
CIRSE 2009 is the second CIRSE meeting in Portugal
and the biggest radiological congress ever held in
our country. Apart from the excellent scientific con-
tent, we have prepared an exciting social pro-
gramme that we hope will exceed all your expecta-
tions, promoting informal gatherings and strength-
ening the bonds that unify our countries.

Our 2009 venue, the Lisbon Congress Centre
located at the banks of the Tagus River, is the
perfect location for our congress. In addition,
Lisbon, Europe’s westernmost and sunniest
capital, offers us a splendid backdrop for CIRSE
2009. No city would be more appropriate to
embody the spirit of discovery of intervention-
al radiologists than Lisbon, home to pioneers
such as Vasco da Gama and Pedro Álvares
Cabral.

During your stay in Lisbon you will be able to
admire its architectural marvels and enjoy
breathtaking panoramic views of the city from
one of its many hilltops. Do not forget to take a
ride on one of the city’s charming old trams
and lose yourself in the medieval maze of
Alfama district or dive into the spectacular
Oceanarium! 

At night you will be able to enjoy the city’s
many gastronomic delights, listen to the
famous Fado songs or bar hop along the cob-
bled alleys of the Bairro Alto district. I truly
hope that you will not miss out on this!

We confidently expect that under CIRSE´s aus-
pices the new generation of interventional radi-
ologists will reach the fulfilment of their scien-
tific ambitions, with their spirits being lifted by
remembering the example of Egas Moniz who
achieved so much with such few resources.

In the name of the Local Host Committee I
would like to welcome you to Lisbon and wish
you a pleasant stay. We sincerely hope you will
have an unforgettable time here!

Paulo Vilares Morgado
Chairman of the Local Host Committee

Welcoming almost 5,000 interventionists from
around the world, CIRSE 2009 will officially be
inaugurated with today’s Opening Ceremony.
The ceremony which has become a CIRSE tradi-
tion over the years will include the CIRSE
award show honouring some of Interventional
Radiology’s most distinguished figures.

Of course it would not be a CIRSE Opening
Ceremony if it did not include a great show act
highlighting the host country’s culture. This
year we will enjoy Vozes da Rádio, Portugal's
number one a cappella group who will per-
form some of its most popular hits. 

The Opening Ceremony and Awards will be fol-
lowed by a welcome reception in front of
Auditorium 1. Accompanying persons who
would like to join us for the Ceremony and
Cocktail are very welcome.

We look forward to seeing you there!

CIRSE 2009 Awards

Join us for the CIRSE 2009 
Opening Ceremony and Cocktail Reception!

CIRSE 2009 - Lisbon
Saturday, September 19, 2009
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Today we are launching the 25th Annual CIRSE
Meeting. It has been honouring and challeng-
ing to be part of the organisation of this out-
standing international congress. CIRSE has
become Europe’s most comprehensive and
innovative interventional meeting, expanding
its reach beyond Europe and attracting experts
from around the globe. This has given us the
opportunity to share interventional radiology
with other medical specialities and promote
public awareness and political attention paid to
this appealing area of medicine.

We have registered a record number of submit-
ted oral presentations and EPOS posters. Under
the chairmanship of Marc Sapoval the
Programme Planning Committee has prepared
another well-structured scientific programme
based on research and education, the two
most important pillars of our meetings. This
has been made possible through the excellent
academic work of the members of our society.
This year the programme will feature a new line
of sessions on Health Economics.

In order to celebrate the 60th anniversary of
Egas Moniz’ Nobel Prize for Medicine and to
pay homage to this outstanding scientist, we
have organised a small exhibition dedicated to
the Portuguese School of Angiography located
in front of Auditorium 6. We hope you will
enjoy it!

Welcome to CIRSE 2009 !

Welcome to the 
2009 CIRSE meeting, 
Welcome to Lisbon!

R
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sible training. To me it is always a great pleas-
ure to see the interest our young congress
attendees show for the Foundation Courses.
These sessions giving “the essentials“ are
designed to provide a first insight into specific
procedures. They will be dedicated to non-vas-
cular intervention and embolization topics at
CIRSE 2009.

Workshops are another integral part of CIRSE,
as they provide close tutor-student interaction.
Due to a high demand, some of the most
attended workshops will be doubled to give
more congress attendees the opportunity to
attend. We have also complemented our pro-
gramme with a new hands-on workshop series
on IVC filters. The Closure Devices series at
CIRSE 2008 met with great interest, which is
why it will be repeated in 2009 as well.

This year’s morbidity and mortality conference
will be divided into a vascular and a non-vascu-
lar part, thus making it easier for interventional
radiologists specialised on specific procedures
to choose between one or the other.

A feature that is particularly close to my heart
are the methodology sessions. After "Research
Design" at CIRSE 2007 and 2008 we will be dis-
cussing "Health Economics" in 2009 and 2010,
a topic gaining more and more importance as
hospitals all over the world are pressed for
money and physicians increasingly have to be
aware of the economic implications of their
work.

Of course not everything at CIRSE 2009 will be
about work and I look forward to the great city
of Lisbon and the social events Paulo Vilares
Morgado and his Local Host Committee have
prepared for us.

I hope that you are as excited about CIRSE 2009
as I am and look forward to seeing you!

I am happy to say that in its 20 year history the
CIRSE meeting has become the number one
platform for image guided interventional pro-
cedures in Europe. Abstract submission has
almost doubled in the last three years alone,
leaving the 1,000 mark far behind in 2008. I am
particularly enthused about the number of
young doctors who submit their work to the
CIRSE annual meeting, thus providing fresh
input while at the same strengthening their
ties with colleagues from around the world.

The success of the CIRSE meetings is in great
part due to the importance given to research
within its programme. In order to further
increase this focus, the free paper sessions have
been moved to a more prominent time slot in
the early afternoon, enabling even more partic-
ipants to attend these interesting presenta-
tions. Another great novelty is the presentation
of a "featured paper" in each free paper ses-
sion, which was chosen in advance to be dis-
cussed with the audience.

Next to research the second pillar of our meet-
ings is of course education, as no specialty can
survive without making sure that young doc-
tors choosing to follow it receive the best pos-

Dear Colleagues,

Marc Sapoval 
Chairman of the Scientific 
Programme Planning Committee

Originally from Boston,
Massachusetts, Anne Roberts
studied medicine at the University
of California at San Diego. She has been
the Chief of Vascular and Interventional
Radiology at the UCSD Thornton Hospital
since 1996. Dr. Roberts has been strongly
involved in numerous organisations. She has
served as president of the SIR, the Western
Angiographic and Interventional Society (WAIS)
and has served in the Council Steering Committee
for the American College of Radiology (ACR). 

Anthony Nicholson
Influenced by interventionists such as David
Allison and Mike Collins, Anthony Nicholson
studied radiology at the University of Wales at
Cardiff as well as through a fellowship at the
University of California at San Diego. He has held
positions at the Hull and East Yorkshire Hospitals
as well as the Leeds Teaching Hospitals. 
Professor Nicholson’s involvement in
Interventional Radiology has lead him to pre-
side over the British Society of Interventional
Radiology as well as several CIRSE committees
and meetings. Today he is the Dean and Vice
President of the Royal College of Radiologists.

GOLD MEDAL
CIRSE is happy to announce that this year’s
Gold Medal will go to Johannes Lammer, one
of CIRSE’s most dedicated members and former
president of the society. 
Born and trained in Vienna, Professor Lammer
spent several years in the United States, among
others during fellowships at the University of
Pennsylvania and the University of California at
San Francisco. Later Professor Lammer returned
to the United States as a visiting professor at
the University of British Columbia, MacMaster
University in Hamilton, Canada and the
University of Ottowa. 
Being a member of CIRSE since its beginnings,
Professor Lammer was particularly involved in
the relocation of the society to Vienna and the
setting up of its own office there. He headed
the society from 2005-2007 and the 
CIRSE Foundation from 2007-2009. 

DISTINGUISHED CIRSE FELLOWSHIP
Anne Roberts
CIRSE is honoured to welcome Professor Anne
Roberts to the ranks of CIRSE Distinguished
Fellows. 

Saturday, September 19, 16:00
Auditorium 1

Jim A. Reekers
CIRSE President

Distinguished Fellows
Anne Roberts and Anthony Nicholson

Johannes Lammer
CIRSE 2009
Gold Medallist
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The more popular alternative is the application
of medical decision modelling through a med-
ical decision tree, in which the consequences of
the choice of a particular intervention are
examined, thereby using data from different
sources. Suppose, for example, that a new
intervention ‘New’ (a new stent for instance) is
compared to an existing approach ‘Current’ for
the management of critical limb ischemia. The
effectiveness of ‘New’ proves to be better
according to the results of a clinical study: fail-
ure occurs in 50% of patients treated with
‘Current’ compared to only 30% of patients
treated with ‘New’. 

Suppose now that ‘New’ is more expensive
than ‘Current’. It is still possible that in addition
to achieving a health gain, savings can be
made through the adoption of ‘New’ because
the chance of an amputation and thus the
expense associated to it are significantly
reduced. A decision tree makes it possible to
examine these questions and can provide a
solution to the problem. 
But not only costs are considered; also the
health gains need to be calculated in order to
make conclusions based on the two dimen-
sions: cost and health gains.

Hence, the full health economic evaluation
allows us to calculate the cost-effectiveness of
the new therapy. The basic principles of a cost-
effectiveness analysis are relatively simple. The
approach consists of three steps:
• The calculation of the difference in costs

between ‘New’ and ‘Current’ (CN-CC). It should
be noted that this difference is one of net
cost; that is, it already takes any savings (due
to avoided complications) into account.

• The calculation of the difference in effective-
ness between ‘New’ and ‘Current’ (EN-EC). If
the new treatment is more effective, it will
result in a net health gain. Note that, just as
costs are expressed in Euros or Pounds and
body weight expressed in kilos or pounds,
we can express this health gain in units. A
frequently applied unit of health is the QALY,
quality adjusted life year. This crucial concept
will be explained in detail in the health eco-
nomic course. 

• The calculation of the Incremental Cost
Effectiveness Ratio (ICER)
(CN-CC)/(EN-EC). 

Results can be graphically expressed in two
dimensions. Usually the representation that is
used is that shown in Figure 1. In this figure the
current treatment is shown in the origin. The
new treatment or intervention is then shown in
relation to the difference in the effect (repre-
sented on the X-axis) and the difference in cost
(represented on the Y-axis) in relation to the
current treatment.

The conflict between what societies are able to
pay for health care on the one hand and the
population’s need for health care on the other
hand is still increasing. 

Health economics aims to find the best possi-
ble way to spend the available financial means.
In order to apply economic thinking to health-
care, one should view the health sector as a
productive sector whose aim is to produce
health by ensuring that people live longer and
more healthily. Priority must be given to inter-
ventions (both preventive and curative) which
result in the greatest amount of health for the
money that is invested. Interventions with a
good ratio between the invested money and
the resulting health outcome are called cost-
effective. In health economic evaluations, the
net costs of an investment (e.g. a new technol-
ogy) are calculated in comparison to the cur-
rent alternative, and the ratio between these
net costs and the net health benefits is then
assessed.

There is an increasing need for assessing health
care technologies, pharmaceutical and diag-
nostic/therapeutic strategies in different thera-
peutic fields in order to decide whether they
are worthwhile being implemented. 
The health economic way of thinking and the
aim for efficiency are obviously more explicit in
situations where budgets for health care are
more limited. If there is no limitation on the
budget, it is more likely that all the new and
existing preventative and curative therapies
which produced a health gain will be used
extensively, perhaps even if their additional
effect on health was rather small. However, all
budgets are limited to at least some extent and
even if they increase, this growth has limits.
Therefore it is a challenge for any policy to bal-
ance what is possible and what is not within
the available budget. It is just as essential that
those who have an interest in participating in
decision-making at least understand the princi-
ples and methods applied in the optimal allo-
cation of resources.

Basically there are two main methods for carry-
ing out an economic evaluation of a particular
health intervention in comparison with an
alternative intervention (for instance bypass
surgery versus balloon angioplasty). The first of
these is through examination - either retro-
spectively (looking back) or prospectively (such
as a randomised clinical trial) - of both the clini-
cal data and data relating to medical consump-
tion (how many consultations, examinations,
days of hospitalisation, medicines, interven-
tions, etc. per patient), so that in the end it is
possible to measure both costs and effective-
ness of the compared alternatives. This
method, however, often encounters problems,
the main ones being the lack of complete data
in retrospective studies and the sometimes
artificial study protocol in prospective studies
(whereby some visits and investigations are
“forced” by the trial protocol, hence making the
economic data rather artificial).

Introduction to health economic 
evaluations in reimbursement decisions

Health Economics Course 1-5
Saturday, September 19, 08:30-9:30
Saturday, September 19, 10:00-11:00
Sunday, September 20, 08:30-9:30
Sunday, September 20, 10:00-11:00
Monday, September 21, 08:30-9:30

All sessions will take place in Room 1.15

Don't miss it !

Lieven Annemans
Professor of Health Economics
University of Gent, University of of Brussels
Belgium

References:
1. L. Annemans, Health economics for non-economists: An intro-

duction to the concepts, methods and pitfalls of health eco-
nomic evaluations 104 pages. info@academiapress.be 

Fig.1: Illustration of a new treatment compared to the current treatment in two dimensions

It is possible that the new treatment is cheaper
and more effective than the current treatment
(situation 1). In that case the new treatment
appears below and to the right of the current
treatment and is known as the dominant treat-
ment. However, if the new treatment is more
expensive than the current treatment and does
not lead to significant health gains (situation 2),
most policy makers will decide that this treat-
ment is not worth the money and is therefore
not efficient, not cost effective.

On the other hand, in situation 3 there are
admittedly extra costs, but there is an impor-
tant health gain as well. In that case the new
treatment is considered to be cost effective.
Where is the threshold? In other words, if situa-
tion 2 is not cost effective while situation 3 is
cost effective, there must be a threshold some-
where, above which the new treatment is not
deemed cost effective. The question we must
ask, therefore, is how much money the health
care payer is willing to pay to gain ‘one unit’ of
health. What we can already state with some
certainty here is that if there was enough
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money, the payer would possibly pay for every-
thing that is shown on the right side of the cur-
rent treatment, and therefore also for situation
2. But if there is not enough money, this thresh-
old of maximum willingness to pay for a unit of
health must be established. This threshold is
illustrated by the diagonal line and situation 4,
which falls exactly on that line.

In the health economic course many practical
examples of cost-effectiveness will be shown,
as well as how physicians can interpret results
of such evaluations. 

The Health Economics Courses at CIRSE 2009
have been made possible by an educational grant
from Cordis (Cordis Cardiac and Vascular
Institute).

Cordis and CIRSE warmly invite all 
CIRSE 2009 delegates, industry partners 
and the local community to participate 
in the "run S.M.A.R.T. " initiative. 

Our Local Host Committee has chosen a 
pleasant, 2.6 kilometres long route near 
the river Tagus, ending at the Monument 
to the Discoveries for this year's run.

The Run S.M.A.R.T. will take place
tomorrow, September 20, 
at 06:30 a.m. 

All participants are kindly asked to meet at
06:15 a.m. at the 25 de Abril Bridge where
the run will start. 

At 6 a.m. a bus will depart from “Estufa Fria”
(Parque Eduardo VII, Lisboa, 1070).

To register for run S.M.A.R.T. please visit 
Ms. Judith Maron at the hotels and social events
counter in the registration area.

The three fastest runners will receive their
official certificate during the Foundation
Party on Tuesday, September 22. 
All delegates participating in Run S.M.A.R.T.
will receive a medal and a free t-shirt. 

Be Part of Run S.M.A.R.T.!

Run S.M.A.R.T. is kindly sponsored by Cordis. 
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The CSTF members met at CIRSE 2008 in
Copenhagen and again in May 2009. This was
a ‘virtual’ European meeting, though, as
despite the technology our US colleagues
were left out in the ether. Apologies, and we
look forward to meeting again in person at
Lisbon. There still remain great challenges.
There are no standards for the use of simula-
tion to train in medical curricula, yet this is
strictly controlled for aviation simulation.
While simulation is an extraordinary and ver-
satile tool for training across the domains of
learning, it must be used appropriately, with-
in relevant parts of defined target curricula.
To be effective, training should use simula-
tions that have been shown to be a valid rep-
resentation of the steps of the training objec-
tive, replicated with an appropriate level of
fidelity (faithfulness of replication).

Derek Gould 
Chairman of the CIRSE Simulation Task Force

Of course it goes without saying that creden-
tialing organisations must be on board with
all this. CSTF is exploring how simulations are
best integrated into curricula, including how
to identify roles for existing and new simula-
tions that meet curricular training objectives.
Indeed, development of novel simulations is
ongoing by a number of academic groups
(e.g. Eugene, David Kessel, Leeds; CIMIT,
Steve Dawson, Harvard; CRaIVE, Derek Gould,
Liverpool) some with support of commercial
partners. 

Working with training organisations is key to
success in these endeavours, and this is partic-
ularly important in ongoing work to analyse IR
tasks for simulator development and to derive
metrics for objective assessment. This work is
involving subject experts from many countries
and is being carried out by Steve Dawson
(CIMIT, Harvard, USA) with SIR / RSNA, and
Sheena Johnson and Carrie Hunt (CRaIVE,
Manchester Business School, UK; funded by
CIRSE Foundation and BSIR) with CIRSE, BSIR
and RCR. It will be of great interest to compare
results across the different methodologies
used and, indeed, with the outcomes of other
specialty groups such as EVEREST.

Bill Lewandowski’s ongoing development of
re-commended standards for using simula-
tion has a focus on IR and is of great impor-
tance to obtaining consistent and safe bene-
fits from training and assessments using
computer based simulation. This work is pro-
gressing in close collaboration with CIRSE,
SIR, BSIR and RSNA.

At CIRSE 2009 there will be two events that
will centre on the use of simulation. Firstly,
the Simulator Gallery is now in its 4th year.
Delegates will once again have the opportu-
nity to receive mentored experience of pro-
cedural work with recognised experts in the
field. This will commence with a brief
overview / lecture on the topic, followed by
hands on performance of carotid, renal and
peripheral interventions‘ in silico’. As for last
year, we hope to also present some novel
work in progress for delegates’ interest and
evaluation.

Secondly, CIRSE 2009 presents the first plena-
ry session devoted to simulation. Four speak-
ers will explore what simulation is, what it
means to IR, how the technology works,
whether we need standards, and concludes
with an overview of the past and future for
this exciting technology.

CSTF is most grateful to the efforts and ener-
gy of David Buerstedde and, more recently,
Nadja Alomar from the CIRSE Office, who
have supported its work. 

We all look forward to seeing you at one of
the workshops. If you are able to make it you
are ‘virtually’ assured of a great experience. 

CIRSE Simulation Task Force (CSTF): 2009

Virtual Reality Workshops
VR-HWS 1 Peripherals 
Saturday, September 19, 11:00-13:00
VR-HWS 2 Renals 1 
Sunday, September 20, 11:00-13:00
VR-HWS 3 Renals 2 
Sunday, September 20, 16:00-18:00
VR-HWS 4 Carotids 1 
Monday, September 21, 11:00-13:00
VR-HWS 5 Carotids 2 
Monday, September 21, 16:00-18:00

Room 0.01, Simulator Gallery

Don't miss it !
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Uterine artery embolisation (UAE) has emerged
as a popular treatment amongst women with
symptomatic fibroids. Since the first published
case series in 1995 (1), the procedure has been
performed in more than 100,000 women
throughout the world. The evidence from ran-
domised controlled trials, case series and
national registries has demonstrated good
short and medium term results combined with
low morbidity and mortality when compared
with the surgical alternatives.
UAE is a treatment aimed at improving quality
of life and one of the reasons it has proved
popular with women is the rapid recovery time.
Studies have shown it to be cost effective, but
one of the disadvantages of the treatment is
that some women will develop new fibroids or
fibroid re-growth with recurrence of symptoms
necessitating further treatment.

Indications
UAE is a treatment option in women who have
fibroids causing symptoms such as menorrha-
gia, dysmenorrhoea, dyspareunia and pressure
effects on the intestinal or urinary tract. Pre-
treatment diagnosis is made in conjunction
with the gynaecologist and imaging with mag-
netic resonance (MR) or ultrasound (US).
Increasingly MR is performed prior to UAE to
identify other pathology such as adenomyosis.
UAE may still be appropriate when fibroids and
adenomyosis co-exist, but is considered less
efficacious (2). MR also allows objective assess-
ment of size, number, location and vascularity
of the fibroids before and after treatment by
UAE.
The NICE Heavy Menstrual Bleeding Guidelines
state that “when surgery for fibroid-related
HMB is felt necessary, then UAE, myomectomy
and hysterectomy must all be considered, dis-
cussed and documented” (3).

Technique
Catheterisation of both uterine arteries is per-
formed with a variety of 4 or 5 Fr catheters

using a unilateral or bilateral femoral artery
puncture. Some operators always use micro-
catheters to reduce the risk of spasm whilst
others reserve them for smaller arteries or
those with acutely angled or otherwise tortu-
ous origins which are difficult to catheterise
without causing distortion of the artery and
limiting free flow.
When UAE was first introduced, the embolisa-
tion technique was fairly standard with the use
of non- spherical particles of polyvinyl alcohol
(PVA) or gelatin sponge, but the introduction of
calibrated spherical embolic agents has created
some controversy. When using non-spherical
PVA or gelatin sponge, the end point of
embolisation is almost complete stasis of flow
in the uterine arteries. However, with the newer
particles, the embolisation endpoint has
changed to sluggish flow and patency in the
parent artery with a pruned tree appearance.
As yet there is no evidence to support the pref-
erence of one particular agent over another
and the choice of agent is operator dependent.
Radiation exposure must be kept to a mini-
mum by attention to technique (4) and the
operator should have knowledge of the varia-
tions in uterine artery anatomy and potential
anastamoses with other arteries such as the
ovarian arteries. 

Results
The trials reported in the literature show that
UAE and hysterectomy have similar results
regarding quality of life and complications, but
there is a significantly shorter hospital stay and
recovery time with UAE (5,6,7). However, 10%
of women undergoing UAE will require further
treatment (either repeat UAE or hysterectomy)
for inadequate symptomatic control. The
HOPEFUL study comparing hysterectomy and
UAE reported that as many as 23% of women
undergoing UAE required further intervention
at follow-up to 4.6 years (8).
Many women who choose UAE do so to avoid
hysterectomy for a variety of reasons and
therefore myomectomy is a more suitable com-
parator, but currently only one tenth of the
number of myomectomies in relation to hys-
terectomies are performed annually in the UK.
There is one published randomised trial

between UAE and myomectomy (9) of 121
women. We have completed a similar ran-
domised controlled trial in 163 women not
wishing for fertility (10). 
UAE is as effective as myomectomy in improv-
ing symptoms. There was a lower major compli-
cation rate of UAE compared with myomectomy
in our study, but 14% of those treated by UAE
required a further intervention at 2 year follow-
up. The study by Mara et al. looked at reproduc-
tive outcomes in 66 women who had tried to
conceive and reported superior outcomes with
myomectomy than UAE. However, there is no
doubt that a larger trial with longer follow-up is
required to address which treatment option is
better in women desiring fertility.

Complications 
Post embolisation syndrome is a consequence
of embolization, but becomes a complication if
severe, necessitating readmission. This occurs
in 3-5%.
Fibroid expulsion is more commonly seen with
submucosal fibroids. Fibroids can become
impacted at the cervix causing pain and
endometritis requiring surgical removal and
antibiotics. Infection can lead to septicaemia
and requires emergency hysterectomy. For this
reason one of the most important contra-indi-
cations to UAE is the presence of current or
recent infection in the genital tract and women
must be willing to consent to a hysterectomy
should this complication occur.
UAE interferes with ovarian blood supply and
can cause permanent or temporary amenor-
rhoea. This is particularly important for women
wishing to become pregnant. The incidence
rises from about 7% in women under 45 years
to 25% in those over 45years.

One of the most important aspects of UAE to
impart to patients and clinical staff is that these
complications can be delayed for several years
from the time of the procedure.

Counselling and clinics
Women requesting UAE have usually read
about it in magazines or on the internet or
have heard about it from friends and family.
They are young, informed and expect to see

Uterine artery embolisation for fibroids - 
a patient driven treatment

Anna Maria Belli
Professor of Interventional Radiology
St George’s Hospital and Medical School
London, UK

UFE
Foundation Course
Saturday, September 19, 10:00-11:00
Auditorium 1 

Don't miss it !
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At walking distance from where CIRSE 2009 is
taking place you will find places and an atmos-
phere evocative of the Portuguese discoveries
of the fifteenth and sixteenth centuries. These
places tell a story of daring adventure, “show-
ing worlds to the world” through “seas never
before navigated”, as Luis de Camões, one of
our greatest poets who also took part in the
Portuguese Age of Exploration, puts it.

To a certain extent, in what concerns us now,
history repeats itself. “Conquering a bit of the
unknown” is the apt expression that Egas
Moniz used to describe his own explorations,
not of navigational routes of the oceans, but of
the vessels of the brain.

In the same town where the Caravels set sail
hundreds of years before, he was the first to
visualise the intricacies of the vascular anatomy
of the brain, first in dogs and rabbits, then in
human cadavers and finally in living patients.
For that he developed the concept of an intra-
arterial injection of opaque material in the
internal carotid artery.

The technique was a success and in 1927 he
reported the first cerebral arteriogram. Others
followed his trail. Protected from the glare of
sunny Lisbon, in the dimness of cloisters and
old convents turned into hospitals, the
Portuguese School of Angiography was leading
its way “through seas never before navigated”.

Translumbar aortography was first described
by Reynaldo dos Santos in 1929. He was
encouraged by the lack of substantial compli-
cations of puncturing the aorta accidentally

Conquering a bit of the unknown - 
The Portuguese School of Angiography

the clinician who will perform the procedure.
They view the interventional radiologist not as
a technician but as their clinician jointly
involved in their care with the gynaecologist. It
is therefore incumbent on the radiologist to
behave accordingly and see these patients in
clinics both before the procedure and during
follow-up. 
The clinic visit also provides a perfect opportuni-
ty for the radiologist to ensure that expectations
of the procedure are realistic and so avoid disap-
pointment. Most women do not realise that a
large fibroid uterus will not shrink down to nor-
mal dimensions. Others are surprised that they
will experience pain following UAE despite the
fact that it is minimally invasive. By having this
frank discussion and speaking to the clinician
who performs the procedure, they can make a
truly informed decision about how to proceed
and be directed to surgery, if that is more appro-
priate. This approach creates better satisfaction
amongst patients and clinicians, as it proves
mutually beneficial and increases referrals.

while experimenting with lumbar ganglionic
blockade. By 1937 he had performed more
than 1,000 translumbar aortograms.

Also since 1929 and together with Augusto
Lamas and Pereira Caldas he successfully
applied the technique developed by Egas
Moniz to peripheral studies. In 1930 Hernani
Monteiro and co-workers developed seminal
work in lymphangiography. One of them,
Sousa Pereira, later explored the Radiological
visualisation of the portal system.

Egas Moniz, Lopo de Carvalho and Almeida
Lima described pulmonary arteriography and
obtained the first human "Angiopneumography”,
as it was named at the time, in February of
1931. Direct or ascending venography was first
reported by Cid dos Santos in 1938, whose
major development, however, was the inven-
tion of endoartererectomy in 1946.

Moniz was awarded the Nobel Prize for
Medicine and Biology in 1949, although not for
his highly innovative work on angiography,
but, ironically, for the development of pre-
frontal leucotomy for treating mental disorders,
a procedure that has mostly been abandoned.
Angiography, however, withstood the march of
time and we interventionalists have written the
most significant part of its story since then. 

On the occasion of CIRSE 2009, CIRSE is cele-
brating the achievements of these Portuguese
explorers with an exhibition about their discov-
eries. 

We warmly invite all of you to visit the exhi-
bition about the Portuguese School of
Angiography, including the table first used
in cerebral angiography by Egas Moniz, in
front of Auditorium 6!

Luis P. Rosa
Co-Chairman of the CIRSE 2009 
Local Host Committee

Portuguese School of Angiography
Exhibition
In front of Auditorium 6

Don't miss it !
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Introduction - Cone beam CT
Although conventional interventional radiolo-
gy is associated with two dimensional X-ray
guidance for predominantly vascular work, the
scope of IR has been explored and expanded
continuously in the past years towards a higher
diversity in vascular and non-vascular proce-
dures. This phenomenon is partly due to the
innovative nature of this clinical field, but may
also be attributed to technical developments in
medical imaging. One of the emerging tech-
nologies useful for needle guided interventions
is cone beam CT (CBCT). This novel CT-like
imaging feature can be performed in the
angiosuite and is acquired by a rotational scan
of the conventional C-arm. 

The latest generation of angiography and fluo-
roscopy equipment has traded its image inten-
sifier for flat panel detectors, boosting the spa-
tial resolution of three dimensional acquisi-
tions, thus allowing CT-like imaging. Compared
to conventional CT there are some differences.
In general CT makes use of a so-called fan
beam, whereas CBCT uses a cone-shaped
beam. A volume-CT in conventional CT-scan-
ners is made by changing a stationary circle
rotation around the patient to a helix by simul-
taneously moving the table through the X-ray
beam. In CBCT the detector remains stationary
in one single rotation, because the cone shape
of the bundle on the detector already provides
a scan volume instead of only one slice.

Combining cone beam CT and 3D needle
guidance
A cone beam CT volume can be used for check-
ing the result of an interventional procedure or
quick imaging in case of sudden complications
during an intervention (bleeding, stent migra-
tion, etc.). Apart from that the volume can be
used to make a virtual needle planning prior to
a percutaneous intervention. This technology is
called XperGuide and was developed by Philips
Healthcare. Using this technique the target (e.g.
a target organ or anatomical structure for biop-
sy or an ablation) and the needle trajectory can
be accurately planned. By also identifying
important vital anatomical structures a possi-
ble safe window for placement of a needle can
be found or needle path for performing a pro-
cedure can be determined. 

XperGuide procedure
In the last 2 years we have gained considerable
experience with this technique in the St.
Antonius Hospital in Nieuwegein, the
Netherlands. As a first step to perform an
XperGuide procedure, the patient needs to be
positioned so that the target area will lie within
the foreseen image volume. Due to the limited
physical dimensions of the detector in the C-
arm, this requires planning. In addition, atten-
tion should be paid to position the patient in
such a way that the C-arm is able to rotate
around the patient uneventfully. For acquiring
a cone beam CT volume two basic C-arm posi-
tions are possible: head position/propeller scan
(240º rotation) or by the side of the patient a so
called nurse position/roll scan (180º rotation).
Better image quality is achieved by performing
a (faster) propeller scan, due to the larger num-
ber of images that is acquired compared with a
roll scan. 

After the scan the CBCT volume is reconstruct-
ed, a virtual needle path can be drawn in the
volume. Special software links the planned vir-
tual 3D path to the C-arm, after which real-time
feedback is provided between the motion of
the C-arm and the virtual planning. This feature
allows automatic positioning of the C-arm in
the exact angle that is desired for optimal real-
time needle guidance based on the planned
needle path. A diagnostic or therapeutic inter-
vention is usually concluded by a check CBCT,
for verification of the needle position and for
checking possible complications (bleeding,
pneumothorax). 

Merging cone beam CT with pre-interven-
tional CT and MR 
Although the image quality of CBCT is suffi-
cient for performing the needle path planning,
additional information from pre-interventional
CT or MR images may sometimes be required.
Especially the unique soft tissue information of
MR can sometimes be very helpful for needle
path planning or targeting. In these cases it is
possible to import DICOM-images in the sys-
tem and use them for planning. The imported
volume is then registered to a CBCT volume
based on anatomical landmarks, after which
the needle planning can be performed on the
imported volume as described above. This
technique is very helpful in needle interven-
tions in soft tissue lesions or lesions only visible
on contrast enhanced CT. 

Cone beam CT and diagnostic biopsy:
results
In our hospital this technique has been used in
over 200 patients with an indication for CT
guided biopsies. During the procedures only
one major complication occurred (pneumotho-
rax requiring insertion of a chest tube). This
new needle guidance technology is considered
valuable, since we have accomplished 100%
technical success in terms of reaching the cor-
rect target position. The use of a live fluo-
roscopy on top of 3D guidance has resulted in
a significant reduction of procedure time. In
addition, the open architecture of the C-arm
not only provides a lot of working space, but
also results in a less claustrophobic experience
by the patient.

Cone beam CT and radiation dose
Extensive dose measurements in our first 150
patients have shown that a considerable reduc-
tion in radiation dose for the patient can be
achieved by using this technique instead of
conventional CT. Apart from the initial acquisi-
tion for planning a typical needle guidance, the
CBCT procedure consists of at least a check
CBCT after the needle intervention. Our results
show a dose reduction varying between 20%-
80%, depending on the anatomical location.
Further dose reductions are possible with the
recently introduced horizontal collimation for
the check CBCT (smaller volume, only in the
direct area of interest).

Therapeutic interventions with Cone beam
CT: Cryo-ablations
It has been a few months now that we have
been using this technique for placing needles
in renal cell tumours to perform cryo-ablations.
In clinical practice using real time needle guid-
ance and CBCT proves to be a lot quicker than

Cone beam CT and real time 
3D needle guidance for biopsy 
and needle interventions

using CT or MR. There is also a considerable
time gain in comparison with procedures using
a laparoscopic approach. In laparoscopy dorsal-
ly located tumours can be a separate compli-
cating factor, since the kidney has to be surgi-
cally dissected completely and lifted for access.
In a prone position the XperGuide procedure
can be performed easily and specifically dorsal-
ly located tumours are easily accessible.
Despite the presence of needle artefacts on
control CBCT's the ice ball can be visualised
during the treatment. Up to now we have suc-
cessfully treated renal cell tumours ranging
from 1cm to over 6,5cm in diameter. 

Expanding the horizon of 3D needle guidance
Various clinical applications may be addressed
with this technique instead of using convention-
al CT. Especially difficult anatomical positions
that are cumbersome to visualise using ultra-
sound or procedures requiring a dynamic moni-
toring of needle progression may benefit from
this technique. Some examples of challenging
procedures where XperGuide was used success-
fully are the treatment of a type II endoleak after
EVAR, celiac plexus block, trigeminal nerve abla-
tion, drainage of peri-aortic fluid collections in
the mediastinum, and pre-operative tumour
localisation in small lung tumours.

Limitations
Apart from higher accuracy for needle place-
ment and the considerable reduction in dose
for the patient there are also minor disadvan-
tages. The exact position of the organs of the
upper abdomen can vary considerably in prone
or supine position. Therefore there can be con-
siderable differences between the diagnostic
CT scan and the cone beam CT during the
planning stage of the intervention. Also cur-
rently there is no active movement compensa-
tion available yet. Patients unable to lie still for
a limited period of time are a problem for using
this technique, and movement caused by
breathing needs active manual compensation
by the interventional radiologist. Apart from
that, obese patients may be too large for prop-
er positioning and unobstructed rotation of the
C-arm. Further improvement of image quality
can be achieved by better artefact
correction/reduction. 

Conclusion
Cone beam CT and 3D needle guidance are
promising new techniques in the angio suite,
replacing conventional CT guided procedures
with equal or higher accuracy and less dose for
the patient. These technical developments may
enable us to broaden our spectrum of clinical
applications in the field of interventional radi-
ology. 

Marco van Strijen
Interventional Radiologist
St. Antonius Hospital 
Nieuwegein, The Netherlands

Fig.1: Typical setup of working with XperGuide;
note the large working space!

Fig.2: Example of a cone beam CT volume. Renal
cell carcinoma in the lower pole of the left kidney.

Fig.3: Merging of MRI and CBCT needle planning
in a patient with infiltrating mass between
brachial plexus (circle) and brachial artery
(arrow)

Fig.4: Example of a CBCT volume with 8 cryo-
needles and iceball in a lower pole renal cell 
carcinoma.

References:
1. Daly MJ, Siewerdsen JH, Moseley DJ, Jaffray DA, Irish JC. (2006)
2. Intraoperative cone-beam CT for guidance of head and neck

surgery: Assessment of dose and image quality using a C-arm
prototype.

3. Med Phys. 2006 Oct;33(10):3767-80
4. Siewerdsen JH, Moseley DJ, Burch S, Bisland SK, Bogaards A,

Wilson BC, Jaffray DA. (2005)
5. Volume CT with a flat-panel detector on a mobile, isocentric 

C-arm: pre-clinical investigation in guidance of minimally inva-
sive surgery.

6. Med Phys. 2005 Jan;32(1):241-54.
7. Ritter D, Orman J, Schmidgunst C, Graumann R. (2007)
8. 3D soft tissue imaging with a mobile C-arm.
9. Comput Med Imaging Graph. 2007 Mar;31(2):91-102. 
10. Racadio JM, Babic D, Homan R, Rampton JW, Patel MN, 

Racadio JM, Johnson NM (2007)
11. Live 3D Guidance in the Interventional Radiology Suite
12. Am J Roentgenol. 2007 Dec;189(6):W357-64



Special Edition / CIRSE 2009 - Lisbon

8 Pain Management Saturday, September 19, 2009

Uterine fibroid embolization (UFE) has evolved
to a mainstream treatment option for sympto-
matic fibroids. Unfortunately UFE is often asso-
ciated with quite significant post- procedural
pelvic pain. The pain follows a consistent pat-
tern over time: it typically starts right after fin-
ishing embolising the second uterine artery fol-
lowed by a sharp increase of pain peaking 2-6
hours after the procedure. Then the pain
steadily decreases over the next several hours
to reach acceptable levels the next morning
(about 18-24 hours after the procedure).
Therefore a pain control strategy which min-
imises the first 12-24 hours after UFE is desir-
able. 

Today in most practices patient controlled anal-
gesia (PCA) with opiates or even an epidural
catheter/spinal anaesthesia is used for pain
control. A major drawback of the PCA is nau-
sea/vomiting caused by the opiates. An epidur-
al catheter placement is nearly as invasive as
the entire UFE procedure itself and therefore
does not fit to the concept of minimising inva-
siveness. The answer is a regional nerve block
which is safe and effective and applicable by
the interventionalist during UFE. 

Superior hypogastric nerve block (SHNB)
The use of a SHNB for pain management after
UFE was first described by Rasuli et al in JVIR
2004; 15:1423-1429. Despite good results in a
prospective single arm clinical trial with 139
patients this technique has not yet been used
by many interventionalists. I have been using
the SHNB for more than three years in every
UFE with very good success.

The superior hypogastric nerve plexus is part of
the sympathetic nervous system and collects
the sympathetic nerves from the pelvis includ-
ing the innervations of the uterus. The superior
hypogastric plexus is typically located in front
of the 5th lumbar vertebral body just below
the aortic bifurcation. The idea and concept of
the SHNB is to block this nerve plexus with a
long-acting local anaesthetic such as ropiva-
cain 0.75% (Naropin) or bupivacain 0.5%

Christoph Binkert
Chairman of Radiology Kantonsspital Zürich
Associate Professor
University of Zurich
Switzerland

(Carbostesin). Both anaesthetics provide a
regional nerve blockage for 6-10 hours. The
advantage of ropivacain is a lower cardiotoxici-
ty compared to bupivacain.

The technique of the SHNB is quite straightfor-
ward. During the pre- procedural preparation
not only the groin area, but also the anterior
part of the abdomen is prepped. After emboli-
sation of the contralateral uterine artery the
catheter is filled with contrast to mark the aor-
tic bifurcation. Then a hole is cut in the drape
just below the umbilicus. A 21G needle is
advanced “down the barrel” in the midline aim-
ing below the aortic bifurcation (Fig.1a). The
needle is advanced until it hits the anterior
aspect of L5. A 21G needle is preferred over a
22G needle, as the latter is too flexible and
therefore hard to steer. Prior to needle
advancement local anaesthesia should be used
for the skin and the peritoneum for better com-
fort. Once the needle reaches the bone of L5,
contrast is injected to confirm the correct loca-
tion of the needle in the pre- vertebral space. It
is very helpful to confirm the position in a later-
al view (Fig.1b). Then 20ml of local anaesthetic

is injected under fluoroscopic control. The ini-
tial contrast is pushed to the side and diluted
(Fig.1c). At the end of the injection the needle
is removed. During needle insertion the bowel
and/or a large uterus has to be traversed,
which does not seem to cause any problems. It
is important to obtain a symmetrical distribu-
tion of the local anaesthesia of both sides of
midline for good pain control. The time needed
for the SHNB, starting with cutting the hole in
the drape until pulling the needle, is only 5-10
minutes.

Rasuli et al. found that all patients could be dis-
charged home within 6 hours of the procedure
with only 6% re-admission. I tend to keep my
patients in over night for better observation.
Typically they have no pain for several hours
following UFE. After the SHNB wears off
patients start to feel mild to moderate pain.
The next morning the pain is similar to the pain
of patients without SHNB. The only adverse
effect of the SHNB in my experience was a tem-
porary hypoesthesia in one foot which went
away a few hours later without any interven-
tion.

Fig.1a

Image guided pain management for UFE

Image Guided Pain Management
Special Session
Saturday, September 19, 10:00-11:00,
Auditorium 2

Don't miss it !

Fig.1b Fig.1c

In addition to the SHNB all patients receive
ketorolac (Toradol) 60mg during UFE and
30mg every 6 hours while in the hospital fol-
lowed by ibuprofen (Brufen) 4x 600mg for 5
days. If more analgesia is needed patients are
given paracetamol (Panadol, Tylenol) - up to
4x500mg or, for more severe pain, metamizol
(Novalgin) up to 4x500mg.

Possible impact of SHNB on UFE
UFE is a minimally invasive treatment for symp-
tomatic fibroids with proven good clinical out-
come. Post-procedural pain is perceived as one
of the main drawbacks of UFE. Pain reduction
fits well to the paradigm of a minimally inva-
sive, modern procedure. SNHB can significantly
reduce the pain of UFE, which dramatically
increases the comfort for women after the pro-
cedure. In addition the SNHB is very well
received by the nursing staff, transforming UFE
into a very attractive minimally invasive treat-
ment in their eyes. SNHB is easy, quick and safe
and therefore should be adopted by IR.

The CIRSE Foundation is delighted
to invite interested CIRSE
Members from Europe and Middle
East to apply for one of the
remaining 2 days Hands-On
Courses including theoretical
introduction and practical train-
ing on simulators.  The courses
will be held in the facilities of our
corporate partners.

In cooperation with our corporate
partners the CIRSE Foundation will
provide CIRSE Members with a suc-
cessful application, financial sup-
port for flight and hotel accommo-
dation.  The participation of the
courses is limited, early applica-
tion is therefore recommended. 

Introduction to Peripheral 
Vascular Interventions
October 12-13, 2009, Hamburg (DE)  

Advanced Techniques 
treating PAOD 
October 22 - 23, 2009, Diegem (BE)  

Introduction to Peripheral 
Vascular Interventions
December 1-2, 2009, Hamburg (DE)  

For further details and registration 
please visit our homepage at
www.cirse.org 

In cooperation with 

CIRSE 

Members 

only!

Hands-on Courses
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The Artis zeego angiography system of
Siemens Healthcare provides unprecedented
flexibility for interventional radiology. The
robotic technology integrated in Artis zeego
allows the radiologist to move the C-arm to
almost any position around the patient. This
makes it easier than ever to perform complex
procedures such as selective internal radiation
therapy (SIRT).

Artis zeego is the innovation highlight of the
Artis zee family for interventional radiology.
The combination of a C-arm with an industrial
robot provides the interventional radiologists
with almost unlimited freedom of movement.
The flat detector of the system rotates two
times 220 degrees around the patient at such
high precision that cross-sectional images with
coverage of 47cm are created. These images
allow for more anatomical coverage than possi-
ble with any other angiography system. 

The handling of the Artis zeego system includ-
ing the performance of a large volume DynaCT
run is easy to learn, since the user is guided
through all necessary steps by the system itself.
The system automatically checks for invalid set-
tings and is furthermore equipped with a colli-
sion warning. Thus, certainty and confidence
during the procedure are increased, particularly
in heavily pre-treated patients with a complex
arterial anatomy which is frequently observed
in patients who are referred for SIRT.

During SIRT prophylactic embolization of 
the gastroduodenal artery is done routinely.
Furthermore, to avoid ectopic implantation of
Yttrium90 microspheres into aberrant visceral ves-
sels, a careful and meticulous angiography of the
hepatic vasculature is mandatory. However, the
differentiation between intra-hepatic vessels and
vessels leading into the GI-territory is not very
easy in all cases, especially not in those where
extensive tumour burden is present or in patients
who previously underwent surgical resection of
liver tumours. In order to increase the patient’s
safety in terms of avoiding distribution or reflux of
microspheres outside the liver, an identification
and occlusion of those vessels is crucial for pre-
venting side effects (e.g. gastric ulcers, pancreati-
tis, skin ulcerations) for the patient.

Radioembolization (SIRT) – 
The use of cone-beam CT

Tobias F. Jakobs
Section Chief, Angiography 
and Interventional Radiology
Department of Radiology, University of Munich 
Germany

References:
1. Lewandowski RJ, Sato KT, Atassi B, Ryu RK, Nemcek AA, Jr., Kulik

L et al. Radioembolization with (90)Y Microspheres:
Angiographic and Technical Considerations. Cardiovasc
Intervent Radiol 2007 

2. Orth RC, Wallace MJ, Kuo MD. C-arm cone-beam CT: general
principles and technical considerations for use in interventional
radiology. J Vasc Interv Radiol 2009; 20(7 Suppl):S538-S544.

3. Wallace MJ, Kuo MD, Glaiberman C, Binkert CA, Orth RC, Soulez
G. Three-dimensional C-arm cone-beam CT: applications in the
interventional suite. J Vasc Interv Radiol 2009; 20(7 Suppl):S523-
S537.

Liver Metastasis 
Special Session
Saturday, September 19, 11:30-12:30
Auditorium 6

Don't miss it !

Fig.1a

Fig.1b

Fig.1c

Fig.1d

The following cases are meant to illustrate the
usefulness of (large-volume) cone-beam CT in
SIRT. The first case (Fig.1a) shows a DSA-image
of the left hepatic artery. Arterial vessels are
displayed reaching far to the left abdominal
wall, therefore conspicuous for collateralisation
to the stomach. A large volume cone beam CT
has been performed (Fig. 1b-d) which confirms
that the suspicious arteries are all within the
left liver lobe and no contrast uptake outside
the liver can be detected. This increases the
confidence of the treating radiologist that an
injection of the Yttrium90 microspheres from
this catheter position would be safe and would
not result in accidental deposition of the
microspheres in the stomach wall.

The second case (Fig. 2a) shows a superselective
injection into the segmental artery supplying
liver segment 4. A conspicuous vessel has been
identified showing a course which might reflect
a falciforme artery. To rule out a falciforme
artery, a cone beam CT has been performed.
The axial (Fig. 2b) and coronal (Fig. 2c) reformats
clearly demonstrate that the suspicious vessel is
not the falciforme artery and no contrast
uptake is seen within the abdominal wall.

The last case (Fig. 3a) shows a selective injec-
tion into the left hepatic artery in a patient
who previously underwent right lobe hemi-
hepatectomy. No suspicious vessel has been
identified. However, cone-beam CT revealed
contrast uptake within the lesser curvature of
the stomach (Fig. 3b-c axial, Fig. 3d saggital).
Therefore the catheter position has been
altered and the tip has been placed more dis-
tally. The following cone-beam CT (Fig. 3e)
revealed that there is no more evidence for
ectopic contrast uptake in the stomach, but
complete coverage of the tumours. This has
been confirmed by SPECT-CT after injection of
Technetium 99m macroaggregated albumin
(Fig. 3f ).

These cases support the usefulness of innova-
tive 3D soft tissue imaging with syngo DynaCT.
With its excellent image quality cone-beam CT
enhances the identification of tumour feeding
vessels or aberrant vessels, which leads to
improved planning of embolizational proce-
dures like SIRT.

Fig.2a

Fig.3a

Fig.2b

Fig.2c

Fig.3b

Fig.3c

Fig.3d

Fig.3e

Fig.3f
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ambulation and length of hospital stay). The rela-
tive risk of developing hematoma, local bleeding,
arteriovenous fistula or pseudoaneurysm after use
of any type of closure device as compared to man-
ual compression does not differ in a statistically
significant manner from manual compression. The
relative risk of undergoing surgical intervention,
blood transfusion and arterial leg ischemia after
deployment of an arterial closure device is higher.
It has been calculated that (in a worst case sce-
nario) for every 43 patients treated with an arterial
closure device, 1 patient will need surgery.
Patient satisfaction with arterial closure devices is
generally higher as with manual compression or
external mechanical compression, and patients
are able to ambulate almost immediately.
Differences between several systems have been
reported, but no superiority of one device over
another has been demonstrated in one-to-one
randomised trials.
With all devices (regardless of the type) a signifi-
cant reduction of time to haemostasis and time
to ambulation and hospital discharge can be
obtained. Shorter time to ambulation, together
with proper patient selection facilitates perform-
ing outpatient vascular interventions, even in
cases where a larger size sheath was used.
With the use of arterial closure devices occur-
rence rates of false aneurysms and arteriovenous
fistulae are similar, but the rate of hematoma for-
mation and need for surgical repair are statistical-
ly significantly higher.
Briefly, femoral closure devices have a similar
overall risk profile as manual compression, even
in patients treated with glycoprotein IIb/IIIa
platelet inhibition, although certain rare compli-
cations such as retroperitoneal haemorrhage and
severe access-site infection may be more com-
mon with the use of these devices. 
Despite the use of arterial closure devices the
complications that are known to be related to per-
cutaneous arterial access, such as hematoma, false
aneurysm, AV-fistula and retroperitoneal haemor-
rhage still occur. Some of these require blood
transfusion, extended hospitalisation, unanticipat-
ed surgery or readmission. The frequency of com-
plications after using arterial closure devices does
not increase additionally in patients who are
receiving triple antiplatelet therapy.
A shift from pseudoaneurysms to ischemic com-
plications has been described in literature. Device
failure has been identified as an independent pre-
dictor of vascular complications. The technical
success rate for deployment of closure devices
varies from 88% to 98%.
The importance of choosing the right puncture site,
even when using closure devices, needs to be
underlined. It is therefore advised by some authors
to perform femoral angiography prior to the
deployment of arterial closure devices and to
deploy the device only in the common femoral
artery, preferably having an arterial diameter over
5mm. Severe circumferential calcification, > 50%
stenosis of the common femoral artery and elective
surgical intervention at the ipsilateral femoral artery
are considered additional contraindications for the
use of closure devices.  In addition to the aforemen-
tioned complications, other complications that are
specifically related to the use of arterial closure
devices are reported and are listed in Table 2. 
In conclusion, although arterial closure devices
are widely used in clinical practice, the safety of
their use should be further investigated. It has to
be kept in mind that many trials investigated
early, first generation devices, and operators at
the time were experiencing a learning curve.
Large, high-quality randomised trials are still lack-
ing. Based on currently available data, manual
compression appears to be the preferred method
to obtain haemostasis in patients undergoing
diagnostic studies (using small introduction
sheaths). The use of arterial closure devices
should be restricted to therapeutic interventional
procedures where there are longer indwelling

Manual compression followed by 4 to 8 hours of
bed rest has, for many years, been the only means
to achieve haemostasis after procedures in which
percutaneous arterial access was obtained. It
remains an unappealing, unpopular and time-
consuming part of the procedure. Non-compli-
ance of the patient with lengthy immobilisation
may result in significant bleeding. Peripheral vas-
cular complications after femoral artery puncture
occur with an overall incidence of 1.5% to 17%.
The risk of local complications is low for diagnos-
tic catheterisation (0%-1.1%), while in patients
undergoing therapeutic procedures with larger
(up to 8F) access sheaths and/or anticoagulation
this rate increases to 1.3%-3.4%. 
The complications that are most frequently
encountered are hematomas (both inguinal and
retroperitoneal), pseudoaneurysms and arteriove-
nous fistulae. All these complications are poten-
tially lethal. 20 to 40% of patients who experience
such complications require additional surgery.
With the advancement of technology smaller
endovascular material could be achieved and
bleeding complications that occurred relatively
frequently with large sized introducer sheaths
became less of an issue. 
This effect was however counteracted by the
increasing use of anti-coagulant and platelet anti-
aggregational therapy which was associated with
a higher incidence of hemorrhagic complications.
Furthermore new endovascular devices requiring
larger introducer sheaths were developed (cov-
ered stents and stent-grafts). This led to the devel-
opment of devices assisting manual compression
that were aiming for two benefits: increasing
patient (and doctor) comfort by allowing earlier
ambulation and discharge and decreasing com-
plication rates. It is estimated that currently about
half of all patients undergoing a percutaneous
vascular therapeutic intervention are treated with
arterial puncture closure devices.
Several types of closure devices have been devel-
oped, each with their own working mechanism,
limitations and complications. The following
types of arterial closure devices are currently in
use: external compression devices, external
haemostatic patches, plug-mediated devices,
suture-mediated devices and staple-mediated
devices. The external patches and compression
devices merely assist manual compression, but
are included in this discussion as well. Table 1 lists
the currently commercially available devices.
It has to be kept in mind that vascular haemostat-
ic devices will not close the punctures of the pos-
terior wall after double wall puncture or in cases
where multiple needle punctures of the artery
were performed prior to vascular sheath place-
ment. It is recommended to verify the puncture
site being at the level of the common femoral
artery and to exclude significant vascular disease
at the site of access before deployment. On fluo-
roscopy the femoral head centre can serve as a
reliable landmark, since the common femoral
artery bifurcation occurs at or below the centre of
the femoral head in 98.5% of cases. The primary
determinant of the success of an arterial closure
device remains the quality of the initial arterial
puncture.
Evaluation of published data is rendered difficult
by the heterogeneity of the presented articles and
the presence of multiple exclusion criteria in most
studies, the inclusion of physician learning curves
as well as the absence of randomised studies and
a prevalence of historical comparisons.
When evaluating data on arterial closure devices
one should differentiate between safety aspects
(hematoma formation, local bleeding, occurrence
of pseudoaneurysm and arteriovenous fistula) and
efficacy endpoints (time to haemostasis, time to

sheath times and a need for anticoagulation or
antiplatelet therapy.
Just as last year, a total of three workshops on use
of closure devices will be held at CIRSE 2009. At
these workshops attendees will learn about the
advantages and disadvantages of the various sys-
tems, treatment of complications and last but not
least a possibility to deploy several closure
devices will be offered.

Closure Devices

Jos C. van den Berg
Head of the Service of Interventional Radiology 
Ospedale Regionale di Lugano
Lugano, Switzerland

A closer look at closure devices
Hands-on Workshop
Saturday, September 19, 14 :15-15 :45
Sunday, September 20, 16:15-17:45
Monday, September 21, 16:15-17:45
Room Closure Devices (Room 5.B)

Don't miss it !

Suggestions for further reading:
1. van den Berg JC. A close look at closure devices. J Cardiovasc

Surg (Torino).2006;47:285-295 (this article provides an exten-
sive list of references related to the subject)

2. Koreny M, Riedmuller E, Nikfardjam M, Siostrzonek P, Mullner M.
Arterial puncture closing devices compared with standard
manual compression after cardiac catheterization: systematic
review and meta-analysis. JAMA. 2004;291:350-357

Device type

External patch
External compression devices
Plug-mediated device
Suture-mediated device
Staple-mediated device
Miscellaneous

Device name

Chito-Seal, Clo-Sur PAD, Neptune, StasysPatch, Syvek Patch, D-Stat
CompressAR, Clamp-Ease, FemoStop, Safeguard
AngioSeal, Duett, Matrix VSG, Elite, QuickSeal, Vasoseal
Perclose-range, SuperStitch, X-site
Starclose, AngioLink EVS
Boomerang 

Table 1

Table 2: Potential complications after use of closure devices

Infection
Stenosis/occlusion
Dissection
Thrombosis (early and late)
Femoral neuralgic syndrome 
Embolization (of part) of the closure device
Retainment of (part of ) the arterial closure device
Adventitial closure
Arterial wall laceration 
Femoral endarteritis
Lymphatic fistula 
Peri-arterial and intra-arterial fibrosis

Should you not have pre-registered, please come
to the desired workshop and check for availability.
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Endovascular material selection and fluo-
roscopy preferences for carotid artery stenting
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a virtual reality simulator
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Certificate of Merit
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Authors: I. Bargellini, C. Vignali, P. Petruzzi, 
R. Cioni, L. Urbani, C. Bartolozzi

Tumor response criteria to transarterial chemoemboliza-
tion (TACE) for hepatocellular carcinoma (HCC): inter-
and intra-observer reproducibility of modified EASL
(European Association for the Study of the Liver) and
RECIST (response evaluation criteria in solid tumors) ver
1.1 from the dataset of JIVROSG (Japan Interventional
Radiology in Oncology Study Group) 0401
Authors: Y. Arai, H. Watanabe, Y. Sato, M. Sone, 
H. Onaya, N. Sakamoto, M. Takahashi, K. Osuga

Angioplasty with the Gore Hemobahn and Viabahn
stent-grafts in arteriovenous access for hemodialysis
Authors: D. Shemesh, I. Goldin, I. Zaghal, 
D. Berelowitz, A. Verstandig, O. Olsha

Phase II study of metallic stents therapy for
malignant vena cava syndrome (JIVROSG-0402)
Authors: Y. Takeuchi, Y. Arai, H. Morishita, T. Tanaka, 
T. Aramaki, M. Satake, K. Yamakado, T. Kobayashi
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Percutaneous management of challenging
spinal tumours: how to deal with 
Authors: G. Tsoumakidou, X. Buy, I. Enescu, 
G. Bierry, P. Host, A. Gangi

Cum Laude
The role of multi-detector computed tomogra-
phy (MDCT) in evaluating acute gastrointesti-
nal bleeding: what the interventional trainees
need to know
Authors: V.V.V. Var, V.W.M. Shuen, T. Yeow, 
N. Kakani

Cum Laude
Angiographic evaluation and treatment of
frostbite injury using catheter directed throm-
bolysis
Authors: B.R. Dave, A. Sharma, S.P. Kalva, 
S.T. Wicky, R.L. Sheridan, T.G. Walker

Certificate of Merit
Noninvasive imaging and endovascular inter-
ventions for critical limb ischemia in diabetics:
are we there yet? an evidence based review
Author: R. Suri

A guide to troubleshooting using guidewires
Authors: M.M.Y. Khoo, S. Kaneria, J. Burrill, 
M. Hamady, M.W. Clark, N. Burfitt

Unusual acute complications of carotid artery
angioplasty and stenting: review and manage-
ment options for the vascular specialist
Authors: M.R. Moynagh, R. Margey, 
C.O. McDonnell, D. Sugrue, L.P. Lawler

How to do a consultation for UFE: a cook book
for the interventional radiologist
Authors: L. Bellmann, C. Scarabin, O. Pellerin, 
F. Pasetti, A. Bouvier, M.R. Sapoval
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Abbott Vascular, a division of Abbott, 
is one of the world's leading vascular care 
businesses. 

Uniquely focused on advancing the treatment
of vascular disease and improving patient care,
Abbott Vascular combines the latest medical
device innovations with world-class 
pharmaceuticals and invests in advancing 
medicine through research and development,
training, and education.

Abbott Vascular is committed to offering 
outstanding service to its customers and end
users through ongoing physician training and
support as well as reimbursement initiatives for
new and existing therapies. In addition, Abbott
Vascular has a global team of approximately
1,000 representatives and clinical specialists
devoted to providing personalised customer
solutions.

In its relentless pursuit of innovation, Abbott
places great emphasis in leading the creation
of next-generation products by investing in
and developing new technologies and 
products.  With highly experienced R&D, 
clinical, and regulatory teams, Abbott Vascular
is committed to advancing vascular care
through industry-leading investments and
research in new technologies such as
enhanced drug eluting stent technology, drug
coated balloons and bioabsorbable stents. 

INVESTING IN A GROWING EVIDENCE BASE
Abbott's robust vascular research program
includes clinical trials in both coronary artery
disease and peripheral artery disease. Its 
commitment and leadership in advancing
knowledge is reflected in pioneering trials such
as SPIRIT Women, the first-ever clinical trial
focusing on cardiovascular disease in women,
and in nine clinical trials evaluating Abbott’s
products for treating carotid artery disease.

Abbott Vascular also has a number of programs
focused on developing and studying devices
designed for the treatment of peripheral 
vascular disease.  In Europe the STRIDES trial,
which has completed enrollment, and the 
DESTINY trial, an investigator-sponsored study
currently enrolling patients, are multicenter
studies evaluating the use of everolimus 
eluting stents for the treatment of patients with
peripheral vascular disease in the superficial
femoral artery (SFA) and below-the-knee 
arteries, respectively. The BRAVISSIMO trial, 
also an investigator-sponsored study, will
investigate long-term outcomes of Abbott’s
Absolute Pro™ and Omnilink Elite stent systems
for the treatment of simple and complex
lesions of the iliac artery.    

Current U.S. studies include the MOBILITY and
HERCULES trials, evaluating the effects of stents
in the treatment of atherosclerotic disease in
the iliac and renal arteries, respectively, and the
XCELL clinical trial, conducted by VIVA
Physicians, Inc., which is supported by a
research grant from Abbott.  XCELL, which
recently completed enrollment, investigates
the use of stents for severe peripheral artery
disease below the knee.  

Abbott Vascular: Your Partner For Growth
A Long-Term Commitment To Peripheral Vascular Disease

Advertorial

• The Absolute Self-Expanding Stent System
for SFA has clinically proven superiority over
the use of PTA alone [N Engl J Med 2006;
354:1879-88]. The next-generation Absolute
Pro Self-Expanding Stent System enables
physicians to treat even more challenging
cases with an improved delivery system that
enhances push and trackability.

• The Xpert™ stent system is specifically
designed for small vessels. This self-expanding
stent system is available in diameters from
3mm to 8mm, with excellent clinically-proven
one-year results in limb salvage with CLI
patients [J Cardiovasc Surg (Torino). 2007
Aug; 48(4):455-61].

• The FoxCross™ PTA Catheter, a premium 
balloon dilatation catheter that is highly
deliverable and suitable for challenging
lesions in peripheral arteries, was launched
earlier this year.

Carotid Stents and Embolic Protection
Devices
The worldwide leader in carotid stenting 
technology, Abbott provides physicians with
two stent and embolic protection system 
families.  To date, more than 23,000 patients
have been enrolled in nine clinical trials 
evaluating Abbott’s products for treating
carotid artery disease. 

• The RX ACCULINK™ Carotid Stent System 
is a widely-used low-profile, highly flexible 
and conformable carotid stent designed to 
provide accurate stent placement in patients
who have carotid stenosis and are at high
risk of conventional surgery.

• The Xact® Rapid Exchange Carotid Stent
System offers accurate sizing, minimal 
foreshortening, high scaffolding, and high
radial force at the lesion.

• Abbott’s sixth-generation embolic protection
system for use in carotid stenting procedures,
the Emboshield NAV6TM Embolic Protection
System, builds on the strong heritage of 
the Emboshield product family with
improvements in deliverability and ease of
use while maintaining the filter’s unique
BareWire feature.

• The RX ACCUNET™ Embolic Protection
System is used by hundreds of physicians
worldwide and features a dual-strut filter
basket and two different recovery catheter
choices.

A BEST-IN-CLASS EDUCATION
Since its establishment in 2000, Abbott
Vascular’s Crossroads Institute for Cardiac and
Vascular Education has built a reputation for
unrivalled medical education in interventional
cardiac and vascular disease treatment. To date
nearly 15,000 healthcare professionals at all
stages of their careers have chosen the
Crossroads Institute for its faculty of 
world-renowned experts, cutting-edge 
educational techniques, and unbiased
approach to medical education. 

Programs are tailored to the different needs
and levels of expertise of participants with an
aim to equip them with the tools to achieve
excellent patient outcomes. Many of these 
programs are CME-accredited. For practitioners,
programs are offered on a variety of therapies.
For experts, programs take the format of 
discussion forums. For young physicians, the
Executive Fellowships help develop skills that
complement university curriculum through
modular programs. The Crossroads Institute
also provides modular programs for nurses,
technicians, pharmacists.

Crossroads programs develop skills through 
a number of methods including simulators 
that provide valuable hands-on opportunities,
a real-life cathlab setting utilising the latest
imaging technology, and synthetic replicas 
of the human arterial anatomy. 

The Crossroads Institute Program Director 
and faculty members review the most recent 
scientific publications, practices, and evidence-
based medicine outcomes to develop 
state-of-the-art content. WHAT MAKES ABBOTT VASCULAR 

YOUR PARTNER FOR GROWTH

• A long-term commitment to peripheral
vascular disease 

• Market leadership in R&D investment
and a commitment to expanding market
knowledge through clinical trials 

• An emphasis on providing best-in-class
educational and training support to
physicians and associated healthcare
providers

• A strong portfolio of quality products
designed to serve the broad needs of
physicians and patients

Emboshield NAV6 Embolic Protection System

Omnilink Elite™ Peripheral Stent System 

Prostar® XL Percutaneous Vascular Surgical
System

Information contained herein is for outside the
U.S. and Japan only.  Please check the regulatory
status and availability of the products mentioned
in area where CE marking is not the regulation in
force.  Additional information on Abbott Vascular,
its products, clinical trials and news is available
on the company's website at 
www.abbottvascular.com. 

A BROAD RANGE OF HIGH-QUALITY
PRODUCTS
Abbott Vascular offers a comprehensive range
of vascular solutions with an advanced 
portfolio of carotid, peripheral and vessel 
closure products to assist physicians in a broad
range of interventional procedures.

Peripheral Intervention Products
Abbott offers broad lines of self-expanding 
and balloon-expandable stents for treating
peripheral arteries in iliac, superficial femoral
artery (SFA) and infrapopliteal occlusive disease.

AP2930697 Rev. A

• The company’s next-generation Omnilink
Elite™ Peripheral Stent System for the 
treatment of iliac artery disease is a premium
balloon expandable stent system that 
incorporates Abbott’s latest stent and
catheter technologies.  The stent system’s
cobalt chromium design is based on the
company’s market-leading MULTI-LINK™
VISION Coronary Stent System, providing
excellent deliverability and flexibility.
Omnilink Elite is 6F sheath compatible 
across all sizes.  

Vessel Closure
A pioneer in closure technologies, Abbott
Vascular offers products designed to facilitate
secure closure of the vascular access site after
coronary and peripheral catheterisations.
Clinicians use these products to help patients
ambulate safely and improve patient comfort
after catheter-based procedures.

• The StarClose® SE Extravascular Closure
System features an innovative Nitinol clip
that is designed to promote the primary
healing process to achieve a secure close 
of femoral artery access sites following 
diagnostic or interventional vascular 
procedures.

• The Prostar® XL Percutaneous Vascular
Surgical System vessel closure device recently
received CE Mark for the percutaneous 
delivery of sutures in procedures using up 
to 24F sheaths. The Prostar XL is currently 
the only vessel closure device with this 
indication in the European Union. 

• The Perclose® ProGlideTM is the device of
choice for secure reliable closure for those
who prefer suture. Featuring monofilament
prolene suture, the ProGlide device can be
used by a single operator and deployed over
a guidewire to maintain vascular access.

With Abbott's experience of more than 100
years in healthcare and Abbott Vascular's rapid
development of new medical devices, Abbott 
is well-positioned to bring the interventional
community innovative next-generation 
products and programs that will lead to 
excellent patient outcomes.
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When Ravina JH et al. (1) published their initial
experience with “arterial embolisation to treat
uterine myomata” (Lancet 1995) they did not
know that a decade later it would be estab-
lished as level A scientific evidence by the
American College of Obstetricians and
Gynecologists. Similar to fibroids in women,
benign prostatic hyperplasia has a high preva-
lence in men and until now there is no estab-
lished endovascular therapy in this field.

Symptomatic benign prostatic hyperplasia
(BPH) typically occurs in the sixth and seventh
decades and more than 40% of men older than
this present with clinical manifestations of this
tumor (2-5). Most frequent obstructive urinary
symptoms are hesitancy, decreased urinary
stream, intermittency, sensation of incomplete
emptying, nocturia, frequency and urgency (3).
The standard management of BPH is based on
the overall health of the patient and the severi-
ty of the symptoms. Voiding difficulties attrib-
utable to BPH can be quantified with the
International Prostatic Symptom Score. Various
medications, specifically 5-alpha reductase
inhibitors and selective alpha-blockers, can
decrease the severity of voiding symptoms sec-
ondary to BPH (2,5). 

Minimally invasive techniques have been
developed as alternative treatment for BPH,
such as transurethral microwave thermothera-
py and other laser ablations, but prostatectomy
(accomplished by transurethral or open surgi-
cal means) constitutes the traditional surgical
treatment for BPH (6-9). Taking into account
the comorbidities, surgical intervention in this
age group is considered to be of high risk.
Prostate artery embolization has been used
mainly to control massive hemorrhage after
prostatectomy or prostate biopsy (10-14). 

DeMeritt et al. (15) described a patient with
BPH who had severe gross hematuria and was
submitted to PAE with polyvinyl alcohol parti-
cles. The patient stopped bleeding immediately
after embolization and the size of the prostate
reduced to 52% and 62% of the initial size by
the 5 and 12 months follow-up, respectively.
Recently, an experimental study of PAE in pigs
has shown a significant reduction in prostate
volume after embolization without compromis-
ing the sexual desire and erectile function of
the animals (16).

Initial Experience with PAE
Two patients with acute urinary retention due
to BPH had been managed by urethral catheter
and were on the waiting list for prostatectomy.
Both patients did not receive any kind of med-
ical treatment for BPH. Before intervention, the
patients were investigated using the
International Prostate Symptom Score, by digi-
tal rectal examination, urodynamic testing,
prostate biopsy, transrectal ultrasound (US) and
magnetic resonance imaging (MRI). 

Malignancy and any other cause of voiding
dysfunction that could be correlated to the uri-
nary obstruction were excluded, and the
patient signed the informed consent for PAE as
an alternative of treatment. After PAE,
uroflowmetry, post void residual urine volume,
US and MRI were used to complement investi-
gation at 30, 90 and 180 days after PAE. The
interval between contrast-enhanced US and
MRI was less than 3 days for both patients. 

PAE technique: The intervention was performed
under local anaesthesia through the right trans-
femoral approach. Superselective catheterization
of the right and left inferior vesicle arteries was
then performed with use of microcatheter
(Embocath®; Biosphere Medical, Rockland, USA)
and an angiography was performed by manually
injecting 3-5mL of contrast medium to ensure
that the tip of the microcatheter was inside or at
the ostium of the prostatic arteries. Microspheres
(Embosphere®; Biosphere Medical, Rockland,
USA) calibrated to 300–500µm in diameter were
used for embolization.

Initial results: Two patients with arterial hyper-
tension and acute urinary retention due to BPH
were admitted to the urology service, where they
were treated with transurethral catheter drainage.
Transrectal US: Enlarged heterogeneous
prostates, weighting 63 and 51g, respectively.
MRI: Enlarged prostate, weighting 69 and 54g.
PAE Technique: One patient was submitted to a
bilateral PAE and the other to a unilateral PAE.
Results: The patients urinated spontaneously after
the removal of the urethral catheter, 15 and 10
days after the procedure, respectively. Imaging
follow-up at 6 months follow-up: prostate reduc-
tion (from 63 to 38g; 39.7% by US) and (from 69
to 36 g; 47.8% by MRI) for the bilateral PAE; and
prostate reduction (from 51 to 38g; 25.5% by US)
and (from 54 to 39g; 27.8% by MRI) for the patient
submitted to the unilateral PAE (Figures 1-3).

Prostatic artery embolization (PAE) 
for benign prostatic hyperplasia

Francisco C. Carnevale
Chief of the Interventional Radiology Unit
University of Sao Paulo Medical School
Sao Paulo, Brazil

CIRSE meets Brazil
Sunday, September 20, 14:15-16:00
Auditorium 1

Don't miss it !
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Fig.1: MRI pre-embolization. Sagittal T2-weighted
depicting an enlarged prostate due to central
gland nodules protruding into the bladder neck.
Note the presence of the urethral catheter.

Fig.2: Arteriogram after superselective catheteri-
zation of the right inferior vesical artery showing
the right prostate arteries.

Fig.3: MRI post-embolization. Sagittal T2-weight-
ed showing a reduction of the central gland size.

Some reports show that PAE has been used
successfully, mainly to control massive haemor-
rhage after prostatectomy or prostate biopsy
(10-14). The blood supply to the prostate is
from the anterior branch of the internal iliac
artery, mainly by the inferior vesicle artery,
which subsequently branches into the urethral
and capsular vessels. Minor prostatic vessels
also arise from the internal pudendal and mid-
dle haemorrhoidal arteries. The main concerns
of PAE are related to dealing with thin tortuous
atherosclerotic vessels, difficulty in visualization
and superselective catheterization of the inferi-
or vesical artery and the prostate arteries. The
use of microcatheters is required in all cases.
Due to the characteristics of the cells and arte-
rial vascular anatomy observed in the prostate,
PAE could be used as an alternative treatment
with the aim of reducing prostate size and pro-
ducing relief from symptoms caused by BPH.
The early results, in the 6 months follow-up, of
the two patients with BPH show a promising
potential alternative of treatment in PAE.

Are we following the same steps of fibroid
embolization? Studies on long-term follow-up,
unilateral or bilateral PAE, the type and size of
microspheres, and a larger study to validate our
observations are required to answer some
questions in the future.
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Anyone who has ever been to Portugal knows
it is an amazing country with the most gor-
geous landscapes and coasts. It is therefore not
surprising that it has always been prime Europe
real estate, a constant flow of civilizations pass-
ing through the area for millennia. The name
Portugal, for instance, is derived from the
Roman name “Portus Cale” which means “Port
of the Celts”, showing the important influence
of the Celtic culture on Portuguese soil. 

Portugal’s Roman period began in the 2nd cen-
tury BC and we all know that back then you
weren’t really on the map if you weren’t occu-
pied by the Romans or at least wore strap san-
dals. This was followed by several Germanic
invasions – another seemingly inescapable part
of European history (although lately it has
mostly transferred to golf courses and pool
sides). 

Later the Visigoth Kingdom came along, fol-
lowed by the Vandals who apparently left a lot
of hotel rooms rather messy. Of course the
Moorish invasion of the Iberian Peninsula made
a visit to its westernmost edge too, starting in
the 9th century. In the course of the 800 year
long re-conquering of the Moorish kingdoms
of the peninsula through Christian kings the
kingdom of Portugal was born in 1139. 

Since then and surprisingly enough, Portugal
managed to stay independent from the much
bigger neighbouring kingdom of Spain, except
for the time between 1580 and 1640 when
after the death of an heirless king, Philip II. of
Spain claimed his throne (I guess he called
“kingsies” first) and so became Philip I. of
Portugal. Although Portugal did not lose its for-
mal independence from Spain, it was governed
by the same monarch, or – as the Spaniards like
to see it – enjoyed a very, very long family visit.
And as family visits go, it brought about trou-
ble, in this case involving Portugal in the eighty
year war being fought between Spain and the
Netherlands. 

An uprising against the Spanish king (and what
would a European country be without a revolu-
tion or at least some sort of bloody uprising
every 100 years or so?) in 1640 lead to the
Portuguese Restoration War and ultimately to
the victory of the House of Braganza which
ruled the country until 1910.

One of the best known epochs of Portugal’s
history is, of course, its Age of Discovery lasting
from the 15th approximately until the 17th cen-
tury2. In this time Portuguese explorers left
their home ports to sail the world, stopping at
various parts of Africa, South America and Asia
to establish trade routes for exotic goods, set
up colonies and do other fun stuff. The Age of
Discovery is a topic so abundant that I will go
on about it at length in tomorrow’s instalment
of "An alternative guide to Portugal”.

THE PORTUGUESE LANGUAGE – 
USE WITH CAUTION!

Portuguese is Portugal’s only official language.
Including a whopping 29 vowels and diph-
thongs3 it sounds a little like someone speak-
ing Spanish while at the same time chewing a
bunch of jaw breakers and trying to touch his
tonsils with the tip of his tongue. For the unini-
tiated it seems virtually impossible to learn the
immense range of different phonemes without
tearing several muscles in their mouth. 

Due to Portugal’s colonial past today
Portuguese is the world's sixth most important
language in terms of number of native speak-
ers. It is an official language in nine countries,
spoken by half of all South Americans and as a
first or second language in many parts of Africa
and Asia, such as Macao, East Timor and Goa4. 

FAMOUS PORTUGUESE

Pedro Nunes
Pedro Nunes, Portugal's famed mathematician
and cosmographer, originally studied medicine,
obtaining his degree in 1525. Apparently in the
16th century physicians would also study astrol-
ogy, so if you went to your doctor for a good
old bloodletting, you could get your weekly
horoscope as well. (“I’m afraid you have the
plague, Mr. Almeida, but on the bright side
Jupiter promises a romance in the near future.”)

Nunes was quite a multi-talent, as besides
mathematics he also taught philosophy, logic
and metaphysics. Teaching the technical
requirements for navigation at the University of
Coimbra he became instrumental in Portugal’s
rise to a maritime super-power. 

An alternative guide to Portugal 

Petra Mann
CIRSE Office

1 You expected a reference? Seriously?
2 Haha! Got you again.
3 OK, you can stop it now.
4 You are a pathologic footnote hugger and need

to get help!

António Egas Moniz
António Caetano de Abreu Freire Egas Moniz,
or Egas Moniz for short, was the first
Portuguese to receive a Nobel Prize. Not only
was he a doctor and a brilliant scientist, but
also a politician and a writer. His parents must
have been really proud. (Well, you know,
except for the politician part.)

After finishing his medical degree at the
University of Coimbra, Moniz went on to study
neurology in Bordeaux and Paris. During his
stint in politics, which made him minister of
Foreign Affairs in 1918, Moniz continued to
practice medicine as well as being a physiology
and anatomy teacher (talk about multi task-
ing!). Two years later, probably realising that he
hadn’t slept in months, he quit politics and fully
dedicated himself to research and writing. 

In 1927 Moniz developed cerebral angiogra-
phy, a feat whose importance needs no expla-
nation (Thank God!). After having been nomi-
nated four times for a Nobel Prize, Moniz finally
received it for the development of prefrontal
leucotomy in 1949. 

Cristiano Ronaldo 
Cristiano Ronaldo dos Santos Aveiro was born
in 1985. Yes, that’s right. The world’s most high-
ly paid soccer player is younger than the better
part of your tie collection. Apparently he was
given the name "Ronaldo" by his father to pay
tribute to Ronald Reagan, his favourite actor.
This is what state-run TV will do to people. 

It is also a little known fact that when Ronaldo
was 15 he was diagnosed with a racing heart
which was treated by cauterisation. So not only
does this guy earn enough money to use €100
notes as kitty litter, but he does so by playing
top level sports with a heart condition. I think
after this realisation we should all call it a day
and go for a very early happy hour.

Cristiano Ronaldo - Causing twisted neck syn-
drome in women since 2003

The Padrão dos Descobrimentos. Pedro Nunes is
the guy with the sphere looking somewhat
embarrassed. Maybe he just realised he is wear-
ing a dress?
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CIRSE 2009 
Photo Exhibition and Contest

After the great response to the CIRSE 2008 Photo Exhibition, 
which was won by Andrew Jones for his touching image 
“The Outsider”, CIRSE 2009 is featuring another photo 
contest. All medical delegates and industry representatives
were invited to submit their best picture matching this
year’s theme “World Population and Friends”. 

Make sure to visit the exhibition located in Foyer C 
and cast your vote for your favourite image until Monday, 
5 p.m.

The winner of the photo contest will be announced 
at the Foundation Party.
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