
CIRSE 2010 will welcome over 5,000 dele-
gates from around the world with a spectac-
ular Opening Ceremony, taking place today
at 16:00 in the Auditorio Principal. Join us
for a ceremony which has become a CIRSE
tradition over the years. Starting off with
the CIRSE award show, honouring some of
Interventional Radiology’s most distin-
guished figures, the Opening Ceremony will
also feature a wonderful flamenco display
by Pepe Pucherete and the Quejios
Flamenco. 

Don’t miss this opportunity to see the world
famous Spanish dance and song, and make
sure to bring any accompanying persons
who would like to join us. The Opening
Ceremony will be followed by a Cocktail
Reception in the foyer area.

We look forward to 
seeing you there!

CIRSE 2010 Awards

Join us for 
the CIRSE 2010 
Opening Ceremony
and Cocktail
Reception!

CIRSE 2010 - Valencia
Saturday, October 2, 2010
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GOLD MEDAL
Frederick S. Keller
CIRSE is honoured to announce that this year’s
CIRSE Gold Medal will go to Frederick S. Keller,
Chairman of Diagnostic Radiology at Oregon
Health & Sciences University (OHSU) and
Director of the Dotter Interventional Institute in
Portland, USA. As the Cook Professor of
Interventional Therapy and Professor of
Diagnostic Radiology, Surgery and
Cardiovascular Medicine, he is active in both the
clinical and academic aspects of Interventional
Radiology. He has been named outstanding
teacher and best radiology discussant by resi-
dents of both the radiology and internal medi-
cine departments.
Together with Prof. Josef Rösch and Prof. Jan
Peregrin, Dr. Keller organised the Dotter Institute
Interventional Radiology meeting in Prague
between 1994 and 2002. Dr. Keller has authored
over 240 scientific papers and book chapters
and delivered or participated in more than 1,000
lectures, panels and exhibits all over the world.

Saturday, October 2, 16:00
Auditorio Principal

DISTINGUISHED CIRSE FELLOWSHIP
Okan Akhan
CIRSE warmly welcomes Prof. Okan Akhan to the
ranks of its distinguished fellows. Prof.  Akhan is
a Professor at the Department of Radiology of
Hacettepe University in Ankara, Turkey. Having
studied Interventional Radiology in Lund
University in Sweden, he founded Turkey’s first
Interventional Radiology unit at Hacettepe
University in 1987. Besides his many other com-
mitments in national and international radiolog-
ical societies, Prof. Akhan’s commitment to
human rights issues is truly noteworthy. He is
one of the founding members of the Human
Rights Foundation of Turkey, which has estab-
lished several treatment centres for torture vic-
tims. He has been a very active volunteer in the
treatment of torture victims and co-authored a
"Torture Atlas" on this very important issue.

Willem P.Th.M. Mali
Heading the Department of Radiology of the
Utrecht Academic Hospital and being a Professor
of Radiology at the same institution, Prof. Mali
became responsible for clinical research at the
department in 1992. He has initiated and partici-
pated in many large scale studies, many of them
randomised, to obtain answers to important
questions on the value of new diagnostic and
interventional procedures. Some examples of
these studies are the DIST trial (iliac stent place-
ment), ABC trial (carotid MRA), RES NOVA and
STAR study (renal stent), COBRA (stereotactic
breast biopsy), VERTOS (vertebroplasty), MONET
(value of breast MRI), ICSS (carotid stent) and the
NELSON study (lung cancer screening with CT).
In recent years, Prof. Mali’s research has been
focused on MRgHIFU and optical imaging.

Since our wonderful and very successful meet-
ing in Lisbon, the Scientific Programme
Committee, the Local Host Committee in
Valencia and the CIRSE office in Vienna have
been working diligently to further improve the
activities and sessions of our annual congress.
As you will see, this has resulted in another
great edition of the world’s top platform for
specialists in all minimally invasive image-guid-
ed procedures, this year in the beautiful city of
Valencia. 

A Warm Welcome to All Delegates!

Julio Palmero da Cruz
Chairman of the CIRSE 2010 Local 
Host Committee

The concept of main topics running parallel to
avoid overlap has been further expanded,
adding neurointerventions as the seventh
topic, in addition to transcatheter embolisa-
tion, non-vascular interventions, interventional
oncology, vascular intervention, clinical prac-
tice and imaging. 

The introduction of an extended neurointer-
ventional section was conceived to address the
expanding role of the interventional radiologist
in the management of stroke in hospitals the
world over. Stroke prevention, imaging and
treatment will be discussed in three special ses-
sions. In addition, delegates will have the
chance to have a closer look in two dedicated
workshops and one hands-on workshop. 

Another novelty at CIRSE 2010 will be a series
of workshops organised in cooperation with
the European Federation of Radiographer
Societies. With this initiative, CIRSE is trying to
establish closer ties with the allies who help us
provide optimal patient care on a daily basis.
We very much look forward to welcoming our
radiographer colleagues to CIRSE 2010 and
hope that this will be the start of a fruitful
cooperation.

After meeting Brazil in 2009, CIRSE will meet
the Hispanic countries of Latin America at
CIRSE 2010, providing an interesting insight
into IR practice in this vast continent. As part of
the “CIRSE meets” initiative, we will also offer a
session in cooperation with the European
Society of Anaesthesiology. 

This year’s hands-on workshops will focus on
embolotherapy and, as already mentioned, on
the increasingly important topic of stroke ther-
apy for the first time. The Foundation Courses
will be dedicated to vascular interventions, one
of the most popular topics at our meetings, as
well as interventional oncology. 

Elias Brountzos
Chairman of the Scientific  
Programme Committee

Jan Peregrin
CIRSE President

Frederick S. Keller
CIRSE Gold Medallist

Willem P.Th.M. Mali
Distinguished Fellow

Okan Akhan
Distinguished Fellow

We are sure you will agree that regarding con-
gress venue, it is hard to think of a better place
than the beautiful city of Valencia, as it offers
everything you can ask of a city: a captivating
town centre dating back all the way to Arab
and Roman times, outstanding modern archi-
tecture and a way of life you can only find in
Spain. Its magical old town centre reverberates
with Mediterranean energy and there are many
beaches nearby. 

The state-of-the-art congress centre “Feria de
Valencia” is offering us sufficient room to
accommodate our growing programme and
exhibition, while at the same time providing
the intimacy of no parallel meetings. The con-
gress centre is conveniently connected with
the city centre by several bus lines and the
underground.

This year, CIRSE opens its doors to medical stu-
dents from the second cycle, a move that will
contribute to awareness of interventional radi-
ology as a specialty and as a future career
option.

The Spanish Society of Interventional
Radiology (SERVEI) has contributed its infra-
structure and knowledge to CIRSE as part of
the Local Host Committee. CIRSE 2010 will not
only be an important international meeting,
but also greatly further our specialty within
Spain.

We hope that you will enjoy CIRSE 2010 and we
look forward to seeing you at the sessions and
social events. We wish you a wonderful stay in
beautiful Valencia!





Growing Demand
According to current WHO data, between 1981
and 2001, the number of minimally invasive
preventative stroke treatments performed
increased steadily, while surgical treatment
numbers remained constant or declined. This
clearly shows the growing importance of inter-
ventional treatments in stroke therapy.

Interventional radiologists have much to offer
their neurologist colleagues in caring for stroke
patients. What is needed is for more IRs to
ensure that they obtain and maintain the skills
necessary to make a difference in those
ischaemic stroke patients presenting at their
hospitals who do not respond to systemic
thrombolytic treatment. Local thrombolysis
and mechanical thrombectomy may be the
only treatments that can save these patients,
and most IRs have the basic requisite skills to
perform them. Although these patients are a
minority, it is still a substantial minority. For
those patients, interventional radiology can
save them from death or disability. Given that
stroke is still the number one cause of disability
in the developed world, the potential to make
a difference is incredible. 

IR also has a large contribution to make in the
management of haemorrhagic stroke. While
large haemorrhages are still removed surgically,
IR therapies for aneurysm repair, AVM embolisa-
tion, and stenting of arterial dissections and
aneurysms are becoming increasingly available.
The role of the IR physician is therefore becom-
ing more important, as there is a need for early
treatment of such lesions, due to the higher risk
of re-rupture in the days following haemorrhage. 

Saruhan Cekirge and Daniel Rüfenacht 
will moderate the dedicated session, 
“Essentials of acute stroke management: 
imaging and indications”, Sunday at 10:00, Sala 3F

This year sees the introduction of another
exciting topic to CIRSE’s parallel sessions – a
dedicated neurointerventions track. This has
been done to increase awareness of the
expanding role of IR in the management of
stroke worldwide. 

Technological developments have enabled
more interventional treatments in this region,
and many interventional radiologists are now
offering an indispensible support service to the
stroke units of their hospitals – so much so,
that it is now necessary for the interventional
community as a whole to recognise and max-
imise the potential of this valuable service.

In including a new neurointerventions track,
CIRSE does not intend to compete with neuro-
logical conferences. Rather, it is intended to
encourage IRs to get involved, and to keep
those who are involved abreast of new devel-
opments and therapeutic options. There are
many IRs with the requisite skills to perform
these interventions who are not yet doing so,
and this track will show them the impact and
feasibility of their involvement in this crucial
area.

There are many neuro sessions and workshops
on offer this year, which are clearly indicated in
the programme and pocket guide using light
blue colour-coding. We especially advise dele-
gates not to miss the Special Session on
Sunday morning, “Essentials of acute stroke
management: imaging and indications”, at
10:00 in Sala 3F. 

IR also has preventative options to offer. While
those at high risk of ischaemic stroke commonly
undergo the surgical procedure of carotid
endarterectomy, carotid artery stenting is provid-
ing a minimally invasive alternative. Many trials are
currently underway to compare their outcomes,
and while results are mixed, those which rely on
data from well established centres are showing
promising results for certain patient groups.

As new IR technologies become available, the
need to train stroke team members and increase
awareness of these therapeutic capabilities has
grown. This need for IR manpower has resulted
in training programmes for both neuroradiolo-
gists and neurosurgeons, leading to the new
subspecialty of the hybrid neurointerventionalist,
but the demand is growing faster than these
specialists can be recruited. By embracing this
rapidly developing field, IR is in a position to
meet this demand, and ensure that patients are
offered the best therapy available.

For easily digestible information on the subject,
please find a complimentary copy of Interventional
Quarter “Stroke Interventions” in your congress bag. 

A Meeting of Minds – CIRSE Brings Neurointerventions to the Forefront CIRSE neurointervention 
courses of note:

Saturday, October 2
14:30-15:30
WS 503: Endovascular treatment 
of cerebral AVM
Sala 2G

Sunday, October 3
10:00-11:00
SS 804: Essentials of acute stroke 
management: imaging and indications 
Sala 3F

11:30-12:30
SS 904: Essentials of acute stroke 
management: treatment 
Sala 3F

17:30-18:30 
WS 1301: Intracranial aneurysm treatment 
Sala 2G

Monday, October 4
08:30-09:30
SS 1405: Essentials of stroke management:
prevention 
Sala 2G

13:30-15:00
ST-HWS: Stroke therapy 
Sala 2F

18:00-19:00 
WS 2001: Tips and tricks in stroke 
management 
Sala 2G

Tuesday, October 5
08:30-10:00
ST-HWS 2: Stroke therapy 
Sala 2F
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Venous thromboembolism (VTE) and pul-
monary embolus (PE) are common medical
conditions. PE is the third most common cause
of cardiovascular-related mortality.
Interventional radiologists are ideally placed to
diagnose, treat, and follow up patients with
DVT/PE and hopefully prevent some of the
subsequent post-thrombotic syndrome (PTS)
events [1].

Currently, patients with suspected VTE are seen
in the emergency department and, if the D-
Dimer blood test is not completely normal, will
have a Doppler ultrasound. Although a sensi-
tive and specific test for infra-inguinal DVT, it
has a much lower yield for inferior vena cava
and ilio-femoral thrombus [2]. These are usually
the most symptomatic patients and it is not
uncommon for a patient to have two “negative”
US scans with worsening symptoms before
finally the diagnosis is made, either by exten-
sion of the thrombus inferiorly or preferably by
means of a CT venogram (CTV). Just as
catheter-based diagnostic angiography has
been largely replaced by CT or MR angiogra-
phy, so too will CTV grow in importance.

Interventional radiologists need to insert them-
selves into the loop for DVT patients if they are
genuinely interested in treating them.

Gerard O’Sullivan
Department of Interventional Radiology
U.C.H. Galway
Galway, Ireland

Currently, patients are referred only with
extreme symptoms of phlegmasia cerulea
dolens, venous gangrene or massive acute
superior vena cava obstruction [3]. Given that
the diagnosis is made invariably with an imag-
ing technique with which IR physicians are not
only familiar, but in fact expert at, it is not
unreasonable to directly intercede and inform
the patient and their physician that anticoagu-
lation is NOT the only treatment recommended
for proximal DVT. Many physicians are still rela-
tively unfamiliar with catheter-directed throm-
bolysis (CDT) and other methods of thrombus
removal, such as combinations of maceration,
aspiration, lysis and accelerated lysis. 

The entire premise of aggressive DVT treat-
ment is that by reduction of thrombus burden
and the degree of obstruction, the incidence of
PTS will be reduced long-term. There is
absolutely no question in my own experience
that this is the case; those patients who have
no remaining thrombus and no obstruction fol-
lowing treatment for an ilio-femoral DVT do
much better in the medium-term than those in
whom treatment was not performed or who
are subsequently re-thrombosed. They can live
normal lives – go dancing, go to the gym, not
put on weight, and they do not develop PTS. 

Although this seems fairly intuitive, it is not
proven, and this is precisely the question being
posed in the United States as the ATTRACT trial
gets underway [4]. Essentially, this trial is aimed
at answering whether thrombus removal (by
means of pharmacomechanical venous throm-
bolysis and adjunctive techniques) will lessen
the incidence of PTS at 2-year follow-up. This
will be the first level 1 evidence to give a con-
clusive answer one way or the other: if positive,
it will fundamentally alter clinical DVT practice
and improve health in thousands of patients by
enabling prevention of PTS. If negative, it will
eliminate the routine use of a costly and mod-
erately invasive procedure. Either way, the
study outcome will decrease morbidity from
DVT and therefore improve public health.

This answer will not be available definitively
until 2015/2016, but already the groundswell of
opinion has caused the journal CHEST, the
bible for many physicians, to recommend in
2008 CDT and/or other methods of thrombus
removal for symptomatic acute ilio-femoral
DVT in patients with low bleeding risk [5].

At CIRSE you will have plenty of opportunity to
attend lectures, listen to presented papers, and
attend workshops aimed at DVT treatment, acute
thrombotic SVC obstruction, IVC filtration, as well

as learning methods of treatment of venous mal-
formations, varicose vein ablation and primary
stenting of chronic venous obstructions. 

If you take on venous disease from diagnosis to
treatment and life-long longitudinal follow-up,
I can virtually guarantee that you will be busy
until the day you hang up your catheter and
retire somewhere beautiful, warm and sunny,
like Valencia.

Enjoy CIRSE 2010 – it is the premier IR meeting
and there is a world to discover in these halls!

Venous thromboembolism
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Venous Thromboembolism
Foundation Course
Saturday, October 2, 11:30-12:30
Auditorio Principal

Don't miss it !
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Background
Since 1995, when uterine artery embolisation
was first introduced as a treatment method for
uterine fibroids, UFE has become a widely
accepted and popular alternative treatment
option, due to its minimal invasiveness, high
clinical success rate and low complication rate.

Uterine fibroids are benign uterine tumours
growing from smooth muscle cells and fibrous
tissue. They are well defined with a rich blood
supply. Incidence is more than 40% in women
of fertile age. The true etiology is still unclear,
but includes the role of genetic disposal and
steroid hormones, which lead to transforma-
tion of normal myocytes into abnormal ones.
There is significantly (about one third) higher
incidence in Hispanic and black race women,
and some studies show the impact of environ-
mental and nutrition factors.

Clinical and anatomical considerations
Clinical symptoms are present in about 25% of
women, but the real prevalence seems to be
much higher - up to 77%. The symptoms can
be divided into three main groups:
• bleeding disorders - typically menorrhagia or

hypermenorrhea
• pelvic pain and pressure symptoms given by

the mass within the pelvis – polakisuria, con-
stipation, dyspareunia or lower limb swelling

• fertility disorders  -  fibroids can be the cause
of sterility or miscarriages, or a cause of gra-
vidity and perinatal complications such as
preterm delivery, placenta abruption or post-
partum haemorrhage 

Localisation can be either within the uterine
wall (intramural), or on one of the uterine sur-
faces (submucosal on the inner surface or sub-
serosal on the outer surface of the uterus). The
fouth type of fibroids are pedunculated. Large
fibroids can be described as transmural. More
than 90% of fibroids are located in the uterine
fundus, about 8% in uterine cervix. They can be
solitary or multiple. 

Differential diagnostic includes mainly ade-
nomyosis (adenomyoma), solid ovarian
tumours and leiomyosarcoma.

Indication: Single or multiple mainly intramu-
ral fibroids causing menorrhagia or hypermen-
orrhea in women not planning future pregnan-
cy are the best indication for embolisation
treatment. There are few absolute contraindica-
tions, as gynaecological disease is mainly
inflammatory or malignant. Relative contraindi-
cations are the same as general contraindica-
tions for angiography.

Technique: MRI scan is recommended prior to
the procedure (T1sagital and axial, T2 sagital
and Gd-enhanced). MRI confirms the diagnosis
and shows the localisation, size and number of
fibroids and excludes other pathological find-
ings within the pelvis (Fig. 1). MRI scan is often
used for follow-up (Fig. 2).
The procedure itself is performed in the
angiography suite under the sterile conditions.
Both uterine arteries are embolised, either from
single or both groins, depending on the opera-
tors preference (Fig. 3). Using a microcatheter is
not always necessary, but it is recommended
because it allows performance of free-flow
embolisation. 

Knowledge of pelvic vascular anatomy and
anastomotic connections between uterine
artery and ovarian artery is mandatory to pre-
vent any non-target embolisation. There are
different types of particles currently available.
Calibrated particles from 500um to 1200um are
mostly used. The post-procedure period is
accompanied with post-embolisation syn-
drome: pain, leucocytosis, higher temperature.
The pain can be controlled by PCA (patient
controlled analgesia) or the procedure can be
done under epidural analgesia or hypogastric
plexus blockage.

Complications: The most severe complications
are infective with pyometra necessitating
urgent hysterectomy. Non-target embolisation
through utero-ovarian anastomoses can cause
ovarian failure. Embolisation of cervico-vaginal
branches of uterine artery can lead to sexual
dysfunctions. Expulsion of embolised fibroid is
another complication which can occur in the
embolisation of pedunculated submucous
fibroids. Pulmonary embolism following UFE
has been reported in the literature.

Treatment failure: Embolisation can fail when
a non-uterine artery (Fig. 4) contributes or sup-
plies the fibroid, or when there is incomplete
embolisation due to spasm. MRI scans in these
cases show incomplete infarction of fibroid
with residual perfusion. The procedure can
then be repeated and even the ovarian artery
can be embolised in selective cases.

Results: Good clinical response for embolisa-
tion was reported in about 91% of patients,
with higher success rate in patients suffering
from menorrhagia comparing the bulky symp-
toms. Embolisation can be used in patients
willing to preserve fertility who are not good
canditates for myomectomy. Compared with
myomectomy, embolisation has shorter hospi-
tal and recovery time, lower blood loss and the
procedure itself is shorter and without general
anaesthesia. Both treatments have similar
recurrence and reinterventions rates and com-
plications.

Other treatment options: There are medical
or surgical uterus-sparing methods of treat-
ment. The currently available medical treat-
ment effect is temporary, with regrowth of
fibroid(s) once it is stopped. Surgical treatment
includes myomectomy (transvaginal, transab-
dominal or laparoscopic) and laparoscopic dis-
section of uterine arteries. Hysterectomy repre-
sents a definite treatment. Embolisation can be
combined with myomectomy in selective
cases.

Conclusion: For 71% to 92% of patients, UFE is
effective at alleviating fibroid-related symp-
toms. After UFE, fibroids are reduced in size by
42% to 83%. Patients’ satisfaction with the pro-
cedure is high (>90%), and UFE is safe and has
a low rate of major complications (1.25%).
When compared with hysterectomy and
myomectomy, UFE is associated with fewer
major complications, shorter hospital stay and
faster recovery. Uterine artery embolisation has
proved its role in treatment of uterine fibroids
as a minimally invasive method sparing the
uterus.  

Current status of uterine fibroid 
embolisation

Jana Maskova
Radiology Department
Aberdeen Royal Infirmary
Aberdeen, UK

Current status of fibroid embolisation
Special Session
Saturday, October 2, 10:00-11:00
Auditorio 1A

Don't miss it !
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Fig.1: MRI contrast enhanced scan prior to
embolisation.

Fig.2: MRI follow-up with infarcted shrunken
fibroid.

Fig.3: Lt uterine artery selective angiogram. Fig.4: Ovarian supply to the fibroid.
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Background
Improvements in the therapeutic management
of cancer patients combined with the increas-
ing frequency of cancer cases in the past
decade have caused a marked increase in the
frequency of patients experiencing metastatic
bone pain. A significant proportion of
advanced stage cancer patients are expected
to develop bone metastases and at least 50%
of these are expected to suffer from pain as a
result [1, 2], mainly patients with prostate can-
cer and breast cancer. Current therapies for
patients with bone metastases focus primarily
on pain palliation and improvement of the
patient's quality of life through maintenance of
bone strength and reduction of undesirable
side effects [3].

The current standard of treatment for metastat-
ic bone pain is largely palliative and includes a
combination of systemic therapies such as
analgesics, chemotherapy, hormonal treat-
ments, bisphosphonates and local therapy
using radiation, radiofrequency (RF) ablation
and surgery to stabilise the metastatic region
[4, 5]. Although radiation is the accepted treat-
ment, 20-30% of patients who receive radiation
therapy do not experience improvement in
pain and in about 27% of cases, the pain recurs.
In some cases, it is not possible to deliver addi-
tional radiation therapy due to the cumulative
toxic effect of radiation in the body [6, 7]. Such
patients usually resort to increasing doses of
opioid drugs, which have a detrimental effect
upon the patient's quality of life.

Magnetic Resonance-guided Focused
Ultrasound Surgery

Magnetic Resonance-guided Focused
Ultrasound Surgery (MRgFUS) is a relatively
new technology for the non-invasive thermo-
ablation of various benign and malignant soft
tissue and bone tumours. We have recently
installed in our Department an ExAblate sys-
tem (InSightec, Tirat Carmel, Israel) which deliv-
ers treatment using focused ultrasound (FUS)
in conjunction with real-time magnetic reso-
nance imaging (MRI) guidance (Fig. 1). The sys-
tem works on 3.0 Tesla MRI equipment manu-
factured by GE. We have selected such a system
because it is based on a technology that uses
real-time MRI monitoring and control, thereby
supplying a high quality anatomical image of
the patient's organs and a real-time tempera-
ture map for monitoring the effects of thermal
rises in the metastatic region [8]. These features
allow for tailoring the treatment by adjust-
ments based on ongoing monitoring of the
therapeutic effect on the tissue, thereby assur-
ing maximum efficiency and safety. Such real-
time feedback is extremely useful and is not
currently available for other localised treatment
modalities (e.g. radiation therapy).

The MRgFUS treatment starts with a planning
phase, whereby the physician co-registers and
analyses the patient’s MR and CT images,
defines the targeted area for treatment and
prescribes a detailed treatment plan. After the
target is defined and confirmed, the parame-
ters are further adjusted using the equipment
software.  

The treatment is based on multiple sonication
spots that accumulate to cover the targeted
area. In combination with real-time guidance,
the system manoeuvres the robotic arm of the
ultrasound probe to apply the acoustic energy
to the targeted bone lesion. Applying acoustic
energy to the bone surface creates a local tem-
perature rise in the bone cortex, thus indirectly
ablating the adjacent periosteum and tumour
tissue. Since the bone periosteum is a major
contributor of pain in patients with metastatic
bone lesions, ablating the source of pain usual-
ly produces lasting pain relief [9]. Since this
process also destroys local nerve fibres, pain
palliation is often very rapid. Given the high
absorption capacity of bone, MRgFUS for bone
metastases requires lower energy (compared to
soft tissue treatment), therefore elevating its
safety profile. 

During delivery of the focused ultrasound ener-
gy to each treatment spot, thermal images pro-
vide real-time feedback of the treatment loca-
tion and measure thermal rise, allowing the
physician to adjust the treatment parameters
for the desired result. Finally, post-treatment
contrast MR imaging is used to confirm the
treatment outcome. The treatment of bone
metastases takes between one and three hours
and can be performed on an outpatient basis. 

Clinical Results
Among the first clinical experiences, there is a
clinical study involving 40 patients with
metastatic bone pain who received focused
ultrasound treatment in three medical centres
around the world [10, 11]. The equipment we
are using received the European CE Mark for
pain palliation of bone metastases, mainly
based on this clinical experience. In this study,
the patients filled out questionnaires which
ranked pain levels on a 0–10 scale, where 0 sig-
nifies the complete absence of pain and 10 rep-
resents the worst possible imaginable pain. The
patients' average pain level was significantly
reduced from 5.9 before the treatment to 1.8
three months following treatment. 72% of
patients experienced significant pain relief (a
reduction of at least 2 points in pain level with-
out increasing drug dosage), without any docu-
mented side effects. In addition, 67% of
patients reported a reduction in analgesic drug
dosage. This study included patients with either
osteoblastic or osteolytic metastases [10, 11].  

Our clinical experience at the University of Rome
is relatively short, since it dates back to the
beginning of 2010 when the equipment was
installed. To date, we have treated several
patients with metastatic bone lesions of the
scapula, femur and pelvic bones without device-
related adverse side effects. Metastatic lesions
close to important neural structures, such as
metastases of the vertebral bodies, cannot be
treated with the present technology due to
potential thermal damage to these structures.

Our patients have not experienced complica-
tions and have reported significant clinical and
symptomatic improvement, as indicated by a
reduction in the pain score and an enhanced
quality of life. In addition, in some cases we
have seen also a marked reduction in tissue
perfusion within the metastasis after MRgFUS,
and this may be promising in terms of local
tumour control.

Because MRgFUS is a radiation-free therapy,
there are no long-term toxicity or accumulated
dosage effects. This is very important for the cli-
nician, since a re-treatment can be attempted,
in case of failure, without reducing safety. An
FDA, phase 3, double-arm randomised study is

currently in progress in several leading medical
centres around the world, with the goal of get-
ting regulatory approval for this indication.

Clinical Case
The patient is a 74-year-old male with a three-
year history of melanoma, which was well con-
trolled with pharmacological therapy but expe-
rienced sudden progression of disease with
brain, lung and multiple skeletal metastases. RT
was programmed for brain and skeletal lesions,
including lumbar vertebral bodies and right
hip. In order to reduce the total radiation dose,
an alternative treatment was sought for a high-
ly painful right scapula metastasis. This was a 6
cm osteolythic lesion with multiple cortical
bone fragments within it (Fig. 2); at perfusion
imaging, the peripheral aspect of the lesion
was highly vascular while the central portion
was hypo-perfused because of a partially
necrotic component (Fig. 3).

For the procedure, the patient was placed
supine with the right scapular region posi-
tioned in the midline on the MR patient table,
where the US transducer is located. The treat-
ment was primarily addressed to the
periostium surrounding the secondary lesion
and was performed under general anaesthesia.
The procedure lasted 1h50min and consisted
of 26 sonications, which delivered a mean
acoustic energy of 2800 J onto the posterior
aspect of the destroyed bony area. Such a rela-
tively small amount of energy was sufficient to
achieve periosteal denervation. Fragments of
cortical bone within the lesion were used as
condensation nuclei to increase the thermal
effect of the sonication. 

After treatment, an area of oedema surrounding
the sonicated area was visible on MR T2 fat-sat
images (Fig. 4). Axial T1 post-contrast images
acquired with a perfusion technique (Fig. 5),
demonstrate absence of perfusion in the treat-
ed area at the periphery of the lesion. The
patient suspended analgesic medications three
days after treatment. At 5 months follow-up, the
patient is still pain-free in the treated location. 

Conclusions and Future Implications
MRgFUS is already an established treatment for
other clinical applications such as uterine
fibroid therapy (under approval of several regu-
latory bodies around the world), with an excel-
lent record of safety and efficacy [12, 13].
MRgFUS is also under clinical investigation as a
treatment for tumours of the breast [14],
prostate, liver and brain. Given its excellent
safety profile and very promising efficacy pro-
file, MRgFUS may represent in the future an
important modality for the treatment of painful
bone metastases. Although the results of the
clinical trials reported to date are good, they
nevertheless represent initial findings.
Additional phase III randomised studies are cur-
rently underway to evaluate the long-term
safety and efficacy of this therapeutic modality
in larger cohorts of patients. 

Magnetic resonance-guided focused 
ultrasound (MRgFUS) for the palliation 
of bone tumours

Mario Bezzi
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Divison of Interventional Radiology and 
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Rome, Italy

High intensity focused ultrasound 
Special Session
Saturday, October 2, 10:00-11:00
Sala 3F

Don't miss it !

8. Gianfelice et al. Palliative Treatment of Painful Bone Metastases
with MR Imaging– guided Focused Ultrasound. Radiology:
Volume 249: Number 1—October 2008; p 355-363.

9. Liberman et al. Pain Palliation in Patients with Bone Metastases
Using MR-Guided Focused Ultrasound Surgery: A Multicenter
Study. Annals of Surgical Oncology, DOI: 10.1245/s10434-008-
0011-2.

10. Kopelman D et al. Magnetic resonance-guided focused ultra-
sound surgery for the noninvasive curative ablation of tumors
and palliative treatments: a review. Eur J Clin Invest 2008; 38 (4):
268–275.

11. Catane R, Beck A, Inbar Y, et al. MR-guided focused ultrasound
surgery (MRgFUS) for the palliation of pain in patients with
bone metastases-preliminary clinical experience. Ann Oncol
2007; 18:163–7.

12. Stewart EA, Gostout B, Rabinovici J, et al., for the MRgFUS for
Uterine Fibroids Group. Sustained relief of leiomyoma symp-
toms by using focused ultrasound surgery. Obstet Gynecol
2007; 110:279–87.

13. Chapman A, Ter Haar G. Thermal ablation of uterine fibroids
using MR-guided focused ultrasound–a truly non-invasive
treatment modality. Eur Radiol 2007; 17:2505–11.

14. Furusawa H, Namba K, Nakahara H, et al. The evolving nonsur-
gical ablation of breast cancer: MR guided focused ultrasound
(MRgFUS). Breast Cancer 2007; 14:55–8.

Fig.1: Schematic illustration of Magnetic
Resonance-guided Focused Ultrasound Surgery
method.

Fig.5: After MRgFUS treatment, perfusion image
shows marked decrease in lesion vascularity.

Fig.4: After MRgFUS treatment axial T2W image
of the scapula shows an area of oedema sur-
rounding the sonicated area (arrowheads).

Fig.3: Perfusion image showing high vascularity
in the periphery of the bone metastasis (arrows).

Fig.2: Axial T2W image of the scapula 
(arrowheads) with a metastasis from melanoma.
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Change in IR practice
During the last decade, the specialty of inter-
ventional radiology has changed from a referral
service to a clinical subspecialty similar to any
other surgical subspecialty. Unfortunately, this
change has not yet been adopted by all inter-
ventional radiologists. A modern interventional
radiology practice should not only include per-
forming procedures, but also patient evalua-
tion before the procedure, clinical care sur-
rounding the procedure and longitudinal fol-
low-up. Why is this change so important? The
success of interventional procedures has not
gone undetected by others, and therefore
other specialties are entering the arena. In any
turf battle, the physician who is seen by the
patient as the treating physician has a large
advantage. Therefore, direct patient contact is
an important strategy. However, this should
not be the main motivation for being clinically
involved. The true reasons are to fulfill the
expectations of patients, as well as those of our
physician colleagues. Patients in the 21st cen-
tury are generally well informed and want to
discuss any treatment with the physician who
will perform the procedure. Just ask yourself:
wouldn’t you like to see the physician who is
performing a procedure on you beforehand?
Our physician colleagues also have certain
expectations of us: if an interventional radiolo-
gist wants to be respected as an equal partner,
(s)he has to behave like an equal partner. This
means seeing the patient, examining the
patient, discussing the treatment plan, inform-
ing the referring colleague with a letter, and all
this must be done before even performing the
procedure. This is a lot of work, but every true
clinician has to do it.

Varicose vein clinic
As mentioned before, unfortunately not all
interventional radiologists have a clinical prac-
tice yet. Establishing a varicose vein clinic can
be a good start to becoming clinically involved.
Why? Varicose veins can be evaluated and
treated in an outpatient setting without inpa-

tient beds needed. Although a good history
and a brief physical exam is recommended, the
medical context around varicose veins is gener-
ally not very demanding (good for beginners).
The key examination is a thorough Duplex
exam to evaluate the reflux pattern. Performing
a Duplex examination fits well to interventional
radiology. The modern minimally invasive
endovenous treatment options also favour the
skill-set of an interventional radiologist: ultra-
sound-guided needle placement and tumes-
cent anaesthesia injections (Fig. 1), basic
catheter skills in a conscious patient. It is there-
fore surprising that European interventional
radiologists have not embraced the new treat-
ment options of varicose veins already.

For those who want to do it, I think there are
some important issues to consider. The clinic
should be based on varicose veins (i.e. the dis-
ease) and not on endovenous ablation (i.e. a
procedure), because a patient seeks help for a
clinical problem, not a procedure. Luckily, the
diagnosis of a varicose vein is not difficult; as a
matter of fact, every patient can make that
diagnosis themselves. By treating a disease,
and not just performing a procedure, the inter-
ventional radiologist should also offer ancillary
treatments such as ambulatory phlebectomy or
sclerotherapy. Whereas endovenous ablation
with laser or radiofrequency works well for
truncal insufficiencies, branch varicosities can’t
be treated in this way. In order to get a desir-
able result, these visible branch varicosities
should be addressed as well. 

Ambulatory phlebectomy is easy to learn.
Through a small incision, the branch varicosity
is pulled out with a hook and afterwards with a
haemostat (Fig. 2). The main difference
between an experienced operator and a begin-
ner is the speed of vein removal and not the
result. Sclerotherapy, either under ultrasound-
guidance or visual control, is also quite easy to
learn. Obviously, it is key that the sclerosing
agent is injected intravenously. Nowadays,

Varicose veins: how to establish a vein clinic

mostly foam sclerotherpy is used, mixing the
sclerosing agent with air. As a rule of thumb,
the concentration of the sclerosing agent
should be adjusted to the size of the treated
vein: the smaller the vein, the smaller the con-
centration. If in doubt, start with a lower con-
centration, and if it doesn’t work, increase the
concentration the next time. Concerning com-
plications after sclerotherapy, it is important to
inform the patient about hardening of the vein
as well as skin staining. Both problems usually
resolve over time. Although all treatment
options should be available to your patients, it
is not necessary that you perform all of them
yourself.

Different practice models
A vein practice can be organised as a single
interventional radiology practice or as a multi-
disciplinary team approach. Both models are
possible, and both have their advantages and
disadvantages. The advantages of a multidisci-
plinary approach are a broad referral network,
the possibility of sharing resources and benefit-
ing from each other. A possible drawback is
that interventional radiology is not recognised
as a specialty within the team. Therefore it is
important to get visibility as much as possible,
for example, being on the letterhead of every
report. The radiology-only approach allows
direct patient contact, a dedicated set-up and a
high visibility of interventional radiology.
However, it can be resource-intense and collab-
oration with the other specialties can be diffi-
cult. 

The biggest problems in a multidisciplinary col-
laboration are personal ego compatibilities and
money. Whereas personalities can’t be
changed, the financial side of the clinic should
be set at the beginning to avoid controversies
afterwards.

I have worked in both practice models: in
Boston, USA, I was part of a dedicated radiolo-
gy vein clinic which was run by interventional

Christoph Binkert
Interventional Radiologist
Kantonsspital Winterthur
Winterthur, Switzerland

radiology, offering the entire variety of mini-
mally invasive varicose vein treatment in a ded-
icated outpatient setting (Fig. 3). In Winterthur,
Switzerland, I am part of a multidisciplinary
group consisting of interventional radiology,
vascular surgery and vascular medicine. Patient
evaluation and treatment is performed in a
doctor’s office (Fig. 4). Both models worked
very well. However, the team approach (if func-
tioning well) offers the advantage of using syn-
ergies and the additional benefit of learning
from the expertise of others.

Requirements for a vein clinic
Regardless if organised as a stand-alone or as
an interdisciplinary clinic, there are several
requirements for success. Most importantly,
there must be dedicated time slots for being
personally involved in the vein practice during
which there are no other duties. It is important
that the patients have direct access to the
interventional radiologist, even when practis-
ing in a multidisciplinary group. Also, there
should be an appropriate infrastructure to see
and treat patients: typically an examination
room with a Duplex ultrasound machine. In
addition, ancillary personnel should be avail-
able for patient contact, scheduling, help dur-
ing the procedure and record keeping. Without
appropriate personnel, the interventional radi-
ologist is likely to get exhausted quickly and
the experience will be frustrating.

Conclusion
Endovenous varicose vein treatments, includ-
ing ancillary therapies, are well suited for the
skill-set of interventional radiologists.
Establishing a vein clinic is a good way to get
started in clinical practice. Once established, it
offers the possibility to extend the setting to
other areas of interventional radiology, such as
fibroid embolisation and/or vertebroplasty.
However, time is of the essence: if intervention-
al radiology does not get involved now, other
specialties will soon fill the demand for mini-
mally invasive varicose vein treatment.
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When Do Stent Fractures Become a Problem?

Q: From your observations, what proportion
of stents fracture?
Prof. Zeller: This depends on stent design,
stent length, the number of overlapping stents,
and most importantly on the technique of
stent release. Overextended, stretched stents
fracture almost in all cases. With current stent
designs and appropriate stent release tech-
nique, severe stent fractures (type III & IV) occur
only in about 1% of the cases even in long
stents. 
Dr. Wilhelm: Stent fractures can be classified
into 3 types: minor (single strut fracture), mod-
erate (fractures of more than one strut) and
severe fractures resulting in separation of stent
fragments. In general all segments of a stent
may be affected. The prevalence of stent frac-
tures rises with the length of the stented ves-
sel. The highest rate of up to 50 % is detected
in stented arteries longer than 15 cm.

Q: What is your experience with reinterven-
tion rates when using stenting?
Prof. Zeller: In-stent restenosis rates depend
on stent length and stent type. Bare metal niti-
nol stents with a length up to 10cm have 1-
year restenosis rates of 20 to 30%, stented ves-
sel segments longer than 20cm tend to
restenosis rates of about 50%. Promising results
are presented for the Zilver PTX paclitaxel elut-
ing nitinol stent with restenosis rates < 20%
independent of the length of the stented seg-
ment.

The treatment of in-stent restenosis is still a
challenge due to the high reoccurrence rate of
in-stent re-narrowing, the optimal treatment
strategy for this disease is not yet defined.
Dr. Wilhelm: According to the TASC
Classification reintervention rates are highest in
type c lesions in particular in combination with
eccentric plaques.

Q: What do you think are the most impor-
tant attributes of a self-expanding stent?
Prof. Zeller: Flexibility and integrity, besides
the major attribute of durability regarding
patency.
Dr. Wilhelm: Stent performance and behaviour
depends on material properties, physical attrib-
utes and biocompatibility of the device. The
ideal stent material is fully corrosion resistant,
vascular compatible and radiopaque for best
visibility using standard X-ray control even in
adipose patients and calcified vessels.
Additionally, durability of the stents is deter-
mined by fatigue resistance and crush resist-
ance. Optimal wall apposition even in tortuous
vessels is necessary to prevent stent migration
and stent fractures.

Q: Are stent fractures a problem?
Dr. Wilhelm: Maintaining long-term patency
after recanalisation and stenting of obstructed
Superficial Femoral Arteries (SFA) is still one of
the most challenging aspects of endovascular
therapy. Most recently systematic x-ray evalua-
tion of patients after SFA stent implantation
has shown that stent fractures are a problem
that should not be underestimated.
Prof. Zeller: Single stent fractures are benign.
However, severe stent fractures with stent sep-
aration or stent destruction can harm the ves-
sel integrity causing pseudo-aneurysm forma-
tion and vessel obstruction.

Q: Do you think that stent fractures cause
restenosis?
Dr. Wilhelm: The incidence and extent of
restenosis has generally been considered a
consequence of intimal hyperplasia following
increased vessel wall stress induced by the
stent itself as well as through compression of
outside forces caused by progression of the
underlying sclerotic disease. Currently system-
atic x-ray evaluation of patients after SFA stent
implantation has shown that stent fractures
correlate with restenosis and long-time paten-
cy.
Prof. Zeller: Type III and particularly type IV
stent fractures might be associated with an
increased likelihood of restenosis. However,
overall the impact of stent fractures on resteno-
sis is overestimated.

Q: In what position in the peripheral anato-
my would stents be most likely to fracture?
Prof. Zeller: Stents can fracture in every posi-
tion of the femoro-popliteal artery segment
even close to the SFA origin. However, it seems
most likely that stent fractures might occur in
the distal SFA and proximal and mid-portion of
the popliteal artery.
Dr. Wilhelm: Until now, the underlying mecha-
nism leading to stent fractures in the SFA has
not been completely understood. Axial com-
pression at the middle segment of the SFA and
bending along tortuous vessel segments puts
the stent under severe stress.

Q: In your experience, does the likelihood of
fracture increase with overlapping stents?
Dr. Wilhelm: Altogether stent fractures occur
more frequently in long stented segments with
multiple overlapping stents than in short
obstructions with single stents.
Prof. Zeller: Overlapping stents might impact
stent fracture rates; major fracture determinate
however is overextension of the stent during
placement and the stent design. New helical
stent designs might never break in the future,
such as the Samba™ stent; however, even these
stents will not have a 100% patency. 

Q: What do you see as the future of self-
expanding stents in the periphery?
Dr. Wilhelm: At this time it appears that there
is a considerable risk of stent fractures particu-
larly after long segment femoral artery stent-
ing, which is associated with a higher in-stent
restenosis and reocclusion rate. Nevertheless,
due to permanent improvements and further
development of self-expanding stent technolo-
gy the high rates of technical success und low
rates of complications speak for interventional
treatment of TASC A and TASC B lesions and the
use of endovascular stent implantations in the
periphery will increase.
Prof. Zeller: Even in the days of drug-eluting
balloons and atherectomy techniques self-
expanding stents will remain an important part
of the tool box for the treatment of femoro-
popliteal artery disease. However, 1-year paten-
cy rates of about 90% and 5-year patency rates
of 70 to 80% even in long lesions are mandato-
ry on the long run. The Zilver PTX technology is
already very close to this target.

By Professor Dr. Thomas Zeller, Herz Zentrum, 
Bad Krozingen and PD Dr. med. Kai Wilhelm,
Radiologische Universitätsklinik Bonn.
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Background
Breast-conserving therapy has become the gold
standard treatment for patients with early-stage
breast cancer. Current techniques include surgi-
cal excision, chemotherapy, radiation therapy
and endocrine therapy. The goal of surgical exci-
sion is to remove the entire tumour with a nega-
tive surgical margin and to preserve the breast
tissue as far as possible. HIFU (High-Intensity
Focused Ultrasound) treatment, as a non-invasive
ablative technique, may offer complete tumour
ablation with less psychological morbidity, better
cosmetic results and shorter hospital stay.

HIFU: procedure and technique
The main advantages of high-intensity focused
ultrasound are that it is non-invasive, conformal,
and enables ablation of large-volume tumours. 
HIFU has significantly higher time-averaged
intensities in the focal region of the ultrasound
transducer. Typical diagnostic ultrasound trans-
ducers deliver ultrasound with time-averaged
intensities of approximately 0.1–100 mW/cm2 or
compression and rarefaction pressures of
0.001–0.003 MPa, depending on the mode of
imaging (B-mode, pulsed Doppler sonography, or
continuous wave Doppler sonography). In con-
trast, HIFU transducers deliver ultrasound with
intensities in the range of 100–10,000 W/cm2 to
the focal region, with peak compression pres-
sures of up to 30 MPa and peak rarefaction pres-
sures of up to 10 MPa.
The major effect of high acoustic intensities in tis-
sue is heat generation due to absorption of the
acoustic energy. The heat raises the tissue tem-
perature rapidly to 60˚C or higher, causing coag-
ulation necrosis within a few seconds. Focusing
results in high intensities at a specific location
and over only a small volume (e.g. 1-mm diame-
ter and 9-mm length). This focusing minimises
the potential for thermal damage to tissue locat-
ed between the transducer and the focal point.
Mechanical phenomena associated at high inten-
sities include cavitation, microstreaming and radi-
ation forces. MRI and sonography are being used
for guidance and monitoring of HIFU therapy.

European Institute of Oncology experience
The EIO is highly involved in clinical research to
improve the effectiveness of breast cancer treat-

ments, reducing invasiveness and potential side
effects of surgical treatments. In 2008, we started
a feasibility study on breast cancer treatment by
means of the HIFU approach, paying particular
attention to establish very restrictive criteria for
patient recruitment. The study consists of HIFU
treatment of selected breast cancer and surgical
resection at least one week after treatment, in
order to evaluate histological findings such as
residual viable tumour, coagulative necrosis
extension and so on. All patients enrolled for
HIFU treatment must meet all of the following
inclusion criteria:
• Female subject, age > 18 years
• Diagnosis of breast cancer, confirmed by

breast core-biopsy
• Single tumour
• Clinical stage cT ≤1,5cm; cN=any; cM=any
• Lesion boundaries visualised with US imaging
• Lesion circumscribed at least more than 5mm

from skin or rib cage
• Lesion circumscribed at least more than 20mm

from nipple areola complex
• Passed the HIFU simulation test
• Patient able to read, understand and sign the

study specific informed consent form

The exclusion criteria were:
• Presence of skin ulceration and/or scar
• Presence of widespread pathological microcal-

cifications

Before HIFU treatment, all patients were subject-
ed to a careful clinical assessment, including
anamnesis and pre-surgical routine tests. Micro-
histology has been evaluated in all patients, in
order to define biological tumour characteristics.
In addition, each patient was re-evaluated by a
radiologist with a High-Frequency linear array US
probe and digital mammography. All HIFU treat-
ments were performed in a single session under
local anaesthesia plus MAC (Monitored-
Anaesthesia-Care) in order to improve patient
comfort and collaboration. Skin surface overlying
the lesion was degassed and degreased with 95°
alcohol to remove micro-bubbles of air within the
acoustic pathway. 
The day before surgery, the patient underwent
radiological investigations (breast US and digital
mammography) in order to verify changes in the
tumour area. After surgery, the specimen was
examined histologically to verify the thermal
damage and confirm the absolute integrity of the
surrounding parenchyma. The last few patients
were evaluated by means of Breast MRI before
and after HIFU treatment (before surgery).

HIFU: Does it have a role in breast cancer?
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Eighteen (age range 20-74 years) out of about 40
patients eligible underwent HIFU treatment. Tumour
lesions ranged from 6 mm to 15 mm. All patients
included in the study were deemed candidates for
breast conservative surgery that was performed 1-4
weeks after HIFU treatment.
Great importance was given to the time of the proce-
dure. Room-time ranged from 3 hours 55 minutes (at
the beginning of clinical experience) to 46 minutes.
The overall treatment time, defined as the time from
the beginning of localisation to the last sonication,
ranged from 1 hour 55 minutes to 25 minutes.
Sonication time, defined as the exposure time to
HIFU energy, ranged from 15 minutes 4 seconds to 2
minutes 29 seconds. No side effects were observed
after the HIFU treatment. Only soft local mammary
oedemas were noted overlying the lesions. All the
patients returned home the same day or the day
after the treatment without any therapy. 
1 to 4 weeks after the HIFU treatment, patients
underwent conserving surgery associated to sentinel
lymph-node biopsy or complete axillary dissection, if
the sentinel lymph-node was metastatic.
Macroscopic observation of surgical specimen
showed the ablated tumour gray-white or gray-yel-
low in colour and felt firm on palpation. There was no
evidence of haemorrhage in the central region of the
treated lesion. Microscopic examination showed
tumour cells with typical characteristics of coagula-
tion necrosis induced by thermal energy. 
Haematoxylin & Eosin stain showed that cellular
structure looked normal in some cancer cells without
any signs of tumour cell breakdown. The tissues
maintained their cytologic staining characteristics,
giving an appearance similar to viable cells. Using
conventional histological techniques, it was difficult
to identify under light microscope whether the treat-
ed tumour cells were dead or alive in this region. Of
interest was the indirect detection of thermal dam-
age in the immuno-histochemical evaluation of
oestrogen and progesterone receptors (ER and PR)
expression. Protein denaturation caused by the high
temperature did not allow for dye-staining in those
cases which had shown receptor expression positivi-
ty in the pre-HIFU treatment immuno-histochemical
evaluation. 
This preliminary research, although limited to a small
number of patients, but quantitatively comparable
to those present in literature, showed the US-guided
HIFU treatment appears to be feasible and safe to
destroy primary early breast cancer without side
effects. 

Hence, histopathology evaluation performed on surgi-
cal specimen after HIFU treatment confirmed the cor-
rect ultrasound-guided targeting and release of ther-
mal energy only at the tumour. Based on these prem-
ises, for the next year the Breast Division research activ-
ity will be directed towards different targets.

Ongoing research
There are several weaknesses encountered in HIFU
ablation for breast cancer. The price of a HIFU device is
currently higher than other minimally invasive abla-
tion devices, but no additional purchase for a thermal
applicator for an individual patient is needed. With
technical developments, it is expected that the cost of
the device will be reduced in the future. Successful
thermal ablation is a function of appropriate patient
selection, and breast lesions close to the skin and
chest wall, as well as multiple lesions, should be
excluded from HIFU treatment. As pathological sam-
ples are not obtainable for assessing the tumour-free
margins of the ablated tissue after HIFU in situ abla-
tion, the lack of pathological method to directly
examine tumour margins is still a major argument
against this thermal approach for breast cancer. 
Until now, HIFU treatments of early-stage breast can-
cer have been conducted in research settings for the
assessment of technical safety, efficacy and feasibility,
and none of those described herein have been used
alone in clinical practice. Where clinically appropriate,
HIFU should give at least the same results as surgical
excision, with the extent of the negative surgical mar-
gins being determined by imaging. 
Although recent results have been very encouraging,
further trials are essential to evaluate the long-term
efficacy, cosmetic outcome and cost–effectiveness of
HIFU treatments in early-stage breast cancer. Until
these issues have been resolved, HIFU cannot be con-
sidered for conventional therapy for widespread clini-
cal application.
However, HIFU can already be offered as an option for
the treatment of some carefully selected breast can-
cers. Its non-invasive nature may make it attractive for
elderly women with early-stage breast cancer. HIFU
may also be performed as a local treatment to eradi-
cate small primary tumours or any residual tumour
that persists after the completion of systemic therapy.
Furthermore, HIFU can be used as a salvage method
to treat local recurrence after breast-conservation
therapy. Finally, HIFU can provide a non-invasive
method in outpatient settings to treat breast
fibroadenoma, which is a common benign breast
tumour in young women.

Fig.1,2: MRI shows hyperintense nodule of right
breast before treatment.

Fig.3: Mammography before treatment. Fig.4: MRI, one month after treatment, shows a huge
necrotic area. There is no evidence of the previous nodule.  

Fig.5: Mammography after treatment.

Fig.6: HIFU physic principle. Fig.7: US-guided HIFU equipment.
Fig.9: Surgical specimen: haemorrhagic ring 
surrounding the tumour.

Fig.8: From left to right
(H&E staining):  
a,b: coagulation 
necrosis (x100), (x20);   
c: Thrombosis and
microhaemorrhages.

References:
1. Veronesi  U. et al. Twenty-year follow-up of a randomized study

comparing breast-conserving surgery with radical mastectomy
for early breast cancer. N. Engl. J. Med.347(16),1227–1232 (2002).
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visualisation of the pelvic venous dilatation but is
rarely performed since PCS is often not consid-
ered. Pelvic US is useful for screening for other
pelvic pathologies that can mimic the symptoms
of PCS. Sonographic features of PCS include: tor-
tuous pelvic veins with at least one vein with a
diameter greater than 4-5 mm, slow flow, or
reversed flow.

CT and MRI are useful for delineating anatomical
abnormalities and for ruling out pelvic patholo-
gies. Both underestimate PCS due to the patient’s
supine position. The pelvic varices appear as dilat-
ed, tortuous, enhancing tubular structures near
the ovaries and uterus with possible extension to
the broad ligament, pelvic sidewall, and paravagi-
nal venous plexus. The pattern of enhancement
on CT can help identify ovarian vein reflux [3].
Competent ovarian veins do not exhibit early
opacification during the arterial phase, but an
incompetent ovarian vein with reflux will fill retro-
gradely at the same time as renal veins opacify [3,
11]. Opacification crossing the midline causing
uterine venous engorgement, congestion of the
ovarian plexus, or filling of vulvar and thigh vari-
cosities may be seen [3]. MRI allows the entire
venous system to be studied in the same circula-
tory phase. Gadolinium-enhanced three-dimen-
sional T1 gradient echo sequence is now the
investigation of choice for PCS [6].

Laparoscopy is used liberally to evaluate women
with CPP. More than 40% of laparoscopies per-
formed in the United States are for the diagnosis
of CPP [12]. PCS is difficult to diagnose on
laparoscopy [13]. False-negative findings are
attributed to Trendelenburg positioning and to
insufflation of the peritoneal cavity, which col-
lapses the varices [6, 13]. Laparoscopic evaluation
misses the diagnosis in >80% of patients but can
rule out other pelvic pathologies [6].

Retrograde ovarian vein venography is consid-
ered the gold standard for diagnosing PCS.
Venography will show reflux, contralateral venous
filling, internal iliac drainage, and extension into
inguinal, vulvar, perivesical, rectal, and lower limb
veins [14]. Ovarian varices are visualised with
injection into the ovarian veins, whereas pelvic
varices appear with injection of the internal iliac
veins [7]. Abnormal findings include: an enlarged
ovarian vein diameter (normal sizes are <5mm),
contrast retention in the ovarian and pelvic
venous plexus, filling of veins across the midline
including the ipsilateral or contralateral internal
iliac vein, and/or filling of vulvar and thigh vari-
cosities [2, 14, 15].

The approach for selective ovarian venography is
done via the femoral or internal jugular vein [6].
Images are acquired with the patient tilted into
the semi-erect position, preferably while perform-
ing the Valsalva manoeuver [6]. The left renal vein
is usually catheterised first; the right ovarian vein
is technically more difficult. Therapeutic interven-
tions can be conducted at the same time as the
diagnostic study. Venography is the most specific

Pelvic congestion syndrome (PCS) should be con-
sidered in women who are complaining of chron-
ic pelvic pain. Unfortunately, many PCS patients
endure significant stigmatisation when seeking
medical care. An incidence of emotional instabili-
ty is found in some patients (probably secondary
to living with chronic, unexplained and undiag-
nosed pain), which has led to psychiatric referral
in lieu of appropriate workup. One older and mis-
guided opinion: “PCS represents a psychic conflict
sailing under a gynecological flag” [1].  

Chronic pelvic pain (CPP) is defined as pain last-
ing greater than six months that is non-cyclical
and localised to the pelvis, lumbosacral area,
and/or buttocks [2]. A variety of entities cause
CPP including: endometriosis, pelvic adhesions,
chronic pelvic inflammatory disease, ovarian
cysts, ovarian varicosities, urologic dysfunction,
and irritable bowel syndrome [3]. PCS, ovarian
varicosities, is becoming recognised as an impor-
tant cause of CPP, but still remains under-diag-
nosed [5]. 

PCS consists of dilated uterine and ovarian veins
with reduced venous clearance [5]. Dilation of the
pelvic veins is common during pregnancy when
ovarian vein flow increases up to sixty times. The
increased blood flow causes venous dilatation
and also triggers venous valve incompetence [3].
Multiparous patients frequently exhibit valvular
dysfunction [6]. A congenital absence of venous
valves may explain the uncommon occurrence of
PCS in nulliparous women. Reflux in the ovarian
vein occurs more frequently on the left than on
the right. Reflux leads to a state of chronic dilata-
tion causing dull pelvic pain, pressure and heavi-
ness [2]. The excess blood flow is redirected into
the lower extremities through collateral channels,
causing varicose veins of the vulva, gluteal and
upper thigh regions. Ovarian vein tributaries may
also communicate with the inferior mesenteric
vein (i.e. colonic tributaries) accounting for symp-
toms that mimic irritable bowel syndrome [7].

The presentation of PCS can vary widely due to
myriad symptoms typically including: postcoital
ache, dyspareunia, dysmenorrhea, perineal pain,
bladder irritability, and vulvar, buttocks and upper
thigh varicosities [8]. Symptoms are exacerbated
by prolonged standing, walking, bending and lift-
ing, and coitus [3]. Pain tends to increase during
the day and is worse before and during the men-
strual period. Varicosities in the trigone region
can lead to bladder irritability that manifests as a
sterile urinary tract infection [8]. Thus the PCS
patient can present to the gynaecologist with
predominantly pelvic symptoms, to the vascular
surgeon with varicosities of the thighs and vulva
or to the urologist with frequency and urgency
[9].   

PCS has been an under-diagnosed cause of CPP,
partially due to non-specificity of routine imaging
[10]. Ultrasound, done in the supine position, is
unlikely to demonstrate varices. Standing or
employing a Valsalva manoeuver can improve

and sensitive test for PCS, so women with a
strong clinical history, but negative findings on
cross-sectional imaging or laparoscopy should
undergo selective ovarian and internal iliac
venography with the intent to treat varices if
found. 

Treatment options for PCS include conservative
measures such as analgesics, elastic stockings,
and pelvic elastic compression; these have little
benefit. Medical treatments have variable success,
the most successful being medroxyprogesterone
acetate (Depo-Provera) and goserelin acetate
(Zoladex). Surgical options for PCS include either
open or laparoscopic procedures. Hysterectomy,
with or without bilateral oophorectomy, has been
used for patients refractory to medical treatment.
However, clinical outcomes are variable with
some studies reporting residual pain following
hysterectomy in approximately one-third of
patients and a recurrence rate of 20% [8]. Clinical
failures occur because of the numerous anasto-
moses between ovarian and uterine veins in the
uteroovarian arcade [13]. Adequate resection
requires bilateral salpingo-oophorectomy [6].
Laparoscopic ligation of the ovarian veins can
result pain relief and resolved varicosities.
Hysterectomy and bilateral oopherectomy
improves symptoms in approximately two-thirds
of PCS patients, laparoscopic ovarian vein ligation
has a symptomatic improvement in three-quar-
ters [16]. The laparoscopic procedure is technical-
ly challenging due to multiple main trunks off the
ovarian vein and inadequate obliteration of these
channels creates a high risk for recurrence [13,
16].

Transcatheter embolisation of the ovarian vein
using metallic coils was reported in 1992. This
approach has revolutionised PCS management.
Surgery is plagued by the difficult and extensive
anastomoses of the uteroovarian arcade, but
embolotherapy offers a way to treat the ovarian
veins, but also the internal iliac branches [13].
Embolisation has less post-operative pain,
improved cosmesis, faster recovery [2, 13]. Coils
can effectively occlude the ovarian veins, howev-
er there can be recurrences due to recanalisation
or development of collaterals. A combination of
sclerosant foam and coils is also used. Acrylic glue
material, as a liquid can reflux into various collat-
eral branches. Embolisation of the internal iliac
veins can improve success rates and reduce recur-
rence caused by communication between the
ovarian venous plexus and internal iliac tributar-
ies [8]. 

Technical success rates for embolisation therapy
have been reported at 96–100% [8,10].
Improvement of at least some symptoms occurs
in 70-85% of patients, with 60% of patients hav-
ing complete resolution of symptoms [8,10].
Complication rates are reported to be <4% and
can include: ovarian vein thrombophlebitis, recur-
rence of varices, and migration of embolic materi-
al [8, 14].

Pelvic congestion syndrome

Anne Roberts
Dept. of Radiology
UCSD Medical Center, Thornton Hospital
La Jolla, California, USA

Pelvic congestion syndrome 
and varicocele
Special Session
Saturday, October 2, 11:30-12:30
Sala 3A

Don't miss it !

References:
1. Edlundh KO, Jansson B. Pelvic congestion syndrome - a prelimi-

nary psychiatric report. J Psychosom Res, 1966. 10(2): p. 221-9.
2. Chung MH, Huh CY. Comparison of treatments for pelvic con-

gestion syndrome. Tohoku J Exp Med, 2003. 201(3): p. 131-8.
3. Cura M. and Cura A. What is the significance of ovarian vein

reflux detected by computed tomography in patients with
pelvic pain? Clin Imaging, 2009. 33(4): p. 306-10

4. Liddle AD, Davies AH. Pelvic congestion syndrome: chronic
pelvic pain caused by ovarian and internal iliac varices.
Phlebology, 2007. 22(3): p. 100-4.

5. Cheong Y, William Stones R. Chronic pelvic pain: aetiology and
therapy. Best Pract Res Clin Obstet Gynaecol, 2006. 20(5): p.
695-711.

6. Liddle AD, Davies AH. Pelvic congestion syndrome: chronic
pelvic pain caused by ovarian and internal iliac varices.
Phlebology, 2007. 22(3): p. 100-4.

7. Venbrux AC, et al. Pelvic congestion syndrome (pelvic venous
incompetence): impact of ovarian and internal iliac vein
embolotherapy on menstrual cycle and chronic pelvic pain. J
Vasc Interv Radiol, 2002. 13(2 Pt 1): p. 171-8

8. Ganeshan A, et al. Chronic pelvic pain due to pelvic congestion
syndrome: the role of diagnostic and interventional radiology.
Cardiovasc Intervent Radiol, 2007. 30(6): p. 1105-11.

9. Craig O, Hobbs JT. Vulval phlebography in the pelvic conges-
tion syndrome. Clin Radiol, 1975. 26(4): p. 517-25

10. Kuligowska E, Deeds L 3rd, Lu K 3rd. Pelvic pain: overlooked
and underdiagnosed gynecologic conditions. Radiographics,
2005. 25(1): p. 3-20.

11. Rozenblit AM, et al. Incompetent and dilated ovarian veins: a
common CT finding in asymptomatic parous women. AJR Am J
Roentgenol, 2001. 176(1): p. 119-22.

12. Howard FM. The role of laparoscopy as a diagnostic tool in
chronic pelvic pain. Baillieres Best Pract Res Clin Obstet
Gynaecol, 2000. 14(3): p. 467-94.

13. Kim HS, et al. Embolotherapy for pelvic congestion syndrome:
long-term results. J Vasc Interv Radiol, 2006. 17(2 Pt 1): p. 289-
97.

14. Capasso P et al. Treatment of symptomatic pelvic varices by
ovarian vein embolization. Cardiovasc Intervent Radiol, 1997.
20(2): p. 107-11.

15. Beard RW, et al. Diagnosis of pelvic varicosities in women with
chronic pelvic pain. Lancet, 1984. 2(8409): p. 946-9

16. Nicholson T, Basile A. Pelvic congestion syndrome, who should
we treat and how? Tech Vasc Interv Radiol, 2006. 9(1): p. 19-23.

There has been one randomised clinical trial to
compare the effectiveness of embolisation with
other treatments. This randomised patients to
embolisation, hysterectomy with bilateral
oophorectomy, and unilateral oophorectomy [2].
Embolotherapy was significantly more effective at
reducing pelvic pain compared to other methods
(p < 0.05) [2]. Long-term follow-up of patients
who underwent embolotherapy demonstrated
that 83% of patients showed clinical improve-
ment even 4 years after embolisation [13]. The
improvement in mean pelvic pain level as well as
of dyspareunia, urinary frequency and menstrual
pain were all shown to be significant (p < .0001)
[13]. 

Pelvic congestion syndrome is a common but
often overlooked cause of CPP. It is a significant
source of morbidity and disability in the young,
female population. Once believed to be psy-
chogenic in origin, it is now recognised to repre-
sent significant anatomical abnormalities.
Ultrasound and cross-sectional imaging can be
used to begin the initial investigation into PCS by
ruling out other pelvic pathologies, but the gold
standard for diagnosis is venography. There are
several treatment options available, but embolisa-
tion is currently the treatment of choice.  
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As a special service to members, 
CIRSE is offering a Members’ Lounge at Valencia 2010

The welcome is also
extended to all those
involved in our
Spanish students'
programme.

All CIRSE members
are invited to make
use of our exclusive
Members’ Lounge, a
comfortable space
where you can take 
a well-deserved 
rest and a compli-
mentary snack. 
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Saturday, October 2
08:30 - 09:30
HE 105: Health Economics Course 1

10:00 - 11:00
HE 205: Health Economics Course 2

Sunday, October 3
08:30 - 09:30
HE 705: Health Economics Course 3

10:00 - 11:00
HE 805: Health Economics Course 4

Health 
Economics Course

In an ideal world, all patients would receive the
treatment they need, when they need it. In the
real world, however, there are many barriers,
the most common of which is money. Money
decides our access to healthcare, how long we
wait for it, who treats us, what treatments we’re
offered, and what follow-up care is provided.
Money decides what staff and equipment are
allocated to a department, and thus, what level
of care they are able to provide.

Despite their lack of training in this crucial area,
doctors do stellar work in looking after their
patients. But what if they understood more
about how the system worked – could they
help ensure that patients are seen faster, and
that they are offered the treatment that they
need, not the treatment they can afford? Could
they have more control over what procedures
they are allowed to offer?

While this situation is universal in the medical
sector, it is particularly applicable to IR. The
high costs of the equipment and materials can
prove an obstacle to IRs providing their essen-
tial techniques to patients. 

However, costs are not as straightforward as
they might seem. If payment upfront can save
money in the long-run, surely it is a good invest-
ment? But how can you prove this? What factors
have to be included? What economic factors
should be included in trials? And how can a doc-
tor running his own practice make sure that he
remains solvent, and thus able to keep provid-
ing care to patients over a long period of time?

Unfortunately, these are the questions and
challenges put to doctors regularly, which they
must face without with any appropriate train-
ing. CIRSE would like to remedy this situation:

The Health Economics Course aims to provide
understanding of the complex concepts of
health economics, including the use of appro-
priate language and comprehension of spe-
cialised literature, as well as the ability to orient
research toward such important issues. This is a
crucial factor in building a strong argument in
favour of your procedures – you must demon-
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New team training possibilities with Orzone

the harmonization of training and assessment of
knowledge, skills and behaviors. The framework
may support standard hospital processes
through computer based tools for training.
Orcamp offers a unique opportunity for the edu-
cator as well as the examiner to improve and
evaluate skills of their trainees in a realistic envi-
ronment without interfering with real patient.

Educational training sessions 
to CIRSE delegates
Comprising full-scale simulated imaging equip-
ment, patient table and screens, the Orcamp
installation is built up within a 25 m2 glass box
in Pavilion 5. The educational content for the
Orcamp training at CIRSE has been developed
in collaboration with Prof. Jon Moss (Glasgow)
and Prof. Lars Lönn (Copenhagen) and focuses
on a uterine artery embolisation (UAE) proce-
dure. Instructors from the CIRSE faculty will
proctor the UAE procedure throughout the
conference.

As many studies now have shown, errors occur
because of lack of technical expertise but also
because of non-technical reasons where for
example communication problems was found
to be a causal factor in 43% of errors made in
surgery.1 27% of claims against health care
organizations resulted from cognitive and diag-
nostic errors in the operating room2

The virtual reality simulation area expanded rap-
idly in the end of the 1990s and has today
become a tool, enabling the teaching of simple
tasks, as well as full real life procedures and
there are examples of such aids available in
interventional radiology,3 without putting the
patient at risk. Orzone, a Swedish simulation and
training company has envisioned a new plat-
form for multi-disciplinary training, where med-
ical teams would be able to train and collabo-
rate in real life situations. The platform called
Orcamp is a unique comprehensive training
environment which can be used for facilitating

”the aspiration of Vision Zero is
that no single patient shall be
harmed due to medical error”

Improving medical outcome
Orzone strives to improve patient safety by
focusing on skills of healthcare professionals
and the aspiration of Vision Zero is that no sin-
gle patient shall be harmed due to medical
error. However Vision Zero can never be
reached only by improving individual skills.
Structured systems need to be designed to
help medical professionals to continuously
build competency and proficiency in their daily
medical practice.

Delegates are welcome to sign up
at the Orcamp registration desk in
Pavilion 5.

Continuous Medical Education
Furthermore a collaboration has been estab-
lished between Orzone and the European
Union of Medical Specialists (UEMS). The UEMS
represents national associations of medical spe-
cialists from the 27 European Union Member
States and its associated countries and are
responsible for the European CME/CPD accredi-
tation process. The goal of this collaboration is
to harmonize medical specialist training in
Europe, supporting cross-border mobility and
improving healthcare quality through develop-
ing a structured web-based solution for train-
ing, accreditation and certification of medical
specialists.

Training sessions

Saturday, October 2
14:00

Sunday, October 3
10:00, 14:00

Monday, October 4
11:00, 12:30, 14:00
(in cooperation with the CIRSE 2010
Hands-on Masterclasses)

Tuesday, October 5
10:00, 14:00

Each session will last approx. 60 minutes.
Please note that participants need to register in
advance at an extra cost of € 60,-

1 Gawande AA, Zinner MJ, Studdert DM, Brennan
TA, Analysis of errors reported by surgeons at
three teaching hospitals. Surgery  003;133:614-21

2 Wilson J. A practical guide to risk management
in surgery: developing and planning. Health
Care Risk Resources International - Royal
College of Surgeons symposium, 1999

3 Coates et al, Endovascular Simulator Is of
Benefit in the Acquisition of Basic Skills by
Novice Operators,
J Vasc Interv Radiol 2010; 21:130–134The Orcamp

Orzone is a Swedish company within med-
ical simulation and training. The vision is to
reduce medical errors and improve patient
safety through the development of creative
tools based on web technology and
advanced medical simulation.

Orzone brings new training possibilities to
CIRSE and interventional radiology with The
Orcamp educational sessions.

A series of four interactive sessions

strate not only that a procedure works, but that
it works within the limitations of the available
budget. By the end of the course, you will be
equipped with enough knowledge to compe-
tently participate in the healthcare decision-
making process.

All the Health Economics Courses take place
in Sala 4D and are presented by Lieven
Annemans (Ghent/BE).

This series of Health Economics courses is
made possible through a grant from 
Cordis J&J.

Advertorial
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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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Have you been looking forward to this 
year’s Run S.M.A.R.T. and Soccer Cup? 

Radiographer Workshops at CIRSE 2010

This year, we are happy to welcome our
esteemed radiographer colleagues to CIRSE
with a series of dedicated workshops, jointly
organised with the European Federation of
Radiographer Societies (EFRS), and aimed at
catering for the needs of radiographers within
IR. This is in response to the growing number of
radiographers attending the CIRSE congress
every year. It is a trend we are happy to
respond to – optimal patient care can only be
delivered if both the physician and the sup-
porting team members are well-trained and
highly professional.

“Radiographers are our natural allies and co-
workers. To open a space for them at CIRSE meet-
ings could help them to learn more about the
newest developments in IR and to establish better
cooperation with interventional radiologists. I am
convinced that giving more responsibility to well-
trained radiographers will give us better chances
of working as a successful team.”
Jan Peregrin, CIRSE President

These workshops aim to promote the use of
appropriate imaging equipment, methods and
materials, as well as quality care with regard to
radiation protection.

As IR procedures become more and more com-
plex, the support of radiographers and nurses
is becoming increasingly necessary. We believe
that whole IR teams should attend CIRSE, and
providing these radiographer workshops is a
first step towards achieving this goal. 

Saturday, October 2

14:30-15:30
WS 509: EFRS Workshop 1
Radiation protection in interventional 
radiology from A to Z

Sunday, October 3
17:30-18:30
WS 1309: EFRS Workshop 2
The imaging process in interventional 
radiology

Monday, October 4
18:00-19:00
WS 2009: EFRS Workshop 3
New developments in equipment, materials
and procedures in interventional radiology

Tuesday, October 5
17:00-18:00
WS 2606: EFRS Workshop 4
Sharing experience in day-to-day practice of
the supporting staff in interventional radiology
departments

Having secured the use of the newly
renovated “Polideportivo Municipal
de Burjassot” sports complex, we
thought – why have 2 small events,
when you can have one big one?
So a big one is what you can expect! 

This year, both events will take
place simultaneously, giving partici-
pants the option of joining the 3 km
run on the peripheral running track,
or joining the battle for soccer glory
on the central pitch. We haven’t for-
gotten the cheerleaders either –
with all your sporting heroes in one
location, you can cheer you hearts
out while keeping yourself well
refreshed with our complimentary
buffet!

Run S.M.A.R.T. has been held at
every CIRSE congress since Athens,
and even in the cold, grey light of
morning, it always attracts more
than 100 participants. In the balmy
Spanish evening, it’s bound to be
even more popular this year. All par-
ticipants will get a free t-shirt, and
the fastest 3 runners will be award-
ed certificates.

As for the Soccer Cup – France, 
the winners of 2009, are eager to
defend their title, but the competi-
tion is fierce. Be sure to come along
and help cheer your team to victory!

All are most welcome to come along
and enjoy the atmosphere. Shuttle
buses leave the Congress Centre
directly after the award ceremony
today at 18:30. Make sure you come
and join the fun!

Because this year, they’re even better!
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Advertorial Gore Scientific Programme
Join us at CIRSE 2010, 2. – 6. October, Booth #32

12.30 – 13.30
GORE LEARNING CENTER

Performance in TEVAR with the Conformable
GORE® TAG® Endoprosthesis

• TEVAR device design and implications on
patient selection
Michael Dake, Stanford, CA, USA

• Early Experience with the Conformable
GORE® TAG® Endoprosthesis
Thomas Larzon, Orebro, Sweden

• New technology in TEVAR, hands on session
for the next generation
- Conformable GORE® TAG® Endoprosthesis
- GORE® DrySeal Sheath
- GORE® Tri-Lobe Balloon

Monday, 4 October

11.00 – 12.00
GORE LEARNING CENTER
Refreshments and lunch will be served

The Role of SFA Endoluminal Bypass in SFA
Intervention
Chairman: Matthew Matson, London, UK

Objectives:
• To understand the rationale, indications and

techniques for 25 cm GORE® VIABAHN®
Endoprosthesis with PROPATEN Bioactive
Surface

• To better understand the feasibility of trea-
ting long SFA lesions using the SFA
Endoluminal Bypass approach

• To offer a platform for discussion

25 cm GORE® VIABAHN® Endoprosthesis with
PROPATEN Bioactive Surface: Rationale,
Indications, Techniques and Evidence
Daniele Savio, Turin, Italy

Endoluminal SFA Bypass for the Treatment of
Long De Novo Lesions: Procedural Aspects and
Clinical Learnings
Michel Reijnen, Arnhem, The Netherlands

Endoluminal SFA Bypass for the Treatment of
In-Stent Restenosis
Marc Bosiers, Dendermonde, Belgium

Sunday, 3 October

8.00 – 8.20
GORE BREAKFAST SYMPOSIUM / SALA 4F 

The Role of SFA Endoluminal Bypass: Latest
Clinical Evidence and Ongoing Programmes
Moderator: Claudio Rabbia, Turin, Italy

Objectives:
• To understand the rationale, indications and

techniques for 25 cm GORE® VIABAHN®
Endoprosthesis with PROPATEN Bioactive
Surface

• To review the current clinical data and ongo-
ing programmes

VIASTAR Update: What We Have Learned About
Bare Metal Stents and SFA Endoluminal Bypass
in the Treatment of SFA Occlusive Disease
Johannes Lammer, Vienna, Austria

GORE® VIABAHN® Endoprosthesis for In-Stent
Restenosis 
Update: A Multicenter, Randomized, Controlled
Trial Comparing the GORE® VIABAHN®
Endoprosthesis with POBA for the Treatment of
SFA In-Stent Restenosis
Marc Bosiers, Dendermonde , Belgium

11.00 – 12.00
GORE LEARNING CENTER
Refreshments and lunch will be served

Interactive Review of Challenging SFA
Endoluminal Bypass Cases
Chairman: Eric Verhoeven, Nürnberg, Germany

Objectives: 
• To better understand the feasibility of trea-

ting long SFA lesions using the SFA
Endoluminal Bypass approach

• To understand failure modes of stents and
stent grafts in the SFA

• To offer a platform for controversial 
discussion

VIASTAR Case
Philipp Schäfer, Kiel, Germany

Bilateral SFA Case: GORE® VIABAHN®
Endoprosthesis vs. Bare Metal Stents
Klaus Overbeck, Sunderland, UK 

Long SFA Case with Multiple Devices
Rickard Nyman, Uppsala, Sweden

NEW 25 cm GORE® VIABAHN® with PROPATEN
Bioactive Surface: Potential Indications 
Michelangelo Ferri, Turin, Italy

Troubleshooting
Nicos Fotiadis, London, UK

Long Lesion SFA Intervention
Giancarlo Mansueto, Verona, Italy

12.30 – 13.30 
GORE LEARNING CENTER

Performance in EVAR with the GORE®
EXCLUDER® AAA Endoprosthesis
Chairman: Lars Lonn, Copenhagen, Denmark

Ten Years of Experience with the GORE®
EXCLUDER® AAA Endoprosthesis Outcomes
from a Single Center Experience
Geert Malleux, Leuven, Belgium

Maximizing Outcomes in Challenging Anatomy 
Tips and Tricks with GORE® EXCLUDER® AAA
Endoprosthesis
David J. Minion, Lexington, KY, USA

First Experience with the New GORE® 
EXCLUDER® AAA Endoprosthesis Featuring 
C3 Delivery System
Richard Mc Williams, Liverpool, UK

14.00 – 15.00
GORE LEARNING CENTER

The Future of the GORE® VIATORR® TIPS
Endoprosthesis for the Treatment of PH
Complications: Variceal Bleeding and
Refractory Ascites
Chairman: Pierre Goffette, Brussels, Belgium

Objectives:
• To share learnings
• To discuss the future of TIPS to treat compli-

cations of PH like for variceal bleeding and
refractory ascites

TIPS with PTFE Covered Stents Improves
Survival in High Risk Cirrhotic Patients
Admitted with an Acute Variceal Bleeding.
GORE® VIATORR® TIPS Endoprosthesis vs.
Endoscopic Bandligation
Joan Carles García Pagán, Barcelona, Spain

TIPS with PTFE Covered Stents vs. Paracenthesis
+ Albumin Infusion for the Treatment of
Refractory Ascites in Patients with Cirrhosis
Christophe Bureau, Toulouse, France

W. L. Gore & Associates, Inc.  •  
Flagstaff, AZ 86004  •  goremedical.com
Products listed may not be available in all markets.
GORE®, C3, EXCLUDER®, PROPATEN, TAG®,
VIABAHN®, VIATORR®, and designs are 
trademarks of W. L. Gore & Associates.
© 2010 W. L. Gore & Associates GmbH 
AP1731-EU3 AUGUST 2010

GORE® EXCLUDER® AAA Endoprosthesis GORE® VIATORR® TIPS EndoprosthesisConformable GORE® TAG® Thoracic
Endoprosthesis 

Tuesday, 5 October

11.00 – 12.00
GORE LEARNING CENTER
Refreshments and lunch will be served

Advanced Endovascular Treatment of
Popliteal Aneurysms: Data Review, Tips and
Tricks, Lessons Learned
Chairman: Carlo Ruotolo, Naples, Italy

Objectives:
• To understand failure modes of stents and

stent grafts in the Popliteal Artery
• To understand the rationale, indications and

techniques for 25 cm GORE® VIABAHN®
Endoprosthesis with PROPATEN Bioactive
Surface

• To offer a platform for discussion

Randomized Clinical Trial Comparing Surgical
Treatment of Popliteal Aneurysms to
Endoluminal Popliteal Bypass: A Study Showing
that Endoluminal Popliteal Bypass Improves
Patency
Michele Antonello, Padua, Italy

Advanced Techniques, Tips and Tricks – 
A Review of Challenging Cases
Ludovic Canaud, Montpellier, France

Endoluminal Popliteal Bypass Evidence Today
and Tomorrow
Eric Verhoeven, Nürnberg, Germany

25 cm GORE® VIABAHN® Endoprosthesis 
with PROPATEN Bioactive Surface



Valencia is a unique place, with a vibrant cul-
ture and language: a state within a state. Road
signs are often bilingual (Valencian and
Castillian below in smaller type). New street
signs use the Valencian word carrer (street),
but they only replace the signs when needed,
so there are also many older signs around
town which use the Castillian word calle. Its
unique culture can be attributed to the city’s
colourful past under many different regimes,
and today too, it remains a bit of a melting
pot, with immigrants from Latin America,
Africa, Asia, and in recent times, Europe.

What did the Romans ever do for Valencia?
As is so often the case, the Romans started the
whole story, and named the place Valentia, mean-
ing strength or valour. The historian Livy explains
that Valencia was founded in the 2nd Century
B.C., settled by Roman legionnaires who had
fought local Iberian rebels, and was named for
the practice of recognising the valour of soldiers
after war. It soon became a premier military retire-
ment colony, but was later destroyed by Pompey
in punishment for the city’s support of Sertorius
(who Pompey didn’t like), and remained a ghost
town for 50 years. It was then repopulated by
Roman colonists, and became a prosperous and
well-heeled kind of place. 

Christianity
In 304 A.D., a major turning point occurred. In fla-
grant disregard for the Roman authorities’ pen-
chant for oppressing early Christians, a young dea-
con named Vincente came preaching to the inhab-
itants. He was duly imprisoned, tortured, and even-
tually killed – throughout which, he refused to
renounce his faith. As a further warning to would-
be Christians, the Romans threw his body out for
wild animals to eat, but the creatures mysteriously
refused to defile his corpse. He was then thrown
into the sea with a millstone about his neck, but
somehow washed ashore. Just 9 years later,
Christianity became an official religion of the
Roman Empire, and the Christian community took
advantage of a political vacuum, rallied around the
miracle of Vincente’s death and took over the
Senate. San Vincente Martyr subsequently became
the patron saint of the Valencian Community, and
his crypt is still a major tourist attraction.

Agriculture blossomed along with trade – intri-
cate irrigation systems were introduced, and the
naturally dry lands of Valencia became lush pas-
tures. As many landowners had to be involved in
this irrigation scheme, a democratic water court
(Tribunal de los Aguas) was established to run the
common irrigation system without conflict. To
this day, the Tribunal meets every Thursday at
midday in the centre of Valencia. Superior medi-
cine, healthcare and science also contributed to
the city’s prosperity.

Christians again, then Moors again
Following a short period of unrest, “el Cid”, drunk
on the excitement of the Crusades, conquered
the city in 1094. His siege was brutal and his rule
was heavy, and he was determined to Christianise
the place. He started by turning the 9 mosques
into churches, expelling much of the Muslim pop-
ulation, and barring the rest from the city centre.
After his death, his wife ruled for 2 years, before
the city and its suffering population was returned
to the Almoravids in 1102 (a Berber dynasty from
North Africa). Seeing the Almoravid army outside
the city, the Christians set fire to it before aban-
doning it, and the Almoravids ruled for another
century.

El Cid is an interesting character. National hero to
some, brutal tyrant to others, it is nevertheless
impressive that he rose through the ranks from
lowly vassal to virtual king of Valencia.

La Reconquista
In 1238, King Jaime I of Aragon laid siege to the
city and forced a surrender. 50,000 Moors were
forced to leave and the city was duly purified by
means of holy water and mass. Mosques were
converted to churches, streets were widened, and
parishes and guilds became the new social struc-
tures. The territory of Valencia was named an
autonomous kingdom under the Crown of
Aragon, and the exiled Moors were replaced with
flocks of Catalans along the coast and Aragonese
in the interior regions, eager to settle the “new”
territory.

Age of Exploration and the Renaissance
During the 14th and 15th centuries, Valencia
became one of the major cities in the
Mediterranean, a sort of medieval New York.
Given that the Suez Canal wasn’t yet in existence,
the Mediterranean and the Straits of Gibraltar
were the main trade route connecting Europe,
Asia and Africa, and Valencia prospered. La Lonja
de la Seda, the silk exchange market, was built at
this time, as remains proof of the affluence that
reigned. The Borgia, who were of Valencian
descent, spilled their favours over the city. It was

This was the start of a motif in (much of)
Valencia’s history – a close connection with the
Catholic Church. Valencia has the dubious honour
of being the execution ground of the last victim
of the Spanish Inquisition in 1826, a school
teacher called Cayetano Ripoll who was accused
of being a deist and a freemason.

The cathedral of Our Lady of the Forsaken Basilica
also claims to have the true Holy Grail in its pos-
session, the Santo Caliz, which was brought to the
church by Emperor Valerian in the 3rd Century,
after having been brought to Rome from
Jerusalem by St. Peter himself. In keeping with
legend, it is a small, plain cup, but considerately
improved upon by adding gold, alabaster and
gemstones to its base during the Middle Ages.

Visigoths
As the Roman Empire began to crumble in the 5th

Century A.D., Valencia fell under the control of the
Nordic Visigoths of Toledo. Despite their (possibly
unjustified) reputation for poor administration,
they held control of the city until Muslims began
to spread into the area in 711 AD, where they
seemingly met little resistance.

Moors
The Moors (a fairly diverse group of Muslim peo-
ples) moved in from North Africa in the early 8th
Century, bringing radical change and huge pros-
perity through trade in silk, leather, paper, ceram-
ics, glasswork and silver. Islamic architecture is still
evident in the old walls, the Baños del Almirante
(bath house), and the Cathedral tower, El Micalet,
which used to be the minaret of the old mosque.
During Muslim rule, the city’s name changed to
Balansiya (Arabic). The winding streets of the old
city, the Barrio del Carmen, contain many build-
ings dating from Roman or Moorish times. 

The Moors brought more than good trading
know-how – they brought many of the character-
istics and practices that still give the region its
identity. It is thought that the importance given to
family and clan ties in Spain is inherited from the
Moorish times. The Muslims of that time were very
tolerant of religious diversity, and the different
ethnicities living within the territory soon began
intermingling. Foodstuffs such as rice, citrus fruits
and saffron were introduced to the Valencian diet.

Valencia – cultural melting pot 
and medieval New York

Valencian bankers who lent the funds for
Columbus’ 1492 jaunt to Queen Isabella. The apex
of modernity, the printing press, made its first
Iberian appearance in Valencia, and the first bible
printed in a Romance language was the Valencian
Bible in 1478.

The Counter Reformation spelled the beginning
of decline however, with Protestants being
repressed and the remaining Muslims being
expelled. As much of the agriculture and local
economy depended on the Moorish inhabitants,
this was not a wise decision, and the 17th
Century heralded another Dark Age, accompa-
nied by the Black Death.

In the early 1700s, there was a bit of confusion
about who was to become king, and the
Valencians made the unfortunate mistake of sid-
ing with Charles of Austria in the War of the
Spanish Succession. English soldiers held the city
for 16 months, but eventually the French
Bourbons won the war, and as payback for their
perceived treachery, Valencia was stripped of it
civil autonomy and local laws (known as the furs).
The nobility were exiled, and la Lonja was con-
verted to a barracks. However, despite religious
persecution and being stripped of her autonomy,
Valencia continued to prosper economically, with
the silk production becoming a huge new enter-
prise for the city.

20th Century

During the Spanish Civil War, the capital of the
Republic was moved to Valencia, and the city suf-
fered a terrible siege by Franco’s forces. The post-
war period was not a lot better – the teaching of
Valencian was prohibited. The reverse of both sit-
uations is now true – the Valencian language is
compulsory for every child studying in the region,
and Valencia is now considered one of the most
conservative areas of Spain. It was Franco who
designated Valencia an agricultural region of
Spain, and established Valencia as Europe’s
orange plantation.

Valencia was regranted Autonomous Statutes in
1982, of which Valencians are very proud. It has
strong links with its autonomous neighbour,
Catalunya, but despite its autonomous status, it
does not seek the extreme autonomy that other
regions do. Also, despite close historical and lin-
guistical ties between Catalunya and Valencia, do
make the mistake of equating the two – it will not
be appreciated. Patch-work it may be, but
Valencia’s cultural heritage is unique and flourish-
ing, and is a source of great pride for all
Valencians.
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