
In order to promote one of the most promising
IR procedures to patients, the public and to
referring doctors, CIRSE has produced a web-
site dedicated entirely to UAE. Initiated by the
CIRSE UAE Taskforce, the website is intended to
offer accurate and up-to-date information
based on scientific evidence, internationally
published recommendations and the expertise
of the CIRSE membership. The website is cur-
rently available in English and will be translated
into German, French and Spanish shortly. 

For more information please visit 
www.uterinefibroids.eu
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Honouring the German radiologist Andreas
Gruentzig, who first successfully developed
angioplasty for expanding lumens of narrowed
arteries, CIRSE’s yearly Gruentzig Lecture has
been given by some of the most outstanding
personalities in the field of Interventional
Radiology. Over the years these exceptional
lectures have become one of the highlights of
our meeting’s scientific programme. 

This year’s Gruentzig Lecture has been awarded
to Professor Julio C. Palmaz, Professor at the
University of Texas Health Science Centre, for
his outstanding achievements in the field of
technological developments. Professor Palmaz,
whose invention of the balloon expandable
stent has been recognized as one of the “Ten
patents that changed the world,” will speak
about “Metallic stents, 20 years of practice”. 

We invite all of you to attend this
lecture which will take place 
from 14:30 to 16:00 
in Room A (Trianti Hall)

Uterine artery embolization has been debated
for more than a decade. In some countries ge-
neral acceptance was reached more easily than
in others. There is, however, a difference
between acceptance and the establishment of
a new interventional technique. Acceptance is
usually for the time being until there is a new
kid on the block. The establishment of a tech-
nique means that it is here to stay until a new
technique is proven to be better, based on
high-level scientific evidence. The question is: Is
UAE an established technique and can we close
the file on UAE after the 2 randomised UAE 
trials?

Now there is evidence for UAE from 2 European
randomised trials; EMMY and REST. After the
publication of the initial results of the EMMY
trial, the results of another randomised con-
trolled trial, the REST trial, also evaluating UAE,
were published. In contrast to the EMMY-trial,
in which randomization was 1:1, this study ran-
domised patients to receive UAE (n=106) or the
‘best surgical option’ (i.e. hysterectomy (n=43)
or myomectomy (n=8)) in a 2:1 fashion.
Furthermore, for most outcomes the REST trial
reported a follow up of 12 months, while the
EMMY trial used a follow-up of 24 months. If
one adapts the results of the EMMY trial to
those of the REST trial, the two studies can be
compared. 

Many results are comparable. Clinical results
like length of hospital stay, time to return to
work, clinical failure rates (both around 20%),
SF-36 scores and EQ-5 scores are very similar.
There are however some differences. Baseline
uterine volume was higher in the REST trial.
Total direct medical in-hospital costs were cal-
culated differently, explaining the difference in
absolute costs for both treatments. However,
the difference in mean direct medical in-hospi-
tal costs was very similar (EMMY: $1,625; REST:
$1,712).  

As mentioned before, the follow-up period was
also different: 1 year in the REST trial vs. 2 years
in the EMMY trial (the REST trial reports beyond
12 months only in cases of clinical failure).
Complication rates are difficult to compare
since different classification systems were used.
Furthermore, the REST follow up for complica-
tions was 12 months, while complication rates
in the EMMY group were reported using the
same classification until 6 weeks. Therefore
complications cannot be compared properly. 

From these randomised trials it becomes
apparent that the clinical success rate of UAE is
approximately 80%. This is lower than the
results reported in previously published case-
series, which is probably due to the fact that in
those studies there had been less rigorous data
management in comparison to the RCTs and
they were prone to population bias, as treated
patients came from a dif ferent clinical spec-
trum. The indications to perform UAE were sim-
ilar in both RCTs, therefore yielding approxi-
mately the same results. This underlines the
importance of RCTs in evaluating new alterna-
tive treatments.

What should be the clinical implication from
the evidence we currently have on UAE?
Firstly, whenever a hysterectomy is indicated
for clinical complaints of uterine fibroids, UAE
should be offered as an alternative treatment
modality. Secondly, the patient’s preference for
either treatment should be considered and
play a decisive role in the final treatment
choice.

Constructive collaboration between gynecolo-
gists and radiologists is essential in optimising
further implementation of UAE, as it constitutes
the ideal platform for providing quality care
and safety. To facilitate this process, interna-
tional multidisciplinary guidelines will be need-
ed, together with materials for patient educa-
tion. 

So can we close the file on UAE? The answer is
No, there is still much more to investigate. With
these trials the role of UAE as a valuable alter-
native to hysterectomy for women not desiring
future pregnancy was established. Obviously,
these results cannot be extrapolated to
patients who do have a desire for future preg-
nancy. Therefore, randomised evidence is
required to establish the exact role of UAE in
women desiring pregnancy, especially in terms
of obstetric outcomes. Further research may
also be valuable in optimizing the UAE proce-
dure itself, thereby possibly increasing techni-
cal and clinical success rates. 

Micro-catheters are being used more frequent-
ly at present, thereby reducing arterial spasm,
which might improve technical and clinical
outcome. Furthermore it has been established
to perform a post-procedural MRI shortly after
UAE to determine the remaining vascularisa-
tion; in case of persistent flow to the fibroid re-
embolization might be useful during the same
hospital admission. Re-embolization proce-
dures after clinical failure (not allowed in the
EMMY trial) have also been performed with
good results in a small uncontrolled series.
There are currently some new initiatives with
drug eluting beads concerning pain manage-
ment after UAE which need further research. 

Finally, all new minimally invasive treatment
modalities for uterine fibroids, like focused
ultrasound or the Flostat, should be ran-
domised against UAE using the same inclusion
criteria  before any of these techniques are
widely disseminated into clinical practice, mak-
ing a future RCT and obtaining good evidence
virtually impossible. 

As you can see, there is more work to be done,
building on the solid foundation of EMMY and
REST.

Jim A. Reekers, CIRSE Vice Presdient
Department of Radiology
Academic Medical Centre Amsterdam,
Netherlands
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Traditionally, patients suffering from malignant
ascites and chronic pleural effusions have faced
extended hospitalization, discomfort and time
away from home.  Now some physicians are
finding a new alternative. 

PleurX® is a viable, clinically-proven therapy
that many clinicians may have not yet fully
explored.  By implanting the PleurX Peritoneal
Catheter, physicians have a quick and easy
alternative to repeated Large Volume
Paracentesis (LVP).  Likewise, the PleurX Pleural
Catheter offers a proven alternative option to
repeated Thoracentesis and painful pleurodesis
procedures.   

Overall, the innovative PleurX Catheter Systems
from Cardinal Health enables physicians to
manage treat their patient´s malignant ascites
and recurrent pleural effusions effectively and
compassionately. Patients manage their symp-
toms through smaller and more frequent
drainages in the comfort of their homes.

Easy for patients and physicians
Simple, yet sophisticated, the PleurX system
allows easy management for both the clinician
and the patient.  The PleurX system employs a
unique disposable vacuum bottle to actively
draw fluid through an indwelling PleurX
Catheter.  PleurX drainage bottles enable rapid
drainage through a closed system, helping
ensure patient comfort, safety and compliance.

A proven, viable therapy
The soft silicone catheter minimizes patient dis-
comfort while providing rapid fluid removal,
even in a home setting. The system can make
patients more comfortable without the need
for an extended hospital stay.  

The implantation will be familiar to clinicians,
as insertion of the in-dwelling catheter uses a
modified Seldinger technique. Placement is
straightforward and can usually be performed
on an outpatient basis.  

Once placed, the PleurX catheter uses a vacu-
um bottle instead of relying on gravity.  This
active vacuum technology provides a consis-
tent solution for fluid drainage.  The “click-and-
go” activation is simple to attach and allows
users to feel confident that connections are
secure.  And, the self-contained drainage sys-
tem has no assembly required and allows for
easy disposal after drainage. Clinical studies
have shown that the infection rate of patients
with the PleurX peritoneal catheter is less than
3%.1,2

In-dwelling drainage catheters help provide effective palliation

Advertorial

To learn more about Cardinal Health’s PleurX catheter systems for the management of malignant ascites and recurrent
pleural effusions, visit the Cardinal Health Booth #64 on the lower level at CIRSE.
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catheter when used to treat recurrent malignant ascites
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The GORE VIABAHN® Endoprosthesis is a flexi-
ble, self-expanding endovascular prosthesis
intended for endovascular grafting of peripher-
al arteries. The GORE VIABAHN® Endoprosthesis
is secured to the leading edge of a polyethyl-
ene delivery catheter, and is designed to facili-
tate percutaneous revascularization following
successful balloon angioplasty of peripheral
arteries. Potential peripheral indications for the
GORE VIABAHN® Endoprosthesis include
peripheral obstructive disease, stenosis, occlu-
sion, aneurysm, trauma, fistula and 
dissection / failed PTA.
The device consists of a thin expanded polyte-
trafluoroethylene (ePTFE) graft on the inside
and a nitinol (NiTi) support structure on the
outside. The GORE VIABAHN® Endoprosthesis is

designed to allow percutaneous revasculariza-
tion of peripheral arteries. It can also be used
after making a small surgical cut-down to
access the artery.

Patients suffering from Peripheral Arterial
Disease (PAD) can present symptoms such as
claudication, rest pain, tissue loss, and gan-
grene. When faced with PAD, a number of ther-
apeutic options are available to the physician.
In particular, for severe claudication or critical
limb ischemia, options include surgical bypass
or endovascular stenting to restore blood flow. 
The GORE VIABAHN® Endoprosthesis has
increased the options available and has proven
to be valuable in specific indications. It carries
the advantages associated with minimally inva-

GORE VIABAHN® Endoprosthesis has a 5 year 
proven track record to effectively treat long SFA lesions

Advertorial

sive techniques, including minimal tissue trau-
ma, reduced pain, shorter hospital stay and
lower complication rates. 
Compared to bare stents or to other covered
stents (stent-grafts), the GORE VIABAHN®
Endoprosthesis offers the following advan-
tages: anteriority, clinical history, and self-
expanding with ePTFE inside the stent (no
metal contact with blood flow). Several peer-
reviewed papers on its use for the treatment of
superficial femoral artery lesions published
results up to 5 years follow-up.
Long lengths (15 cm) are available for treat-
ment of long stenosis / occlusion using one
stent-graft only. The device is highly flexible,
offers precise deployment, and has no fore-
shortening.

* Data on file and available upon request.

The GORE VIABAHN® Endoprosthesis is avail-
able in 5, 6, 7 and 8 mm diameters, and in 4
lengths ranging from 2.5 – 15 cm. It is compati-
ble with 0.035-inch guidewires and deploys
from tip to hub. 
The GORE HEMOBAHN® Endoprosthesis is avail-
able in diameters of 9, 10, 11 and 13 mm, is
compatible with a 0.025?inch guidewire and
deploys from hub to tip.

W. L. Gore & Associates, Inc.
Flagstaff, AZ 86004
800.437.8181 (US)
928.779.2771 (US)
00800.6334.4673 (EU)
goremedical.com

GORE VIABAHN® Endoprosthesis SFA One Year: Primary Patency Based on
Lesion Length and Based on 708 Limbs from 14 Studies*

GORE VIABAHN® Endoprosthesis SFA Primary: Patency Based on 708 Limbs
from 14 Studies*
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Percutaneous transluminal angioplasty (PTA) is
an established and proven method for re-
opening stenotic or occluded arteries in a mini-
mally invasive way. The balloon is placed in the
stenotic segment of the artery and then ex-
panded until the lumen reaches its original
diameter. Hyperproliferation with lumen nar-
rowing is the natural reaction to this injury. It
has been shown that local cell proliferation can
be effectively inhibited by a single short expo-
sure of tissue to a small dose of paclitaxel. By
putting the drug on the balloon surface used
to dilate the stenotic artery, an exclusively local
effect is achieved. The drug is transferred to the
dilated segment when the balloon is inflated,
resulting in an effective local drug concentra-
tion with very low systemic exposure.

Antiproliferative taxanes such as paclitaxel
seem to be suitable agents for this purpose,
because they are effectively retained at the site
of delivery due to their high lipophilicity and
tight binding to various cell constituents (1).
Paclitaxel is a hydrophobic compound and
therefore displays preferential tissue binding.
Two recently published papers documented
effective convection and diffusion mechanisms
of paclitaxel into the arterial wall from the
lumen. In addition, competitive binding, e.g. to
albumin and other plasma proteins, was identi-
fied as the main reason for reduced paclitaxel
tissue accumulation (2, 3). Plasma concentra-
tions of pacli-taxel in the general circulation
sufficient to inhibit restenosis would probably
reach toxic levels (4). Coating of angioplasty
balloons with paclitaxel allows for arterial
uptake not hindered by protein binding,
because the drug is brought into direct contact
with the luminal surface and high local concen-
trations are present for a short time.

Non-clinical studies
The efficacy of paclitaxel locally administered
by implanted drug-eluting stents in inhibiting
restenosis following coronary angioplasty has
been demonstrated in animal experiments and
clinical trials (5). Unlike drug-eluting stents,
coated balloons release the drug within se-
conds to a minute upon contact. Various stud-
ies have shown effective inhibition of vascular
smooth muscle cell proliferation by short expo-
sure to paclitaxel (6-10). Cell culture experi-
ments provided the first hint that short expo-
sure times may be sufficient to achieve persist-
ent effects. Exposure of cells for 3 minutes was
found to be sufficient to inhibit cell pro-
liferation for the following 12 days without
impairing cell survival.

In vivo studies using the porcine model of
coronary overstretch showed that paclitaxel-
coated balloons effectively inhibited neointi-
mal proliferation at all dose levels tested. Doses
of 2.5 to 10 µg paclitaxel/mm² balloon surface
were almost equally effective. No difference
was found between 10 sec and standard 60
sec inflation. Efficacy in the animal model com-
pares favourably with that of the best-known
drug-releasing stent on the market. 

Experience with drug-eluting stents, although
different because of the sustained drug supply,
suggests that there is a risk of delayed healing
of the vessel wall after dilatation. Delayed heal-
ing, particularly delayed endothelialization and
coverage of the stent struts by endothelial cells
increases the risk of late thrombosis which may
result in vessel occlusion and myocardial infarc-
tion. Theoretically, paclitaxel administration to
a coronary vessel may cause damage to the
myocardial tissue supplied by this artery,
whereas effects after further dilution and recir-
culation can be excluded due to the low dose.

The risk of delayed healing and local damage
to the treated vessel and myocardium associa-
ted with use of paclitaxel-coated balloons was
assessed in various studies in pigs. No differ-
ences in the acute tolerance of coated and con-
ventional uncoated balloon catheters were
found during the interventional procedures.
There were no signs of delayed thrombotic
events possibly caused by delayed healing.
Even for the highest dose administered histol-
ogy revealed complete healing and endothe-
lialization 4–5 weeks after balloon dilatation
and stent implantation. Furthermore, local to-
lerance of paclitaxel dissolved in a contrast
agent was tested after injection into coronary
arteries of pigs. Neither functional tests nor his-
tology revealed any damage possibly caused
by the drug.

Transfer of the drug from the balloon surface to
the vessel wall during balloon inflation has
been investigated and found to be sufficient.
The pharmacokinetics and bio-transformation
of paclitaxel reaching the general circulation
are well known from clinical use. Single local
administration of the drug must be sufficient to
inhibit excessive long-lasting hyperproliferation
of tissue induced by the vessel injury associa-
ted with angioplasty. To test its effectiveness
the coated catheter was compared directly
against the state-of-the-art drug-releasing
stent in the established porcine model of coro-
nary overstretch (6).

Clincal studies
The principle of local drug delivery with pacli-
taxel coated balloons has already been tested
in prospective clinical trials.  Scheller et al.
enrolled fifty-two patients with in-stent
restenosis of a coronary artery in a randomized,
double-blind multi-centre trial to compare the
effects of a paclitaxel-coated angioplasty bal-
loon (3 µg/mm² balloon surface) with those of
an uncoated angioplasty balloon (7). The pri-
mary end point was angiographic late lumen
loss. Secondary end points included binary
restenosis and major adverse cardiac events. 

Multivessel disease was present in 80% of
patients in both groups. Quantitative coronary
angiography revealed no differences in base-

Local drug delivery with drug coated 
balloons for prevention of restenosis

Gunnar Tepe 
Professor of Radiology 
University of Tuebingen, Germany 
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line parameters. At 6 month angiography, late
lumen loss was 0.74±0.86 mm in the uncoated
balloon group versus 0.03±0.48 mm in the
drug-coated balloon group (p=0.002). The rate
of binary restenosis was 43.5% (10/23) in the
uncoated balloon group versus 4.5% (1/22) in
the drug-coated balloon group (p=0.002). The
major adverse cardiac event rate after 12
months was 31% (8/26) with the uncoated bal-
loon vs. 4% (1/26) with the drug-coated bal-
loon (p=0.01). This difference was primarily due
to the need for target lesion revascularization
in the uncoated balloon group (6/26 vs. 0/26,
p=0.02).

Two alternative approaches, paclitaxel coated
on angioplasty balloons and dissolved in con-
trast agent, were investigated by Tepe et al. in a
blinded multi-centre trial, 154 patients with
stenosis or occlusion of a femoro-popliteal
artery were randomized to treatment by pacli-
taxel coated on standard balloon catheters or
paclitaxel admixed to the contrast agent or
control treatment (balloon angioplasty without
paclitaxel). The primary endpoint was late
lumen loss (LLL) at 6 months which was docu-
mented by control angiography analyzed by an
independent blinded core lab. The data have
not been published until now, but reports sug-
gest a clear benefit of drug coated balloons
compared to uncoated balloons.

In conclusion, based on positive data in animal
trials which have been followed by prospective
randomized trials in different vessel areas, drug
coated balloons might be a new, safe, effective
and easy to use tool for prevention of resteno-
sis, which might change the treatment para-
digms of atherosclerotic patients.  

Ulrich Speck
Department of Radiology
Charité, Humboldt-University
Berlin, Germany

Peripheral PTA: new technique
Free Paper Session 3008
Wednesday, September 12, 11:30 - 12:30
Room A (Trianti Hall)

Don't miss it !
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Datascope Corp. is a diversified medical device
company that designs, manufactures and mar-
kets proprietary products for clinical health care
markets in interventional cardiology and radiol-
ogy, cardiovascular and vascular surgery, anaes-
thesiology, emergency medicine and critical
care. 

Besides being a global player in the vascular
prosthesis market with a full range of knitted
and woven vascular grafts and patches and the
market leader in antimicrobial vascular prosthe-
sis, Datascope InterVascular is now offering a
complete peripheral stents product line thanks
to an exclusive agreement to distribute the
peripheral vascular stent products of Sorin
Group².

These stents are dedicated to the treatment of
peripheral arterial and use the Carbofilm™ tech-
nology. The features of the Carbofilm™ technol-
ogy are: 

· Enhance haemo and biocompatibility
· Improve tissue interaction and inhibits for-

eign body reaction
· Improve Blood Interaction:

- preventing clot and thrombus formation
- reducing local inflammatory reaction
- promoting a well organized layer growth 
- improve surface endothelialization
- Inhibits Complement activation

It’s a technology, whose excellent biocompati-
ble and hemocompatible characteristics are
clinically proven.

The product line includes balloon-expandable
and self-expanding stent systems dedicated to
iliac, femoral, renal and infrapopliteal arteries, as
well as balloon catheters for use in PTA. In detail
portfolio covers the Isthmus Iliac Carbofilm
coated balloon expandable stent, the Inperia
Carbofilm coated stent on a RX balloon catheter
for infrapopliteal treatment and the third bal-
loon expandable stent, the Radix2 with its pro-
gressive cellular scheme for the renal applica-
tion. The self-expanding stent range contains
the HiFlype Carbofilm coated stent for the iliac
and the Flype Carbofilm coated stent for the
femoral treatment. 

The endovascular product range is completed
by the VI Extender Cuff1. The VI Extender Cuff ™
is made to be as a proximal neck problem solver.

Advertorial
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The VI Extender Cuff is indicated for:
· a suboptimal stent graft placement at proxi-

mal aortic neck
· to solve proximal type I endoleaks
· to improve technical result of endografts in

difficult, angulated and short, necks 
· thrombus in proximal aortic neck
The VI Extender Cuff features are:
· Balloon expandable stent with superior 

radial force
· Open stent structure allows suprarenal 

fixation
· Pre-mounted in a 19.5Fr delivery system

The VI Extender Cuff can be used together with
other AAA systems, to prevent or solve migra-
tion and endoleaks.
During the CIRSE 2007 in Athens, Datascope will
show the complete endovascular product suite.

Please do not hesitate 
to visit booth #48.
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Due to the unreliability of clinical examination
alone, numerous strategies in the diagnostic
process for suspected deep vein thrombosis
(DVT) and pulmonary embolism (PE) have been
developed and introduced, including ultra-
sound imaging, clinical pretest probability
assessment, D-dimer testing, CT and MR pul-
monary angiography (CTA, MRA). Although it is
undecided whether these tactics have
enhanced patient outcomes, the decrease in
mortality from pulmonary embolism is sup-
portive and may be a result of more exact diag-
noses. It is widely accepted that PE should be
suspected in every patient with unexplained
dyspnea, tachypnea or chest pain, its adequate
diagnosis often relying on imaging techniques. 

Deep venous thrombosis (DVT) itself is a
potentially life threatening disorder, particular-
ly due to the associated risks of pulmonary
embolism, renal failure and phlegmasia cerulea
dolens. Chronic venous hypertension resulting
in the “postphlebitic syndrome” as a conse-
quence of DVT has been estimated to affect
500,000 individuals in the United States alone.
Thus, timely diagnosis and treatment are
essential measures to provide adequate care
for the patient. This postulation is substantia-
ted by the fact that the organization of a
venous thrombus proceeds much faster than
that of an arterial thrombus, thereby aggravat-
ing successful treatment strategies. 

In addition, early clot clearance lowers the risk
for pulmonary embolism and post-thrombotic
sequelae. Subsequent pulmonary embolism is
a frequently observed cause of patient morbid-
ity and mortality. Particularly patients with iliac
and inferior caval vein thrombosis are at seri-
ous risk for pulmonary embolism and long-
term clinical consequences of post-thrombotic
syndrome. Approximately 50 % of patients with
central deep vein thrombosis have pulmonary
perfusion defects characteristic of pulmonary
embolism (Fig. 1).

Clinically, requirements of an acceptable PE
assessment are that it is feasible in most
patients and leads to the proper diagnosis and
consecutively the appropriate therapy. To this
regard, angiography has long been recognized
to be the most exact modality with a sensitivity
and specificity of 95% and 100%, respectively.
Thus it is deemed to be the reference standard
that all other techniques have to be measured
against. Advantages include the option of
inducing a local fibrinolysis-therapy via the
angiographic catheter already in place. 

However, angiography is not possible in up to
20% of patients and due to its associated inva-
siveness, morbidity and sporadic mortality it is

nowadays being employed less frequently and
replaced by multi-detector CT and recently
MRA, both of which are faster, less invasive, less
operator-dependent and associated with a
smaller number of complications. Besides, the
experience in properly executing, evaluating
and interpreting a pulmonary angiogram is
gradually decreasing in the younger genera-
tion of radiologists.

Looking at CT, another advantage is its wide-
spread availability. However, adequate visuali-
zation of the pulmonary vascular tree cannot
be achieved with a standard CT scan of the
thorax. It requires dedicated imaging proce-
dures and protocols which may be combined
with a CT phlebography of the IVC, iliac veins
and the lower extremity to depict potential
peripheral thrombi. Using CTA as the initial
imaging modality has proven to be cost effec-
tive. Also, CTA can disclose alternative or addi-
tional diagnoses. A patient suspected of having
PE may happen to have pneumonia, a pneu-
mothorax, an aortic dissection or a tumour,
which can be diagnosed by CTA. 

MRA does offer advantages over spiral CT,
because it does not involve ionizing radiation
and it makes use of smaller amounts of
gadolinium chelates, which have an even bet-
ter safety profile than iodinated contrast
agents. 

Over the last few years many of the limitations
of earlier MR techniques were dealt with. High
signal-to-noise ratios and high contrast
between flowing blood and pulmonary filling
defects can now be depicted with the develop-
ment of contrast-enhanced MRA in a single
breath-hold during ”first-pass” imaging with
gadolinium-containing contrast media. The key
aspects that restrict magnetic resonance
angiography application are non-diagnostic
quality of images and alterations that avert a
patient from entering a magnetic field, which
together are in the order of 15%. These difficul-
ties are a weakness of MRA, particularly when
compared with spiral CT. Furthermore, the
necessity to eliminate the need for breath-
holding for the detection of pulmonary emboli
in dyspneic patients is beyond question for any
imaging modality.

Improved gradient performance, ultra-fast
reconstruction capabilities and software tools
for ”on-the-fly” interactive MR scanning now
offer the potential for real-time MR imaging
with satisfactory contrast and spatial resolution
for pulmonary MRA (Fig. 2), which albeit will
have to prove its ability to challenge the cur-
rent examination of choice, multi-slice CT 
(Fig. 3,4).

In conclusion, any patient with clinically sus-
pected PE must be risk stratified, in an ideal
setting with a criteria-validated clinical decision
pathway. Following the assessment of pre-test
probability, D-dimer assays quite reliably
exclude PE in low risk groups. In 2007 CTA can,
in the majority of cases, be considered the ini-
tial imaging modality.

Identification of venous thromboembolism: 
Current concepts

Patrick Haage 
Professor and Chairman of the Department of
Diagnostic and Interventional Radiology 
HELIOS University Hospital
Wuppertal, Germany
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Fig. 1: Single-slice MR perfusion image obtained
in the coronal plane 10 seconds after injection of
Gd-DTPA demonstrates a large perfusion deficit in
the middle lobe 

Fig. 4: Image in volume-rendering technique gives
an impression of the extent of the pathology

Fig. 3: Corresponding CT image in the same
patient as Fig. 2 accurately depicts multiple pul-
monary emboli 

Fig. 2: Non-breath-hold radial gradient-echo
image in axial slice orientation reveals bilateral
filling defects 
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Endovascular aneurysm repair: Current and future status

More than a decade ago the pioneering work
of Parodi and Volodos culminated in the first
EVARs (1, 2). Improving technology and experi-
ence addressed many problems associated
with the early devices. Latest generation
devices in randomised controlled trials have
outperformed open repair at mid-term follow-
up.

Morphological constraints
Early experiences with EVAR demonstrated that
outcome was dependent upon the morpholo-
gy of the aneurysms being treated (1).
Investigation of aneurysm morphology
revealed that around 60% of patients were suit-
able for EVAR (2,3). The applicability of EVAR
has increased over time. However, limitations
of standard EVAR remain and have been a dri-
ving force for fenestrated and branch stent-
graft technology.

Graft configuration
Aorto-aortic and uniiliac configurations have
largely been consigned to history, except for a
few exceptional circumstances. Uniiliac stent
grafts may be useful in ruptured AAA due to
the possibility of rapid haemorrhage control.
The bifurcated approach is generally more
favourable because of its ‘physiological’ confi-
guration. 

Fenestrated EVAR
Fenestrated stent-graft technology was deve-
loped in order to increase the morphological
applicability of EVAR and offer an alternative to
open repair. The use of a modular system
assists alignment and diameter reducing
restraining assists catheterisation of fenestra-
tions. Short-term results are encouraging. In a
systematic review peri-operative target vessel
patency rate was 97% (95% CI 92% - 100%) and
90% (85% - 95%) during follow-up (2). No con-
versions to open surgery were required. Peri-
operative mortality was 1.1% (0.4 – 2.7) and the
endoleak rate after 30 days was 9.4% (2.6 –
16.3). Long-term data is currently limited.

Iliac branch grafts
The consequences of IIA occlusion are variable.
In contrast to bilateral occlusion, unilateral IIA
occlusion is rarely associated with severe
ischemic complications (1). Iliac branch stent-
grafts have been developed to prevent the
complications associated with IIA occlusion
and increase the number of patients treatable
by the endovascular method. Initial results are
encouraging with high rates of technical suc-
cess.

Assessment of Aneurysm Morphology
Pre-operative assessment of aneurysm mor-
phology is vital to the successful outcome of
EVAR. Spiral CT with intravascular contrast (spi-
ral CTA) remains the most popular method of
assessment and provides all the necessary
information for successful EVAR (1). 3-D spiral
CT reconstructions (e.g. TeraRecon) are
immensely helpful and have largely obviated
the need for angiography (4). MRA is a valid
alternative method of assessment, but adds lit-
tle to CT. IVUS is regarded by most as an unnec-
essary luxury (4). 

Anaesthesia and percutaneous stent-graft
delivery
The feasibility of EVAR under local anaesthesia
(L.A.) has been demonstrated in a number of
centres (1). Percutaneous delivery of stent-
grafts has allowed some centres to perform
EVAR on a day-case basis (5). Others have
found that less than 30% of patients who have
their EVAR performed under L.A. are even suit-
able for discharge the following day (5).
However, the benefits of either approach
remain unproven by large randomised studies.

Endoleak
Type I and III endoleaks are associated with
rupture and consequently treatment is manda-
tory no matter when discovered. Type II
endoleak is rarely associated with aneurysm
rupture and intervention is usually reserved for
those patients with expanding aneurysms. 

Experimental work using a bench-model sug-
gests that all endoleaks irrespective of diame-
ter and length are able to transmit systemic
pressure (5). Thrombosed endoleaks behave
differently (6). Short and wide thrombosed
endoleaks are capable of transmitting greater
pressures than long narrow ones. Consequently
thrombosed type I endoleaks do not appear to
be safe, whereas long, narrow thrombosed
type II endoleaks are usually benign.

In an experimental model, Parodi found that
the presence of an outflow channel in an
aneurysm sac with endoleak might bring about
pressure reduction (5). The results suggested
that increasing the outflow reduced both mean
and systolic intra-sac pressures.

Endoleak Treatment
The latest technology has rendered most
patients suitable for endovascular treatment of
endoleak. It is associated with low morbidity
and mortality. Few patients require conversion
to open repair. 

Migration
Many first generation stent-grafts suffered from
high rates of migration due to inadequate fixa-
tion. Stent-grafts with robust barbs placed in
the supra-renal aorta, engaging the full thick-
ness of the aortic wall appear to be associated
with less migration than their first generation
counterparts with or without vestigial hooks
and barbs (5). The evidence for the efficacy of
columnar strength is not yet known because
some of the stent-grafts with this feature have
additional forms of fixation including either
hooks and barbs or supra-renal stents. 
New techniques are being developed in order
to prevent and treat migration. These include
endovascular and laparoscopic fixation (1).

The results of EVAR
In a recent systematic review of EVAR, the 30-
day mortality rate was 1.6% in randomized
controlled trials and 2% in nonrandomized tri-
als and case series (6). The results of the EVAR 1
trial suggested that patients considered ‘nor-
mal’ risk for aortic surgery had a 3% better
aneurysm-related survival compared with
patients undergoing open repair. The long-
term outcome following EVAR is improving. In
the EVAR 1 trial the early reduction in
aneurysm related mortality benefit persists to
at least 4 years (although all cause mortality
was not different). 

Emergency EVAR 
Critically ill patients with ruptured AAA are just
the cohort of patients who may benefit the
most from the reduced physiological insult
associated with EVAR. A number of reports
have demonstrated improved outcome in both
selected patients and all-comers with ruptured
AAA (6). 

Future Prospects
The large multi-centre randomised trials
demonstrated that EVAR is a viable alternative
to open repair for the majority of patients pre-
senting with AAA. It is associated with lower
perioperative morbidity and mortality and out-
comes which are at least as good at mid-term
follow-up. 

EVAR continues to be developed to become
more applicable and durable. The prospects of
new graft technology as well as fenestrated
and branched grafts in addition to endovascu-
lar stapling all hold promise to fulfil these
requirements (6,7).
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Cancers are getting smaller. Nowhere is this
more evident than in the field of renal cancer
where the vast majority of tumours are now
detected incidentally at imaging for other
symptomatology. In fact this disease in particu-
lar illustrates the steady shift towards the
detection and treatment of asymptomatic
malignancy so as to reduce the cost to health
care systems and minimise treatment morbidi-
ty to patients later in the course of the disease. 

The 5-year survival rate for renal carcinoma has
increased from 34% in 1954 to 62% in 1996
with a 126% increase in the incidence of dis-
ease since 1950 (1). Whilst a proportion of
these tumours will be indolent cancers in elder-
ly patients there has also been a 36.5% rise in
the annual mortality attributable to kidney
cancer and it therefore remains important to
treat this disease, dependent on the clinical cir-
cumstances.

Two medical advances have contributed signifi-
cantly to this improved 5-year survival rate. The
advent of safe surgical nephrectomy in the
1960’s (Robson) and more latterly diagnostic
radiology through the incidental detection of
early stage disease. In fact imaging has con-
tributed to both the increased incidence and
improved survival from renal cancer and there
has been an undoubted stage migration of kid-
ney cancer towards T1 (0-7cm), and further,
towards T1a disease (0-4cm). Another clear
trend has been the urological realisation in
recent years that equal oncological outcomes
can be achieved through partial and even
laparoscopic nephrectomy, so reducing the
morbidity of the procedure to the patient;
importantly through the preservation of ipsila-
teral functioning renal parenchyma. These sur-
gical trends and changing tumour presenta-
tions now place kidney cancer firmly within the
remit of interventional oncology.

Considerable accrued experience and increa-
singly 5-year survival data now demonstrate
that T1a renal cancer (0-4cm) can be straight-
forwardly managed by means of careful image-
guided ablation to the benefit of both the
patient and health care systems (Fig 1). Large
series (2, 3) of 100 or more tumours have con-
firmed that T1a disease can be ablated at a sin-
gle session in the vast majority of cases.
Complications have been largely self-limiting
or readily treated and have included renal
haemorrhage and pelvicalcyeal leaks or stric-
tures. In our own experience (in press with
CVIR) of over 120 renal tumour ablations (to
end of 2006) treatment was again largely
straightforward for sub-4cm disease with a
complication rate of 4.2% which included, at
worst, a pneumothorax and a duodenal perfo-
ration, repaired at open surgery. 

In the arena of tumour ablation the manufac-
turers have worked hard to produce more
effective ablation tools and IRs have modified
the technique so as to improve treatment out-
comes. Target tumour modulation through
"hydrodissection" (Fig. 2) and pre-embolisation
(Fig. 3) have helped to further increase the
scope of image-guided ablation for small – to –
intermediate volume renal cancers. However it
is in the area of accurate image guidance and
peri-procedural monitoring that most chal-
lenges remain. Cryotherapy involves cell death
through repeated freeze-thaw cycles, but per-
haps more importantly the evolving, destruc-
tive ice-ball is readily apparent at CT and MR
monitoring (Fig. 4). Renal cancer cells appear to
be particularly turgid and susceptible to ‘cryo-
injury’. Besides RFA there is considerable inte-
rest in percutaneous, image-guided cryoabla-
tion as a means of renal tumour ablation
although there remain significant issues
around cost and multiple probe placements.

IR has already made significant contributions to
the surgical management of renal cancer
through palliative (Fig. 5) and pre-operative
embolisation of larger and caval-invasive
tumours. My colleagues – Nigel Hacking and
Brian Stedman – pre-embolise vertebral metas-
tases prior to surgical fixation, thereby consid-
erably reducing intra-operative blood loss.
Increasingly these lesions are managed by per-
cutaneous ablation and vertebroplasty for pal-
liative purposes. 

It has become apparent in recent years that
even metastatic renal cancer is, for many
patients, part of a more prolonged and not
necessarily life-limiting renal cancer diagnosis.
More recently the outlook has been further
modified by the advent of tyrosine kinase
inhibitors, such as sunitinib and sorafenib.
Sorafenib has been shown in a phase 3 ran-
domised study to double median progression –
free survival and other agents show consider-
able promise in influencing tumour anigogene-
sis and proliferation patterns.

For some time it has been suggested that
small, indolent renal cancers in older patients
do not warrant treatment. Whilst the natural
history of these tumours can be prolonged, it is
clear that some 15 – 20% are more aggressive
and at present we have no simple technique
for identifying this subset of disease.
Biomolecular prognostic markers are under
development, but until these are available the
use of interval imaging remains a very coarse
tool for tumour triage. This temporizing
approach is premised on the morbidity of more
traditional resective techniques and important-
ly the cure must not be worse than the disease.
The advent of minimally invasive IR techniques
such as careful image-guided ablation favours
the treatment of small volume disease at pre-
sentation and should contribute further to the
reduced mortality from renal cancer in years to
come. 

Renal cancer: Can IR provide solutions?

David J. Breen
Clinical Director of Radiology and 
Honorary Senior Lecturer 
Southampton University Hospitals
United Kingdom
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Fig. 1: Anterior hilar lip renal cancers are almost
always amenable to ablation through a combi-
nation of careful patient positioning and
retroperitoneal hydrodissection where necessary

Fig. 5: RF ablation of a painful renal cancer
metastasis in the left iliac crest

Fig. 4: Paired cryoprobes in a right interpolar renal
tumour causes following dextrose and air dissec-
tion of the retroperitoneum to displace the
colon.The low attenuation iceball around the
probes can be easily monitored during the treat-
ment process

Fig. 3 a,b: 59 year old female with 17 year history
of metastatic renal carcinoma. Previous left
nephrectomy and pulmonary metastatectomies.
(a) Now presents with large and hypervascular bi-
lobed contralateral adrenal metastasis(arrow) (b)
Following combined ‘embosphere’ embolisation
and CT/US-guided ablation

Fig. 2a: A 4cm right interpolar renal tumour is
closely apposed to the aerated colon. 
Fig. 2b: Following retroperitoneal ‘hydrodissec-
tion’ with 5% Dextrose the tumour can be safely
treated by RF ablation
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TIPS in Budd Chiari Syndrome: 
Technical challenges and opportunities

Budd-Chiari syndrome (BCS) is the clinical triad
of hepatomegaly, ascites and hepatomegaly
caused by hepatic vein thromboses, stenoses,
and/or obstruction of the inferior vena cava (1,
2). The liver injury, hepatocyte necrosis and
subsequent fibrosis, results from unremitting
hepatic congestion. In its acute or fulminant
form rapid deterioration triggers accelerated
liver transplantation. Its more common chronic
form may be mistaken for idiopathic cirrhosis
and is often under-treated, in this author’s
experience, with diuretics and anticoagulation
alone. This symptomatic treatment can reduce
ascites and remote thrombotic complications,
but does nothing to allay the unabated high
portal pressure which leads to the otherwise
preventable hepatic fibrosis. 

Decades of surgical literature have demonstrat-
ed the value of operative portal decompression
for BCS, as well as its difficulties (3, 4). Surgical
mesocaval shunts have proven valuable,
though their function is often limited by the
high outflow pressures of the infrahepatic infe-
rior vena cava due to hepatic swelling and
compression of the intrahepatic IVC. Mesoatrial
shunts have been used to circumvent this
anatomic issue, though their patencies are low,
even leading some surgeons to advocate
simultaneous creation of mesocaval and
mesoatrial shunts. the mesoatrial shunt is
viewed as a transient solution to decompress
the liver, reverse the IVC compression and
allow longer term decompression by the meso-
caval shunt. 

The elegance of using a transjugular intrahe-
patic portosystemic shunt in this setting is that

it mimics the effect of the mesoatrial shunt
without a sternotomy, cardiac surgery, abdomi-
nal incisions, etc. (5-10). A properly constructed
TIPS achieves the same effect by providing
egress of blood cephalad of the IVC compres-
sion (Fig. 1). Within a short time, the caval com-
pression resolves and liver congestion disap-
pears (Fig. 2). Sequential annual transcaval liver
biopsies that I have performed in BCS TIPS
patients over 11 years have demonstrated the
ability to prevent or drastically slow develop-
ment of fibrosis, removing nearly all treated
patients from active liver transplant lists (Fig. 3).
In decompressed patients with pre-existing
fibrosis, an exuberant hepatic regenerative
response often develops. These healthy regen-
erative nodules can be occasionally mistaken
for tumours (11).

On the other hand, the technical complexities
of creating percutaneous shunts in these
patients (and maintaining them) far exceed
those of conventional cirrhotic TIPS patients
treated for ascites or variceal haemorrhage. The
unique anatomic issues of TIPS creation and
later patency issues, presumably related to the
underlying hypercoagulable syndrome, war-
rant special focus, and, arguably, limit TIPS cre-
ation in these unusual patients to centres that
maintain special interest and expertise in this
condition. 

Some of this author’s observations related
to shunt creation:
Creation of a transcaval portosystemic shunt is
a routine necessity. This demands an awareness
of caval needle exit sites (with respect to the
suprahepatic IVC, right atrium or intraperi-
toneal infrahepatic IVC. Inadvertent exit from
these other locations can result in rapid, poten-
tially lethal haemorrhage. Even in carefully cho-
sen caval exit sites within the retrohepatic IVC,
an area typically bound by Glisson capsule, a
rare, high intraperitoneal reflection can be
present, resulting in an intraperitoneal rupture
and potential haemorrhage after balloon tract
dilatation. I use external sonography and caval
road-mapping to choose the IVC exit site. A

coaxial 60 cm 20 or 21 g needle is passed
through the modified Colapinto needle and
used to exit the IVC (and seek the portal vein).
This coaxial fine needle approach has proven
essential in the author’s 15 years experience of
BCS TIPS. 

The liver is swollen in cephalo-caudal and
antero-posterior dimensions—these changes
are diametrically opposite of the contraction
and shrinkage of cirrhotic livers. This means
that ‘needle throws’ required to reach a portal
vein branch are often far longer than those in
cirrhotic livers, as are the final shunt tracts. The
portal puncture is further complicated by the
more dorsal starting point, i.e. at the IVC. 
I expect and prepare for entering 2-3mm dorsal
and peripheral portal vein branches and using
them as suitable portal entry sites. A nitinol
superelastic 0.018 inch guidewire is passed
through the coaxial fine needle and negotiated
into the main portal vein. Often a parallel safe-
ty wire system is used.

In chronic BCS, a dense network of hepatic vein
collaterals results in near continuous blood
aspiration during portal localization and needle
withdrawals. Yet minimizing needle passes (and
needle caliber) is essential because the swollen,
congested liver is typically soft, greatly increas-
ing the risk of parenchymal injury, i.e. arterial
injuries and pseudoaneurysms. I use external
ultrasound guidance as needed, occasionally
IVUS, and routine contrast injection in PTC
fashion to identify portal vein branches
(through the transjugular skinny needle).
Carbon dioxide is far less helpful as it typically
refluxes into the hepatic vein collaterals rather
than the portal vein.

The hypercoagulability of the patient and very
high opening portal pressures (e.g. 50 mm Hg)
can lead to portal flow stagnation and intrapro-
cedural thrombosis. To minimize this risk, intra-
venous anticoagulation, and, once the portal
vein is entered, rapid establishment of the
decompressive shunt is necessary. The use of
ePTFE TIPS stent grafts is absolutely essential

Ziv Haskal
Professor of Radiology and Surgery
Director of the Vascular and Interventional
Radiology Division, Presbyterian Hospital
New York, USA

because of the high risks of early and late
shunt thrombosis with bare stents, despite
strong anticoagulation and antiplatelet agents.
TIPS stent-grafts have dramatically reduced
shunt failure. One important caveat is the criti-
cal positioning of the cephalic aspect of the
stents. Protrusion of the stent-graft into the
acutely narrowed IVC can result in IVC throm-
bosis, so the author often uses an overlapping
uncovered stent for the final 2-4 mm of the
TIPS (Fig. 2c). Finally, pre-existing known portal
vein thrombosis, occasionally the first clue to
the diagnosis, further complicates portal access
and adds the need for portal system thrombol-
ysis and thrombectomy.

TIPS follow up issues:
· The measure of successful BCS treatment is,

in my opinion, short-sightedly focused upon
ascites control and liver function tests. As
this uncommon disease often presents in
young patients, the lifelong consequences of
maximal prevention or mitigation cirrhosis
cannot be understated. Accordingly, I man-
date biopsy proof of absence of subclinical
hepatocyte congestion on annual or biennial
basis. As congestion can be patchy, transcav-
al liver biopsies must be geographically scat-
tered. 

· While ePTFE stent grafts have revolutionized
TIPS (and BCS TIPS), unusually late follow up
issues can arise. I have now observed multi-
ple instances of late stage of critical inflow
portal vein stenoses developing after years
of quiescent shunt patency (Fig. 4). This
unusual phenomenon, essentially unob-
served in the author’s experience of perhaps
>800 non-BCS TIPS emphasizes the need for
lifelong vigilant shunt follow up and occa-
sional screening venography (rather than a
full dependence upon sonography).

Despite these cautionary notes, challenges and
intricacies, I find BCS patients among the most
satisfying aspect of my clinical practice. The
rapid clinical improvement is remarkable, as is
the ability to actually prevent the development
of cirrhosis using TIPS.  I see at least one new
BCS TIPS patient every month. They are often
misinformed that TIPS will accelerate their need
for transplantation. In 15 years BCS experience,
I’ve collected extensive histologic proof of
reversal of hepatic congestion and clear long
itudinal prevention or delay of hepatic fibrosis.
I am aware of only 2 patients who have
required liver transplantation or succumbed to
progressive liver disease (6).
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Fig. 1: Simultaneous inferior vena cava (IVC) and TIPS venography in 3 Budd-Chiari patients demonstrates TIPS outflow cephalad of the markedly compressed inferior vena
cava. In this way, a TIPS functions like a meso-atrial surgical shunt

Fig. 2a: Compression of the IVC by the congested liver. The IVC gradient was 25 mm Hg

Fig. 2c: At 2 month follow-up, the hepatic congestion and IVC compression have resolved. The bare stent is seen within the IVC (arrow), the Viatorr, within the
parenchymal tract (arrow)

Fig. 2b: Final image after creation of the transcaval TIPS. The shunt was constructed using a Viatorr and coaxial Wallstent. The Viatorr stent graft was placed up
to the caval anastomosis. The bare stent was extended into the IVC, rather than the Viatorr, in order to reduce caval thrombosis risk in the acutely narrowed IVC.

Fig. 2d: Transcaval follow up biopsy technique. The biopsy probe is directed through the mesh of the Wallstent

Fig. 3a: Transjugular liver biopsy in 24 year old patient with acute BCS demonstrates congested centrilobular sinusoids (dense pink areas)

Fig. 3b: Repeat transjugular liver biopsy 2 months after TIPS demonstrates resolution of the hepatic congestion

Fig. 4: TIPS venography years after TIPS creation for acute BCS demonstrates a portal vein stenosis extending into the mouth of the TIPS

Special Edition / CIRSE 2007 - Athens

Embolotherapy: general concepts
Special Session SS 1402 
Monday, September 10, 08:30 - 09:30
Room B (Mitropoulos Hall)

Don't miss it !

Fig. 1 Fig. 2cFig. 2bFig. 2a

Fig. 2d Fig. 4Fig. 3bFig. 3a

�

�



C  RSECardiovascular and Interventional Radiological Society of Europe

11Interventional OncologyIR
newscongress

Interventional Oncology is gaining increasing
acceptance as a viable alternate or comple-
mentary treatment for a variety of cancers.
During the past few years the use of image-
guided interventions in cancer treatment has
experienced unparalleled growth. Modern
approaches take advantage of the vastly supe-
rior armamentarium of imaging strategies now
available. 
Advances in material science and methods for
delivery of ablating agents combined with
improved localization now make it possible to
be much more aggressive and effective in
attempting to achieve local ablation of malig-
nant tumours. Among different techniques,
radiofrequency (RF) ablation has become a
desired image-guided ablative method due to
its ability to produce large regions of coagula-
tive necrosis in a controlled fashion. Several
recent studies have shown that this technique
could offer a valuable treatment option for
unresectable lung malignancies. 
Lung cancer is among the most common
malignancies in the world and is the leading
cause of cancer death. For patients with limited
primary tumours (stage I and II non small cell
lung cancer, NSCLC), surgical resection is usual-
ly regarded as the treatment of choice.
However many of these patients are not suit-
able for surgical treatment, often because of
their age, poor cardiovascular or respiratory
function or other serious coexisting health con-
ditions. It is therefore logical to extend the use

of percutaneous ablation to patients with limit-
ed lung tumours not eligible for surgical resection.
A careful pre treatment assessment is essential,
including chest CT to determine the exact size
and position of target tumours. During the pro-
cedure, an RF needle electrode is positioned in
the tumour, using the same guidelines as for
CT-guided lung biopsy. It is particularly impor-
tant to ensure the correct placement of the
active part of the electrode needle within the
tumour, using image reconstructions in multi-
ple planes. In most cases and according to local
environment, lung RF can be administered
under intravenous sedation, under standard
cardiac, pressure, and oxygen monitoring with
continuous oxygen administration.
Initial studies have indicated that RF ablation is
well tolerated by most patients and that it can
achieve complete necrosis of the targeted
lesion. In NSCLC, complete ablation was
obtained in 60-80% of stage I treated tumours
and 1 year survival outcomes were of 78-83%
(1-5). We recently completed a large prospec-
tive, multi-centre trial in patients with primary
lung cancer or lung metastases who were not
candidates for surgery. Thirty-three patients
out of 105 patients had NSCLC. In NSCLC
patients, overall and cancer-specific survival
rates at 1 and 2 years were 70.5 – 48.1% and
92.3 – 72.7%, respectively. 
In the series of Simon et al the overall survival
rate for stage I NSCLC at 5 years was 27% (5).
Thermal ablation followed by radiotherapy for
inoperable stage I/II NSCLC may result in an
improved survival compared with either
modality alone. Initial results of combined RF
ablation and radiotherapy are promising. Local
tumour control was achieved in 83-87% of
cases and 5 years survival rate reached 46% in

stage IA patients (6, 7). These results are
encouraging and suggest that RF ablation,
alone or in combination with radiotherapy, can
improve survival in patients with unresectable
NSCLC. 
Together with new RF devices, alternative
sources of energy are also under investigation
to overcome conventional RF ablation limits.
With several theoretic and practical advan-
tages, microwave (MW) ablation is a promising
new option in the treatment of surgically unre-
sectable tumours. The potential benefits of MW
technology include higher intra-tumoral tem-
peratures, larger tumour ablation volumes and
faster ablation times. Further studies are need-
ed to understand how this new technology can
be applied to specific tissues in order to obtain
reproducible and predictable tumour ablation.

Laura Crocetti
University of Pisa, Italy

Interventional oncology in the 
management of lung carcinoma

Fig. 1a,b: The multidetector spiral CT shows a
small NSCLC in the right upper lobe, in para-ver-
tebral location (a). The three-dimensional recon-
struction of the multidetector spiral CT data set
shows the placement of the semi-flexible RF nee-
dle into the tumour (b) with the patient in prone
decubitus.
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Radiofrequency Ablation - Tips and Tricks
Hands-on Workshops
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RFA-HWS Advanced 1: 
Monday, September 10, 16:15 – 17:45
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Tuesday, September 11, 16:15 – 17:45
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Patient History

· Male 66 year old
· Bladder carcinoma pT3 pN1 M0, treated with cystoprostatectomy and radiotherapy-

chemotherapy
· Lung and bone metastases
· Past history of septic shock

Routine Follow-up November 2006

Case 1

Routine Follow-up January 2007

What is your diagnosis?

Patient History

· 40 year old alcoholic with active TB
· On admission rx in hospital
· Massive hemoptysis
· Cardiac arrest
· Resuscitated/ventilated/transferred
· Bronchoscopy-blood from left main bronchus

Case 2

What is your diagnosis?

12 Film Interpretation Panel Sunday, September 9, 2007

Film Interpretation Panel Join us to witness the fight of Gods versus Heroes tomorrow at 3pm. 
For those of you who like to get a head start we have put together this
year's cases. 
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Patient History

· 72 year old female patient
· 2004 OP for a colon GIST tumor
· Control CT scan

Case 3

What is your diagnosis?

CT - guided Biopsy

CT scan minutes after biopsy

Patient History

· 78 year old patient
· Severe claudication on both sides
· Very high risk profile for surgery

Case 4

What is your diagnosis?

Post endovascular treatment

· Patient was discharged after 4 hours
· Comes back the next morning with rest-pain on the right leg

Gods vs. Heroes
Monday, September 10, 15:00, Room A (Trianti Hall)
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Venous insufficiency sclerotherapy, RF, 
laser and ambulatory phlebectomy

The complete treatment of patients with lower
extremity venous insufficiency requires famil-
iarity and expertise with several different tech-
niques. Endovenous thermal ablation with
either laser or radiofrequency is used primarily
for refluxing saphenous veins (greater and less-
er), large deep accessory saphenous veins, or
even some deep perforating veins. However,
these technologies cannot be used on the
refluxing below-knee greater saphenous vein,
superficial varicosities, spider veins and many
perforating veins. 

Residual varicosities after successful endove-
nous ablation of the saphenous veins can be
symptomatic with pain or cosmetically disturb-
ing to the patient. Similarly, persistent spider
veins or telangiectasias may decrease overall
patient satisfaction despite elimination of
saphenous reflux. In some cases, the patient’s
symptoms may be due to superficial varicosi-
ties or incompetent perforating veins in the
presence of non-refluxing saphenous veins,
thus rendering thermal ablation useless. In
order to adequately treat these patients, scle-
rotherapy and mini-stab phlebectomy are
essential techniques (1-3).

Sclerotherapy is most often performed with a
mild injectable chemical sclerosant such as
hypertonic saline, polidocanol, or sodium
tetradecyl sulphate (sotradecol)(4). Availability
of agents varies from country to country. For
example, polidocanol, a widely used sclerosant
worldwide, is not approved in the United
States. The concentration and physical state of
the sclerosant are important considerations
when selecting a treatment. Small spider veins
are usually treated with hypertonic saline or a
dilute detergent agent in liquid form such as
0.3% sotradecol.  

Varicose veins from 1-3 mm in diameter can be
treated with hypertonic saline or more concen-
trated detergents (such as 1% sotradecol or
polidocanol) in liquid form. A very effective
alternative technique for veins of this size and
larger is injection of a foam created from a ratio
of 1:4 or 1:5 of a detergent sclerosant (usually
1% concentration) and room air (5). The micro-
bubbles increase the surface area of the scle-
rosant for improved contact with the vein wall
and provide more prolonged wall contact as
well. Foam injections can be easily monitored
by ultrasound and are therefore well suited for
focused treatment of deep perforating veins
(Fig. 1).

Careful monitoring of the total volume of
injected foam is essential, as some micro-bub-
bles will eventually reach the heart and can
pass through right-to-left shunts such as a
patent foramen ovale. Acute neurologic
changes have been reported with large volume
injections of foam (6). As a rule, no more than a
total of 12 cc of foam should be injected in any
one session.

Compression over the site of injection is impor-
tant after any sclerotherapy, especially of larger
veins, to minimize the volume of thrombus
within the vein. Patients should wear 30-40 mm
Hg compression stockings for 48 hours after
the injection. Thrombosis, or “trapped blood”
within an injected vein can lead to prolonged
inflammatory changes and skin discoloration.
In general, a mild erythematous reaction is
common and can last for several weeks. 

Hyperpigmentation at the injection site is
reported in up to 10% of patients, and matting
(exuberant formation of new spider veins at
the perimeter of the injected site) occurs in
<5%. Skin ulceration due to extravasation of
sclerosant is seen in up to 1% of patients, but
usually resolves with conservative manage-
ment (4).  Anaphylactic reactions to sotradecol
have been reported, but are exceedingly rare
with polidocanol (7).

Stab phlebectomy is a modification of conven-
tional surgical techniques for removal seg-
ments of superficial varicosities ranging in
diameter from 2-3 mm to over a centimetre (1,
2, 8-10). The so-called “mini”-stab phlebectomy
procedure is performed on an ambulatory out-
patient basis using local aesthetic. In our prac-
tice, we rarely have intravenous access for med-
ications and do not routinely check pre-proce-
dure laboratory studies. 

The procedure begins with the patient stand-
ing for 20-30 minutes in order to maximally
dilate the varicosities.  Then, using an indelible
ink marker, the veins to be removed are traced
on the skin. Perforators that may require liga-
tion are noted, as are any segments of vein that
are suspected to be in-line portions of the
greater or lesser saphenous vein (which are
extremely difficult to remove due to surround-
ing fascial tissues. In general, veins below the
ankle are not treated in this manner due to the
high risk of cutaneous nerve damage.

The leg is then prepped in a circumferential
manner, including the foot if veins near the
ankle will be removed. Generous tumescent
anaesthesia is then administered to the tissues
around the marked veins. This is accomplished
using greatly diluted local aesthetic (470 ml NS
+ 30 ml 2% lidocaine with epinephrine + 16 ml
8.4% sodium bicarbonate solution) placed in
pressurized IV infusion bag and injected subcu-
taneously adjacent to the veins through a 21 G
needle. An 18 G needle is used to make a hori-
zontal incision 2-4 mm in length immediately
adjacent to the tracing on the skin. A hooked
device is then inserted through the incision
and used to engage the adventitia of the vari-
cose vein. 

Although there are many different commercial-
ly available phlebectomy hooks, we use steril-
ized aluminium or steel crochet hooks pur-
chased for a few dollars each at a sewing store.
The most commonly used sizes are 1.5, 1.65,
1.7, and 1.8 mm hooks. As soon as the vein wall

John A. Kaufman
Dotter Clinic
Oregon, USA

is delivered through the incision, a mosquito
snap is placed on the vein wall. Gentle traction
and placement of a succession of snaps on the
vein is used to pull as much vein as possible
out of the skin. Once a loop of vein is identified,
the vein is bisected with a scissors and each
end is worked individually (Fig. 2). Eventually
the vein will break, although large and deep
veins may require a ligature (4’0 Vicryl) and
then sharp division with a scissors. Bleeding
from broken ends of veins can be easily con-
trolled with direct pressure. Incisions can be
spaced from 2-10 cm apart, depending on the
length of vein removed from each incision.
Incisions are closed with steri-strips or 6’0
nylon sutures that are removed within 48
hours.

Patient satisfaction is high with these proce-
dures, especially because they are performed
on an ambulatory outpatient basis. Although
image guidance is rarely necessary for scle-
rotherapy or phlebectomy, these are essential
for the complete care of patients with chronic
venous insufficiency.
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Fig. 1: US guided foam sclerotherapy of a refluxing accessory saphenous vein. Fig. 2: Mini-stab phlebectomy of a large distal
thigh varix

Fig. 1c: US image late in injection showing
acoustic shadowing by foam in the vein (arrow)

Fig 1b: US image early in the injection. There is
slightly increased echogenicity in the vein (arrow)

Fig. 1a: US image pre injection. Arrow indicates
vein to be treated
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Venous insufficiency
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Heroes – only half human, but all men 
(But why didn’t I see any of those in the bar last night?)

Perseus – 

The kind of guy you would like to bring
home to your parents

Perseus was the kind of hero who was handy to
have around. He would get rid of nasty crea-
tures (like an exterminator, but of course on a
much greater, cooler scale and without the
embarrassing uniform) and rescue helpless
maidens (I guess emancipation was not quite a
buzzword yet). He probably left the toilet seat
up like any other guy, but nobody is perfect
and he was as good as men get…  

Medusa – 

And you thought you were having 
a bad hair day !

Hercules – 
Or the effects of early steroids

Heracles, better known as Hercules (his Roman
name), was one of the most popular Greek
heroes. He possessed the very rare combina-
tion of strength, good looks and a fully func-
tioning set of brains, which of course made him
a top hero. His dad was – guess who – Zeus (I
wonder if alimony was an issue in those days).
Although Zeus had many illegitimate sons, his
wife Hera bore a special grudge against
Heracles. When Heracles was just a baby, Hera
sent two snakes to kill him, but being quite a
feisty little man, baby Heracles strangled the
two snakes. This incidence should have shown
Hera that Heracles was not a guy to mess
around with, but for the rest of his life she
would keep going at it (talk about a pain in the
b*** of a step mother).

When Heracles was 18 he killed the Thespian
lion whose skin he wore as a cloak ever after
(animal right groups were not around yet
either). He later freed Thebes from the Minyans.
As a little thank you the citizens of Thebes gave
him a princess for a wife. Heracles had three
children with her, but Hera made him go crazy
and kill his wife and children. I guess at this
point he really should have dropped the “You
can’t hit a woman” rule and gotten rid of Hera,
but being all gentlemanly he went to the
Oracle at Delphi and asked what he could do
for penitence. The oracle told him to go to
Eurystheus, king of Mycenae, and do whatever
he had in store for a young helpful man, and
boy did he ever have a chore or two to do
around the house…

The labours of Heracles – 

Makes taking out the garbage look pretty
good

Not one to turn down the services of a volun-
tary super-slave Eurystheus gave Heracles
twelve seemingly impossible tasks to fulfil:

1. He had to slay the Nemean Lion and bring
back its skin. The problem with this little
chore was that the lion had a skin so thick
that it was impenetrable to weapons. Being
a man Hercules of course thought that this
wouldn’t apply to HIS weapons and tried
with a bunch of them, each one failing mis-
erably. He eventually realised that he would
have to get his hands dirty, so he wrestled
down the lion and choked it by thrusting his
hand down its throat. (I really hope he had
some hand sanitizer handy.)

2. After this little warm-up Heracles had to kill
the Lernaean Hydra, a water beast with nine
heads that would grow two new heads
whenever one was chopped off. Heracles
defeated it by searing each neck after he
had chopped off its head and burying the
last head under a rock. Before taking the
hydra to the next bio-waste collection point
he dipped his arrows in its blood to make
them poisonous. 

3. Heracles then had to capture the Cerynitian
stag, which was said to outrun an arrow.
After chasing it around Greece for an entire
year (I hope he brought some fresh socks),
he finally captured it using one of the poi-
sonous arrows he had dipped in the Hydra’s
blood. 

4. Heracles’ next task was to capture the
Erymanthian Boar, a giant fear-inspiring
creature of the wilds that lived on Mount
Erymanthos. (Man, did Greece ever have a
pest problem) 

5. Since he had proven to be quite skilful with
the slaying and capturing of wild creatures,
Eurystheus hoped that he would be able to
put Heracles off by ordering him to clean
the Augean stables, which held Greece’s
biggest herd of cattle and had never been
cleaned – yuck. Heracles managed to clean
up the mess in a single day by diverting two
rivers through the stables, hence creating
the concept of working smarter, not harder. 

6. Heracles then had to kill the Stymphalian
Birds, man-eating creatures with claws of
brass and sharp metallic feathers they could
launch at their victims. He killed them with
his ever-handy poisonous arrows. 

7. The seventh labour was to capture the
Cretan bull, which after his previous efforts
must have seemed like a walk in the park.

8. Heracles then killed king Diomedes of
Thrace and stole his man-eating mares (you
would think they would run out of monsters
after a while).

9. Hercules was then ordered to bring back
the girdle of Hippolyta (How embarrassed
must she be that the whole world knows
she uses a girdle?). Legend has it that
Hippolyta “simply gave it to him” upon
being asked. I wonder if we got the whole
story there…

10.As his tenth labour, Heracles brought back
the cattle of Geryon, a three-bodied mon-
ster.

11.Heracles then had to steal the apples from
the garden of the Hesperides. As he was
probably getting a little tired from all his
deeds, Heracles asked Atlas to steal the
apples for him (Atlas was related to the
Hesperides, which is why they did not get
suspicious when he popped by for a visit).
In exchange Heracles agreed to hold up the
sky for Atlas while he was helping him.
When Atlas returned with the apples he
refused to take back the heavens from
Heracles (can you blame him?), but Heracles
tricked Atlas by telling him to hold them
“just for a sec”, so that he could get more
comfortable. Atlas actually agreed to that,
hence becoming history’s first sucker and
having to carry the skies for ever after. 

12.As his last task Heracles had to capture
Hades’ three headed watch dog Cerberus.
Once he had done so, Eurystheus did not
want it anymore (talk about a moody cus-
tomer!) and Heracles had to carry it back.
After this Heracles was a free (and probably
very tired) man. 

Medusa was asleep when Perseus killed her,
which doesn’t make him much of a hero in my
books, but I guess people probably didn’t want
to seem picky when being freed from a mon-
ster. Anyhow, after Perseus had chopped off
Medusa’s head and put it in his super-purse,
the other Gorgons (who were immortal, which
is why Perseus couldn’t finish them off as well)
woke up and tried to chase after him, but
Perseus put on his hat of invisibility and flew
away safely. (Whoever wrote this story must
have been a previous reincarnation of J.K.
Rowling). 

On his way home and just in between meals
Perseus killed a sea monster which was about
to devour Casseiopeia’s beautiful daughter
Andromeda. Of course they instantly fell in love
(for Andromeda it was probably more post-
traumatic shock, but Perseus didn’t seem to
mind) and they flew to Greece together.
Perseus wanted to marry Andromeda (a hero
without commitment angst, now that’s really a
myth), but she was already engaged to
Phineas. One not easy to give up, Perseus
popped Medusa’s head out of his bag. It must
have been a cooling bag, as the head was still
fresh enough to turn Phineas into stone. Again
you could argue that this is not exactly gentle-
man-like behaviour, but who wouldn’t be
tempted to use a Medusa head once in a
while? 

Perseus’ most famous feat was to kill Medusa.
Equipped with a magical sword, Athena’s
bronze shield, winged sandals, a cap to make
him invisible and a bag that would hold any-
thing, no matter what size (I would kill for such
a purse) he set off to find the Gorgons, one of
which was Medusa. Now Medusa was not
exactly a homecoming queen and the fact that
she would turn anyone who looked at her to
stone didn’t help her popularity a whole much
either. 

When Perseus finally found the three Gorgons
with the help of Hermes and Athena, he could
only look at them in the reflection of his shield,
as this way he would not look directly at them.
For the sake of fairness I should mention that

The heroes of antiquity were usually half man, half god. Most of them were Zeus’ offspring
with a mortal woman (that guy really got around) and had superhuman powers of some sort,
so they were somewhat Antiquity’s counterpart to action figures. 
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