
Once again, CIRSE’s most popular session
will see senior panellists diagnosing tricky
cases and trying to take home the win for
their team. To give you a head start, we are
showing you the cases in advance on pages
17-19.

In honour of our beautiful host city, this
year’s Film Interpretation Panel will have the
nautical theme of “The America’s Cup in IR”.
We will have two hearty crews of five sea-
soned sailors, all determined to win the
race. 

The crews will be given cases to diagnose
and should suggest treatment. The process
will be a team effort, and points will be
awarded by an expert referee, with 
Prof. Mario Bezzi, Dr. Christoph Binkert and
Dr. Alexis Kelekis overseeing proceedings.

Have a laugh while learning - 
Join us for the Film Interpretation Panel!
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Don’t miss the Party of the Year!
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news

Jan Peregrin
CIRSE President

Strong leadership and a strong community are
the keys to turning challenging times into
times of opportunity, and I am very pleased
and honoured to lead CIRSE in its exceptional
growth and expansion.

As Interventional Radiologists, we welcome
patients who are looking for state-of-the-art
procedures to our hospitals every day. We have
a broad portfolio of such procedures to offer.
This is as much a challenge as an opportunity -
as physicians, we must adapt ourselves to the
difficulties of representing a specialty which
works in such diverse fields, with constantly
changing environments, patient groups and
disease types to contend with. 

CIRSE is striving to meet this challenge. As
many of our procedures are complex and
involve a long learning-curve, a thorough edu-
cation, as well as rigorous continuing educa-
tion, is an essential component of our speciali-
ty. For me, the CIRSE congress has always been
a major learning resource, and it is a joy to see
so many colleagues taking part. 

With over 5,000 participants, CIRSE is now the
No. 1 platform for minimally invasive image-
guided therapies in Europe and further afield. It
is exciting to see so many non-European atten-
dees, as it is a true indication of the enthusiasm
that exists for the programme we offer. CIRSE
2010 has proved another milestone in our soci-
ety’s success, with yet another great atten-
dance. I myself have attended every one of the
CIRSE meetings since the first one in Vienna in
1985, and I could not be prouder of the way it
has developed.

But CIRSE is not just a congress. It is much more
than that: it is the support service for a disci-
pline that works 365 days a year. This support is
provided through various activities, such as
ECIO and GEST Europe in alternating years, the
European School of Interventional Radiology,
esir.org, educational grants, standards of prac-
tice documents, publication activities, press
conferences, and PR campaigns such as
Interventional Quarter.

CIRSE is a community of shared interests: we
are all part of the CIRSE family, and if we are to
continue achieving our goals, we must all work
together towards the same vision. In this
respect, I would like to thank my colleagues
from the Executive Committee, all task group
and faculty members, our corporate partners,
the congress delegates who attended this year,
and of course, all of our members, who work
with us, day in, day out, towards the shared
goal of ensuring best medical practice and
exemplary patient care. 

For me, CIRSE is a measure of our achieve-
ments, and it is both heartening and rewarding
to see how strong that is.

Tuesday, October 5, 2010

Lines from 
the President

congress

Foundation Party would be complete with-
out dancing until the early hours to the
music of DJ T-Jah, which will be comple-
mented with the possibility to chill at the
lounge bar.

To purchase tickets or pick up pre-ordered
tickets, please visit the hotels and social
events booth in the registration area. 

Starting off with a cocktail reception to
meet and greet colleagues from around the
world, the party will continue with a seated
dinner accompanied by smooth jazz. After
enjoying some of Valencia’s culinary
delights, our guests will be delighted with a
violin concert by Lebanese artist and first
violinist of the Madrid Symphony Orchestra
Ara Malikian, followed by a spectacular dis-
play of fireworks. Of course, no CIRSE

Like every year, CIRSE is planning a fantastic
party to celebrate the conclusion of another
successful annual meeting. This year’s
Foundation Party will take place in one of
Valencia’s most iconic landmarks -
L'Hemisfèric, a planetarium and laserium
built in the shape of an eye, offering a sur-
face of approximately 13,000 m² with a
spectacular view of the world-renowned
City of Arts and Sciences.  

Will you be cheering for 
Team Alinghi or Team Oracle?

Team Alinghi
Owner - Johannes Lammer (Vienna/AT) 
Skipper - Viktor Berczi (Budapest/HU) 
Tacticer - Tobias Jakobs (Munich/DE)
Weather forecaster - Stefan Frei (St. Gallen/CH) 
Sailor - Christina Plank (Vienna/AT) 

Team Oracle
Owner - Peter Gaines (Sheffield/UK)
Skipper – Scott Trerotola (Philadelphia, PA/US)
Tacticer – Elias Brountzos (Athens/GR)
Weather forecaster – Paulo Vilares Morgado
(Porto/PT)
Sailor - David Kessel (Leeds/UK)

The Film Interpretation Panel will take place
today, 15:30 in the Auditorio Principal –
don’t miss it!

This year, CIRSE is proud to wel-
come the European Society of
Anaesthesiology. The ESA is a
major European medical society,
promoting the exchange of infor-
mation and raising safety and edu-
cational standards amongst anaes-
thesiologists throughout Europe. 

The increasing complexity of IR procedures
means that close cooperation with anaes-
thesiologists is increasingly necessary if IRs
are to offer our patients the best and safest
therapies available. Although part of the
appeal of IR is to some extent due to its
reduced need for deep sedation, procedures
such as ablation would be unthinkable with-
out some degree of pain control, which adds
an extra dimension to the workload, and
one which is not without risk. By enlisting
the help of skilled professionals, IRs can
continue to offer minimally invasive therapy
to their patients in the safest possible way.

To find out more about collaboration
between IRs and anaesthesiologists, please
make sure not to miss tomorrow’s CIRSE
meets the ESA session, at 13:00 in the
Auditorio Principal.

CIRSE meets the ESA
Tuesday, October 5, 13:00-14:45
Auditorio Principal

Don't miss it !

Dear Colleagues,
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Acute aortic syndrome (AAS) affects a hetero-
geneous group of patients with different life
threatening conditions: aortic dissection (AD),
intramural haematoma (IMH), or penetrating
atherosclerotic ulcer (PAU).

The patho-physiological mechanisms that pre-
cipitate the appearance of each of AAS' differ-
ent entities are various and numerous. In some
patients, IMH may evolve into an AD, many
cases of aortic ulcers may be accompanied by
some degree of intramural haemorrhage and
occasionally PAU may act as a tear responsible
for an aortic dissection. Moreover, any of the
several AAS pathologies may progress into an
aortic rupture, either contained or not (Fig.1).

As all these pathologies are considered life-
threatening, an accurate and rapid diagnosis is
mandatory. Unfortunately, many studies have
reported a diagnosis delayed by 24 hours in
more than 39% of cases. This correlates mainly
to a significant overlap of clinical symptoms
between AAS, acute coronary syndrome (ACS)
and pulmonary embolism (PE). 

Nowadays, several imaging modalities such as
plain x-ray radiography, multidetector CT-
angiography (MDCTA), MR-angiography (MRA),
conventional digital subtraction angiography
(DSA) and transoesophageal echocardiography
(TEE) are available for the evaluation of acute
aortic disease.

MDCTA represents a major advance in the non-
invasive evaluation of thoracic aortic disease,
and it has rapidly become the preferred modal-
ity for the initial investigation of AAS. It can
provide iso-volumetric, 3D information without
loss of spatial resolution during a single breath-
hold.

Compared to intra-operative findings, a diag-
nostic accuracy of 94% is reported with a posi-
tive predict value (PPV) of 95% and a negative
predict value (NPV) of 93%.

Various post-processing techniques such as
multiplanar reformation (MPR), maximum
intensity projection (MIP) and volume render-
ing (VR) can facilitate a correct diagnosis.

The standard protocol for evaluating an AAS
includes an initial non-contrast scan (MDCT) to
rule out intramural haematoma, because intra-
venous contrast may obscure this diagnosis as
a consequence of uniform opacification of
luminal structures. 

The major CT finding on non-contrast images is
a crescent or ring-shaped high attenuation of
the aortic wall. Wall thickening of a long seg-
ment of non-dilated aorta and a smooth interi-
or favour IMH rather than mural thrombus. 

Intramural haematoma may appear as a
localised thickening of the aortic wall with
internal displacement of intimal calcifications.
However, several CT findings are connected to
an adverse outcome of IMH. Thickness of IMH
greater than 11mm is associated with a pro-
gression of IMH to aortic dissection. A normal
aortic diameter, on the other hand, is predictive
of a better prognosis.

In case of dissection, a hyperdensity of the inti-
mal flap together with an internal displace-
ment of the intimal calcification can be
observed.

MDCT also enables a clear visualisation of the
aortic wall to assess the presence of an inflam-
matory aortic aneurysm. Additionally, it facili-
tates the accurate detection of aneurysm rup-
ture or contained leakage.

In patients with suspected acute aortic dissec-
tion, contrast-enhanced MDCT scanning of
both chest and abdomen should be per-
formed, as it is particularly useful in detecting
an intimal flap, the extent of the aortic dissec-
tion, branch vessels involvement, patency of
true and false lumens, potential pericardial
effusion and even patency of the coronary
arteries.

Images are acquired after injection of 150cc of
non-iodinated contrast media at a flow rate of
3.5 ml/second, followed by 50cc of saline solu-
tion, reducing the amount of contrast media
while maintaining its flow rate.

The starting time point for contrast-enhanced
images can be best achieved using a bolus-
tracking method. When the CT attenuation
value in the ascending aorta reaches 100
Hounsfield Units, scanning starts with a scan
delay time of 5 to 7 seconds.

Some artefacts can be caused by the pendular
or circular motion of the aortic root simulating
an intimomedial flap of aortic dissection, espe-
cially at the level of the ascending aorta. ECG-
gated acquisition may reduce the presence of
such artefacts.

In addition, this technique may improve the
diagnostic accuracy of CTA, especially in the
evaluation of the primary entry tear in case of
aortic dissection. However, in most cases aortic
motion artefacts are not a major diagnostic
problem, because they can easily be differenti-
ated from an intimomedial flap. In fact, a
motion artefact is generally limited to one or
two slices and is accompanied by pulmonary
artery motion.

In the diagnosis of aortic dissection, two specif-
ic signs can be present:

• cobweb sign, represented by a slender linear
area of low attenuation of the false lumen
due to residual ribbons of the media incom-
pletely sheared away during the dissection
process.

• beak sign, corresponding to the wedge of
haematoma that cleaves a space for the
propagation of the false lumen.

These two signs are also useful to differentiate
the true lumen from the false one.

Recently, the combination of morphological
and metabolic information provided by PET/CT
imaging seems to be helpful in identifying AAS
patients with an increased risk for disease pro-
gression.

Nowadays, it is clear that multislice CT angiog-
raphy plays an important role in the rapid and
accurate diagnosis of AAS. It is always essential
to acquire unenhanced images to achieve a
correct diagnosis of the various pathologies.
Obviously, it is also essential to correctly distin-
guish the radiological findings of aortic dissec-
tion, aneurysm, IMH and PAU in order to sug-
gest the most appropriate treatment modality.

The role of CTA in the management 
of acute aortic syndrome 

Fabrizio Fanelli
Vascular and Interventional Radiology Unit
Department of Radiological Sciences
Sapienza University
Rome, Italy
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Acute Aortic Syndrome
Special Session
Monday, October 4, 08:30-09:30
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Don't miss it !

Increasing age

Chronic hypertension

Atherosclerosis

Collagen vascular disorders

Blunt thoracic trauma

Previous aortic valve surgery

Fig.1: Correlation between the different patholo-
gies of acute aortic syndrome.

Penetrating Atherosclerotic Ulcer

Intramural Hematoma

Aortic Dissection Aortic Aneurysm
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Fig.3: Unenhanced multidetector CT (MDCT) of thoracic aortic dissection indicating the hyperdensity of
the intimal flap (A) and the internal displacement of the intimal calcification (B).

Fig.2: CTA performed without ECG-gated presents an artefact (arrow) caused by the pendular or circular
motion of the aortic root simulating an intimomedial flap. The artefact is no longer evident in ECG-gated
acquisition.

Table 1: Risk factors of acute aortic syndrome

congressnews
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Advertorial Combination Therapy: SilverHawkTM / TurboHawkTM Plaque Excision
and Cotavance Drug-Eluting Balloon to be Evaluated in
Groundbreaking Study

"Drug-eluting balloons with Paccocath techno-
logy demonstrated encouraging safety and effi-
cacy results in the THUNDER and FemPac trials,"
said Professor Tepe. "However, I believe that
treatment outcomes could be improved by first
removing plaque from the vessel with plaque
excision prior to using a drug-coated balloon.
The combination of TurboHawk or SilverHawk
plaque excision followed by the use of the
Cotavance balloon catheter may allow for
enhanced drug uptake and an improved acute
result and durability in the treated vessel."

SilverHawk / TurboHawk plaque excision sys-
tems are directional atherectomy platforms
that provide selectively eccentric debulking for
both soft and calcified plaques. SilverHawk /
TurboHawk plaque excision systems achieve
luminal gain without causing barotrauma.
Cotavance features Paccocath, a drug-eluting
technology that has been evaluated in both
coronary and peripheral clinical studies. The
MEDRAD Cotavance drug-eluting balloon is not
commercially approved in Europe.

The first study of its kind, DEFINITIVE™ AR
(Anti-Restenosis): Directional AthErectomy
Followed by a PaclItaxel-Coated BallooN to
InhibiT RestenosIs and maintain Vessel
PatEncy: A Pilot Study of Anti-Restenosis
Treatment, will evaluate combination therapy
in lower extremity Peripheral Arterial Disease
(P.A.D.).

DEFINITIVE AR is a prospective, multicenter,
randomized pilot study evaluating the use of
TurboHawkTM or SilverHawkTM Plaque Excision
Systems followed by treatment with a
CotavanceTM drug-eluting balloon catheter ver-
sus a Cotavance balloon catheter alone in
patients with lower extremity P.A.D. MEDRAD
will provide Cotavance, their peripheral drug-
eluting balloon angioplasty catheter that fea-
tures Paccocath® technology for evaluation in
the DEFINITIVE AR European pilot study.
Principal investigators for the pilot study are
Professor Thomas Zeller, MD of Herz-Zentrum
Bad Krozingen in Germany and Professor
Gunnar Tepe, MD of Klinikum Rosenheim in
Germany. 

As directional plaque excision
gains global momentum as a pri-
mary treatment modality for
Peripheral Arterial Disease (P.A.D.),
ev3 will initiate a groundbreaking
study to supplement a growing
body of data illustrating the effi-
cacy of SilverHawk™ and
TurboHawk™ Plaque Excision
Systems.

Combining a device that reduces atherosclero-
tic plaque volume with one that reduces neo-
intimal hyperplasia is a compelling hypothesis
because it achieves increased luminal diameter
and delivery of an antirestenotic drug, without
an implanted foreign body. The pilot study will
evaluate up to 125 patients in Europe and is
anticipated to begin in late 2010 or early 2011.
A global, pivotal trial is anticipated to follow
the completion of the DEFINITIVE AR pilot
study.

DEFINITIVE AR is the third study in the 
DEFINITIVE clinical study series initiated by ev3.
Preceding DEFINITIVE studies include 
DEFINITIVE LE, an 800-subject study evaluating
one-year patency in patients with leg pain
(claudication) and one-year limb salvage in
patients with critical leg ischemia (CLI) which
includes third party review of results by inde-
pendent core-labs. DEFINITIVE Ca++ is a U.S.
IDE study, evaluating the use of RockHawk and
TurboHawk Plaque Excision System and
SpiderFX™ Embolic Protection Device for
endovascular treatment of moderate to heavily
calcified peripheral artery lesions.



Over the last few decades, the role of the radi-
ologist has changed substantially with respect
to the immediate management of trauma.
From having virtually no role, the 1970s and
1980s saw the development of CT and ultra-
sound as major diagnostic modalities in trauma
situations. Since the 1970s, endovascular tech-
niques have developed to a point where they
are now a critical part of acute trauma manage-
ment. Despite clinical successes, these tech-
niques have sometimes been slow in their
acceptance by the trauma management com-
munity. Indeed, the advanced trauma life sup-
port manual for doctors (ATLS), published by
the American College of Surgeons, until recent-
ly did not even recognise endovascular tech-
niques. 

Recent conflicts have taught us that early con-
trol of haemorrhage is critical to the clinical
outcome for a trauma patient. Recent develop-
ments have given radiologists a major advan-
tage in the detection and treatment of blood
loss. Multi-slice CT can detect and very accu-
rately localise active extravasation or vascular
injury (Fig. 1). High quality digital subtraction
angiography (which must be available 24 hours
per day) provides very detailed and accurate
assessment of the vascular tree in a minimally
invasive fashion. Surgical exploration of vessels
has the disadvantage of associated blood loss,
need for anaesthesia, infection, difficulty in
visualisation and the possibility of disturbing a
tamponading haematoma. 

Improvements in interventional technology
such as micro-catheters, coils, micro-coils,
steerable and hydrophilic guidewires and cov-
ered stents have allowed the interventional
radiologist to access and treat vessels in
remote, often surgically inaccessible locations.
The very accurate localising information avail-
able from CT can guide the angiographer to an
exact location where a very targeted embolisa-
tion can be carried out specific to the lesion
and lowering the possibility of collateral dam-
age to the adjacent structures (Fig. 2a, b, c).
There is much to be said for the control of
haemorrhage with organ preservation as
opposed to organ removal. Interventional radi-
ologists are well placed to ensure that this
occurs in as many patients as possible. 

To contribute effectively to the highest stan-
dard of trauma management, Interventional
Radiology must be available 24 hours a day.
This can lead to difficulties, as most centres
have small numbers of specialist interventional
radiologists with the necessary skills. Trauma
events usually occur outside of normal office
hours and, in most cases, rapid intervention is
required to prevent the deterioration to the
coagulopathy–acidosis– hypothermia cycle,
which can eventually result in patient death.

In order to provide the appropriate 24-hour
coverage, often networks of interventional
radiologists are required to cover several sites
over a large population area. In addition, facili-
ties may not be ideally located close to or with-
in the emergency department. This can lead to
difficulties with patient transfer and exposure
of patients to more risky clinical environments.
At the Royal Victoria Hospital in Belfast, we

have recently designed a new imaging centre
located directly beside and on the same level
as the emergency department and theatres.
Others have given consideration to siting both
CT and angiographic facilities directly within
the emergency department. 

The ability of angiography to identify and man-
age arterial haemorrhage without disruption of
the intact tissue planes and its potential for
organ preservation makes it the method of
choice when controlling bleeding in many situ-
ations. Options include embolisation of end
arteries, usually with coils or gelfoam. A
gelfoam “slurry” is often used, where a bed of
vessels requires embolisation. Embolisation can
be extremely selective and therefore does not
cause ischemia to non-haemorrhaging areas
and increases the likelihood of organ preserva-
tion. 

Embolisation should only be performed in non-
essential arteries and proximal and distal
embolisation may need to be performed
depending on collateralisation. For essential
arteries (such as the carotid artery), a covered
stent may be used to treat the haemorrhage
and maintain patency. Caution should be exer-
cised with covered stents in a contaminated
field. A balloon occlusion catheter can also be
used in “difficult to access” areas such as the
subclavian and axillary territories to allow
resuscitation and an easier, bloodless operative
field. Other available techniques include the
use of uncovered stents to treat occlusive inti-
mal injuries (Fig. 3a, b) and the use of diversion
drainage catheters in situations such as an
injured and leaking renal pelvis. 

Finally, all hospital facilities should have a
major incident plan. A major incident is defined
as “any event (happening with or without
warning) causing or threatening death or
injury, damage to property or the environment,
or disruption to the community which, because
of the scale of its effect, cannot be dealt with
by the emergency services, or health and per-
sonal social services as part of their day-to-day
activities”. 

The major incidents plan at the Royal Victoria
Hospital in Belfast was initiated on numerous
occasions from the 1970s to the 1990s.
Thankfully, lately there has been much less
occasion for its use. Radiology (both diagnostic
and interventional) has a clear input and role in
this plan. There must be a clear cascade of
events which occur upon receiving the alert of
a major incident. This will include summoning
at short notice the appropriate radiographic,
nursing and radiology staff to provide an
appropriate diagnostic and interventional serv-
ice. Regular drills of this procedure should be
performed as, by their very nature, major inci-
dents occur at inconvenient and surprising
times. 

The interventional radiologist 
as a trauma-physician?

Peter Ellis
Consultant Interventional Radiologist
Royal Victoria Hospital
Belfast, Northern Ireland

IR in trauma patients
Special Session
Monday, October 4, 08:30-09:30
Sala 3A

Don't miss it !
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Fig.1: Coronal reformatted image of multislice CT
examination of a patient involved in a road traffic
accident. Active extravasation seen (from pre-
sumed mesenteric tear) at distal ileocolic artery.
Note pancreatic calcification.

Fig.3a,b: Elderly female patient with fractured
neck of humerus (displaced) and cold, pulseless
arm. Angiography shows an occlusion of the axil-
lary/brachial artery due to a presumed intimal
injury (3a). The patient was unfit for surgery and
an uncovered stent was placed from a trans-
femoral approach (3b) with successful revascular-
isation and no further requirement for surgery.

Fig.2a,b,c: Trauma patient with severe left-sided
abdominal pain and hypotension. Extravasation
from a cavity within the spleen noted on CT (2a).
Angiography confirms the presence of a pseudoa-
neurysm (2b). Coils placed superselectively to
occlude the pseudoaneurysm successfully and
spleen preserved (2c).
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Closure devices: Are they worth the money?

Stefan Müller-Hülsbeck
Professor of Radiology
Head of the Department of Diagnostic and
Interventional Radiology/Neuroradiology
Academic Teaching Hospital Flensburg
Flensburg, Germany

Background
Since interventional radiologists began the
practice of percutaneous entry into the arterial
system with the Seldinger technique in the
early 1950s [1], closure of the puncture site has
been problematic in some cases; it is an
unglamorous and sometimes time-consuming
part of the procedure. However, compression
over the puncture site followed by bed rest [2–
4] is still considered to be the gold standard to
achieve haemostasis, especially when the use
of a vascular closure devices (VCDs) results in
technical failure. 

In the 1990s, percutaneous arterial VCDs were
introduced. They made haemostasis possible
within moments, with minimal or no compres-
sion and were even successful with continued
anticoagulation [5-8]. Despite the permanent
trend towards miniaturisation of the arterial
access site, arterial closure devices are still an
issue today and indeed more so than in previ-
ous years, as more and more percutaneous pro-
cedures are performed which require larger
access sizes of up to 24 Fr. Even after 24 Fr
sheath insertion, VCDs allow patient mobilisa-
tion within hours and have made a complete
percutaneous approach possible for several
endovascular procedures [9, 10]. 

The time to obtain haemostasis after sheath
removal and closure device application is
reduced from 18 to 4 minutes [5-8] and the
length of patient immobility drops from 18 to 4
hours [5, 8, 11], without any significant increase
in complication rates [5-14]. There were a num-
ber of developments in the past year, including
new device approvals and changes in existing
closure platforms. 

As with many other physicians, the author’s
experience is limited to a fraction of the cur-
rently available devices in the huge and chang-
ing market of VCDs, therefore the author tries
to answer the question whether VCDs are
worth the money by reflecting on the devices
he preliminary uses successfully for vascular
closure, i.e. Angioseal™ (no learning curve) and
Proglide™ (long learning curve). These two
devices belong to the category of active VCDs,
which is still the dominant technology. Passive
VCDs like Femostop™ and the operator fingers
are used in dedicated cases, which will be dis-
cussed later on.

Current clinical situation for peripheral
artery disease treatment
One must point out that most of the currently
available VCDs are only fit for groin access,
meaning that the common femoral artery is
punctured either in retrograde or antegrade
fashion. Their application only makes sense if
the sheath size is 6 Fr or larger, because the
device itself has a crossing profile of 6-10 Fr. All
VCDs available in 6 Fr close a puncture site up
to 7 Fr. For 8 Fr or more, only a limited number
of VCDs are available. Extrapolated to the clini-
cal situation, a 6 Fr Angioseal™ is used for 6 Fr
or 7 Fr access in order to close the common
femoral artery. 

Looking at the latest data of the CIRSE
Angioseal Registry, which includes 1,107
patients, this registry examining a VCD with an
anchor and a plug shows that the use of this
device in IR procedures is safe (deployment

success was 97.2%), with a low incidence of
serious access site complications (serious com-
plication rate: 1.2%). There seems to be no dif-
ference in complications between antegrade
and retrograde access and other parameters.
Although not part of this registry due to its
design as an acute registration, patient comfort
should also be an important issue in the deci-
sion to use a closure device after an IR proce-
dure [15].

Due to the permanent trend towards miniaturi-
sation of interventional devices, most SFA and
BTK procedures can be performed via 4 Fr
sheath, even if PTA fails and the implantation of
a self-expanding stent in the SFA or a balloon-
expandable / self-expanding stent BTK is war-
ranted. An increase of the access size up to 6 Fr
in order to use a VCD is senseless. These cases
can easily be compressed manually either with
the operator’s fingers or with the help of a
Femostop™ device. 

What do you do in case of alternative access
routes?

Current anatomic situation for peripheral
artery disease treatment
Often alternative access routes to the common
femoral artery other than groin access are nec-
essary, such as through the popliteal artery,
pedal arteries, direct puncture of BTK arteries
at any location or brachial access. Today’s VCDs
are not suitable for brachial, popliteal, pedal or
direct BTK access sites. This results in a certain
imbalance in terms of a routine application of a
VCD like the Angioseal™ and favouring manual
compression.

Current situation for other diseases 
than PAOD
We recommend limited or no use of active
arterial VCDs in young adults. The use of VCDs
should be completely avoided in children and
women after UFE due to high and severe com-
plication rates [16]. There is usually no need for
VCDs due to small 4 Fr access in most cases.

An innovative concept for the extended use of
active VCDs like the Proglide™ is total percuta-
neous aortic repair (TPAR) without the groin
cut being done by a surgeon. Proglide™ domi-
nates in one very important area: preclosure,
meaning the beginning of the closure process
when access is first obtained. With an ever-
increasing number of procedures requiring
large-sheath technology, including abdominal
aortic aneurysm repair, percutaneous aortic
valve replacement, and a variety of percuta-
neous ventricular-assist devices, the ability to
achieve access and closure without surgical
cut-down has become an important part of the
vascular closure device arena. 

Operators pre-close with either the ProStar
XL™, which provides four suture needles, but
has a somewhat challenging platform, or two
Proglides™ placed at a 40° angle [17]. Our tech-
nique uses two Proglide™ devices which are
implanted one after the other in a 90° rotation,
maintaining guidewire access after retrograde
common femoral artery access. When TPAR is
completed, heparin given during the endovas-
cular procedure should be neutralised. Later
the preformed knots of the two sutures are
cinched down by using knot pushers to finish
the procedure [9]. A remaining guidewire in
place might be helpful in order to place a third
VCD in case of insufficient vessel closure. 

When working with sheaths and catheters that
are this large, it is essential to know about ves-
sel size, presence of calcification, atherosclerot-
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ic disease, iliac tortuosity, the angle of insertion
into the aorta, as well as the location of the
femoral artery bifurcation ahead of time. These
data can all be obtained noninvasively with
computed tomography or to some degree with
magnetic resonance angiography. CT follow-up
demonstrated a lower scar index in the groin
after VCDS compared to surgical cut down [9].

Comparing currently available devices, one can
conclude that “no individual device is clearly
superior [18].” Technical success and complica-
tion rate clearly depend on the operator’s skills
and experience with the specific active arterial
closure devices and on the specific device’s
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Fig.2: VRT-reconstruction after total percutaneous
endovascular aortic repair (TPAR) by using two
Proglide™ after placement of a 22 Fr sheath and
successful access closure without presenting any
vascular narrowing.

Diagnostic and interventional angiography in every other access location 
than the common femoral artery: manual compression

Diagnostic angiography, 4 Fr or 5 Fr access (retrograde or antegrade 
common femoral artery access): manual compression or Femostop™

Interventional angiography, 6 Fr to 7 Fr access (retrograde or antegrade 
common femoral artery access): Angio-Seal™ 6 Fr or others (Fig. 1)

Interventional angiography, 8 Fr to 9 Fr access (retrograde or antegrade 
common femoral artery access): Angio-Seal™ 8 Fr or others

Endovascular aortic repair (EVAR) and other large access routes (i.e. subclavian artery, 
9 Fr to 24 Fr access (retrograde): two Proglide™ 6 Fr according to the “Kiel technique” [9]

Table 1: When to use a VCD, institutional guidelines DIAKO Flensburg

Fig.1: Angiogram 2 weeks after application of
Angioseal™ in the left and right common femoral
artery. The bio-absorbable anchor (arrow) still
seems visible; the patient is without any clinical
symptoms.

learning curve. Angio-Seal™ and Proglide™ give
the ability to achieve closure without adjunc-
tive compression. Single-operator technique
and ease of use are particularly strong suits of
this device, with primary success rates uniquely
above 95% [18, 19].

At our institution, a protocol for using vascular
closure devices after angiographic visualisation
of the access point consists of recommenda-
tions and institutional guidelines as shown in
Table 1. Following these institutional guide-
lines, we find that the vascular closure devices
we have experience with are worth the money.
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Percutaneous stone management

Intra- or extrahepatic biliary stones can be the
result of various conditions. One of them, the
most common, is the passage of small gallblad-
der stones through the cystic duct into the com-
mon bile duct (CBD). Another reason can be the
presence of a biliary stricture due to primary or
secondary cholangitis with subsequent inade-
quate bile drainage from that part of the biliary
system, so that small stones tend to form above
the strictures. In other patients, intrahepatic bil-
iary stones can be formed without obvious rea-
sons, simply due to slow or impaired bile
drainage through the papilla. Benign strictures of
the papilla can play a role here. If these relatively
small stones do not pass the papilla, they can
grow and cause biliary obstruction symptoms.

A common reason for extrahepatic stricture is an
intra-operative iatrogenic CBD injury, while multi-
ple biliary duct confluence strictures can be the
result of intra-operative thermal injury. Also late
stenosis of a bilio-digestive anastomosis can lead
to similar problems.

Sometimes biliary stones originating from the
gallbladder can get trapped in a smaller intrahep-
atic biliary duct, causing obstruction followed by
cholangitis. In all those cases, cholangitis causes
stricture formation, and new strictures cause new
cholangitis and so on. Cholangitis is usually pre-
sented with local pain, fever, jaundice and hepatic
enzyme elevation. Two factors are necessary for
the onset of clinical symptoms: the presence of a
significant number of bacteria and elevated intra-
ductal pressure that causes the passage of endo-
toxins and bacteria to the blood [1]. 

Indications for a radiological approach
For many decades, endoscopic retrograde
cholangiopancreatography (ERCP) has been a pri-
mary interventional imaging method in the treat-
ment of difficult pathological problems of the
area. In recent years, magnetic resonance cholan-
giopancreatography (MRCP), in connection with
the continuously improving technological capaci-
ties of MR imaging, has become an important
non-invasive, non-interventional diagnostic
method. ERCP can, of course, offer the combina-
tion of diagnostic confirmation and therapeutic
treatment for each clinical problem, especially
that of lithiasis.

However, when the use of ERCP in approaching
the bile ducts is impossible, diagnostically inade-
quate or insufficient, a percutaneous transhepatic
approach is indicative. This can occur in the fol-
lowing situations:  
a. in case of shortage of specialised medical

staff or ERCP equipment (rare nowadays),
b. when due to a previous operation the anato-

my of the area has changed, thus making the
catheterisation of the biliary tree impossible,

c. when extensive  benign or malignant steno-
sis of the gastointenstinal tract at any point
prior to the ampulla of Vater or a duodenal
diverticulum are present, and 

d. when intrahepatic stones exist. These stones
can either be multiple, impacted or located
in isolated branches or behind stenoses.

Techniques, results and complications 
Percutaneous treatment is initiated with the per-
formance of transhepatic fine-needle cholangiog-
raphy, which is a widely accepted and applicable
interventional diagnostic procedure with a low
risk rate. Its technical success rate reaches up to
98% in patients with dilated, and up to 70% in
patients with non-dilated biliary tree branches [2].

Absolute or relative contraindications of the
method include serious blood coagulation disor-
ders, extensive ascites, polycystic or extensive
malignant liver disease and, less frequently, bowel
loop interposition [3].

Complications of the method include mild pain,
biliary tree haemorrhage, subcapsular
haematoma, injury of the hepatic artery with con-
sequent haemorrhage or development of
pseudoaneurysm, biliary peritonitis, infection,
abscess and pneumothorax [2, 3].

Percutaneous transhepatic drainage of the dilat-
ed biliary tree is the second step. The puncture
point where the catheter will be inserted is of
great importance. It should be chosen following
enhancement for diagnostic reasons and accord-
ing to the localisation of each potential problem
(Fig. 1a-c). The wrong choice can lead to failure or
to the need for a new puncture. In each case, this
leads to time loss and an increase of the patient’s
discomfort - factors which should always be given
serious consideration.

Transhepatic drainage can be performed through
the right or the left liver lobe. Before further treat-
ment, formation of a biliocutaneous fistula, which
requires at least one week to develop, is neces-
sary. This lapse in time often assists the patient’s
recovery with the gradual improvement of the
cholestatic and hepatic enzyme values. It also
assists in the treatment of commonly accompany-
ing cholangitis, due to the percutaneous decom-
pression of infectious bile.

A transhepatic approach is not always necessary,
as in cases where a fistula already exists, due to a
surgically placed catheter (Kehr) within the com-
mon bile duct.

It is also possible that during a previous operation
in which a bilio-digestive anastomosis was
formed, the surgeon deliberately fixed a small
bowel loop to the anterior abdominal wall. This
would have been done to allow a future percuta-
neous approach to the biliary tract through this
loop if necessary.

Complications of percutaneous transhepatic
drainage other than those of cholangiography
can be serious or mild [4]. Haemorrhage (subcap-
sular, intraperitonal or intrathoracic), injury of the
pleura or diaphragm, haemobilia, bacteraemia
and septicaemia are among the serious ones. On
the other hand, the mild ones consist of obstruc-
tion, migration or misplacement of the catheter,
vagotony and cholangitis. The success rate of this
technique ranges from 93% to 98% with a com-
plication rate of about 10% and a procedure-
related mortality rate below 2% [5].

In patients with benign biliary strictures of the
bile duct or the biliodigestive anastomosis, dilata-
tion with high pressure balloons (6-14 mm diam-
eter) can be attempted prior to mechanical
lithotripsy (Fig. 2a-d), followed by long term inter-
nal drainage with large bore catheters 12-16 Fr
[6]. The 3-year success rate following balloon
dilatation ranges from 42% for stenoses due to
sclerotic cholangitis to 67% for post- operative
stenoses of biliodigestive anastomoses and 76%
for stenoses following iatrogenic injuries [6].

Lithotripsy can be fluoroscopically performed with
the use of special stone retrieval baskets (Dormia
type) or special retrieval balloons (mechanical
lithotripsy). It can also be performed with the use
of percutaneous cholangioscopy assisted by intra-
corporal electrohydraulic lithotripsy [7].

An endoscope with a small outer diameter of 10-
15 Fr and 70 cm length is usually used for percu-
taneous cholangioscopy. A special lithotripsy wire
is guided through the endoscope’s working chan-
nel in order to contact the stone and transfer the
spark from the electrohydraulic lithotripsy [7].
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The lithotripsy success rate is as high as 92-100%
[8, 9], while multiple sessions within a period of
three months may be necessary. The patient’s
cooperation is essential for completion of such
complicated and painful interventions, especially
when a patient is obliged to tolerate a drainage
catheter, which increases discomfort and definite-
ly reduces quality of life.

Placement of permanent metallic stents has
proven useful only as a last resort in cases with
restenosis of previously dilated branches [10]. 

The best results are noted after placement of
metallic stents in solitary stenosis of the common
bile duct, following iatrogenic injury and with a
stent patency rate up to 90% [10]. 

If the cause of the initial stricture was primary or
secondary cholangitis after obstruction of a bil-
iodigestive anastomosis, the stenting results are
quite discouraging [10].

In cases in which the stones are very problematic
and cannot be broken either mechanically or
electrohydraulically, extracorporal lithotripsy can
be attempted under the condition that the biliary
tree is enhanced and the stones are fluoroscopi-
cally visible as filling defects [11]. It is advised that
patients undergo endoscopic sphincterotomy
prior to the above mentioned procedure. If this is
not possible, the sphincterotomy should be done
transhepatically or the ampulla should be dilated
with a balloon [11].
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Fig.1a: PTC of a female patient two years after bilio-
digestive anastomosis, showing a dilated biliary
tree with multiple intrahepatic stones of the right
liver lobe. The punctured duct is not suitable for
drainage.

Fig.2d: One week later the biliary tree is free of
stones and the left biliary system is not dilated any-
more. 

Fig.2b-c: Dilatation of the bilio-digestive anastomo-
sis and the stenosed left main biliary duct were per-
formed.

Fig.2a: Twenty-one months later, the patient
returned with a new episode of jaundice and
cholangitis. PTC revealed multiple intrahepatic lithi-
asis, this time in both liver lobes.

Fig.1c: The result is adequate and a small drainage
above the anastomosis was left for a week, so that
the small stones could pass into the bowel without
other manipulations.

Fig.1b: Biliary drainage through a more suitable bile
duct of the right lobe is performed. Dilatation of the
stenosed anastomosis is undertaken with a 14 mm
wide high-pressure balloon.

Based on international literature and our personal
experience with more than sixty cases of benign
calculus and non-calculus biliary disease, we
believe that applying percutaneous electrohy-
draulic lithotripsy, aided either mechanically or
endoscopically, is an extremely effective method
when carried out by an experienced team. In
combination with a qualified surgical and endo-
scopic department, this method constitutes the
necessary supplement for providing complete
therapeutic services in the sensitive area of
benign biliary disease.
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Endovascular techniques have evolved as an
effective and safe modality for treating occlu-
sive lesions of the supra-aortic trunks, namely
the subclavian, brachiocephalic, vertebral and
carotid arteries. In many instances, the percuta-
neous approach has become the preferred
treatment method. Subclavian and brachio-
cephalic artery obstructions are an important
cause of symptomatic extracranial cerebrovas-
cular disease and may lead to significant mor-
bidity. Moreover, one out of four ischaemic
strokes occurs in the vertebrobasilar region. 
Stenoses of the innominate and subclavian
artery may, depending on localisation, present
as upper limb ischemia, embolisation in hands
and fingers or as amaurosis fugax, transient
ischemic attacks and even stroke, warranting
treatment. Other indications for treatment
include intended coronary artery bypass sur-
gery requiring a patent internal mammary
artery and flow reversed subclavian steal syn-
drome. Subclavian (and here predominantly the
left subclavian) artery lesions are more com-
monly diseased than the other great vessels. 

As mentioned, minimally invasive techniques
are to be favoured today, whereas surgical cer-
vical bypasses or intrathoracic reconstruction
are now by and large reserved for extensive,
multi-vessel involvement or after unsuccessful
endovascular interventions. Brountzos et al.
reported a clinical success rate of 94% after pri-
mary stenting of the subclavian and innomi-
nate artery. Primary patency was 91.7% and
77% at 12 and 24 months and cumulative sec-
ondary patency 96.5% and 91.7% at 12 and 24
months, respectively. 

For percutaneous intervention, preservation of
the left vertebral artery (plus the internal mam-
mary) is an important issue. The brachiocephal-
ic artery is often the most challenging vessel to
be treated as a consequence of its large diame-
ter and short length and because it bifurcates
into the right subclavian and common carotid
arteries. Furthermore, right subclavian artery
intervention is often more complex than its
left-side equivalent, partly due to the tendency
for stenoses to develop in the very short sec-
tion between its origin and the right vertebral
artery branch-off. 

Literature tends towards more favourable
results with stenting versus conventional bal-
loon angioplasty. The post-stent restenosis
rates in the great vessels can be as low as 5%,
compared to rates as high as 22% after angio-
plasty.

Especially in lesions involving the ostium, bal-
loon-expandable stents can be considered
more precise with regard to placement than
self-expanding stents. Stents protruding into
the aortic arch render re-interventions excep-
tionally difficult. Self-expanding stents have
more relevance, e.g. in the middle and distal
subclavian artery.

Atherosclerotic disease of the vertebrobasilar
vessels is the main cause of posterior or verte-
brobasilar circulation infarction. Often the pri-
mary plaque, which is concentric, annular,
smooth and firmer than the one found in the
carotid artery, develops at the origin of the ver-
tebral arteries. About 25% of ischaemic strokes
occur in the vertebrobasilar territory. The signs

of vertebrobasilar ischemia are nonspecific and
variable, making diagnosis difficult. The most
frequent symptom is vertigo, often accompa-
nied by headache. Other associated symptoms
include dizziness, ataxia, perioral numbness,
alternating paresthesia, dysphagia, dysarthria,
drop attacks, visual disturbances and distur-
bances of consciousness. 

Not much is known about the natural course of
vertebrobasilar stenosis compared with carotid
artery stenosis. Figures on the prognosis of ver-
tebrobasilar transient ischaemic attack and
minor stroke show that patients with verte-
brobasilar events have a lower risk of succes-
sive stroke or death, once the acute phase (7
days) is over, compared with patients present-
ing with carotid territory symptoms. On the
contrary, patients presenting with verte-
brobasilar events in the acute phase had a
higher relative risk of subsequent infarction
compared to patients with symptomatic
carotid disease.

Surgical treatment is technically challenging
due to poor access to the vessel origin, which is
why surgery is rarely offered in many hospitals.
Surgery may entail vertebral endarterectomy
or more often vessel reconstruction, which
involves transposition of the vertebral artery,
typically to the common or internal carotid
artery. A retrospective review of 369 extracra-
nial vertebral artery operations found low com-
plication rates for the procedure and good
long-term patency rates (92% patent at 10-year
follow-up). Still, medical treatment alone has so
far been the traditional treatment for posterior
circulation crises. To date there have, however,
been no randomised trials on the use of differ-
ent antiplatelet or anticoagulant drugs in cases
of vertebral artery stenosis. In one study, med-
ical therapy is reported to improve prognosis
with a 13% relative risk reduction with no clini-
cal advantage of warfarin over aspirin.

An increasing number of literature reports
advocate that percutaneous intervention at
this site is safe and effective. There is less infor-
mation available regarding PTA and stenting
for intracranial vertebral artery stenosis, but
reports also imply that it may be a realistic
option for best medical treatment, since a sur-
gical approach is no alternative for these
lesions in symptomatic patients with a signifi-
cant VA stenosis. 

Rather recently, a series of stent placements in
61 vertebral or intracranial arteries was report-
ed. The series included 17 basilar and 23 verte-
bral arteries and a technical success rate for
stenting of 95% was achieved. The 30-day post
procedural stroke rate was reported to be 6.6%.

Merely one randomised study comparing per-
cutaneous treatment of vertebral artery steno-
sis with medical treatment is available. The
results from this subgroup of CAVATAS advo-
cate that endovascular treatment of vertebral
artery stenosis attains good technical results
and may be quite safe, even though 2/8
patients suffered from vertebrobasilar TIA at
time of treatment. 

In practice, patients should have a complete
history obtained and receive a neurological
exam before and after the intervention. Pre-
treatment with clopidogrel (loading dose
300mg in emergencies) and ASS is recom-
mended. All cervicocranial vessels should be
depicted to evaluate the lesion, collateral and
direction of flow. The vertebral artery (diameter
3-5mm) typically arises from the supraposterior

Supraaortic occlusive disease - 
Endovascular treatment of the innominate,
subclavian and vertebral artery
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aspect of the first part of the subclavian artery.
In 6%, the left vertebral artery arises directly
from the aortic arch. The vertebral artery
branches almost at 90 degree angles to its
feeding vessel. 

The intervention is usually performed via a
femoral approach by balloon angioplasty (with
the use of balloon-expandable stents). The
stenosis is crossed by way of catheter plus flop-
py-tipped guidewire (0.035 or 0.018-in.) to cir-
cumvent spasm. In tricky anatomy, an extra-
stiff guidewire may be introduced. Following
stent placement, the balloon should not be
placed beyond the distal edge of the stent to
avoid dissection. Optimal blood pressure con-
trol during and post procedure is mandatory to
avoid hypoperfusion syndrome. According to
current opinion, distal protection is not cus-
tomarily required. 

To conclude, in contrast to the proven benefits
of percutaneous treatment of the diseased sub-
clavian and innominate arteries, in vertebral
artery stenosis there is still inadequate evi-
dence to decide whether the risk-benefit ratio
favours endovascular intervention over conser-
vative management regarding the reduction of
the long-term risk of stroke or death. It may be
a good option in medically refractory patients.
In any case, endovascular treatment of
supraaortic occlusive disease requires an indi-
vidually tailored, but mutual decision of the
involved medical disciplines. 
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Special Session
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Sala 3A

Don't miss it !

Fig.1: Diagnostic angiography reveals high-grade
stenosis of the right vertebral artery.

Fig.4: DSA after balloon-expanding stent place-
ment shows correct positioning with unimpeded
flow.

Fig.3: Stenosis crossing with 5F diagnostic
catheter and atraumatic wire with floppy tip.

Fig.2: Oblique view to more clearly depict the
stenosed segment.
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Zenith® Low Profile AAA Endovascular Graft Expands 
EVAR to Wider Range of Patients

"Having the flexibility throughout our
product range to allow physicians to
choose from a deep toolbox of stent-
grafts to select the device best-suited
to their individual patient's anatomy is
a hallmark of Cook's approach to the
EVAR market," Nowell explained. "By
adding another choice, we believe we
are best serving our physicians and the
patients who've entrusted their health
to them."

Dr. Timothy Resch, a consultant vascu-
lar surgeon at Skåne University Hospital
in Sweden involved in the initial trials
of the Zenith AAA LP, explains; “While
EVAR has gained huge popularity in
recent times for the treatment of
abdominal aortic aneurysms (AAAs),
the technique cannot be used for cer-
tain subsets of patients. The alternative
is traumatic open surgery, which can be
a major burden or indeed completely
unsuitable for frail or elderly patients
due to long recovery times.
Technologies that aim to address this
niche help us provide endovascular
treatment options for more and more
patients.”

With a low-profile delivery system
diameter of 16 French and simplified
deployment for precise delivery of the
device to the desired position in the
patient’s aorta, the Zenith AAA LP rep-
resents a breakthrough for surgeons
treating patients with difficult or tortu-
ous arterial access who might other-
wise have been ineligible for EVAR. This
patient group includes many women
and smaller-bodied adults whose more
narrow and angulated arteries can
impede the accurate positioning of an
endovascular graft using currently
available larger-diameter delivery sys-
tems. 

The advantages of endovascular
aneurysm repair (EVAR) now are
extended to a greater number of
European patients with the
Zenith® Low Profile AAA
Endovascular Graft from Cook
Medical, which received CE Mark
approval earlier this year.

“We believe the Zenith AAA LP, with its
low profile delivery system, provides
physicians with the very best tools to
treat aortic disease in the most chal-
lenging of settings. This device is part
of Cook Medical’s long heritage of inno-
vation and excellence in endovascular
device development, and we expect it
to become the dominant low-profile
system for EVAR,” said Phil Nowell,
global leader of Cook Medical's Aortic
Intervention division. 

“The development of a 16 French deliv-
ery system with the proven clinical
benefits of our Zenith endovascular
graft design is a major technological
development in Cook's industry-lead-
ing drive to offer minimally invasive
treatment options for all aortic
aneurysm patients," Nowell added. 

The addition of the Zenith AAA LP
device will compliment Cook's existing
Zenith Flex endovascular graft, which
has many years of successful use in
markets around the world. 

Cook’s Zenith AAA LP device is signifi-
cantly smaller than most commonly
used EVAR delivery systems measuring
20-24 French. This reduction in the
diameter of the delivery device of up to
20 per cent versus many currently
available delivery systems opens EVAR
to a wider range of patients. The newly
engineered stent-graft is based on
Cook Medical’s ARC Technology™, which
combines a series of barbs that engage
the aortic wall to provide active fixa-
tion, radial force from self-expanding z-
stents for stability and optimal graft-
to-vessel apposition, and a long main
body with columnar strength that
mimics the aorta’s natural anatomy.

In addition, in many patients the Zenith
AAA LP can be inserted into the
femoral artery percutaneously in an
approach where both the wire guide
and delivery sheath are introduced by a
needle inserted into the blood vessel
through the skin. This procedure allows
aortic access without the need for a
surgical cut-down of the artery. 

Between five and ten per cent of men
over 65 have an AAA . Abdominal
aneurysms occur when a section of the
aorta, the body’s largest blood vessel,
weakens and creates a dangerous bulge
that can rupture. When treated by open
surgery, a large incision is made in the
abdomen to allow a surgeon to clamp
off the aorta and replace the damaged
section with a surgical graft. Because of

its highly invasive nature, this method
may have extended recovery periods
and may lead to serious complications
or even death. Conversely, during the
minimally invasive EVAR procedure, a
stent-graft is guided into the body by a
catheter system through the femoral
arteries to seal off the aneurysm from
within the aorta. Because no major
incision is needed and it can be per-
formed without general anesthesia,
this treatment method usually results
in a shorter recovery period and has a
higher patient survival rate than open
surgery.

Advertorial

1 Cosford PA, Leng GC. Screening for abdominal
aortic aneurysm. Cochrane Database of Syst
Rev. 2007; (2): CD002945. 



Traumatic aortic injury (TAI) is the second most
common cause of death in patients who sustain
severe blunt injury to the thorax. 15-30% of
deaths from blunt trauma have aortic transection
at post mortem. In the last decade or so, with
increasing experience of the technique and the
release of better devices, thoracic endovascular
repair (TEVR) has in many centres replaced sur-
gery as the treatment method of choice for TAI.

Imaging
The standard imaging method is CT angiogra-
phy. The aorta should be imaged thoughout its
length in the arterial phase. The scan coverage
should include the access arteries for passing the
relatively large endograft delivery systems into
the aorta, i.e. the iliac and femoral arteries. 

In the majority of cases, the traumatic lesion is a
short focal tear of the proximal descending aorta
just distal to the left subclavian artery. The
images should be assessed using multiplanar
MIP reconstructions, so that the aortic arch is
evaluated in every projection. The main inclusion
criteria for endografting are the presence of ade-
quate landing zones for an endograft proximal
and distal to the lesion, and access arteries of
adequate calibre. 

As the traumatic lesion is usually very close to
the left subclavian artery, it may often be neces-
sary to cover the left subclavian artery to achieve
an adequate seal between the endograft and the
aortic wall. If this is necessary to  cover the lesion,
most specialists in thoracic endografting would
now advocate subclavian to left carotid artery
bypass before endograft insertion to limit para-
plegia and stroke. 

Access arteries of at least 7mm diameter are
required to enable successful passage of the
endograft delivery system into the aorta. 

Device Selection 
As the lesion is usually focal, only a single 10cm
or 15cm device is generally necessary. The diam-
eter of the device should be oversized by 10-20%
to ensure an adequate seal. All of the endografts
currently manufactured may be used to treat TAI.  

Procedure
As a result of the release of increasingly sophisti-
cated arterial closure devices, we now perform
the majority of endograft insertion procedures
using percutaneous access rather than conven-
tional surgical femoral arteriotomy. Otherwise,
the procedure is similar to endograft insertion for
other pathologies of the thoracic aorta. The pro-
cedural time is short and the operation confers
very little in terms of additional morbidity to
these severely ill patients. 

If you wish to provide a service for TEVR for TAI, it
is essential that you hold a stock of endografts of

Aortic Trauma 

a variety of sizes so that patients can be treated
as soon as necessary. A very wide range of sizes
is not necessary. However, a practical arrange-
ment is to have endografts in 4mm increment
diameters. For example, a reasonable stock of
endografts would include 22mm, 26mm, 30mm,
34mm, 38mm, 42mm, and 46mm devices all of
15cm in length. 

Patients are followed up by CT according to a
standard protocol. 

Outcomes
Although TEVR seems to have become the gold
standard for TAI, there are relatively limited data
on outcomes. However, the procedural mortality is
less than 10% throughout and the reported risk of
paraplegia is negligible. Clearly, these outcomes
are much improved compared with surgery. 

Robert Morgan
Consultant Vascular and Interventional
Radiologist
St. George’s Hospital
London, UK

Fig.1: Arch aortogram showing a traumatic aortic
tear at the typical location at the aortic isthmus.

One drawback concerns the relative unsuitability
of devices available for the patients who sustain
TAI. TAI occurs in a relatively young population
with narrower aortas and more angulated aortic
arches than older patients. Few of the devices
currently available conform very well to angulat-
ed arches. Several reports exist of endografts “sit-
ting up” in the arch resulting in endograft col-
lapse and pseudocoarctation. To combat this
problem, newer designs of endograft more suit-
ed to young patients are being developed, some
of which are new to the market this year. 

Summary
Current outcome data supports endovascular
repair for the treatment of TAI. Further modifica-
tions in device design and the use of percuta-
neous access should further improve the out-
comes. 

Aorta
Interactive Case Session 
Tuesday, October 5, 10:00-11:00
Sala 2G

Don't miss it !

Fig.2: A Gore TAG endograft was advanced to the
proximal descending aorta and deployed.
Completion angiography shows the endograft in
good position, covering the site of the aortic tear.
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Before any kind of intervention, it is essential to
have a relevant patient history and focused physi-
cal examination, including appropriate laboratory
tests. The indications and purpose of the interven-
tion, the likely outcome, as well as its risks and
benefits should always be explained, and the
patients’ informed consent should be obtained
before initiating potentially kidney-damaging
imaging. The complications/side effects of the
interventional treatment should be lower than or
equal to the corresponding surgical, medical or
any other treatment option or the spontaneous
course of the disease.

When the indication to treat is defined, it is neces-
sary to have a “map” of the target lesion to be able
to evaluate the location and morphology of the
lesion, the severity, extension, run-in and run-off,
and the access route to the lesion. This is the case
in all patients, with both normal and impaired kid-
ney function. It is generally not good clinical prac-
tice to treat accidentally found non-symptomatic
lesions which will have no consequences for the
patients if untreated - interventions should be
restricted to symptomatic lesions. 

It is the patients’ symptoms and not the images
that should be treated. The easy access to very
fast and sensitive non- or minimally invasive diag-
nostic modalities has resulted in very extensive
use of these modalities on a wide array of indica-
tions, and often the patients will have been exam-
ined with two or more modalities, of which only
one was needed for diagnostics and “mapping”
purposes before intervention. DSA angiography
in vascular diseases is still the gold “map” standard
and can immediately be followed by intervention,
sparing the patients an extra arterial puncture
and visit to the hospital for unnecessary contrast
administration. 

Renal function impairment - epidemology
The prevalence of renal function impairment (RFI)
[1-3], as well as peripheral arterial disease, (PAD)
[4-7] has increased significantly during the last
decades, due to the alarming speed at which the
number of people suffering from diabetes is ris-
ing. According to the WHO, the number of
patients with diabetes will double by the year
2030. Furthermore, there is an increasing preva-
lence of hypertension and the world population’s
age and body mass index is rising quickly. The
prevalence of PAD increases steeply with age [8-
10] (Fig. 1).

Risk factors
The primary risk factor for contrast media induced
nephrotoxicity is pre-existing renal dysfunction,
especially diabetic nephropathy. In general, it is
important to identify high risk patients. Se-creati-
nine/eGFR, especially in patients with known dia-
betes and suspected or known reduced kidney
function, should be available before any examina-
tion with iodated contrast media or gadolinium.
This measurement is easy and fast to perform “on
site” in the radiology department by use of a small
portable creatinine/eGRF measurer. 

If the patient is at high risk, the indication for use
of contrast media should be reconsidered. If the
indication counterbalances an increased risk,
alternative examination methods not using iodat-
ed contrast or gadolinium should be considered
(Fig. 2), which also allow for a meaningful out-
come. The amount of contrast should always be
restricted consistent with a diagnostic result.
“Mapping” the symptomatic extremity alone will
save contrast. The patient should always be well

hydrated and low or iso-osmolar contrast media
should be used [11]. The possibility that a severe
disease is overlooked is also an important factor
that should be considered when choosing an
examination method with or without contrast
medium.

RECOMMENDATIONS

Before elective examinations:
Patients with eGFR < 60 ml/min: 

• Consider alternative imaging modalities not
using iodated contrast media or gadolinium
(Fig. 2 and 3). Contrast examinations followed
by dialysis can remove contrast media, but
there is no evidence that dialysis protects
patients with RFI from contrast induced
nephropathy or nephrogenic systemic fibrosis
(NSF).

• The patient should be well hydrated.
• Interrupt diuretics if possible.
• Sodium bicarbonate. Only a limited recommen-

dation can, however, be made in favour of the
use of sodium bicarbonate based on reviews
and meta-analysis [12].

• The use of N-Acetylcysteine is popular, carries
low risk and gives the impression of “doing
something”, but its efficiency is still not evi-
dence-based [13].

• A recent report has shown that periprocedural
use of B-type natriuretic peptide can prevent
contrast-induced nephropathy in patients
undergoing primary percutaneous coronary
intervention [14].

Diabetic patients taking metformin should stop it
48 hours before examination with iodated con-
trast media and restart only if se-creatinine is
unchanged 48 hours after the examination.
Gadolinium-containing contrast is now consid-
ered contraindicated in patients with GFR < 60
and especially < 30 ml/min due to the risk of
developing NSF.

Before emergency examinations: 
Patients at increased risk of nephrotoxicity: 

• Consider an alternative imaging method not
using iodated contrast or gadolinium.

• Start IV hydration as early as possible before
contrast administration.

Diabetic patients taking metformin with eGFR <
60 ml/min: 
Weigh the risks and benefits of contrast adminis-
tration and consider an alternative imaging
method. If contrast is deemed essential:
• Stop metformin.
• Hydrate the patient.
• Monitor renal function.

After examinations: 
• Continue hydration for at least 6 hours.
• In diabetic patients taking metformin: 

- Measure eGFR 48 hours after contrast
administration.

- If not deteriorated, metformin can be restart-
ed.

CO2 angiography: Clinical experience with the
use of CO2 as a contrast agent has shown that it is
safe and, in patients with chronic kidney disease,
can prevent contrast-induced nephropathy.
Disadvantages are, however, that it requires a
unique delivery system which is not available in
many vascular/interventional departments.
Furthermore, its use is contraindicated in the cere-
bral and coronary circulation, as well as in the tho-
racic aorta [13].

MR-guided intervention: Interventional high
performance real-time MR image-guidance sys-
tems, which employ tools for catheter tracking
and with high-speed reconstruction technique,
have been introduced and used for renal and
carotid artery angioplasty and stenting solely
under MRI-guidance and monitoring. These stud-
ies have been performed in animal studies and
further clinical implementation of these methods

Renal function impairment - how much 
imaging is needed before intervention?

seems promising, but the equipment is still of lim-
ited access. Furthermore, wireless active catheter
visualisation, MR-dedicated stents and other uten-
sils for intervention await further development.

NSF is fibrosis of the skin, joints, eyes and internal
organs, and appears in various stages from death
and nearly complete disability to small plaques on
the skin (Fig. 4). It is associated with exposure to
gadolinium in patients with severe RFI. The first
cases are from 1997, but the link was not found
until 2006. NSF develops in a dose- and time-
dependent manner [13]. The risk of development
of NSF after exposure to gadolinium-based con-
trast agents is about 1-4 % for patients who
undergo haemodialysis or with renal transplanta-
tion [15, 16]. 

NSF has never been described in a patient after a
single examination with stable macrocyclic
gadolinium, whereas multiple cases have been
reported after exposure to less stable agents.
There also seems to be a difference in prevalence
between ionic and non-ionic linear chelates, with
a prevalence of around 5-6 % for non-ionic linear
agents. It seems that enhanced MRI with a low-
risk NSF agent is safer for a patient with severe
chronic RFI than an enhanced CT with a non-ionic
agent, but no evidence is available so far. Only in
patients with zero urine production does
enhanced CT seem to be safer if it is diagnostically
superior to MRI [17].

Poul Erik Andersen
Department of Radiology, Vascular and
Interventional Section
Odense University Hospital
Odense, Denmark
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Prevalence of peripheral arterial disease (PAD)

• Increased in diabetes (relative risk increase for PAD 4.0)  (more in Europe)

• Increases steeply with age (40 – 49 years 1%      > 80 years 22% ~ doubled each decade - 
higher numbers in Europe)

• Increases in kidney failure

• Increases in smoking (2.5), hypertension (1.5), dyslipidemia (1.1), high body mass index, black race

- In U.S. population > 40 years 4.5% (~ 12 mil.) have lower extremity PAD (AB index < 0.9)
(NHANES), > 60 years over 10 %

- Prevalence of PAD in diabetic individuals is 20 – 30 %
- Conclusion: it is an increasing problem to image patients with 

peripheral arterial disease and renal failure

• Patients with GFR < 60 ml/min/1.73m² and at increased risk of nephrotoxicity

- Consider an alternative imaging method not using iodinated contrast media 
(eg. CO2-angiography, duplex US, intravasc. US, CT or MR(A) without contrast, 
MRA with contrast (Obs NSF), PET/SPECT-CT (13N-ammonia PET), scintigraphy, 
- CTA/DSA/dual energy angio/CT with contrast followed by dialysis.

- MR-guided intervention
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Fig.3: MR (left) and CT (right) of abdominal aorta without contrast enhancement

Fig.4: Nephrogenic Systemic Fibrosis.
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• Whether for chemoembolisation or for
radiofrequency tumour ablation, it is the
repeat examination performed 1 to 2
months after the procedure, which usually
allows to say a posteriori, if the treatment
was satisfactory or, on the contrary, if it is
necessary to repeat it because part of the
tumour was not treated as we would have
liked to do. Therefore, the objective is to
anticipate and to supplement treatment at
the initial time. If, for example, during the
post-treatment examination by comparing it
with pre-treatment CT-scan or MRI, we
notice that part of a tumour was not suffi-
ciently treated, in practice, our procedure
then will consist of replacing the catheter in
the right place or of catheterising another
artery during chemoembolisation. The same
approach is used by moving the needle elec-
trodes during radiofrequency tumour abla-
tion, to treat the part that we had insuffi-
ciently covered. 

The major advances in terms of treatment
of liver tumours with radiofrequency abla-
tion and embolisation of the tumour
arteries are unquestionably related to the
new interventional imaging techniques.
Can you tell us more about your experi-
ence on this topic ?

Radiofrequency and chemoembolisation
techniques have evolved.

• Let us begin with radiofrequency. Previously,
only 1 needle was used, and the coverage
obtained did not surpass the surface area of
the tumour, and thus did not permit the
ablation of large tumours. Therefore, we
focused on small tumours, for example, 2 to
3 cm in size. Today, the technical characteris-
tics of the machines (and in particular
radiofrequency ablation with the multipolar
technique) allow to produce more complete
necrosis of the tumour, and this can be done
even with larger tumours. The principle of
the multi-polar technique is useful in more
than one aspect. Instead of dispersing the
electrical current throughout the body the
current is simply sent from one needle elec-
trode to another. Thus, by positioning 2, 3 or
4 electrodes at a time, the generator then
induces electric currents with different direc-
tions producing much more complete cover-
age of the tumour and consequently fewer
side effects outside of the target area.

• Regarding chemoembolisation, the trend is
to the most selective injection possible.
Historically, the concept was to act on the
entire liver with the goal of treating, in par-
ticular by acting on hepatocellular carcino-
ma, other tumour sites, which had not been
identified with imaging. Thus, global hepatic
chemoembolisation was the cause of major
toxicity because it was often done on a liver
with cirrhosis, and with inadequate concen-
trations of a cytotoxic agent in the tumour.
Therefore, today the aim is to be as selective
as possible both to conserve the surround-
ing liver tissue, and also to deliver, as specifi-
cally as possible, the cytotoxic agent in the
arteries feeding the tumour. Therefore, there
is constant interaction between the tech-
niques of tumour destruction and the tools
developed to facilitate and optimize guid-
ance and to predict therapeutic efficacy.

What have these innovations contributed
in terms of patient comfort and prognosis
through the steps of the clinical investiga-
tion ?

• The fact of having an exceptional effective-
ness because since the treatment is better-
targeted, it is going to decrease de facto the
number of treatments to administer in a 
second phase and therefore, a re-hospital
stay is eliminated. The aim of carcinologic
treatment is to eliminate the totality of the
tumour. This is the surgical concept of R0
(complete resection), which, whatever the
surgical procedure used, results in a much
better prognosis than R1 (incomplete resec-
tion). 

• Non-surgical carcinologic treatment runs
into the same problem. For example, hepato-
cellular carcinoma is known to frequently
spread by vascular extension and satellite
nodules (which are very small tumours near
the primary tumour). The rule in carcinology
is to treat not only the primary tumour but
also the satellite tumours, which requires
defining and checking the geographic limits
of treatment.

There is a lot of discussion on health care
economics, and so public authorities wish
to dedicate an increasingly  important
place to New Information and
Communication Technologies (NICT)
because they provide simplification, self-
sufficiency, mobility and a gain in time.
Based on both your knowledge of these
innovations and your everyday practice,
do you wish to add any other items ?

• These new treatments and guidances are
expensive, but their cost is still clearly less
than that of surgical treatment. Our objective
is to plan the most effective treatment to
minimise the need for secondary re-treat-
ment and hospitalisations.

For those of you who are radiologists, has
this new software and the new worksta-
tions for innovative interventional imag-
ing, changed the profile of your profes-
sion ?

• With the CT-scanner and the MRI, we have
long been accustomed to the workstation
console environment in terms of post treat-
ment. On the contrary, the tools developed
in vascular and non-vascular interventional
radiology are in the process of changing
radiological practice. Thanks to these new
tools, we are using our know how to perform
post-treatment for interventional radiology. 

• X-ray technicians also are asked to expand
their expertise in vascular and non-vascular
interventional radiology. Therefore, their
commitment in image acquisition and post-
treatment of images is becoming just as
important as the CT-scan.

As a specialist in hepatic oncology, with so
many studies published on hepatic
tumours, can you tell us what has
changed in your daily practice, as a result
of the contribution of advanced new clini-
cal applications in vascular interventional
radiology?

• To answer your question, it is useful to
remember that historically, 3D image acqui-
sition on an examining table for vascular
interventional radiology was the first techno-
logical advance available. Schematically,
there are 2 major types of 3D image acquisi-
tions:
- 3D angiography is angiography acquired

imaging during rotation of the C-arm and
makes it possible to visualize blood vessels
in 3 dimensions,

- 3D CT-scan, which, after image acquisition
on a table for angiography, uses the same
algorithms for image reconstruction than
CT, and allows visualisation of the soft tis-
sues. Although it does not have the quality
of a CT-scan, nevertheless the image
obtained provides useful and complemen-
tary information on angiographic image
acquisition. This image acquisition can be
done with or without injection of contrast
medium.

• The second one involves the post-treatment
aspect. Thus, we have had the opportunity
to make a real-time comparison of a CT-scan
or an MRI study performed before the exami-
nation with these rotational image acquisi-
tions in the angiography laboratory. Lastly,
more recently it has become possible to
superimpose images from a pre-treatment
CT scan with these rotational image acquisi-
tions in the angiography laboratory per-
formed either before treatment to check the
position of the catheter or of needle elec-
trodes or after treatment to check immediate
efficacy. This is a major advance.

At the ECR congress in Vienna, you pre-
sented a communication dedicated to the
image fusion software -Integrated
Registration on AW Volume Share™ 4 -
entitled « Clinical benefits of multimodali-
ty image fusion software for inter-
ventional oncology » in the setting of the
satellite symposium organised by GE
Healthcare, dedicated to « cases of sus-
pected recurrences in oncology options
and solutions ». Can you give-us a brief
overview of the conditions associated with
its investigational use in your department?

Note: We are referring to Integrated
Registration on AW Volume Share 4 combined
with Innova™ 4100-IQ 

• We followed these advances in the 
department by successive steps.
- In a first phase, we became familiar with 3D

rotational acquisition angiography and 3D
CT while working on optimisation of image
acquisition and reconstruction, in particular
3D CT coupled with injection of a contrast
medium through a peripheral vein, in par-
ticular in patents undergoing radiofrequen-
cy tumour ablation. 

- Once this step was achieved, we turned our
attention to optimisation of the post-treat-
ment modality. Currently, we are evaluating
the image fusion technique in our depart-
ment. We now have the advantage of 
having at our disposal over the last few
weeks the latest version of the console «
Advantage Windows (AW) » and we are still
at the stage of learning how to master this
tool.

Briefly, can you tell us in a few words
about the hepatic tumours most con-
cerned by your presentation but also from
a diagnostic standpoint the innovative
contributions of this image fusion soft-
ware (Integrated Registration on AW
Volume Share 4) with regard to vascular
interventional imaging ?

• We focused our work, in particular on 
hepatic chemoembolisation and on radio-
frequency ablation of tumours. The primary
malignant liver tumours, in particular hepa-
tocellular carcinoma, represent the vast
majority of our patient recruitment for
chemoembolisation of liver tumours. More
rarely, some hepatic metastases from
endocrine origin are concerned.

• The indication radiofrequency ablation of a
tumour is broader and includes all liver can-
cers: hepatocellular carcinoma and hepatic
metastases. A check during the examination,
and in particular, by image fusion, is espe-
cially useful. It makes it possible to ascertain
that the treatment is given under the best
conditions, that it is administered in the right
place and with an optimal technique and
then be able to predict its efficacy. The inno-
vative contribution of this technology is
based on the fact that guidance is improved
and thus treatment response too.

Advertorial Multimodality fusion software for interventional oncology: 
clinical benefits

Professor Valérie Vilgrain
Department of Diagnostic Radiology
Beaujon Hospital , APHP
Clichy, France

www.gehealthcare.com/interventional-oncology
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Film 
Interpretation 
Panel

Join us for this year's 
Film Interpretation Panel 
and see how much fun an 
educational session can be! 
Two teams will diagnose
several tricky cases - 
don't miss the 
America's Cup for IR!

See you today!
Come & play!

Today, 15:30-16:30
Auditorio Principal

To give you a head start, 
we are showing you the 
cases in advance...
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Case C

MRI lumbar spine

What is your diagnosis?

Female, 79 years old
· Several week history of severe lower back pain
· Pain refractory to pain medication 
· Pain refractory to facet joint injections
· Mobility: only short distances with walker

Case B

MRA (video)

What is your diagnosis?

Female, 75 years old
· Left leg claudication after several hundred meters (Fontaine stage IIa)

- Impaired quality of life for active patient (cross country skiing)
- Cardio-vascular risk factors: none
- Normal sinus-rhythm

· Differential diagnosis?
· Next imaging?

Male, 35 years old 
· Acute onset of left flank pain
· No prior medical history
· Healthy so far

Case A

Initial CT (video)

What is your diagnosis?

Initial CT



19Film Interpretation PanelIR
newscongress

Case D

Initial CT (video)

What is your diagnosis?

Male, 56 years old
· Severe epigastric pain for 3 days
· No prior history of similar abdominal pain
· So far healthy without any hospitalisation

Initial CT (video)

Initial CT

Initial CT

Case E

What is your diagnosis?

Male, 23 years old
· Left-sided abdominal pain

- Tachycardia
- Hypotension
- Peritonism

CT - Severe splenic injury 
Splenectomy

Two weeks later
· Head and neck pain 
· Hoarse voice
· Difficulties in swallowing
· Impaired sensation over posterior one-third of tongue and palate

· Differential diagnosis?
· Further imaging test?

Case F

What is your diagnosis?

Male, 68 years old
· Cirrhosis and HCC
· Presenting with life-threatening upper GI bleed

CT at hospital admission (video)

Film Interpretation Panel
Monday, October 4, 15:30-16:30
Auditorio Principal

Don't miss it !
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Cordis has launched a new vascular closure
device in 2010 and completed its portfolio
from “Stick to Seal” with this exciting product.
EXOSEALTM is combining an easy-to-use func-
tionality with a trusted bioabsorbable plug and
a precise extravascular positioning.

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

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

Advertorial

EXOSEALTM Vascular Closure Device

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

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

Hi-Torque Winn Guide Wire

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

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

New Product Launches

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

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

CORDIS ABBOTT VASCULAR

Armada 14 PTA Catheter
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Marketing is the key to any successful busi-
ness venture. No matter how good a product
is, if you can’t convince people to try it, it
may never take off. This is no less true of
medical procedures - in fact, it may be even
more crucial. People may be prepared to
take a gamble and put an unknown break-
fast cereal in their shopping trolley, but few
would be prepared to take such a risk with
their health and safety. 

Charles Dotter was more than a medical inno-
vator; he was also a strong personality. This had
an immense impact on public and professional
perception of his new techniques. Stories
abound of his various escapades, many of
which could honestly be termed madcap.

Dotter was a huge fan of the great outdoors,
and would spend weekends and holidays hik-
ing. When you or I go hiking, we might put on
some sturdy shoes, pack a sandwich and a flask
of tea, and have a good brisk walk up a hill.
When Dotter went hiking it was a more adven-
turous affair, and not necessarily one that took
place during daylight hours. Many of those

naïve enough to accompany him returned pale
and trembling, never to set foot on any kind of
incline again. During one incident, he and his
wife were stranded on a particularly impassa-
ble piece of cliff face for 24 hours before being
rescued - after that, only his dog would go with
him. By all accounts, he was a man who liked
fast cars and daring plane tricks: a born stunt-
man, who lived to push the limits.

The Early Days of IR

This sense of adventure was present in his pro-
fessional work too, which proved to be both a
boon and a burden. This willingness to try new
things and take risks was part of what allowed
him to both come up with new ideas and have
the confidence to try them out. He would
invent devices that would make his ideas work-

able, and build his own tools in his kitchen or
garage. By taking these leaps of imagination
and faith, he gave life to a whole new branch of
medicine. 

He was also aware of the importance of public
relations. He was one of the first to warn that
interventional radiologists must be clinically
involved, and deal with their patients face to
face. This is still one of the greatest prob  lems IR
faces, almost 50 years after its beginnings. He
was willing to be the face of IR, and courted
media attention, gaining valuable attention by
being publicly seen doctoring sick elephants
and penguins from the local zoo.

However, this media attention didn’t always
work in his favour, and a Life Magazine feature
which unfortunately christened him “Crazy
Charlie” was many people’s introduction to
interventional radiology. This article, and oth-
ers, made references to his more eccentric
behaviour and highlighted the non-conven-
tional side of his work, which was, in reality, the
key to its success. But this made others nerv-
ous, particularly when they heard anecdotes of
off-the-wall medical demonstrations. In one
such incident, Dotter gave a short lecture to
medical students on how it would be both fea-
sible and safe to place a catheter into the heart
chambers and how he thought the graphs
would look. He then wheeled a large monitor
in, and rolled up his sleeve to reveal that, all the
while, he had had a catheter in his heart. He

Charles Dotter 1920 - 1985
© Dotter Interventional Institute, 
Oregon Health and Science University

Andreas R. Grüntzig 1939 - 1985
© Deutsche Gesellschaft für Kardiologie, DGK

This pencil drawing by Charles Dotter proudly
hangs in the Dotter Interventional Institute.
Reproduced by kind permission of the Dotter
Interventional Institute, Oregon Health and
Science University

then plugged himself into the monitor and
took the students on a catheter-guided tour of
his heart. These kinds of stunts were intended
to show the safety of his procedures, but the
dramatic wildness of such gestures put the
frighteners on people who expected doctors to
be serious, safe and scientific.

However, the face of percutaneous translumi-
nal angioplasty got a make-over in the 1970s,
with the public arriv al of a Swiss cardiologist,
Andreas Grüntzig. Grüntzig had adapted
Dotter’s techniques some years before, and had
developed the first balloon catheter capable of
dilating peripheral arteries. In February 1978,
the Lancet publish ed the impressive results
from his first five balloon cases, and the med-
ical world responded with unprecedented
warmth. Part of this was due to his outward
perso na - he came across as being a serious-
minded, caut ious medical professional, who
backed his research with data and care ful
analysis. He was the kind of doctor that people
felt was trustworthy, and his seriousness lent
an air of authority to the discipline. His high
profile and technical developments added
momentum to the progress of interventional
procedures, and the opposing yet complimen-
tary twin personalities of Dotter and Grüntzig
brought angioplasty into the public eye. The
stage was set for great things.

Reproduced by kind permission of 
Interventional Quarter.
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The GORE® EXCLUDER® Device has long been
known for its elegantly simple delivery and
deployment. The GORE® C3 Delivery System
enables the graft to be repositioned, but also
maintains that physician focus on the patient’s
anatomy and the stent graft, rather than a
complex delivery handle and cumbersome
deployment process.

Conformable GORE® TAG® Thoracic
Endoprosthesis

Conformability without Compromise. For more
than a decade, Gore has worked alongside
physicians in the evolution of the GORE® TAG®
Thoracic Endoprosthesis. The next generation
Conformable GORE® TAG® Device was engi-
neered for conformability in tortuous anatomy
to meet the needs of individual patients.

The next generation Conformable GORE® TAG®
Device offers optimized aortic wall apposition
in angulated arch anatomy without excessive
radial force, barbs or flared bare springs. It is
also compression resistant and maintains
patency in small diameter thoracic aortas char-
acteristic of young patients. The Conformable

GORE® TAG® Device allows physicians to select
a thoracic endograft that fits patient anatomy
and disease etiology and is the only thoracic
endograft engineered to perform in 6 – 33%
oversizing conditions.

The device is available in diameters of 21 - 45
mm, allowing for the treatment of patients
with aortic diameters of 16 - 42 mm. Tapered
device configurations are also available. The
modified GORE® TAG® Device delivery catheter
is a simple, single-step deployment system
engineered to optimize placement and control.
The novel sheathless delivery catheter provides
flexibility for navigating tortuous anatomy
and low deployment forces.

Advertorial

Covidien’s interven-
tional oncology solu-
tions offer the choice
of leading, clinically
relevant technolo-
gies for thermal
ablation.

• Covidien is the leader in thermal
ablation for nonresectable liver
tumors

• Covidien is the first company to
offer both radiofrequency abla-
tion (RFA) and microwave abla-
tion (MWA) technologies in one
product portfolio.

COVIDIEN AG

Advertorial

GORE® EXCLUDER® AAA Endoprosthesis
featuring C3 Delivery System

Cool-tip™ 
RF Ablation System 
E Series

For thermal ablation of single and multiple
soft-tissue tumors, Covidien offers the new
Cool-tip™ RF Ablation System E Series. It now
features a sleek new design, an intuitive user
interface and streamlined components that
provide for easier and more efficient set up
than the original Cool-tip™ RFA System, all with
the same clinical performance you have come
to expect with the Cool-tip™ RFA System.

Evident™ 
MWA System

• Clinical studies have shown that simultane-
ous use of multiple Evident™ MWA Antennas
may result in a high rate of ablative technical
success and possible reduction of local rec-
currence.

• Evident™ MWA Antennas are versatile, allow-
ing for hepatic tumor ablation, coagulation
of tissue prior to resection or both, all with
Covidien ablation technology.

• The Evident™ MWA System is less affected by
heat sink than RFA systems.

• The Evident™ MWA System is minimally
affected by tissue temperature elevation,
which can cause high impedance during
RFA.

W. L. Gore & Associates, Inc. • Flagstaff, AZ 86004 • goremedical.com
Products listed may not be available in all markets. 
GORE®, C3, EXCLUDER®, TAG®, and designs are trademarks of 
W. L. Gore & Associates.
© 2010 W. L. Gore & Associates, Inc. AP0563-EN1 AUGUST 2010

Tel.: +41 44 308 4848
Fax: +41 44 308 4994
Web: www.covidien.com

Evident™ MWA System

Cool-tip™ RFA System E Series

GORE® DrySeal Sheath

Better control. Minimized blood loss. The
GORE® DrySeal Sheath is a revolutionary device
that features better control and minimized
blood loss with endovascular devices. It is com-
prised of an introducer sheath with an innova-
tive pressurized hemostatic GORE® DrySeal
Valve attached, a dilator, and a 2.5 ml valve
inflation syringe. The GORE® DrySeal Valve
is unique in that it is pressurized to create a
seal, thereby minimizing blood loss while
accommodating multiple wires and catheters.
No intraprocedural manipulation is necessary
to maintain hemostasis. The device is available
in profiles from 12 – 26 Fr in Fr increments, and
has a working length of 28 cm.



The traditional foods of Valencia give a hint
of its colourful past – the world famous
oranges and the saffron that give paella its
characteristic colour are remnants of
Valencia’s Moorish past, as is the tradition of
rice eating.

But they didn’t stop taking food seriously once
the Moors were kicked out – food is a hugely
important part of Valencian life, as can be wit-
nessed by the ubiquitous restaurants. These are
mostly Spanish or Valencian (don’t make the
mistake of confusing the two – Valencians are
fiercely proud of their cultural identity), but
there is no shortage of international eateries
for you to choose from either, with many orien-
tal, European, middle Eastern and Latin
American restaurants to choose from.

Essential restaurants tips
As a foreigner, one of the most important
things to know about food in Valencia is the
opening hours. Restaurants generally open
during the siesta and after working hours, so
you can expect to find most places open
between roughly 13:30 and 17:00, and again
from about 20:00 until 23:00 (on weekdays) or
perhaps 01:00 (on weekends), although these
times may vary up to an hour either way,
depending on the establishment. The Spanish
like to eat late, which can be hard for visitors to
adjust to. Having a strong religious past, many
Valencian restaurants also close on Sunday, or
Monday – if you’re not willing to take a gamble,
the only restaurants that you can realistically
expect to find open every day are Asian restau-
rants.

Paella
The local food however, is worth holding out
for. Although considered by foreigners to be
the quintessential Spanish dish, paella is origi-
nally Valencian. Paella is a Catalan word derived
from the Old French for pan, although a popu-
lar misconception in the Arab world is that the

when Andalusian tavern patrons used to cover
their sherry glasses with bread or meat, typical-
ly ham or chorizo, to keep fruit flies away from
their sweet tipple. As we all know, salty snacks
increase how much you want to drink, and bar
owners started encouraging the practice by
offering a wide variety of nibbles, which even-
tually became as important as the sherry itself.

Snack-sized they may be, but tapas are not
always cheap – for those on a budget, try the
bocadillas, also known as the poor man’s tapas.
This is another Valencian invention, and con-
sists of a large toasted baguette filled with a
tapa. These are widely available for €2-3.

Another budget option (or just of you fancy
something quick and tasty) is the panaderias
(bakeries) – these open early, and stay open
until about 8 or 9 p.m., but has less of a selec-
tion as the day wears on. These offer lots of
cakes and pastries, the most popular of which
are york/queso (ham and cheese) and pisto
(mixture of tomato, peppers and fish). 

Most restaurants also offer a menu del dia, or
lunchtime special from 1-4 p.m., Monday-Friday
– although the portions may be slightly smaller
than standard mains, you’ll still get a good
meal at a good deal.

Wine and other Valencian treats
Wine-lovers are also well catered for - regional
red and white wines have gained a good repu-
tation recently, and rank alongside other fine
Spanish wines. Maduresa and Finca Terrerazo
are good red wines to accompany meals, and
Mistela is a popular sweet wine. 

Two other typical regional beverages that
deserve special mention are the horchata,
made of tiger nut milk, and the agua de
Valencia (Valencian water), a mix of orange
juice and Cava. The most famous place to try
horchata is Orxateria Daniel,  Avenida de la
Horchata 41. Alboraya. ¡Buen provecho!

word derives from baqiyah, the Arabic word for
leftovers, as it was customary among Arab
sailors to combine leftovers of previous meals.
There are many types of paella, but it is essen-
tially a simmered rice dish that includes
seafood or meat, flavoured with saffron. The
three most well known are paella valenciana
(Valencian paella, made with rabbit, chicken or
duck, white rice, green vegetables, land snails
and beans), paella de marisco (seafood paella,
replacing the meat, snails, beans and green veg
with seafood) and paella mixta (mixed paella,
with a little bit of everything, as the cook sees
fit). Fideuà is a variation using noodles instead
of rice. Bear in mind when ordering that a fresh
paella is normally cooked for at least 2 people,
and takes about 30 minutes.

Other famous local dishes include arròs negre
(rice with squid, blackened by squid ink) or
arròs a banda (rice cooked in fish broth).
Seafood dishes abound, with squid being a
popular choice. If you want to try some other
specialities, order the fartons, buñuelos,
Spanish omelette or rosquilletas.

In the city centre, there are lots of restaurants
to be found around the Plaza de la Reina, Plaza
de la Virgin, and between the Cathedral and 
La Lonja. For a wider choice of establishments,
go exploring in Canovas (south of central
zone), which is packed with restaurants. The
beach front also has lots to choose from.

Tapas
For those of you who can’t bear the thought of
waiting until 9 o’clock for dinner, there is always
the tapas bar. These generally open at 10 or 11
a.m., and close around midnight, although
some only open in the evening. The word tapas
is derived from the Spanish verb tapar (to
cover), and is the name given to a wide variety
of snacks or appetisers, which may be cold
(olives, cheese or chorizo, for example), or
warm (try the chopitos – battered baby squid).
According to urban legend, tapas originated

Valencian 
Delights

OUR LOCAL HOST COMMITTEE HAVE SOME 
TOP TIPS ON WHERE TO EAT IN VALENCIA

WHAT IS YOUR FAVOURITE TAPAS BAR?
“Taberna Alcázar”. Calle Mosén Femades 11

WHERE DO YOU GO FOR SOME 
REALLY GOOD PAELLA?

In the city centre
“Casa Roberto” Calle Maestro Gozalbo 19, 
tel. 963951528 and “El Raco del Turia” Calle Ciscar, 10

On the beach
“La Pepica”. Avenida de Neptuno, 6
“La Rosa”. Avenida de Neptuno, 70

On Lake Albufera
“Nou Racó”.  Calle del Palmar 21, El Palmar  
tel. 961620172

WHERE DO YOU RECOMMEND GOING 
FOR DINNER WHEN ON A BUDGET?
Casa Montaña c/ José Benlliure 69

WHERE WOULD YOU TAKE YOUR 
WIFE FOR A ROMANTIC DINNER?
“Angel Azul”. Calle Conde de Altea, 33

”L'oceanogràfic“
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