
and sports people, they are presented in the
media as business people and icons for PR and

product branding. Modern cooks need to be
innovative, smart and artistic, but also perfect
craftsmen - they are constantly being tested by
their customers. Fine cuisine has become chal-
lenging, expensive and competitive, and
although it is not scientific, some developments
can appear somewhat artificial. Taste, however,
remains difficult to measure.

Nevertheless, there is a shadowy underside to
modern food preparation, with its industrialised
cooking and its stream-lined production chains.
Unhealthy, uninspiring and unified food in unat-
tractive eateries is often the consequence.

Well, what the hell has this all got to do with
interventional radiology? To find out, use your
imagination - look at your fellow doctors from
other interesting and competing specialities,
reflect on your daily work situation, make com-
parisons between a kitchen and a hospital and
you will find some surprising parallels. 

Coming back to medicine and interventional
radiology, it makes sense to compare the level of
organisation and education in a modern profes-
sional kitchen with medicine and radiology.
Modern kitchens require a very high level of
expertise and diversification: this is a nice model
for vascular medicine, as here having only one
cook (or vascular surgeon) would spoil the broth.
But also radiology and interventional radiology
can learn from a diversified workplace organisa-
tion in order to achieve excellence in quality and
patient care. This may include specialisation with-
in an IR centre itself, but also supra-institutional
forms of organisation such as networks, discus-

sion groups and expert panels, especially in
those areas of interventional radiological which
are not easy to treat, pretty rare in the daily work-
load and require major experience. Treatment of
peripheral AVMs is one good example for this.
They are rare enough to prevent a build-up of
sufficient expertise in every centre, but they are
difficult enough to treat that specialised centres
are needed, which are connected to the IR com-
munity to allow patient referral.

The workload in a four-star restaurant is enor-
mous, and the quality of the food is the standard
by which the business is measured. This is indeed
a little different from medicine, where many
“cooks” work parallel, but not in a strict organisa-
tion, all of them being chefs who want to be in
the lead and – fortunately enough - quality
remains difficult to measure. There would be
much to be improved upon, and we could learn
a lot from watching a chef working.

Highly regarded chefs, however, are very good
entertainers, businessmen and always visible in
the public. They are a brand name in their own
right, using this heavily for product placement in
the food and non-food sector. That again is
something interventional radiology can learn
from: to become more visible, attractive and rep-
utable to the public – to inform the non-medical
part of the population what an interventional
radiologist is and does.

These are two short examples why we can learn
from cooks and cooking, and I hope to present
some more parallels and dissimilarities in the
2010 Gruentzig Lecture.

>>
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Role of IR in benign prostatic hyperplasia

Symptomatic benign prostatic hyperplasia
(BPH) is a very common condition and typically
occurs in the patient’s 60s and 70s. BPH is an
important component of the lower urinary
tract symptoms (LUTS) complex, including
mass-related increase in urethral resistance,
age-related detrusor dysfunction, and abnor-
mal neuromuscular tone at the bladder neck.
The most frequent LUTS includes hesitancy,
decreased urinary stream, intermittency, sensa-
tion of incomplete emptying, nocturia, fre-
quency, and urgency. It has been estimated
that the prevalence of LUTS ranges from 8% of
men in their 30s to 88% of men older than 80
years. 

The standard management of BPH is based on
the overall health of the patient, the severity of
the symptoms and quality-of-life considera-
tions. Voiding difficulties attributable to BPH
can be quantified with the International
Prostatic Symptom Score. Various medications,
specifically 5-alpha reductase inhibitors and
selective alpha-blockers, can decrease the
severity of voiding symptoms secondary to
BPH. Both classes of drugs have been shown to
be effective in controlling LUTS and reducing
the frequencies of surgery and acute urinary
retention. Impotence, decreased libido, and
ejaculatory disorders are known uncommon
(<10%) side effects. 

Watchful waiting is often used to manage mild
to moderate symptoms, and moderate to
severe symptoms are managed with medical
therapy, minimally invasive or endoscopic ther-
apies, or open surgical procedures.

Minimally invasive techniques have been
developed as alternative treatments for BPH,
such as transurethral microwave thermothera-
py (TUMT), transurethral needle ablation
(TUNA), interstitial laser thermoablation (ILA),
and transurethral vaporisation of the prostate
(TUVP). These therapies are less effective com-
pared with transurethral resection of the
prostate (TURP), but require only conscious
sedation and have fewer side effects.
Ejaculatory disorders remain the major sexual
side-effect of these therapies, owing to dam-
age of the nerve bundles that travel adjacent
to the prostatic capsule. Nevertheless, prostate-
ctomy (accomplished by transurethral or open
surgical means) constitutes the traditional sur-
gical treatment for BPH. Although TURP
remains the reference standard invasive thera-
py, it is associated with erectile dysfunction
and ejaculatory disorders in 10% and 65% of
patients, respectively.

Taking into account the comorbidities, surgical
intervention in this age group is considered to
be of high risk. Prostatic artery embolisation
(PAE) has been used mainly to control massive
haemorrhage after prostatectomy or prostate
biopsy. DeMeritt et al. described a patient with
BPH who had severe gross haematuria and was
submitted to PAE with polyvinyl alcohol parti-
cles. The patient stopped bleeding immediately
after embolisation, and the size of the prostate
reduced to 52% and 62% of the initial size by
the 5- and 12-month follow-up, respectively. An
experimental study of PAE in pigs has shown a
significant reduction in prostate volume after
embolisation without compromising the sexual
desire and erectile function of the animals.

Initial Experience with PAE
Nine patients with acute urinary retention due
to BPH who had been managed by indwelling
urethral catheters were awaiting surgery. All
patients (highest clinical level of the BPH dis-
ease) were treated previously with selective
alpha-blockers without success, and stopped
having medication one month before PAE.
Before intervention, the patients were evaluat-
ed by digital rectal examination, urodynamic
testing, prostate specific antigen (PSA), prostate
biopsy if PSA was of concern, transrectal ultra-
sound (US) and magnetic resonance imaging
(MRI). Malignancy and any other cause of void-
ing dysfunction that could be correlated to the
urinary obstruction were excluded. The IPSS is
not appropriate for patients with indwelling
catheters, so was evaluated after PAE.

We have performed ten PAEs in nine patients
with a mean age of 67.3 years old. Technical
success (bilateral PAE) was 70% (7/10 patients)
and clinical success (catheter removal and
improvement of the symptoms) was 88.9% 
(8/9 patients). Three patients with unilateral
PAE (technical failure 30%) had clinical success.
Patients urinated spontaneously from 6-25
days (mean, 13.9 days) after removal of the
indwelling urethral catheter.

Procedure time ranged from 130-380 min.
(mean, 210 min.) and fluoroscopy time ranged
from 48-189 min. (mean, 90 min.). One patient
was embolised bilaterally twice (technical suc-
cess) but he did not have his bladder catheter
withdrawn after both procedures (clinical fail-
ure, 11.1%).

No major complication was observed. The most
frequent side-effects and complications were
perineal burning, urethral burning and retropu-
bic pain, and minimal rectal bleeding, respec-
tively. Symptoms were much less than post-
embolic syndrome in UFE.

Prostate volume measurements were per-
formed with US and MRI. At 1-month follow-up
(8 patients), mean prostate reduction was
28.1% and 24.2%, respectively; at 3-month fol-
low-up (5 patients), mean prostate reduction
was 31.1% and 30%, respectively; at 6-month
follow-up (4 patients), mean prostate reduction
was 30% and 31.2%, respectively; and at 
18-month follow-up (2 patients), mean prostate
reduction was 29.6% and 32.9%, respectively.
Improvement of the urinary symptoms meas-
ured by the IPSS was observed after PAE, main-
ly between the first and third months after the
procedure. The quality of life (QUOL score)
improved gradually with more significance six
months after the procedure.

In our opinion, BPH can be safely treated by
prostatic arterial embolisation with low rates of
side effects and can reduce the prostate vol-
ume by more than 30%. However, a larger
study with more data supporting the advan-
tages of PAE is necessary to validate our obser-
vations with different patients, prostates sizes,
embolisation agents and durability by control-
ling the symptoms are required to answer
some questions in the future.

Acknowledgments: We are grateful for the sup-
port of the Urology and Radiology
Departments of the University of Sao Paulo
Medical School, mainly to Doctors Joaquim 
M. da Motta Leal Filho and Alberto A. Antunes.
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Francisco Cesar Carnevale
Head of Interventional Radiology
Instituto de Radiologia (InRad)
University of Sao Paulo Medical School
Sao Paulo, Brazil

Fig.1a: Angiogram showing the tip of the micro-
catheter in the left inferior vesical artery and opacifi-
cation of the left prostate branches (arterial phase). 

Fig.1b: Late arterial phase of the prostate angiogram
with delimitation of the left prostate lobe.

Fig.1c: Arterial phase of the prostate angiogram
showing the left prostate branches (white arrows)
before embolisation.

Fig.1d: Angiogram control after left prostate
branches embolisation (white arrows). The inferi-
or vesical artery is opacificed (black arrow).

Fig.2a: Pre-embolisation MRI: Axial post-contrast
T1-weighted depicting the enlarged prostate due
to central gland nodules. Note the presence of the
urethral catheter (white arrow).

Fig.2b: 6 months post-embolisation MRI: Axial
post-contrast T1-weighted depicting bilateral
avascular areas in the central gland (white
arrows), and reduction of the prostate size.

Fig.2c: 18 months post-embolisation MRI: Axial
post-contrast T1-weighted showing a slight
reduction in size and conspicuity of bilateral
avascular areas in the central gland and (white
arrows), and further reduction of the prostate
size.
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Ionising radiation is an integral part of any IR
practice. It is our silent "friend" that provides
the means to see what we do in real time. This
"friend" is with us from the first day of residen-
cy until we retire. All angiography systems are
based on fluoroscopy and fluorography (DSA).
We use very powerful machines that can sup-
ply high quality real-time imaging almost
indefinitely. We use new names like image-
guided interventions. Ultrasound is a well
known and widely used radiation-free image-
guidance. The US transducer became a "natural
extension" to our hand as an initial guidance
for most of the procedures, both vascular and
non-vascular. 

Rotational angiography provides accurate 3D
reconstruction of any target vessel and is wide-
ly used in Interventional Neuroradiology.
Rotational angiography is a source of the cone
beam CT. It is easy to perform, can provide
important additional information and guidance
for further catheter manipulations, but can be
an additional occupational hazard to the staff.
Unfortunately, the geometry of the scatter radi-
ation in rotational angiography is dynamic, and
is therefore difficult to predict and to cope
with. The number of images and consequently
the exposure is significantly higher compared
with conventional DSA. It is strongly advised to
use an automatic contrast injector and step out
of the angiography room during any DSA or
rotational angiography image acquisition.

Any measure that can reduce the procedure
time will reduce the fluoroscopy time and con-
sequently reduce the exposure to the patient
and to the staff. 

Interventional radiologists have to be innova-
tive, not only in the development of new pro-
cedures and applications, but also in the
improvement, adoption, and implementation
of radiation safety in daily routine. 

Usually hospital authorities and governmental
bodies are running the show when it comes to
patient and personnel protection. It is a direct
responsibility of any radiology department chair-
man or IR services head to make a big deal out
of making staff protection the top priority. There
is a need for technology that will really reduce
exposure, not just measure it and record it.

We have to do so not only to endorse patient
welfare, but from a sense of a clear self-protec-
tion. IRs have to be knowledgeable about tech-
nology and actively participate in purchasing
the new angiography equipment that permits
reduced doses. There are also an increasing
number of hybrid procedures when operators
are working on both sides of the table, which
requires shielding operators on both sides. 

Image-guided interventions represent an occu-
pational hazard for medical staff. Modern
angiography systems allow virtually unlimited
exposure and comprise rotational angiography
with cone beam CT capabilities.  

It is generally believed that exposure to the
staff is not significant and does not represent a
real hazard. Some IRs claim "there is no real
danger and it is all about statistics".  In fact,
there is a danger and not only of potential
malignant tumours, but also of significant dam-
age to the eyes of the operator. 

Basic understanding of radiation exposure
mechanisms, as well as a deep understanding,
acceptance and implementation of the radia-
tion safety routine in daily practice is the key to
the safe IR practice. 

Planning of each and every intervention should
include radiation protection measures as part
of the procedure. For example, perform CT or
MR angiography prior to the endovascular pro-
cedure. Prepare the necessary equipment
(guidewires, selective catheters, PTA balloons,
stents or any other disposable equipment)
based on the pre-acquired imaging and more.
Make sure that trauma or GI bleeding patients
are evaluated with CT angiography on presen-
tation, which provides an accurate diagnosis
and location of the bleeding site in most of the

cases. Read those studies yourself in the IR lab
in real-time using PACS system and do not rely
solely on the reports of your diagnostic col-
leagues.  

The personnel radiation protection process
includes passive and active tools. Passive radia-
tion protection is based on the equipment in
the IR lab. Active radiation protection is based
on the passive protection tools and is about
adapting our behaviour to the "unfriendly"
environment in the fluoroscopy room. It
requires comprehensive knowledge and rou-
tine implementation of the basic protection
rules, and seeking measures to reduce patient
and personnel exposure.

Active protection tools include protective
drapes suspended from the table and from the
ceiling. Table-suspended drapes hang from the
side of the patient table, between the under-
table X-ray tube and the operator. They should
always be employed, as they have been shown
to substantially reduce operator dose.
Radiation-induced lens opacities and cataracts
in interventionalists or alerts on lens doses
close to the limit of 150 mSv per year during
angiographic procedures have been reported.
Reports on the radiosensitivity of the eye that
can lead to visual to visual impairment are
available [1].

Recently, joint guidelines on protection of per-
sonnel have been published by SIR (North
American Society of Interventional Radiology)
and CIRSE (Cardiovascular Interventional
Radiology Society of Europe) in the journals of
both societies (JVIR and CVIR) [2]. These guide-
lines provide a comprehensive overview that
comprises detailed instructions on why and
how to protect IRs from occupational exposure.
It should become an integral part of any IR fel-
lowship programme, as well as routine practice
in IR labs.   

Normally we use dosimetry badges that are
"read" periodically and we know about expo-
sure only retrospectively. Real-time occupation-
al dose information, like the DoseAware system
(Philips) may have a real impact on our practice
and lead to the necessary behavioural change.

How to reduce radiation risks for 
interventional radiology personnel 

Gabriel Bartal 
Director Dept. Medical Imaging and
Interventional Radiology
Meir Medical Centre
Kfar-Saba, Israel
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We have to understand the protective value of
lead aprons, collars, glasses and gloves and
personalise them. The fluoro runs of archiving,
rotational acquisitions and “CT modes” need to
be quantified in (potential) dose reduction and
improvement in diagnostic information.

Recently, medical simulators became available
and they are aimed at improving IRs’ skills using
x-rays, guidewires, catheters, and other IR lab
equipment. Simulators proved to be an efficient
and safe educational tool for fellows in training,
as they rehearse in the complete IR lab environ-
ment with no radiation and no possible compli-
cation. They provide realistic simulation and tac-
tile sensations of guidewires, balloons, stents,
embolisation coils and more, as well as simula-
tion and display of real-time fluoroscopic images
with Cine, DSA and C-arm operation. Virtual real-
ity endovascular simulators create a simulated
interventional environment and are expected to
significantly reduce complication rates and radi-
ation exposure of patients and personnel. 

An example of such a simulator is based on a
rehearsal of a complete endovascular proce-
dure in a simulated interventional environment
using a virtual model of the real patient’s exact
anatomy based on previously acquired patient
CTA and/or MRA data from a CD or PACS server
(Simbionix, Israel). The system generates a 3D
model of the patient’s clinically relevant anato-
my from the scan data. The system comprises a
simulation of fluoroscopy and DSA and allows
safe rehearsal, reducing possible complications
on the real patient a day later [3]. 

Interventional Radiology is an expanding field of
modern medical practice. Radiation protection is
about our personal health and "prosperity", and
we better carry it out very carefully in order to
practice safely throughout our careers.  
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Introduction
Postpartum haemorrhage is a potentially fatal
obstetrical emergency. Excessive bleeding after
childbirth remains the most significant cause of
maternal morbidity and mortality worldwide.
Approximately 1% of deliveries are complicat-
ed by severe bleeding. Postpartum haemor-
rhage is a life-threatening complication of both
vaginal and caesarean delivery. According to
the World Health Organization (WHO), obstetric
haemorrhage is the world’s main cause of
maternal mortality, leading to 24% of maternal
deaths annually (Fig.1). In developing coun-
tries, postpartum haemorrhage causes up to
60% of all maternal deaths. Postpartum haem-
orrhage is defined as blood loss of more than
500 ml during a vaginal delivery, more than
1000 ml with a caesarean delivery or a reduc-
tion of haematocrit level by at least 10%
between admission and the postpartum peri-
od. Bleeding which appears during 
the first 24 hours following delivery is 
recognised as a primary postpartum haemor-
rhage. Delayed or secondary bleeding may
occur after the first 24 hours up until the sixth
week following delivery. Associated morbidity
is related to the direct consequences of blood
loss, as well as the potential complications of
haemostatic and resuscitative interventions.

Cause of postpartum haemorrhage
Uterine atony is by far the most common cause
of postpartum haemorrhage. Following deliv-
ery of the foetus and after separation and
delivery of the placenta, the uterus initiates a
process of contraction and retraction. If the
uterus fails to contract or the placenta fails to
separate completely and deliver, then a signifi-
cant haemorrhage may occur. Uterine atony or
diminished myometrial contractility account for
80% of postpartum haemorrhages. 

Other major causes of postpartum haemor-
rhage include lower genital tract laceration,
abnormal placental attachment, retained pla-
cental tissue and maternal coagulopathies.
Injury to the uterus, cervix or vagina is the sec-
ond most frequent cause of postpartum haem-
orrhage due to their increased vascularity dur-
ing pregnancy. It occurs more often with deliv-
eries that are associated with an extensive
manual exploration and instrumentation. 

Retention of placental tissue is most likely to
occur with a placenta that has an accessory
lobe, deliveries that are significantly preterm or
variants of placenta accreta. Retained or adher-
ent placental tissue prevents adequate contrac-
tion of the uterus leading to an increased
blood loss. Coagulation abnormalities can
cause postpartum haemorrhage alone or con-
tribute to the bleeding from other causes,
mostly from delivery-related trauma. These
abnormalities may be pre-existent or acquired
during pregnancy, delivery or the postpartum
period.

Several vascular abnormalities such as arterio-
venous malformations, arterio-venous fistulas
and pseudoaneurysms can also be a source of
postpartum haemorrhage.

Treatment
Postpartum haemorrhage can be managed
with conservative treatment involving adminis-
tration of uterotonic drugs like oxytocin,
ergometrine and 15-methyl prostaglandin
together with haemostatics and vaginal pack-
ing. When bleeding fails to respond to conser-
vative treatment, surgical repair of genital tract
laceration or surgical ligation of uterine vessels
is performed. Due to extensive collateral circu-
lation in the pelvis, these techniques have a
high failure rate. Hysterectomy is performed
when all other treatment methods are unsuc-
cessful. This procedure is associated with a high
morbidity and subsequent loss of fertility. 

Embolisation
Embolisation of the pelvic arteries represents
an attractive alternative procedure for manage-
ment of postpartum bleeding. According to the
recommendations for clinical practice issued in
2004 by ANAES and guidelines published in
2007 by the Royal College of Obstetricians and
Gynecologists, embolisation should be consid-
ered in case of failure of obstetric measures
and uterotonic treatment. It offers a number of
advantages over surgical interventions.
Catheters can be placed more distally and
more specifically in the vessels than ligation,
therefore preventing bleeding through collat-
eral circulation. Also, intraprocedural bleeding
is eliminated. 

The first use of transcatheter embolisation in
postpartum haemorrhage was described by
Brown in 1979. Several authors have reported
the usefulness of embolisation as a first-line
treatment for postpartum bleeding.
Angiography using a low osmolarity iodinated
contrast medium shows extravasation of con-
trast agent in 50-100% of cases. Active bleed-
ing can be detected most frequently from vagi-
nal, pudendal or uterine arteries with an
approximate flow rate of 0.5-1 ml/min. Even if
extravasation is not manifested on arteriogra-
phy, embolisation of the uterine arteries can
arrest the bleeding, therefore bilateral emboli-
sation is performed in the majority of cases. 

Selective catheterisation of the internal iliac 
arteries is most frequently attempted with a 5
Fr Cobra or Roberts catheter. Microcatheters
are also used, especially when a pseudoa-
neurysm or AVM is present. Oblique views may
help in demonstrating the origin of the uterine
artery. Selectivity of catheterisation and subse-
quent embolisation depends on the haemody-
namical and clinical status of the patient.
Unstable patients with massive bleeding
require quick haemostasis. In this setting,
embolisation can be performed from the ante-
rior division of the internal iliac artery, or even
from the main trunk.

Several embolic materials can be used: pled-
gets of absorbable gelatin sponge, micros-
pheres, fibred steel coils or fibred platinum
microcoils. For temporary haemostasis, intro-
duction of occlusion balloons to the internal
iliac arteries can be implemented. After emboli-
sation control angiography is performed to
exclude residual bleeding (Fig. 2). Patients are
kept in an intensive care unit for 1 to 2 days
after treatment. With a normal clotting system,

IR management of postpartum haemorrhage
Małgorzata Szczerbo-Trojanowska
Head of the Department of Interventional
Radiology
Medical University Lublin
Lublin, Poland

success rates for embolisation have been
reported to exceed 90%. Secondary embolisa-
tion is required in 9-14% of cases and is usually
satisfactory. 

In patients with potentially life-threatening
haemorrhage conditions, such as ectopic preg-
nancy, placenta previa or accreta, prophylactic
catheterisation and introduction of balloon
catheters to the internal iliac arteries before
delivery can be considered to prevent massive
bleeding.

Complications of embolisation are rare and do
not exceed 6-7% of cases. The most common
are pelvic infections and non-target embolisa-
tions. The postembolisation syndrome, includ-
ing pain and fever, typically resolves in 2-3
days. Return of normal menses is observed 3-4
months after embolisation. Several studies con-
firm that embolisation for postpartum haemor-
rhage does not appear to compromise
women’s subsequent fertility and obstetric out-
come. However, these women should be
informed about the possibility of bleeding dur-
ing future deliveries that could reach 30% of
cases due to abnormal placentation. Therefore,
accurate ultrasonographic monitoring during
future pregnancies should be advocated.

Conclusion
Embolisation in cases of postpartum haemor-
rhage has proved to be a fast, safe and effec-
tive minimally invasive alternative to surgery
with a low complication rate, allowing resump-
tion of menses and subsequent pregnancies.

Fig.2: 
a: Selective arteriogram of internal iliac artery disclosing bleeding (arrow).
b: Cessation of bleeding after embolisation.
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CAS versus CEA: 
What are the current indications for CAS?

Introduction
Stroke is a devastating disease resulting in
severe disability for many patients and a major
financial burden for health systems. Whilst the
incidence of the disease may no longer be on
the increase, possibly due to ever improving
pharmaceutical risk modification, lifestyle issues
remain a problem. It is likely that development
of a fat western population will eventually wreak
devastation. With that in mind, we should con-
tinue our understanding of how we can modify
the number of patients at risk of stroke. It is this
author’s opinion that any intervention in asymp-
tomatic patients is largely a waste of medical
time and resources and we should focus our
interventions upon those patients who are
recently symptomatic. This article will hope to
provide the reader with some guidance as to
where carotid artery stenting (CAS) (Fig. 1) can
reasonably be offered as a form of protection
against future stroke in patients with sympto-
matic carotid disease.

Selecting the correct patient group
Since carotid artery stenting is a form of prophy-
laxis, it is our responsibility to limit the numbers
needed to treat before we get positive clinical
benefit. This largely requires choosing the cor-
rect patient group. Patients with recently recov-
ered cerebral or ocular events (amaurosis fugax,
TIA or recovered stroke) have a significant risk of
stroke in the immediate period following their
index event [1]. The sooner these patients can be
managed following their initial symptoms, the
better their eventual outcome will be. With this
in mind, in the United Kingdom, national guid-
ance indicates that all patients should be treated
within two weeks of their initial symptoms. 

Whilst there are good data to indicate that cer-
tainly women will accrue no benefit following
that time period, it is probably not true of men,
who will continue to gain some benefit up to 3
months following intervention. Clearly there is
no point in managing patients with a major
stroke with little clinical recovery. Large trials
have also indicated that any active intervention,
either CAS or CEA, should be directed only to
those patients with a carotid stenosis greater
than 50% using the NASCET criteria. All patients
at presentation should receive best medical ther-
apy prior to attending for intervention, indeed
those patients who are managed by CAS already
taking dual antiplatelets [2] (aspirin and clopido-
grel) and a statin have better initial clinical out-
comes [3].

Which trials inform our choice of intervention?
The majority of patients treated shortly after
their index event should be offered either CAS
or carotid endarterectomy (CEA). It is clear that
after the peri-procedural period the long-term
risk of stroke and death is the same for both
treatments [4, 5]. It is therefore the peri-proce-
dural complications that largely dictate which
is the better treatment. 

The contemporary trials reporting peri-proce-
dural events are:
EVA-3S, a French randomised trial reported as
showing superiority of carotid endarterectomy
(CEA) over CAS [6].
SPACE, a Germanic randomised trial showing
equivalence [7].
ICSS, a worldwide randomised trial showing
superiority of CEA [8].
CREST, a US trial demonstrating equivalence
between the two treatments [9].

To explore the truth behind the trials requires an
understanding of some of the details and  limita-
tions of the studies:

The EVA-3S Trial was underpowered and stopped
prematurely. Only 17% of patients undergoing
carotid artery stenting had dual antiplatelet
agents on board at the time of procedure, the CAS
operators were inexperienced and the centres
were low volume.

Within ICSS, again the interventionists were rela-
tively inexperienced compared to the surgeons.
Unfortunately patients undergoing stenting were
treated significantly earlier than endarterectomy.
It is clear from previous data that this very likely
would lead to higher adverse outcomes within the
stenting limb. The outcomes should also be scruti-
nised. Quite uniquely, this trial appears to have
just about removed non-disabling stroke as a
complication of CEA. 

However, of importance to patient and society is
the risk of disabling stroke and death. When these
are examined, there is no difference between the
two treatments. The authors chose to present all
stroke, death and procedural MI as their primary
outcome and this showed benefit to endarterec-
tomy. If disabling stroke, death, non-fatal MI and
severe haemorrhage are investigated, then there
is benefit towards carotid artery stenting. Should
the authors have chosen to report all adverse neu-
rological outcomes, including cranial nerve palsy,
in addition to their combined end-point of all
stroke, MI and death, then carotid artery stenting
is better than carotid endarterectomy.  

CREST decided to include asymptomatic patients
when recruitment of symptomatic patients
declined. While we all know that the outcomes for
asymptomatic patients vary hugely from those of
symptomatic patients, the authors did not sepa-
rate out these groups in their report.

How do we improve CAS outcomes? 
There are clear data to indicate that patients
should be taking dual antiplatelets [2] and statins
[3] prior to intervention. It should be obvious to
anyone that the presence of a diseased aortic arch
and difficult tortuous anatomy would make
attempted management of patients more likely to
result in complications. There are some papers
that support what should be intuitively very obvi-
ous [10, 11]. Whilst it is highly likely that with expe-
rience comes better patient choice, which will
include avoidance of these adverse anatomical
features, are there data to indicate that improved
experience results in improved outcomes? Within
SPACE, high recruitment resulted in reduced com-
plication rate [12]. ICSS showed that within those
centres who recruited more than 50 patients,
stenting was equivalent to endarterectomy [8]. It
is only the EVA-3S that appeared to show that the
more cases you did, the worse outcomes you
achieved. It would appear to be clear therefore
that, with correct pharmaceutical management
and experience resulting in good patient choice,
the outcomes of carotid artery stenting can at
least be as good as endarterectomy.

There are a number of units now with extensive
experience who have demonstrated very good
outcomes using carotid artery stents to manage
patients with symptomatic carotid artery disease.
Our own unit manages a stroke and death rate at
30 days of only 3% [13]. Similar outcomes have
been repeated throughout the world.
Randomised control trial data are necessarily an
aggregate of inexperienced and experienced
units, which may well explain why RCTs show data
at variance with these large, experienced units. I
believe therefore that these major units with good
independently audited outcomes should continue
with CAS. 

Are there some patient groups who, using
the available published data, can reason-
ably be managed by placement of a carotid
artery stent (Table 1)? 
Both EVA-3S and ICSS demonstrated that for
patients presenting with ocular symptoms or a
transient ischaemic attack, the outcomes of
CAS are equivalent to carotid artery stenting.
Both EVA-3S and ICSS demonstrated that
women have equivalent outcomes between
the two therapies. 

SPACE demonstrated that the outcomes from
carotid artery stenting were actually better
than endarterectomy in patients younger than
68 years old (Table 2) [14]. Patients with a con-
tralateral occlusion have significantly worse
outcomes following endarterectomy. A con-
tralateral occlusion does not affect the out-
come of carotid artery stenting. Indeed, within
the SPACE Trial, patients with a contralateral
stenosis had best outcomes following CAS [14]. 

Summary
• Randomised controlled trials are necessarily

aggregates of data from a number of centres.
Those units with demonstrable, well audited
good outcomes should continue their
carotid artery stent practice. 

• Patients presenting with ocular symptoms or
TIA, patients 68 years or younger, women,
and patients with a contralateral occlusion
can reasonably be offered CAS rather than
CEA.  

• The use of carotid artery stenting should
probably be limited to units that can ensure
high operator experience.  
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Fig.1: A carotid stent has been placed in a tight
right carotid artery stenosis.

Patient category

Presenting with TIA or amaurosis fugax

Women

Young patients (<68 yrs)

Contralateral carotid artery occlusion

Evidence

EVA 3-S
ICSS

EVA 3S
ICSS

SPACE
CREST

SPACE

Table 1: Patients with symptomatic carotid disease who are suitable for a stent 

AGED < 68

7%

2.7%

4.3% difference
OR 2.7 
95% CI 1.17-6.23

Table 2: Outcome (ipsilateral stroke and death) of CAS in SPACE according to age 

AGED > 68

5.9%

10.8%

-4.9% difference
OR 0.52
95% CI 0.28-0.94

ns

P= 0.001

Patient subsets who can be judged from the literature as being suitable for CAS to manage their sympto-
matic carotid artery disease.

Analysis of the data from SPACE showing that patients aged less than 68 years actually had better out-
comes from CAS than CEA.

Fig.2: Reduced cerebral vascular reserve in the left
hemisphere - patient is therefore at high risk of stroke.

CEA

CAS
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A Randomized Phase II Trial of Irinotecan-Eluting Beads in combination
with intravenous Cetuximab (DEBIRITUX) vs intravenous Irinotecan and
Cetuximab in patients with KRAS Wild-type colorectal liver metastases

DEBIRITUX Randomized Controlled Trial
DC Bead® is produced from polyvinyl alcohol
and comprise a range of hydrogel beads that
are biocompatible, hydrophilic, non resorbable,
precisely calibrated, and CE Marked to be
loaded with doxorubicin or irinotecan. In this
study of patients with mCRC, DEBIRI potentially
allows the embolisation of arteries supplying
the tumour causing cellular necrosis and deliv-
ery of a local, controlled, sustained dose of
irinotecan to the liver metastases. The clinical
dose used in this study will be up to 4 ml of
DEBIRI containing irinotecan at a maximum
total dose of 200 mg.
The primary objective of this study is to evalu-
ate the safety and efficacy of DEBIRI in combi-
nation with intravenous cetuximab (DEBIRITUX)
vs intravenous irinotecan in combination with
intravenous cetuximab in the treatment of
patients with unresectable liver metastases
from CRC who previously failed pre-treatment
with 5FU/oxaliplatin and/or 5FU/irinotecan
(2nd- or 3rd-line). This is a multicentre, open
labelled, prospective, randomised, and con-
trolled phase II study designed to assess the
clinical performance of TACE with DEBIRI. 

py cetuximab with FOLFIRI vs FOLFIRI alone;
the difference in progression-free survival was
statistically significant but suggested only a
modest benefit over FOLFIRI alone (median PFS
8.9 vs 8 mo, p=0.036). In first-line treatment a
statistically significant difference in favour of
cetuximab was seen in patients with KRAS
wildtype tumours for PFS (p=0.02) and best
overall response (59.3% [cetuximab + FOLFIRI]
vs 43.2% [FOLFIRI alone], p=0.0025), but no dif-
ference for patients with KRAS mutated
tumours (5). 

Based on prior clinical data there is a good
rationale for the combination of systemic ther-
apy and transarterial chemoembolisation
(TACE) being effective in the setting of patients
with chemorefractory liver metastases. The
rationale for TACE is a combination of tumour
embolisation (hypoxemia) and locally
enhanced or prolonged cytotoxic action. Liver
metastases from CRC are well suited for
transarterial chemoembolisation, as they have
a mainly arterial blood supply. In a recent
study, Vogl evaluated the efficacy of TACE in
the treatment of mCRC with respect to local
tumour control and survival (6).  The results
were: Partial response in 14.7% of patients, sta-
ble disease in 48.2% and progressive disease in
37.1%. The 1-year survival rate after TACE was
62%; the 2-year survival rate was 28%. The
median survival time from the start of TACE
treatment was 14 months. However, in spite of
several promising study results (7-9), a signifi-
cant improvement in survival for patients with
mCRC after TACE still remains to be demon-
strated.

PI for Radiology: Prof. Dr. Philippe L. Pereira
(Director, Dept Radiology, Minimally-invasive
Therapies and Nuclearmedicine), 
SLK-Kliniken Heilbronn
Ruprecht-Karls-University of Heidelberg, Germany

Advertorial

Sponsor: Ass. Prof. Dr. Dirk Arnold, MLU Halle
University of Halle, Depts. Oncology and Haematology
(Director: Prof. Dr. Hans-Joachim Schmoll) 

Background 
Since 1990, patients with metastatic CRC
(mCRC) have benefited from the introduction
of new cytotoxic agents as irinotecan and oxali-
platin (1). Parenterally or orally administered
fluoropyrimidines have been given with
irinotecan or with oxaliplatin. The use of these
drug combinations in mCRC has significantly
improved clinical efficacy as related to overall
response rates, time to tumour progression,
and overall survival (2). Currently, FOLFOX or
FOLFIRI are first-line regimens that may also be
administered as second-line chemotherapy
after progression of each first line. Additionally,
the epidermal growth factor receptor (EGFR)
has been discovered to be over expressed in
certain CRC, being associated with poor prog-
nosis (3). Cetuximab is a monoclonal antibody
against the extracellular binding domain of the
receptor and is the first approved by the FDA
for the treatment of CRC. Response rates for
cetuximab alone and cetuximab plus irinotecan
were 11% and 19% respectively in patients
who failed previous irinotecan based therapy
(4). In the CRYSTAL trial, treatment-naïve
patients with mCRC received as first line thera-
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Initial dose 400mg/m², 
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i.v. Cetuximab:
Initial dose 400mg/m², 
followed by weekly 250 mg/m²

Patients are randomly  assigned 
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Where do we stand in endovascular
aneurysm treatment in 2010? 

Endovascular treatment of cerebral aneurysms
with detachable coils has been proven to be a
superior alternative to open microsurgery in
terms of disability-free survival at one year and
in long-term follow-ups, according to the publi-
cation of the large randomised International
Subaracnoid Aneurysm Trial (ISAT) [1, 2]. The
recurrence of aneurysms after coiling in around
20% of the cases has been the main drawback
of the endovascular technique. The recanalisa-
tion rate is even higher in complicated, wide-
necked, large or giant aneurysms treated with
detachable coils [3]. Those aneurysms also rep-
resent serious difficulties for surgeons, in par-
ticular those of large or giant size located in the
posterior circulation or internal carotid artery
(ICA) [4, 5]. Because of these drawbacks, both
we and medical technologists have been urged
to create more innovative techniques for better
endovascular reconstructive treatment options
[6, 7, 8, 9, 10, 11]. In the last 10 years, new
endovascular tools developed by engineers
and new endovascular techniques we created
in Hacettepe Hospital have allowed us to offer
a rather different concept in endovascular cere-
bral aneurysm treatment, especially in the
more complicated (i.e. broad-necked, fusiform
and large/giant) aneurysms.

These new tools and concepts created revo-
lutionary changes:
a: Balloon remodelling/reconstruction of the

aneurysm neck, especially in ruptured cases,
is starting to be possible in all locations,
making almost all aneurysms treatable by
endovascular means; 

b: Endovascular reconstruction of the parent
artery can be done, aiming to treat not only
the aneurysm sac itself, but also the sick ves-
sel wall adjacent to the aneurysm neck. With
this new treatment target focusing on the
parent artery wall, it became possible to
reconstruct/change the parent artery using
micro self-expandable stents, covered stents
and finally, very newly developed flow diver-
tors that exclude the aneurysm from the cir-
culation.

For the endovascular treatment of cerebral
aneurysms, these new treatment targets can be
achieved with advanced reconstructive
approaches, which we will be the focus of this
short review. 

1. Advanced balloon remodelling/recon-
struction technique
The balloon remodelling technique created a
big impact in the efficacy of endovascular
aneurysm treatment. Although the idea of the
treatment originally aimed to retain embolising
coils safely in the aneurysm sac during emboli-
sation, we also later realised that the technique
was not only offering a safer and more effective
endosaccular packing, but also a reconstruc-
tion of the parent artery.

Carotid Interventions
Foundation Course
Sunday, October 3, 08:30-09:30
Auditorio Principal

Don't miss it !

Saruhan Cekirge
Departments of Radiology / Interventional
Neuroradiology Unit 
Hacettepe University Hospitals
Ankara, Turkey
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Fig.1: A very complex and wide-necked
right MCA aneurysm with both bifurca-
tion vessel incorporated with aneurysm
sac (1A), Dyna CTA image showing dual
stents placed in Y configuration recon-
structing the MCA bifurcation to be able
to hold the coils in the aneurysm sac (1B),
2-years control DSA showing reconstruc-
tion of right MCA and occluded aneurysm
(1C).

Fig.3: A large ICA aneurysm
lateral view (3A), pipeline stent
(flow divertor) with very dense
meshes in Dyna CTA image
(3B), angiography immediate
after pipeline placement
showing substantial decrease
in aneurysm filling due to flow
diversion effect (3C), 6-months
control DSA revealing perfect
reconstruction of the ICA and
closure of the aneurysm due to
flow divertor (3D).

Fig.2: Giant right caroticophtalmic
aneurysm, A-P view (2A), nonsub-
stracted view of the deployed
stentgraft (curved arrow). Note the
contrast trapped in the aneurysm
sac due to the immediate exclu-
sion (2B). Post treatment oblique
angiographic view revealing the
reconstruction of the ICA (2C), 3-
years control angiography reveal-
ing no restenosis, oblique view
(2D).

In our experience, balloon assistance offers
many advantages over standard coiling, such
as reconstruction of the bifurcation with pro-
tection of the parent artery; improvement of
applicability of coil embolisation by bulging
into the branches emerging from the sac; uni-
form and denser packing by creation of better
coil conformation; and increased procedural
safety during an inadvertent intraoperative
rupture situation by limiting the blood extrava-
sation through inflation of the balloon at the
neck of the aneurysm, accompanied by rapid
coil occlusion. In the treatment of acute SAH
cases which show more tendency to rupture
during coil delivery, having the microcatheter
in a more stable position with the aid of the
balloon helps to improve this safety issue, as
the microcatheter tip can be left just in the
entrance of the aneurysm sac, when necessary.
These features are especially important when
coiling an acutely ruptured small, shapeless
aneurysm with very tight angulation to the
parent artery.

2. Stent and coil or liquid embolic Onyx
reconstruction
In order to obtain a more stable aneurysm
occlusion, the combination of stents and
detachable coils or Onyx was suggested for
both extradural and intradural aneurysms [6, 9,
10]. After the introduction of self-expandable
nitinol stents that can be delivered via micro-
catheters, stent-assisted aneurysm treatment
has started to be applied widely with very low
recurrence rates (around 5%) in large/giant,
fusiform and complicated aneurysms. With the
introduction of the dual stent-assisted coiling
technique [12], wide-necked and complex
aneurysms in bifurcations where the aneurysm
neck is incorporated with one of the bifurca-
tion vessels are beginning to be treated (Fig. 1).  

3. Endovascular aneurysm treatment with-
out aneurysm sac occlusion using covered
stents or flow divertors
Excluding an intracranial aneurysm from the
circulation with a vessel graft, without place-
ment of any intra-aneurysmal filler has always
been a very smart solution for complicated
aneurysms in which neither surgical nor con-
ventional endovascular approaches can offer
reconstructive treatment. The authors believe
that this technique offers the most advanced
and durable reconstructive treatment for cere-
bral aneurysms in selected cases, and they
published the first series of patients with
midterm angiographic and clinical follow-up
results [8] (Fig. 2).

However, limited flexibility is the main techni-
cal limitation and it was very hard to navigate
the curves of the neurovascular anatomy, with
the inherent risks of dissection and vasospasm
of the cerebral arteries that may result from
this rigidity. Recently, with the development of
flow divertors, which are stents with a very
tight mesh density, this navigation problem
has been overcome and it is now possible to
reconstruct the parent artery and close the
aneurysm with the flow diversion effect of
these new stents without having any covering
material. This latest revolutionary change has
had a huge impact in endovascular aneurysm
treatment, especially in the giant and fusiform
aneurysms with mass effect which otherwise
have no treatment option (Fig. 3).

In conclusion, the advanced techniques
described above have certainly opened new
avenues for cerebral aneurysm treatment, and
there will be progressively less need for surgi-
cal treatment with rapidly evolving technology.  
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DEBDOX™ with DC Bead® is now widely
accepted as the preferred transcatheter
treatment for hepatocellular carcinoma
(HCC). DEBDOX offers maximum, sus-
tained concentration of the chemother-
apeutic drug within the tumour and
minimal systemic exposure, combined
with calibrated tumour vessel obstruc-
tion. 

“For years, an important limitation of
TACE has been the lack of a standard-
ised technique and, hence, the low
reproducibility and predictability of the
results” says Professor Riccardo
Lencioni, Director of Diagnostic
Imaging and Intervention in the
Department of Hepatology and Liver
Transplantation at Pisa University
Hospital in Italy. “This limitation has
greatly hampered the acceptance of
TACE as the standard oncology treat-
ment for nonsurgical patients with
large or multi-nodular HCC confined to
the liver”. 

The introduction of DEBDOX with DC
Bead has brought levels of consistency
and repeatability not available with
conventional TACE regimens, and has
opened a new era for transcatheter
treatment of HCC. With its improved
safety and tolerability profile, DEBDOX
can be used in a variety of different
clinical scenarios. Tailoring the DEBDOX
treatment to the individual patient and
tumour characteristics is key to achiev-
ing the best outcomes. To share their
knowledge a panel of physicians, all of
whom have significant experience with
the use of DEBDOX in HCC treatment,
took part in a consensus meeting dur-
ing the recent European Conference on
Interventional Oncology in Florence,
Italy.

“The aim of the meeting was to devel-
op a set of guidelines for the use of
DEBDOX with DC Bead in HCC treat-
ment” says Professor Lencioni. “There
was a broad consensus on the most
appropriate technical choices for the
most common clinical scenarios, result-
ing in a set of guidelines that will be
submitted to an independent body for
review”. The guidelines cover all of the
most frequently encountered situations
but, stresses Lencioni,“is definitely not
a list of instructions. The Interventional
Radiologist is the only qualified physi-
cian to decide how to approach the
unique combination of patient and
tumour characteristics that he is facing
at the time of the procedure.
“Nevertheless, I think the general rec-
ommendations that were discussed will
facilitate the decision- making process
and address several doubts”.

The development of the guidelines will
include an independent review of
them.  This review will be performed by
two senior IRs. " Professor Johannes
Lammer (Vienna, Austria) and
Professor Anthony Watkinson (Exeter,
UK) have been asked to perform a criti-
cal assessment of the guidelines prior
to their final submission.  These two
physicians have extensive experience of
DEBDOX with DC Bead but unfortunate-
ly could not join the meeting in
Florence.  Their review of the Panel’s
findings would undoubtedly enhance
the finished guidelines." says Lencioni.

Riccardo Lencioni

DC Bead® in HCC, 
development of treatment recommendations

The panel
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Background
Which Medical Device (www.whichmedicalde-
vice.com) is an independent review website for
medical devices. It represents a development
of our Which Interventional Device website for
interventional radiologists, which has success-
fully provided independent advice about
devices to clinicians for over 3 years.

Why did we set up Which Medical Device?
The site was born from a real need to find out
what our colleagues think about medical
devices. As an interventional radiologist for
over 10 years, I became frustrated by the diffi-
culty in finding information on devices on the
web. I learned about devices from trade exhibi-
tions at meetings, but felt there was a certain
inevitable bias when talking to exhibitors and
sales people. The opinions I really sought were
those of my fellow interventionists who had
real-life experience of the devices I was inter-
ested in. They were the people who could pro-
vide some perspective and explain why they
would use one device instead of another and
why they would use a certain device in a partic-
ular clinical scenario. Which Interventional
Device brought these opinions into one place
and onto the web, where we could all benefit.
It allowed users to rate and comment on
devices and compare them with others. It also
allowed manufacturers to respond to clinician’s
comments and enter into dialogue with their
users. We believe that promoting free and open
discussion about devices between users and
manufacturers is of enormous benefit to the
health care community and ultimately to
patients.  

Which Interventional Device was launched in
2007 and had over 1,700 members by the time
Which Medical Device was launched, with the
aim of covering other clinical areas, to meet the
need in other specialities and to promote
cross-fertilisation of ideas between colleagues
with different interests.

What does the site provide?
We provide in-depth impartial reviews of med-
ical devices by our review panel, who are all
experts in their fields. Devices can be rated by
registered members of the site, who can also
post their own comments or mini-reviews
along with any pictures or x-rays of the device
in use. The dialogue between users often leads
to a consensus about a device, and tips and
tricks about its application.

We also have an extensive range of videos on
the site showing basic and more complex pro-
cedures, from Hickman line insertion to carotid
stenting with flow reversal. These are not
designed to provide comprehensive training in
device use, but illustrate particular procedures
and how we perform them. Which Medical
Device also has an active news section provid-
ing the latest device and trial news on a regular
basis.

Free registration on the site allows you to rate
devices, reviews and reviewers. You can also
add products to your personal ‘locker’, which
means you will be contacted whenever a
review/comment is added to that device. This
will allow you to keep up to date with devices
in your field. The site relies on your input for
reviews and comments. Your contributions to
the site will help raise your site ‘impact factor’.
Other users rating your comments as helpful
will also help to raise your status. Our best con-
tributors will be rewarded at the end of each
year. 

Site funding
The site is funded by manufacturers who pay to
provide their own information about products
on the site. Manufacturers benefit by present-
ing product literature, images and promotional
videos alongside reviews and comments from
members. As members, manufacturers are also
able to respond to any reviews or comments
made on the site and we hope this will encour-
age a dialogue between device manufacturer
and device user. Which Medical Device will
continue to maintain an independent position
and a product is chosen for review by site
members or the review panel independent of
whether the manufacturer has a listing on the
site.

Which Medical Device and your choice of equipment

Visit www.whichmedicaldevice.com today
and join in the debate!

Editorial Team
Which Medical Device has a growing team of
editors and assistant editors who peer review
content prior to publication. If you feel you can
contribute in any way, be it by writing a review,
making a teaching video of a procedure, or
becoming more involved in a particular area as
editor, then please get in touch!

editor@whichmedicaldevice.com

Dr. Phil Haslam
Consultant Interventional Radiologist

It’s amazing where accidents can lead. While
many advances are the work of knowledge,
inspiration and hard graft, countless others
are just happy coincidences. Examples include
such revolutionary innovations as penicillin,
the microwave, Viagra, and the mighty, monu-
mentally important potato chip.  

Another such happy accident was the original
inspiration behind interventional radiology. In
November 1963, Dr. Charles Dotter was per-
forming an everyday abdominal aortogram in a
patient with renal artery stenosis. While pass-
ing a percutaneously introduced catheter retro-
gradely through the occlusion, he accidentally
recanalised an occluded right iliac artery. This
led him to realise that, similar to plumbers
using augers and drain rods to unblock pipes,
catheters could be used to remove or dislodge
blockages in the blood vessels. These theories
were reported at the Czechoslovak Radiological
Congress in June that year.

However, this was still all very theoretical - sur-
gery was an effective discipline, and what did
radiologists know about fixing patients?
Finding someone to try this out on was going
to prove difficult.

As luck would once again have it, the Oregon
Health Sciences University soon admitted just
such a candidate. 82-year-old Laura Shaw pre-
sented with a painful left foot, which was
found to be due to a non-healing ulcer and
gangrenous toes. All doctors she had consulted
recommended that the foot be amputated, but

the strong-willed lady refused. Her surgeon, 
Dr. William Krippaehne, had a good working
relationship with Dotter, and figured if she was
refusing surgery, Dotter might as well have a
look at her. The reason for the injury was estab-
lished to be an ideal lesion on which to per-
form this new therapy, and she agreed to try it.
Within minutes of the procedure, her foot was
warm, blood flowed easily, her pain disap-
peared within a week, and the ulcer soon
healed. She died 3 years later of an unrelated
heart complaint, with both feet still intact. 

The Early Days of IR

Surprisingly (given the positive outcome),
many surgeons were not best pleased. Perhaps
they genuinely felt that such experimental
therapy was irresponsible and against the best
interests of the patients, or perhaps they felt
their specialty to be threatened - we can’t be
sure. But the relationship between the early
interventionists and their surgical colleagues
was certainly strained.

Charles Dotter 1920 - 1985
“the Father of Interventional Radiology”

· Youngest person ever to chair a radiology
department in a major American medical
school (Department of Diagnostic Radiology at
Oregon Health Sciences University) - 
1952-1985

· Goal: use of catheters for diagnosis and treat-
ment in an attempt to replace the scalpel

· Gold medals from the American College of
Radiology, the Radiological Society of North
America, the Chicago Medical Society and the
Chicago Radiological Society

· In 1978, nominated for Nobel Prize in Medicine
· Interventional Institute opened in his honour at

Oregon Health & Science University in 1990

One surgeon, when sending a patient to have a
left superficial femoral artery imaged, even
wrote “visualize, but do not try to fix!!!” on the
case notes. Dotter did what was asked, but
with one slight difference: the diagnostic
angiogram revealed that there were not one,
but two occlusions in the leg - the deep
femoral artery also showed signs of stenosis. 

So Dotter fixed the one not mentioned in the
case notes. He later took great delight in high-
lighting the fact that while the open superior
femoral arterioplasty (surgical) procedure
failed, his dilated stenosis remained open for 5
years.

Despite his interventional procedure having, in
this case and in many others, a better outcome
than surgically-treated occlusion, many still felt
disinclined to consider these procedures as a
valid treatment. Some even attempted to have
his medical licence revoked. In trying to get the
results of his work published, he met with diffi-
culty - the surgical journals were not interested
in this new quackery, and the radiology journals
(diagnostic as they were) did not understand
his papers. In the end, the first clinical results of
angioplasty were published in, of all places, a
gynaecology magazine. Funny how things go.

Images reproduced by kind permission of the
Dotter Interventional Institute, Oregon Health
and Science University

Reproduced by kind permission of 
Interventional Quarter magazine.

“Do not fix” case notes, from 1964
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Defining Interventional Radiology -
Statement Published in CVIR and JVIR

A great deal can be said for the age-old
adage that there is strength in unity and the
simultaneous publication of the Global
Statement Defining IR in the August issues
of both Cardiovascular and Interventional
Radiology (CVIR) and the Journal of
Interventional Radiology (JVIR), stands as
proof of this.

The Statement, which represents over 10,000
IRs globally, was the result of a collaborative
effort that began two years ago, led by former
society presidents Jim Reekers (CIRSE) and
John A. Kaufman (SIR). IR societies from 39
countries around the world endorsed the
Statement, providing a unified definition of the
discipline and its clinical pathways.

The Statement addresses key elements of IR
including training, research and quality control,
as well as a definition of IR’s clinical scope. It
also highlights the discipline’s evolution, its
current global impact and future direction. The
benefit of having a universal statement is clear
– since IRs beginnings over 40 years ago, many
patients are still not being offered the benefits
of its minimally invasive, cutting-edge thera-
pies due to poor dissemination of knowledge.
The Statement intends to counter this trend,
supported by the numerous awareness cam-
paigns already underway. 

As part of this campaign, a press conference
was held on Friday as a precursor to CIRSE’s
annual meeting in Valencia and attracted much
attention from general and medical print, radio
and T.V. media. The Statement will be further

circulated thanks to a copyright agreement
which facilitates its full reproduction.
Publications are simply required to request for-
mal permission from only one of three copy-
right holders – CVIR, JVIR and Springer
Science+Business Media – before being
allowed to fully reproduce the Statement in
their journals.

The Statement was created in a spirit of unity
and IRs around the world are now called to
unite in spreading its message. In this way, IR
national societies are also taking active part in
publicising the Statement and press release
templates can be obtained from CIRSE for
national press work.

For any queries regarding the Statement, 
please contact ugbor@cirse.org.

Jim A. Reekers 
Former President of CIRSE

John Kaufman
Former President of SIR
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FP 1201
Aortic and peripheral vascular imaging,
Dynamic cine CT-angiography (CTA) of the
proximal aneurysm neck: conformational
changes during the cardiac cycle with possi-
ble consequences for endograft selection
and sizing
R. Iezzi, C. Di Stasi, F. Pirro, R. Dattesi, F. Snider, 
L. Bonomo; Rome/IT

Location: Sala 2E

FP 1202 
Oncologic interventions 1: 
DC bead embolization
Precision V randomized trial: liver, gastroin-
testinal and cardiac toxicity in intermediate
hepatocellular carcinoma (HCC) treated with
PRECISION TACE with drug-eluting beads
T.J. Vogl1, C. Lee1, R. Lencioni2, K. Malagari3, 
F. Pilleul4, A. Denys5, A.F. Watkinson6, 
J. Lammer7;  1Frankfurt/DE, 2Pisa/IT, 3Athens/GR,
4Lyon/FR, 5Lausanne/CH, 6Exeter/UK, Vienna/AT
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FP 1203 
PVD 1: peripheral arterial stents and  
stent-grafts
STAG trial: a multicentre randomised clinical
trial comparing angioplasty and stenting for
the treatment of iliac occlusion
S.D. Goode, N. Hersey, T.J. Cleveland, P. Gaines;
Sheffield/UK; for the STAG Trialists

Location: Auditorio 1A

FP 1204 
TIPS and portal vein interventions
TIPS: 10-year experience in the covered
stent-graft era
F. Fanelli, A. Bruni, E. Boatta, P. Lucatelli, 
M. Allegritti, R. Passariello; Rome/IT

Location: Sala 1Z

FP 1205
Venous interventions 1
The PEARL (PEripheral use of AngioJet
Rheolytic thrombectomy with mid-Length
catheters) registry for deep vein thrombosis
R.A. Lookstein1, L. Blitz2, E. Simoni3;  1New York,
NY/US, 2Pompton Plains/US, 3Dayton, OH/US

Location: Sala 1Y

FP 1206 
Biliary interventions
British Society of Interventional Radiology:
biliary drainage and stenting registry
R. Uberoi1, J.G. Moss2, I. Robertson1;  1Oxford/UK,
2Glasgow/UK

Location: Sala 4D

FP 1207 
Musculoskeletal interventions: spine
Percutaneous vertebroplasty is not a risk
factor for new osteoporotic compression
fractures: results from VERTOS II
C.A. Klazen1, A. Venmans2, W.-J.J. van Rooij2, 
F.H. Jansen3, A.V. Tielbeek3, M.C. Schoemaker2, 
K.J. van Everdingen4, H. Fransen5, O.E. Elgersma6,
P.N.M. Lohle2, W.P. Mali4;  1Enschede/NL,
2Tilburg/NL, 3Eindhoven/NL, 4Utrecht/NL,
5Gent/BE, 6Dordrecht/NL

Location: Sala 4F

on behalf of the ACST-2 Collaborators Session:
FP 1208
Neuro and carotid interventions
NIHR/HTA/BUPA Foundation/University of
Oxford asymptomatic carotid surgery trial-2
carotid stenting vs surgery: greater stenting
experience will improve the quality of ran-
domised trials
A. Halliday1, E. Hayter1, L. Hirt2, S. Macdonald3;
1London/UK, 2Oxford/UK, 3Newcastle-upon-
Tyne/UK

Location: Sala 2G

FP 1209 
Embolotherapy 1
Prostatic arterial embolization to treat
benign prostatic hyperplasia
J.M. Pisco, L.C. Pinheiro, T. Bilhim, M. Duarte, 
J.R. Mendes; Lisbon/PT

Location: Sala 3F

will be presented in Free Paper sessions taking place 16:15 – 17:15
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Zilver PTX: History and Results

The Largest SFA Study in History
The summerof 2009 saw the Zilver PTX
gain CE Mark.The device was made
available across Europe in September
2009. 

Its registry data, involving almost
800patients from Europe, Russia,
Canada, and Korea, made up the
world’s largest-ever clinical study for a
peripheral stent. The data showthe
Zilver PTX has the lowest 12-month
reintervention ratefor nonsurgical
treatments for PVD.
Since then, the evidence underpinning
Zilver PTX – proven clinical improve-
ment in patients suffering PVD in the
SFA, the highest fracture resistance,
high rates of event-free survival and
freedom from target lesion revasculari-
sation - has continued to drive its suc-
cess. 

In comparison with published trial data
for other devices, the Zilver PTX
exhibits a 50 to 75 per cent reduction in
re-intervention over other treatment
modalities.

Unrivaled Patient Benefits

The Zilver PTX provides targeted deliv-
ery of paclitaxel, anantiproliferative
drug proven to reduce restenosis fol-
lowing arterial stenting. Zilver PTX is
specifically designed to treat PVD
affecting the superficial femoral artery,
an often difficult to treat blood vessel
in the thigh. The self-expanding stent is
made ofnitinol, a ‘shape-memory’
metal alloy. It is engineered specifically
to withstand the dynamic forces of the
SFA with optimised axial, torsional and
bending flexibility.

The Interim Results

The positive patient outcomes of Cook
Medical’s Zilver® PTX™ Drug-Eluting
Peripheral Stentwerefirst highlighted in
summer 2008 at the SVS Vascular
Annual Meeting. The event saw Dr.
Michael Dake (then Professor of
Radiology, Internal Medicine and
Surgery and Chairman of the
Department of Radiology at the
University of Virginia Health System)
announce positive interim results
reported by the Zilver PTX’s registry
study. The study demonstratedthe safe-
ty and effectiveness of the device in
successfully treating peripheral vascular
disease (PVD), a condition which
affects an estimated 27 million people
across Europe and North America . 

The First International Trial

Later that year, Cook Medical began
patient enrollment in its clinical trial for
Zilver PTX, whichinvolvedpatients from
Germany, Japan and the United States.
This trialevaluated drug eluting stents
(DES) as an alternative to percutaneous
transluminal angioplasty (PTA). Cook
Medicalwas the first device manufac-
turer to use a paclitaxel-coated stent to
treat arterial blockages outside the
heart. The self-expanding, nitinol Zilver
PTX was established as a more-effec-
tive alternative to previous treatment
options such as bare-metal stents and
balloon angioplasty.

In contrast to coronary drug-eluting
stents, no polymer or plasticising agent
is used to adhere the drug to the Zilver
stent, eliminating the potential risks
associated with indwellingpolymers
following drug-coated stent implanta-
tion. 

Cook'sZilver PTX also has shown
notable benefits for hard-to-treat
patients, such as diabetics and those
suffering from in-stent restenosis.

Sustained Vessel Patency

The latest success of the Zilver PTX
washighlighted at EuroPCR earlier this
year by Prof. Dierk Scheinert, medical
director at Park Hospital Leipzig,
Germany. In this single-arm study, the
first data from Cook's international clin-
ical trial of Zilver PTX, the device was
shown to have achieved 86.2 per cent
primary patency at 12 months as meas-
ured by duplex ultrasound in all of
patient subgroups treated with Zilver

PTX - including symptomatic patients,
diabetics, and those with the most
complex lesions, including long lesions,
total occlusions and in-stent restenosis. 

The Zilver PTX Today
The advantages of the Zilver PTX have
been clearly demonstrated through the
most exhaustive SFA studies ever con-
ducted.  
Today, Cook's Zilver PTX is well-estab-
lished as a safe and effective treatment
option for PVD in the SFA, providing
excellent clinical outcomes for a full
range of patient subgroups and bridg-
ing the gap between results achieved
through open surgery and current min-
imally invasive but generally less effec-
tive treatment options.

Advertorial

Belch J, Topol E, Agnelli G, Bertrand M. Critical
issues in peripheral arterial disease detection and
management. Arch Intern Med 2003; 163: 84-92.



“Declare the past, 
Diagnose the present, 
Foretell the future”

Hippocrates

Latin America comprises an area of more than
21 million square metres and has a population
of 569 million people. The three largest cities
are Mexico City, Sao Paulo and Buenos Aires.
When thinking of the history of
Interventionism in Latin America and the
teachers of the specialty in our region, names
like Wilfredo “Willie” Castañeda Zuñiga, Horacio
D’Agostino, Manuel Maynar and Renan Uflaker
come to mind. They constitute the first inter-
ventionists in Latin America.

In 1993, Horacio D’Agostino organised a course
on Interventional Radiology in Buenos Aires,
Argentina. It was on this occasion that a group
of Latin American and Spanish interventional
radiologists, including myself, decided to first
bring a club into being, and then, 5 years later,
a society which would include interventionists
from Latin America, Spain and Portugal among
its affiliates.

Many Latin Americans have contributed to
Interventional Radiology on a global scale,
among others, Rodolfo Mazzariello in the 1970s
in the field of biliary interventions, and more
recently, Julio Palmaz and Juan Carlos Parodi,
who have introduced new prosthesis models
that are very applicable and still advancing.

Although the region only consumes 4% of
catheters, embolisation material and stents
produced worldwide, it has been one of the
areas that demonstrated the largest growth
throughout the last 5 years, together with
China and India.

We consider that the limited application of
interventional procedures was not only due to
economic problems, but also to the lack of
information imparted to doctors and patients,
as well the limited training opportunities for
new interventionists.

This trend has started to reverse in the past
years, a development which we believe was
triggered by the organisation of educational
activities by our society (SIDI), such as founda-
tion and practical courses, as well internship
and fellowship programmes in centres with

Interventional Radiology in Latin America.
Where do we stand?

Mariano E. Giménez
President of the Latin American Society of
Interventionism (SIDI)

increased patient flow in  the region. In
October 2010, our first manual of intervention-
al techniques will be published in Spanish, con-
sisting of 54 chapters written by experts in the
field from South America, Spain and Portugal.

Furthermore, the internships and grants
offered in collaboration with CIRSE since last
year have allowed young Latin American inter-
ventionists to receive education and spe-
cialised training in important European hospi-
tals.

Our society comprises the interventional asso-
ciations of 20 countries (Mexico, Cuba,
Dominican Republic, Panama, Costa Rica,
Nicaragua, San Salvador, Guatemala, Colombia,
Venezuela, Ecuador, Peru, Bolivia, Paraguay,
Brazil, Chile, Argentina, Uruguay, Spain and
Portugal). Because of their exposure, Brazil,
Spain and Portugal have important local soci-
eties.

This year, our regional congress, SIDI 2010, will
take place from 29-31 October in Santiago,
Chile, under the presidency of Dr. Patricio
Palavecino. Our 2011 congress will be held in
Colombia and coordinated by  Dr. Mauricio
Lozano.

CIRSE meets Latin America
Sunday, October 3, 14:15-16:00
Auditorio Principal

Don't miss it !

Another date of interest is the 4-7 of November
2010, as the 10th International Hands-on
Workshop in Minimally Invasive Therapies will
be carried out in Buenos Aires, Argentina.

Among this year’s most important activities is
the “CIRSE meets Latin America” session at the
congress in Valencia, where we will present the
current situation in vascular and non-vascular
interventionism in Latin America. We hope to
see you there!

C  RSECardiovascular and Interventional Radiological Society of Europe
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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
endoscopic therapy to treatment with a polyte-
trafluoroethylene-covered stent within 72
hours after randomization (early-TIPS group, 32
patients) or continuation of vasoactive-drug
therapy, followed after three to five days by
treatment with propranolol or nadolol and
long-term endoscopic band ligation (EBL), with
insertion 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 8 mm. If
the portal-pressure gradient (the difference
between portal-vein pressure and inferior vena
caval pressure) did not decrease to below 12
mm Hg, the stent was dilated to 10 mm.

Results
During a median follow-up of 16 months,
rebleeding or failure to control bleeding
occurred in 14 patients in the pharmacothera-
py–EBL group as compared with one patient in
the early-TIPS group (p = 0.001). The one-year
actuarial probability of remaining free of this
composite end point was 50% in the pharma-
cotherapy–EBL group versus 97% in the early-
TIPS group (p < 0.001). 

Reference:
García-Pagán J, et al. "Early use of TIPS in patients with cirrhosis and
variceal bleeding" New England Journal of Medicine 2010; 362:
2370-79.

W. L. Gore & Associates, Inc.
Flagstaff, AZ 86004  • goremedical.com
Products listed may not be available in all mar-
kets. GORE®, VIATORR®, and designs are trade-
marks of W. L. Gore & Associates. © 
2010 W. L. Gore & Associates, Inc. 
AP0564-EN1 AUGUST 2010

The one-year actuarial 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
failure to control bleeding, in rebleeding, and
in mortality, with no increase in the risk of
hepatic encephalopathy. In these patients with
cirrhosis who were hospitalized for acute
variceal bleeding and at high risk for treatment

failure, the early use of TIPS was associated
with significant reductions in treatment failure
and in mortality.

Azur® HydroCoil® Expanding your capabilities

a high level of control, especially important in
high-flow areas and challenging
vascular anatomy such as that found in the
peripheral vasculature, in which targeted
embolization with pushable coils is difficult.

Azur® HydroCoil® is now available in
a complete set of sizes and lengths:

Azur® HydroCoil® Pushable 0.018”/ 0.46mm
Azur® HydroCoil® Pushable 0.035”/ 0.89mm
Azur® HydroCoil® Detachable 0.018”/ 0.46mm

Since the beginning of 2010
Terumo offers a new version:

Azur® Framing Coil dedicated to the most
challenging cases.

www.terumo.org

HydroCoil® implants provide a biologically inert
scaffolding for natural tissue proliferation and
wound healing. The hydrogel layer does not
degrade in the body and is not bioactive. In
fact, acrylamide polymers are commonly used
in other implants, such as ocular lenses and
vascular sealing devices. The expanded hydro-
gel, which remains soft and compliant, pro-
vides a stable and permanent platform for
blood stasis, thrombus organization, and
neointima formation. The hydrogel-coated coils
will not continue to expand once equilibrium is
achieved. They also do not exert expansive
force on the walls of the vessel, as the hydrogel
only expands where there is space available,
and they are compatible with imaging modali-
ties.

Detachable Delivery System

The peace of mind of the absolute control
The HydroCoil® system uses a detachable deliv-
ery system, allowing physicians to
detach coils in < 1 second with the push of a
button. With the capability to withdraw
and reposition the coil until it is securely
placed, the easy-to-use system minimizes
the risk of coil migration and nontarget
embolization. This design provides

Based on technology used successfully in cere-
bral vascular applications, the Azur® HydroCoil®
Embolization System is the only peripheral
platinum coil embolization system with a
hydrogel coating that expands when intro-
duced into the bloodstream. This means
greater filling and mechanical occlusion with
fewer coils. HydroCoil® implants are helical
platinum coils with outer layer made of a bio-
logically inert hydrogel polymer.

The hydrogel technology was developed to
improve the endovascular occlusion of intracra-
nial aneurysms. When hydrogel-coated coils
are deployed into the vascular space using
conventional coil techniques, the acrylamide/
sodium acrylate polymer swells. In contact with
blood, the coating undergoes a limited expan-
sion within the first three minutes, and fully
expands within 20 minutes.

The result is greater filling and stabilization of
vascular space—nearly five times more filling
volume for the 0.018-inch coil and four times
more filling volume for the 0.035-inch coil ver-
sus platinum coils of the same size. This greater
filling of the interstices of the coil mass and
resulting high-percentage filling volume may
result in reduced recurrence rates.



C  RSECardiovascular and Interventional Radiological Society of Europe C  RSECardiovascular and Interventional Radiological Society of Europe

21AdvertisementIR
newscongress

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

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

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

Advertorial

EXOSEALTM Vascular Closure Device

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

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

Hi-Torque Winn Guide Wire

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

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

New Product Launches

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

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

CORDIS ABBOTT VASCULAR

Armada 14 PTA Catheter
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Introduction on Lower Limb Disease
The prevalence of peripheral vascular disease in
the general population is 12–14%, affecting up
to 25% of those over 50 . 70%–80% of affected
individuals are asymptomatic and only a minori-
ty ever requires revascularization or amputation.
It is also believed however that if more non-inva-
sive screening tests are performed, the inci-
dence levels can be two to three times as high
as percentages quoted in the literature.

Diabetes and Peripheral Vascular Disease
Every 30 seconds a leg is lost to diabetes and
annually over 1 million people globally will
undergo an amputation as a consequence of
their diabetes. The majority of these amputa-
tions are preceded by a foot ulcer of which the
most important factors of development are
peripheral neuropathy, foot deformities, minor
foot trauma and Peripheral Vascular Disease
(PVD) .  It has been reported that PVD may play
a role in approximately 50% of all cases of foot
ulcers and this number is thought to be a gross
underestimate.

Patients with Diabetes are 5 times  more likely to
suffer from Critical Limb Ischemia, the end-stage
manifestation of PVD, than those in the general
population. Outcomes tend to be worse in these
patients with the risk of amputation increasing
by 11 fold . Some studies indicate that up to
25% of patients with diabetes may suffer from
foot issues during their lifetime. Untreated, these
issues may lead to foot ulcers and eventually
amputation.

While the causes for ulcerations in the diabetic
foot are multiple and complex, the healing
process is dependant on the affected tissue
receiving sufficient oxygenation through blood
flow. Therefore, this requires diagnosing and
treating ischemia in a timely manner, irrespec-
tive of the primary causes, and most importantly
minimizing or avoiding the onset and severity of
amputation.

TACKLING THE CHALLENGES OF REVASCU-
LARIZING AN ISCHEMIC FOOT.

Revascularizing an Ischemic foot presents
numerous challenges, particularly as there may
be presence of multilevel disease with Stenoses
and/or Occlusions being present from the Iliac
Arteries right down to the level of the Dorsalis
Pedis. Treating such disease requires selecting
the right tool.

Rapid advancements in percutaneous tech-
niques and materials have significantly changed
the patterns of vascular reconstruction, especial-
ly when conservative treatments fail.  Balloon,
wire, sheath and stent technologies have
improved greatly in the past decade, allowing a
rapid evolution of endovascular therapy. 

Below is a selection of the more recent and
lower limb specific tools from Boston Scientific
designed with the above mentioned challenges
in mind:

Designed for optimal balance between force
and flexibility, the Epic™ Self-Expanding
Nitinol Vascular Stent with Delivery System is
built to deliver accurately and easily.  For true 6F
(2.0 mm) performance in all sizes, look to the
Epic Nitinol Stent System.

High* Stent Integrity
• Enhanced electro-polishing and surface fin-

ishing processes add to stent integrity and
durability and contribute to a low fracture
rate 

• Balanced stent platform allows for optimal
radial force without compromising flexibility*

Balanced Design
• Radial Tandem Architecture™ stent design is

meant to provide stent flexibility while main-
taining predictable force characteristics across
the size matrix

• Excellent balance of flexibility, conformability
and kink resistance

Excellent Deliverability
• A 6F (2.0 mm) system profile, across the range,

including 14mm stents
• Strong exterior and interior sheath wall to

facilitate trackability
• Distal and proximal radiopaque markers to

enhance Stent visualization

Deployment System
• One-handed thumb wheel promotes precise

stent placement
• Ergonomic two-handled pull-back option is

quick and easy to use
• 0.035" (0.89 mm) over-the-wire delivery sys-

tem

The Sterling™ Balloon Dilatation Catheter
meets the challenges of lower extremity anato-
my with a powerful combination of deliverabili-
ty and trackability-- resulting in clinical versatili-
ty. Excellent trackability in both Over-the-Wire
and Monorail™ platforms, plus a broad size offer-
ing, provide multiple solutions for your peripher-
al intervention needs. 

Clinical Versatility
• Balloon diameters of 3mm-10mm 
• Balloon lengths of 10mm-100mm 
• Three shaft lengths of 40cm, 80cm and 135cm

Breakthrough Deliverability
• Ultra-low balloon profile is 4F (1.3mm) intro-

ducer sheath compatible up through 8mm x
40mm 

• Laser-Bonded, tapered tip promotes crossabil-
ity through tight stenoses and near occlusions 

• Semi-compliant Pebax™ Balloon Material with
hydrophilic coating facilitates advancement
through complex lesions

Assured Trackability
• Lubricious inner shaft and seamless tip-to-

shaft transitions enhance trackability 
• Flexible tip and shaft promote easier naviga-

tion through tortuous vasculature

Responsive Pushability
• Balanced coaxial shaft design features a flexi-

ble distal shaft for tracking, combined with a
robust proximal shaft for powerful push 

• Tack weld of distal inner and outer shaft
improves column support, to enable advance-
ment through challenging anatomy 

• Full-length tapered core wire provides added
support and kink resistance 

Fig.1: Represents an Occluded Nitinol stent placed
previously in a right iliac artery.

Fig.2: Pre dilatation with a Sterling™ Monorail™
balloon delivered through a trans-brachial
approach using an 0.018”(0.46mm) guidewire:
V18™ Control Wire™.

Fig.3: Post angiogram of an 8 x 100 Epic™
Vascular Stent

Fig.4: Calcified SFA lesion with poor outflow.  

Fig.5: Post procedural angiograms showing
improved and restored flow post a 5 x 60
Sterling™ balloon dilatation and post deployment
of an 8 x 61 EPIC™ stent.  

Fig.6: Angiogram of a 90 degrees knee bend post
EPIC™ Stent placement.
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November 2003
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The Sterling™ SL Balloon Dilatation Catheter
builds on the strength of Sterling and is a high per-
formance, low-profile 0.014" (0.36mm) and 0.018"
(0.46mm) wire-compatible balloon. Available in
both Over-the-Wire and Monorail™ platforms it
was specifically designed to meet the challenges of
below-the-knee procedures, with exceptional
crossability and responsive deliverability*.

Versatility 
• Over-the-Wire and Monorail™ platforms 
• Balloon diameters: 2.0-4.0mm (including half

sizes) 
• Balloon lengths: 80, 100, 120, 150mm 
• Catheter lengths: 90 and 150cm 

Crossability 
• Seamless, laser-formed tip designed to mini-

mize force needed to cross lesions 
• Semi-compliant balloon material with

hydrophilic coating designed to facilitate
advancement through complex lesions 

• Catheter engineered to facilitate lesion cross-
ing with enhanced pushability 

Sterling™ ES
The Sterling ES Balloon PTA Dilatation Catheter
is a high performance 0.014" (0.36mm) balloon
catheter. This ultra-low profile balloon is avail-
able in both Over-the-Wire (OTW) and
Monorail™ platforms and is designed for excep-
tional crossing.

Breakthrough Ultra-Low Profile* 
• .017" (0.43mm) tip entry profile 
• Designed to promote crossability through tight

stenoses 
• Designed to help facilitate atraumatic lesion

entry 
• Semi-compliant Pebax™ balloon Material

Responsive Pushability & Trackability 
• Lubricious inner shaft, smooth, seamless tip-to-

shaft transitions designed to enhance trackability 
• Balloon and shaft design designed to promote

smooth navigation through tortuous vasculature 
• Nano-composite Slope™ Shaft Technology

engineered for enhanced pushability and
trackability

Clinical Versatility 
• Over-the-Wire and Monorail™ catheters 
• Builds on the Sterling size matrix 

- Balloon diameters: 1.5mm - 4.0mm (½ sizes) 
- Balloon lengths: 20mm, 30mm, 40mm 
- Shaft lengths: 142cm - 146cm

• The Sterling ES Balloon Catheter is designed for
exceptional crossability 

V-18™ Control Wire™ Guide Wire
.018" (0.46mm) hydrophilic performance
designed for excellent torque control for distal
peripheral access and contra-lateral approaches.

• Diameters: 0.018" (0.46mm)
• Lengths (cm): 110, 150, 200, 300 
• Tips Styles: Straight (shapeable) 
• Core Material: SCITANIUM™ stainless steel alloy
• Coating: ICE™ hydrophilic

* Data on file at Boston Scientific

• The law restricts these devices to sale by or on the order of a
physician. Indications, contraindications, warnings and instruc-
tions for use can be found in the product labelling supplied with
each device.

• Cited trademarks are the property of their respective owners
• Illustrations are for information purposes only not indicative of

actual size or clinical outcome
• Lower Limb Cases: Cases and Angiograms courtesy of Stephan

Müller-Hülsbeck, M.D. Department of  Diagnostic and
Interventional Radiology / Neuroradiology, Academic Teaching
Hospital, Ev. Luth. Diakonissenanstalt zu Flensbugh, DE
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The City 
of Contrasts

Valencia has plenty to see, with a charming
mix of old and new architecture that is sur-
prisingly harmonious. When planning your
sightseeing and other business, however,
the most important thing to bear in mind
that the siesta reigns supreme.

Most shops, small businesses, museums and
offices observe the siesta, and although times
vary a little, to make sure you won’t be knock-
ing on a closed door, it’s best to arrive before 
1 p.m. or after 5 p.m. You’d do well to assume
everything but restaurants will be closed
between 13:30 and 16:30, although larger
supermarkets and malls are usually open from
9 a.m. to midnight. Similarly, expect everything
to be closed on Sundays – weekends are sacred
in Valencia.

Charming to get lost in
Valencia has often been described as charming
to get lost in, and in the ancient winding
streets of the old town, it is certainly easy to do
just that. However, the hexagonal boundaries
are quite clearly marked by the Turia Gardens
and large streets (Guillem de Castro on the
West, or Colon on the East), so you’ll never
wander too far off course without knowing.

1. Puente de Real bridge 
2. green Glorieta square ending with 

a marble arch
3. Train station and Bullring
4. Library (old Hospital) - Rennaisance building
5. IVAM Modern Art Museum
6. no landmark

are a favourite spot for locals, with a play-
ground, a fountain and sports fields, and can
be enjoyed from along the old river banks, or
down in the river bed itself. A recommended
walk for tourists is to head from the centre into
the gardens, and walk up towards the City of
Arts and Sciences.

Ciutat de les Arts i les Ciències
That leads us to another must-see in Valencia.
Santiago Caltrava, the internationally renowned,
award-winning Valencian architect, has staged
his coup de grace here in his hometown. The
Ciutat de les Arts i les Ciències is a staggering
assembly of modern architecture. The work on
this striking entertainment-based complex
began in 1996, and while officially opened in
1998, the last great component was added 5
years ago, almost to the day. The centre-piece of
the complex is l’Hemisphèric, a great eye-
shaped building containing a planetarium, Imax
cinema and laserium, where our Foundation
Party on Tuesday will take place (if you haven’t
secured tickets yet, head to the CIRSE booth to
do so!). The complex also includes interactive
museums, Europe’s largest oceanographic
aquarium, an opera house and performing arts
centre, and l’Umbracle, a landscaped walk that
doubles as an outdoor art gallery.

Sun, sand and stripping off
Valencia has the Mediterranean climate you’d
expect, with an average high of 23.6°C in
October, a daily mean of 19.1°C, and 201 hours
of sunshine. It is also, unfortunately, the wettest
month of the year, but with an average of 5 wet
days in the month, I’m certainly not complain-
ing! 

If you want to make use of your last chance of
sunshine before winter catches up with us,
head out to one of Valencia’s many beaches.
The Playa las Arenas and Playa de Cabanyal are
built-up city beachfronts, with promenades,
bars, restaurants, hotels, and all kinds of enter-
tainments. They’re quite easy to reach by
metro. If you’re looking for something a little
less hectic, head out to Playa de Malvarossa,
Valencia’s most popular beach. If you’re pre-
pared to travel a bit further afield, Playa de

Barrio del Carmen
As you can see, the old town can be divided
into roughly four quarters, with a little island in
the middle. In reality, most of the sights are to
be found in the top left, centre and bottom
right segments. Officially, the Barrio del Carmen
occupies the top left segment, but it has spread
beyond this somewhat to encompass the cen-
tral segment too. The bottom right corner is
more upmarket, a business and administrative
district with stunning architecture. 

On the outer edge of “official” Carmen stand
the remaining gates of the medieval city walls,
the Torres de Serranos and the Torres de Quart,
which still bears the battle scars of the
Napoleonic invasion of 1812. Slightly south of
“official” Carmen is the Mercado Central, one of
the oldest markets in Europe, if not THE oldest,
but still as lively as ever. Nearby is La Lonja de
la Seda, a late gothic-style silk exchange from
Valencia’s golden age, and a UNESCO-recog-
nised World Heritage Site. Plaza Redonda, the
cathedral, and its iconic “El Miguelete” tower
are just around the corner.

The largest square is Plaça de l’Ajuntament,
where you find the town hall (ajuntament) and
many restaurants and bars where the noisy fire-
works of the Fallas festival can be heard in
March. Plaça de la Reina is a beautiful square
nearby, where the cathedral, orange trees and
many bars and restaurants can be found. Just
around the corner is the Plaça de la Verge, con-
taining the basilica of the Virgin and the Turia
fountain, and is a popular spot for locals and
tourists.

Riverbed turned recreational area
Leaving the city from this side, you find your-
self in the Turia Gardens. In 1957, the city suf-
fered a severe flood, with the water in some
streets reaching a depth of 5m. Afterwards, the
decision was taken to divert the Turia River
around the western and southern suburbs of
the city – the original plan of turning the
drained river bed into a motorway was merci-
fully abandoned, and the old river bed has
instead been transformed into a 7 km long
park which bisects the city. The Turia Gardens

Patacona provides tranquil beautiful seascapes,
and Playa El Saler is a stunning beach with blue
flag status. For those of you who like to bond
with nature in a more authentic fashion, head
out to the nudist beaches at Playa Pinedo and
Playa la Devesa.

Getting about
Valencia is quite a small city, and as a tourist,
most things can be easily reached on foot. If
you’re planning on heading to the beach, the
university, or the City of Arts and Sciences past
the glorieta, it’s best to make use of some form
of transport. The city has many bus lines, which
are very reasonably priced. The metro is gener-
ally considered better than the bus, but it does
not really service the city centre, due to poor
consistency of soil there. Valencian taxi drivers
have a reputation for being honest and friend-
ly, which is a local novelty that should certainly
be taken advantage of.

More active tourism
For those still buzzing from the adrenaline of
yesterday’s CIRSE sports event, here are a few
more sporting events that Valencia has to offer.
The city is, of course, home to Valencia C.F., one
of the most famous football clubs in Spain, and
which won the UEFA Cup in 2004. Valencia also
has a strong footing in the America’s Cup – sail-
ing’s most iconic event. In 2007, it was chosen
as the first European location for this presti-
gious event, and hosted it again this year. Head
down to the port to check out the ultra-mod-
ern complex built to host the event, and
atmospheric old docks.

Formula One is also well represented – the
annual Valencia Street Circuit is an exciting
stage of the Formula One competition. For
those who want a more authentic experience,
check out the bull fighting museum – October
is one of the three bull-fighting seasons, so you
may even be able to catch a show live. 

There are plenty of things to see and do in
Valencia, with its beautiful architecture, charm-
ing old streets, atmospheric squares and an
unquenchable Mediterranean zest for life. Be
sure to make the most of your time here!
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