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Teleradiology and mobile devices look
certain to bring sweeping changes
By Philip Ward
Radiology and the role of radiologists will
have to be redefined in the light of the rapid
and sustained growth of telemedicine and
mobile applications. That was the central
message of Sunday’s special focus session,
‘Radiology on the road’.
Teleradiology in Europe is here to stay
and its impact will increase, according to
Dr. Erik Ranschaert, staff radiologist at the
Jeroen Bosch Ziekenhuis teaching hospital in
’s-Hertogenbosch, the Netherlands. Several
key issues must be resolved, however, before
TR can be used more widely.
“First, there’s the jurisdictional factor,” he
said. “The language issue is still there, and the
integration and implementation of IHE (Integrating the Healthcare Enterprise) standards,
quality assurance, and of course the financial
part. And then the patient is in the middle of
the whole process because we should also see
this type of healthcare provision as a patientcentric model.”
A clear regulatory framework is required
to ensure the quality of services to patients,
enable the use of cross-border teleradiology,
enhance collaboration between radiologists
and institutions across Europe and beyond,
and deal with legitimate concerns about quality, security, privacy and liability. Acceptance
and trust of teleradiology will only come with
greater transparency in quality assessment
and assurance, mutual recognition of qualifications within and even outside the EU,
uniform accreditation system for teleradiology providers, secure data communication
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protocols and agreements, and transparent
legislation within the EU and local support
of EU regulations and directives, he said.
Increasingly, patients are managing their
own images and can present them to any
doctor or specialist. This trend is being hastened by the introduction of new services
for patients offered via websites and applications, including second opinions in radiology,
clarification of findings, and the ‘translation’
of reports into easily understood language.
Reference sites about diagnosis, possible
treatments and prognosis are popping up, and
these developments are leading to more direct
communication with radiologists, according
to Ranschaert.
He presented the findings of a survey he
conducted in autumn 2011, with support
from the European Society of Radiology
(ESR). Of the 368 respondents from 35 countries, 65% are using teleradiology. Of those,
53% are doing so at their institution, 32% at
their homes, and 15% elsewhere. Overall,
80% of the sample had a strongly positive
opinion about teleradiology, 46% thought its
importance would grow, and 20% mentioned
the need for further standardisation and better financial and legal regulations.
Outsourcing with teleradiology is being
used by 35% of respondents, mostly for night
readings, second or expert opinions, and part
of their regular workflow. In 52% of cases, the
outsourcing takes place at a commercial provider within the respondent’s own country.
It occurs at a tertiary centre in 31% of cases,
and at a commercial provider within the EU
in 13% of cases.

Erik Ranschaert from ’s-Hertogenbosch, the Netherlands.

Osman Ratib from Geneva, Switzerland.

Teleradiology has a bright future because
there is always likely to be a shortage of radiologists, a need for on-call readings, and a need
for subspecialty advice, Ranschaert pointed
out. Opportunities for further growth include
services offering expert or second opinions,
emergency and on-call services, services to
support small practices and hospitals, and
creation of collaborative networks.
By 2015, 30% of all smartphone users will
be using mobile health products, whereas the
current figure is 5%, he noted.
Within five years, half of ECR speakers will
simply plug in their own Apple iPad and use it

to give their presentations, rather than using
the congress organiser’s system, predicted
Prof. Osman Ratib, chair of the department
of medical imaging and chief of the division
of nuclear medicine and molecular imaging
at the University Hospital of Geneva, Switzerland. Known widely as a trendsetter, he
used his own iPad to give his talk during
Sunday’s session.
Ratib first addressed the topic of hand-held
devices at the 2001 RSNA congress, when
he took part in a refresher course about new
continued on page 7
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ECR 2013 will offer more interactivity
and multidisciplinarity, promises Bilbao
By Mélisande Rouger
ECR Today met with ECR 2013 President,
Professor José Ignacio Bilbao. He is Professor of Radiology and Head of Interventional
Radiology at the Navarra University Hospital
in Pamplona. He talked about how he plans
to increase multidisciplinarity and interactivity next year and about his passion for
architecture.
ECR Today: What will be the main highlights of ECR 2013’s scientific programme?
José Ignacio Bilbao: We will have a categorical
course devoted to the evaluation of tumour
response, which is a major issue. We will
focus on how to evaluate response after any
kind of therapeutic treatment or palliative
procedure. It is not an easy course but it has
a very well balanced programme.
The Categorical Course ‘Clinical Lessons
for Imaging Core Knowledge (CLICK)’ will
focus on arteries. I’m an interventional radiologist and I have been working with catheters and arteries all my life. We will keep the
course very practical, by addressing different
clinical problems in each session. The third
categorical course will focus on urogenital
imaging, to complete the course started this
year. We want to cover the issue completely
so all the remaining topics will be dealt with
next year.
In addition, we will have a Foundation
Course on neuroimaging and a New Horizon session on how to evaluate response in
haematological disorders.
There will also be two Mini Courses on ‘The
Beauty of Basic Knowledge’, as we realised it
was necessary to establish or refresh basic
knowledge. One course will be dedicated to
musculoskeletal imaging and the other to
head and neck radiology. There will be one
speaker each day and both courses will be
completely interactive.
Furthermore, we will maintain the ‘A to Z’
Mini Course, focusing this time on cardiac
imaging. We are thinking of incorporating
PACS into the session, to put radiologists
in the real-life situation of writing reports
or examining a patient, not just with a few
unrepresentative images but also using information taken from CT or MR. This should be
innovative and interesting from the practical point of view, because participants will

see how a specialist deals with patients on a
daily basis. An additional Mini Course will be
dedicated to controversies in breast imaging
which is a challenging topic.
ECRT: Recently the ECR has focused on both
multidisciplinarity and interactivity. Do you
plan to increase time slots for these topics?
JIB: Yes, we will try to encourage all kinds
of multidisciplinarity and interactivity. We
will have three multidisciplinary sessions on
liver tumours, an increasing problem around
the world. One session will be dedicated to
hepatocellular carcinoma, another to metastases and the last one to cholangiocarcinoma.
These sessions will see hepatologists, oncologists, pathologists, radiologists and surgeons
discussing issues regarding the management
of patients with liver cancer in the hospitals
where they work together.
Moderators will have an important, interactive part in the organisation of the sessions.
They will not just introduce the speakers; they
will also need to interact. All sessions within
the categorical courses will conclude with
cases. Some will be discussed between the
speakers, or the moderator will present some
representative pictures from these lectures.
In general, I would like to include the
cases used during the sessions in some of
the eLearning tools offered by the ESR. Sometimes you encounter some very interesting
cases, which you would like to discuss later,
but they are no longer available. Having
the ability to see them later would further
improve interactivity.
ECRT: You were chairman of the Electronic
Presentation Online System (EPOS™) scientific exhibition last year. What do you think
of the format of the exhibition at the ECR?
JIB: I am really looking forward to the live
poster discussions we introduced last year.
Being able to ask the author about this or
that particular issue is really perfect for open
discussion. EPOS is the biggest archives system available; it gives us the opportunity to
structure our knowledge. It is also a great
self-assessment tool. Posters are useful for
giving flesh to the skeleton of knowledge.
ECRT: Apart from Spain, which will be the
next countries and partner disciplines invited
to take part in the ‘ESR meets’ programme?

JIB: We will welcome Chile and South
Africa. I wanted to have another South
American country, as so many people
speak Spanish in America, including the
United States. The Radiological Society of
Chile will focus on local ongoing radiological research. The Radiological Society of
South Africa will focus on local issues such
as tuberculosis and AIDS, and I am sure
we will learn a lot from them. The Spanish
Radiological Society will present a session
entitled ‘Imaging: essential tool from diagnosis to treatment’.
We have also invited the European-African Hepato-Pancreato-Biliary Association
to join us for sessions on pancreatic cystic
neoplasms. This society is mainly run by surgeons but they are multidisciplinary, they
understand that the treatment of tumours is
a multidisciplinary concept. This fits perfectly
with our thinking. The sessions are likely to
feature surgeons and hepatologists, as well
as radiologists.
ECRT: The global financial crisis has not
spared Europe and the pressure on healthcare budgets has increased. Do you think
it will impact on the ECR in the future in
terms of sponsorship?
JIB: Sponsors will always endorse quality.
If you provide something worthwhile they
will endorse it. The ECR is excellent, its programme is second to none and the city is
perfect; everywhere around you can feel quality. I imagine that sponsorship will increase.
ECRT: A more personal question: how did
you decide to become a radiologist?
JIB: When I was in my third year of medical
school I discovered that I should have studied
architecture. I have always been impressed
with dimensions, lines and structures. But I
soon marvelled at the many parallels between
architecture and radiology.
Then, during my residency, I found that I
could navigate through the dimensions, work
with my hands and interact with anatomy
very quickly and creatively. That was in 1982,
when I was working as an interventional radiologist in Houston, U.S. Within a week, I
knew this was what I had to do. The work
done in interventional radiology can have
a great, important and direct impact on the
disease of a patient.

ECR 2013 Congress President José Ignacio Bilbao
from Pamplona, Spain.

ECRT: What do you do when you are not
working?
JIB: Well, I spend a lot of time working. I
enjoy the great outdoors, and Middle-age
and Romanesque art. I love to combine those
interests by visiting Romanesque churches
in the countryside, for instance in Castilla
and Navarra, or by walking along St James’
Way (Camino de Santiago de Compostela),
which crosses the university campus of Pamplona. I wish I had more time to do this. It
is fascinating to visit monuments that have
been seen by millions of people over the
centuries.
ECRT: Are you glad you came back to
Vienna this year?
JIB: Absolutely. When you go to the congress, you feel like you’re with your radiological family. It’s very special to be here, I’m
very happy. My first ECR was in 1991, and
I’ve been coming to all the congresses since
then, except in 2007, when I was taking my
examination to become professor. ECR 2012’s
scientific programme is excellent and the sessions on radiofrequency ablation have been
particularly stimulating for me. Vienna is a
very pleasant city and it has become even
more beautiful over the past few years.

Goodman captivates ECR attendees
with insight and historical anecdotes
on venous thromboembolism
Describing the current situation, Goodman
noted that progress has occurred in nuclear
medicine, with three-tier reporting, SPECT
imaging, and clot tagging. MRI will continue to
get better and better, while in CT there has been
a dramatic decrease in radiation, decreased
noise, and increased spatial resolution. In
terms of treatment, no one size fits all, he said.
Small pulmonary emboli represent a particular challenge. A CT pulmonary angiogram (CTPA) is too sensitive because it
detects too many small PE. Conversely, in
the mid-1990s, CTPA was too insensitive
because it missed small PE.
Subsegmental PE may not need anticoagulation, particularly if there is risk of
contraindication to anticoagulation, no
DVT, no long-term risk factors, and good
cardiopulmonary reserve. Major triggering
factors include surgery, trauma, and being
bed-ridden. Minor triggering factors are oral

By Philip Ward
It may seem hard to believe, but the first reference to venous thromboembolism was made
between 600 and 900 BC. Suśruta Samhita,
an ancient Sanskrit text that formed the basis
of traditional Indian medicine, referred to a
painful swollen leg.
This was one of many fascinating facts
presented by Dr. Lawrence R. Goodman,
a radiologist from the Medical College of
Wisconsin, Milwaukee, U.S, during Sunday’s
Wilhelm Conrad Röntgen Honorary Lecture,
‘In Search Of Venous Thromboembolism:
The First 2,912 Years.’
It has taken a long time to understand
venous thromboemobolism – pulmonary
embolism (PE) and deep vein thrombosis (DVT) – and this knowledge-building
process has raised many questions, he
explained.
Lawrence R. Goodman from Milwaukee, U.S.
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contraceptives, pregnancy, long flights, and
immobilisation, he said.
In Europe, the earliest reference to venous
thromboembolism is thought to be around
1220 in France, when DVTs were described
in an illustrated manuscript. In the 1560s, it
is thought that Henry VIII of England suffered from a DVT due to trauma, and Mary
Queen of Scots had a DVT during pregnancy.
In 1761, Giovani Morgagni, the Italian
anatomist and father of modern anatomical
pathology, referred to large clots in the lung.
Sometime between 1820 and 1840, Laennec
and Cruveilhier of France described pulmonary emboli. In the 1850s, Rudolf Virchow of
Germany wrote about ‘triad: stasis-traumahypercoagulability’ and ‘embolia’.
“It’s very appropriate that this lecture is
named in honour of Dr. Röntgen, the father
of medical imaging and all of us,” Goodman
said.
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Rigorous investigation using MR imaging
can prove crucial for locating endometriosis
By Frances Rylands-Monk
While in most cases not life-threatening,
endometriosis has a substantial impact
upon women’s quality of life and may sometimes be the cause of infertility. Radiologists
involved in diagnostic work-up for suspected
endometriosis are strongly urged to make a
checklist of areas needing investigation when
presented with such cases.
This plea came from speaker Prof. Karen
Kinkel, head of female imaging at the Institute of Radiology, Clinique des Grangettes,
Geneva, Switzerland, in her talk about diagnosing endometriosis through imaging,
which formed part of Sunday’s categorical
course on the female pelvis.
“You should always check the area behind
the cervix, in between the start of both uterosacral ligaments,” she told delegates. She
illustrated her point with an asymmetrical
image in the torus uteri, the ligaments presenting as small and normal on the right side
but thickened on the left side, which was not
normal.
Endometriosis can go deeper, low down
through the posterior vaginal cuff coming
from the retrocervical area to the anterior rectal wall. Anterior deep endometriosis should
also be sought in the space between the bladder and the uterus, with imaging showing
bladder wall thickening, if present.
“Those type of lesions cause chronic pelvic
pain. In fact, the type of pain can give you a
hint about the area the endometriosis might
be,” Kinkel said in the session moderated
by Prof. Veronika Gazhonova, chair of the
radiology department, United Hospital and
Polyclinic, and professor of radiology at the
President Medical Centre, Moscow.
Linking symptom to location, Kinkel cited
dysmenorrhea as a symptom of adhesions in
Douglas’ pouch. Dyspareunia, on the other
hand, could be caused by endometriosis in
the uterosacral ligaments and torus uterinus
rather than adhesions in the vagina. Pain-

Karen Kinkel from Geneva, Switzerland.

Evis Sala from Cambridge, U.K.

ful defecation during menstruation could
also stem from endometriosis in the vagina
or Douglas’ pouch, while bowel adhesions
often caused non cyclic pain. Lower urinary
tract symptoms clearly pointed to potential endometriosis in the bladder, Kinkel
concluded.
Ultrasound is the first line tool for diagnosing endometrioma (endometriosis of the
ovaries) and bladder endometriosis. MRI,
however, had the highest sensitivity to identify all lesion locations on the checklist, and
the status of lesions should be checked in all
three orientations at T2.
“Radiologists should use rectal contrast
if the patient complains about painful defecation during menses, but remember that
lesions are often dark at T2 and not seen in
fat-saturated T1 except for in the abdominal
wall,” she said.
Radiologists play a vital role in distinguishing atypical endometrioma from ovarian cancer or cystic teratoma which required vastly

different management. Endometrioma will
show a diffuse low level internal echo and
hyperechoic foci in ultrasound while cystic
teratoma is quite different, according to
Kinkel.
“Cystic teratoma have layered lines and
dots, fat fluid levels, and isolated bright foci
with acoustic shadowing, and are easy to
distinguish from endometrioma,” she said.
Ruling out differential diagnoses of ovarian cancer could be achieved through colour Doppler, which in endometrioma would
show negative for vessels. Conversely, complex ovarian cysts with a solid portion could
be deemed highly suspicious for cancer if
vessels could be visualised inside the mass
with colour Doppler imaging.
Speaking about the acute female pelvis Dr.
Evis Sala, lecturer in radiology at Cambridge
University and radiologist at Addenbrooke’s
Hospital, Cambridge, reviewed the lace-like
or fishnet appearance of the haemorrhagic
cyst on ultrasound, and the gray-scale ultra-

sound features in ovarian torsion that include
the ‘string of pearls’ sign, free pelvic fluid and
an extra-ovarian echogenic, target-like mass,
or twisted vascular pedicle.
“Ultrasound is generally preferred as a
first step as it is more sensitive to vascular
flow within the ovary. Grayscale findings of
enlarged ovary with multiple peripherally
placed small follicles are diagnostic,” she
elaborated. “Difficulty arises with masses and
compressed ovary, or with persistent flow. To
avoid missing torsion, maintain a high index
of suspicion and be willing to accept some
negative laparoscopies.”
She also outlined the advantages of MRI in
the pregnant patient with acute or subacute
symptoms. MRI is safe in the second and
third trimesters and is highly accurate for
characterising indeterminate adnexal lesions
found on ultrasound, she said.
Completing the session, Dr. Thomas
Kroencke, radiologist at the Charité Hospital,
Berlin, provided an update on image-guided
therapy for leiomyomas, the most common
benign uterine tumours that affect women
between the ages of 40 and 60. Rarely lifethreatening, symptoms can range from severe
pain, obstipation, urinary frequency to infertility. Although there were uterus-sparing
options available, hysterectomy remained
the most frequent treatment, Kroencke told
delegates.
His talk covered the appearance of leiomyomas on both ultrasound and MRI and moved
on to innovative treatments currently in clinical practice such as MR-guided focused ultrasound (MRgFUS), uterine-sparing resection
and uterine fibroid embolisation (UAE).
“MRI plays a key role for assessment of
extent of disease and treatment stratification,”
said Kroencke concluding the session. “The
spectrum of therapeutic options for symptomatic leiomyomas has broadened, and now
individualised therapy with MRgFUS and
UAE is establishing itself as alternatives to
surgery.”

Romania remains proud of country’s past
and present radiological heritage
By Frances Rylands-Monk
Leading radiologists from Romania stepped
up to the podium on Sunday as the third guest
country of the ‘ESR meets’ Sessions.
ECR President and session co-chair Prof.
Lorenzo Bonomo told delegates that he was
happy to invite Romania given their past loyalty to ECR and current radiological progress.
“Romanian radiologists have been numerous at ECR since the very beginning. ESR
recognises the high quality of Romanian
radiology,” Bonomo said.
Standing in for Prof. George Iana, president of the Romanian Society of Radiology
who could not be present at Sunday’s session,
Prof. Sorin Dudea, vice rector and professor of radiology at the Medical University
of Cluj Napoca co-chaired the meeting with
Bonomo, testifying to the Romanian Society’s
long history in research and education.
With radiology first recognised as a medical specialty in 1924 by ministerial order,
the Society of Radiology and Electrology of
Bucharest was formed the same year before
developing into a national society in 1928. It
was dissolved in 1945, and existed between
1946 and 1989 as a branch of the Union of
Medical Science Societies, re-emerging in
1990 as the Society of Radiology, Imaging
and Nuclear Medicine. It was renamed the
Society of Radiology and Medical Imaging in 2000, which today has a 352-strong
membership.
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“The current role of the Society is aimed
at community binding and development,
promoting national group experience and
as a social player and defender of specialty
members,” Dudea told delegates, pointing to
the society’s focus on liver and breast cancer
diagnosis and treatment.
Challenging the advance of radiology in
Romania are the existing problems of understaffing due to medical migration of both
doctors and technicians and lack of available
procedures and trained personnel, specialists
in particular. In addition, healthcare systems,
both state owned and private, suffer from
insufficient regulation and inefficiency. Statistics about the age, number and geographical
distribution of machines are still emerging.
Despite these setbacks, between 2006 to
2011, radiologists at SUUB, Bucharest, the
biggest interventional centre in Romania,
undertook 125 aneurysm embolisations, 365
carotid stenting operations, and on a yearly
basis more than 400 nucleoplasty, and 100
vertebroplasty procedures, and between 2002
and 2011, 5,000 uterine fibroma embolisations. Such procedures have an impact on the
lives of 2,500 patients every year, according
to Dudea.
Romania’s current radiologists have much
to thank their predecessors for, according
to speaker Prof. Mircea Buruian, chair of
the radiology and imaging department at
the University Emergency Hospital, Targu
Mureş.

Participants from the ’ESR meets Romania‘ session were very pleased with the outcome.

“Romania was among the first countries
in the world to substantially contribute to
the development of radiology,” said Buruian,
paying homage to Romania’s long list of radiology pioneers and doctors in the nineteenth
and early twentieth centuries.
One such pioneer Prof. Dragomir Hurmuzescu, a Romanian physicist and inventor, whose special interest in electrostatics
led him to build experimental equipment
to measure static electricity, created a very
sensitive electroscope in 1894 which proved
to be useful for studying the phenomenon

of ionisation caused by different radioactive
substances. The machine was patented in
1894 by the French Society of Physics and
manufactured by Alvergnat and Chabaud
to become the favourite equipment of other
experimenters of the time, such as Marie and
Pierre Curie, and Henri Becquerel.
Less than a month after the discovery of
x-rays in 1895, Hurmuzescu described their
complex nature, with early studies published
in 1896.
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ergonomics in radiology. It’s only during
the past couple of years, however, that truly
mobile hand held devices have become available, due to changes in the consumer market,
he noted.
Web-based applications involving a
browser or thin-client technology are an
increasingly popular means of displaying images and transferring data. Loading

Highlights
applications onto mobile devices is another
option.
“The situation is changing so fast. These
tablets now have quite powerful CPUs (central processing units) on board so that you
can load both the data and the programme,”
he said. “Memory is growing, and every time
you have bigger and bigger amounts of storage space, so they are becoming almost as
powerful as a laptop computer.”

The other possibility is to remotely share your
computer and run it from a portable device.
“You can keep your computer up and
running, and through a channel of connection, you can take control of your computer,” Ratib remarked. “This is not commonly
used, but it’s actually quite attractive for some
applications.”
With mobile devices, it’s particularly
important to not let your standards slip, to
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keep essential documentation, and to respect
patient confidentiality, warned Dr. Richard
FitzGerald, consultant radiologist at the Royal
Wolverhampton Hospitals NHS Trust, U.K.
In general, checking your indemnity cover
regularly, taking measures to guard against
fatigue, and keeping a PACS audit trail can
help reduce the possibility of medicolegal
cases, he noted.

European Diploma in Radiology opens new
horizons for residents and trainees
By Mélisande Rouger
Young radiologists from over 20 countries
will take the European Diploma in Radiology
(EDiR) exam today at ECR 2012, indicating
the appeal of this international examination
among the new generation of radiologists.
Introduced last year at the ECR, the
diploma aims to harmonise education
throughout Europe by testing candidates on
their general knowledge of radiology. Board
certified radiologists and residents in their
final year may take the exam, which should
boost their careers.
It is also advisable for practising radiologists with teaching responsibilities, as they
can better relate to their trainees, according
to one diploma holder.
“I thought it would be good to take the
diploma so that I could relate to my trainees

and tell them how to prepare for the examination,” said Dr. Adrian Mizzi, a Maltese
radiologist with an interest in interventional
radiology and education.
Mizzi had revised for two months before
the exam, the first he took in six years. His
efforts paid off: he finished first among his
fellow candidates. Now he advises his trainees
to take it. One of his trainees is even sitting
the exam this time around. “I highly recommend the exam to trainees. The material is
fairly standard and I think it is an exam that
could standardise the level of radiology in
Europe,” he said.
Young radiologists are not the only ones
who may benefit from this test. ECR 2013
President Prof. José Ignacio Bilbao was an
oral examiner last year and signed up again
for the challenge this year. “It was very interesting, I learned a lot,” he said.

This experience also showed him the need
for homogenisation across Europe, where
training still varies a lot from country to
country. “We really noticed that there were
some differences in the knowledge of candidates from certain countries,” he said.
The next EDiR examination will take place
in Granada, Spain, during the SERAM annual
meeting on May 24, followed by another
EDiR exam in Dubrovnik, Croatia, on June
30, 2012.

Adrian Mizzi from Malta.

Your very own practical ECR congress bag:
why grey is the new green
By Mélisande Rouger
“They’re really nice” is a phrase you may
hear often as you wander around the Austria
Center Vienna. But delegates may not actually be referring to the vast array of medical
devices on display at the congress. They are
just as likely to be referring to the new environmentally friendly congress bags.
As many as 12,500 felt bags have been
issued for ECR 2012, including 9,000 grey
models and 3,500 yellow ones. While the latter still display a logo, the lack of one on the
grey version is another innovation from the
congress organisers, the European Society of
Radiology (ESR).
“We didn’t want to have a branded bag
because we wanted it to be reusable. We
want people to take it home after the ECR,”
explained Nina Kriegbaum from the marketing department of the ESR.
The grey bag, which was designed by the
ESR Office and made by the company MS & E
Trading, is actually branded on its right-hand
side, but only with a small, discrete label. It
has been ergonomically designed and it can
be easily used as a sports or tool bag, or even
as a laptop bag.
Its felt material also contrasts with the
traditional plastic congress bag and proves
that the ECR is becoming greener. “It’s the
first bag we’ve ever had made out of natural
material. It’s more environmentally friendly,”
said Kriegbaum.
The bag has been well-received by congress
attendees, and they seem to enjoy attaching the subspecialty and ESR promotional
pins, which have been distributed around
the congress. “One of the good things about
putting the pins on your bag is that you then
can pick it out from all the other bags,” said
an enthusiastic delegate.
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This grey eco-friendly bag is not the only
initiative that represents the ECR organisers’
growing awareness of environmental issues,
as they have reduced the number of pens dis-

tributed at this year’s ECR to just 3,000, all of
which have been made from recycled beverage
cartons. Another move was the decision to
issue paper bags at the free publication areas.

“It would be a shame if a congress as innovative, important and large as the ECR didn’t
go green,” remarked Ms. Kriegbaum.
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Hybrid and functional techniques
pull ahead in musculoskeletal race
By Frances Rylands-Monk
Major developments in visualising tumour
biology before and during treatment are likely
to have a substantial impact on selecting,
monitoring and guiding a specific therapy
in individual patients with musculoskeletal
(MSK) neoplasms – and because developments are happening so quickly, the contents
of today’s special focus session are highly
relevant to all practising radiologists, according to speakers.
The current role of MRI in managing
patients with MSK tumours is clear due to
the published literature, but for newer techniques, this is not the case, explained Prof.
Hans Bloem, head of imaging at Leiden University Medical Center, The Netherlands.
After techniques to image gene expression
of tumour biology have become more developed, researchers must prove their efficacy
before they can ultimately be cost-effective
and have an impact on patient survival and
well-being or morbidity.

Prof. Joan C. Vilanova from Girona, Spain

The specific guidelines for staging MSK
tumours follow those of the Enneking/Musculoskeletal Tumor Society or the American
Joint Committee on Cancer. Although imaging plays an important role, a specific imaging
guide is not widely applied because protocols
tend to vary vastly between departments.
“The drawbacks of the advanced techniques are that they are not always available
and the radiologist does not always know the
impact of them,” said Prof. Joan C. Vilanova,
head of imaging at Clínica Girona, Spain, the
moderator of this morning’s special focus session. “It is hard to produce clear guidance as
it is difficult to achieve a consensus. One of
the objectives of the session, besides reviewing the latest approaches to MSK work-up, is
to improve and update the guidelines in line
with new imaging techniques.”
It will be up to doctors how they translate
these guidelines to their own practices.
“PET/CT is good for whole-body scanning,
but as not all big hospitals have it, radiologists
should know how to perform whole-body

MRI with almost the same accuracy. Doctors
must adapt and optimise existing resources
to improve the diagnosis and produce meaningful reports from a clinical perspective,”
he noted.
Today’s session promises to provide exciting answers to frequently asked questions.
Speakers will elucidate on issues such as
if there is suspicion of recurrence, should
radiologists use PET/CT or MRI? Other
responses will deal with the best technique to
use for follow-up after new drugs are administered, optimal diagnostic MR sequences and
how functional techniques can be used in
routine clinical follow-up. ECR delegates can
also listen to a debate that concerns hospitals
with both PET/CT and advanced MRI, and
hear which is best for follow-up imaging after
surgery and chemotherapy. There are likely to
be some surprising and thought-provoking
responses.
Vilanova points to the advantages of MRI,
which since the 1980s has gained ground in
morphological imaging and now can provide functional information too. MRI has
become his department’s modality of choice,
because techniques such as dynamic contrastenhanced perfusion imaging (with colourcoded mapping) and diffusion-weighted
imaging (DWI) used together with conventional sequences improve diagnostic accuracy
once plain film or ultrasound has yielded
a suspicious finding. In addition, MRI can
evaluate not only a specific region but also can
offer efficient whole-body studies for staging.
Bloem’s department also relies heavily on
MRI. The combination of high contrast and
spatial resolution has made MRI the primary
tool in local staging. Dynamic Gd-chelateenhanced MRI allows assessment of tumour
viability for monitoring the effects of chemotherapy on the vascular system, and diffusion
imaging can be used for detecting metastases.
“We’ll have to see if diffusion MR or FDG/
PET will become the standard for detecting
metastases, and the race is on,” Bloem said. “It
is of paramount importance that radiologists
and nuclear medicine physicians combine
forces in developing cost-effective strategies
using various imaging techniques.”
Although not yet fully accepted for MSK
work up, emerging hybrid techniques such as
PET/CT continue to grow in importance for
evaluating previously treated MSK lesions for
staging, restaging, and monitoring response
to therapy. Specifically in the MSK system,
PET is useful for restaging primary bone
tumours and soft tissue sarcomas, allowing
for simultaneous detection of local recurrence, as well as distant metastatic disease.
Where histology is already known, PET using
FDG is sensitive to significant abnormal
metabolic activity and can prove invaluable
for determining whether or not there is a
presence of residual, recurrent tumour. Furthermore, for evaluating the effects of new
drugs, PET detects chemotherapy-induced
shut down of tumour metabolism.
However, information gained from PET
must be combined with the radiological
component of CT to avoid diagnostic mistakes, according to Vilanova. “For instance,
FDG/PET might show metabolic activity on
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A: Sagittal T1-weighted imaging of the knee shows a bone chondrosarcoma diagnosed by biopsy. B: Staging
by PET/CT shows increased activity in the distal metaphysis of right femur (short arrow), corresponding to
the primary chondrosarcoma and a mild focal increase in activity in the intertrochanteric region of left femur
(long arrow), suggestive of metastasis from the primary chondrosarcoma. C: Plain film of the pelvis shows a
geographic lesion with well-defined sclerotic margin in the proximal left femur. D: Coronal T1-weighted MRI
shows intermediate signal intensity of the lesion. E: Axial diffusion-weighted imaging demonstrates high signal
intensity from the lesion within the left femur with high ADC value (2.14 x 10-3 mm2/s) on the parametric
map (F) consistent with a benign tumour, represented by the colour red, due to a variant of fibrous dysplasia,
liposclerosing myxofibrous tumour of the bone. The independent evaluation of PET without combining other
modalities might result in the erroneous diagnosis of bone metastases. (Provided by Prof. Joan C. Vilanova)

bone fibrous dysplasia. On a patient being
staged for a malignant tumour, it could be
misinterpreted as bone metastases instead
of a fibrous dysplasia, if PET imaging is not
evaluated combining the CT or plain film,”
he explained (see image).
Recently, Bloem’s department collaborated
with the chemistry research group to bring
molecular imaging from the preclinical to
the clinical stage in breast cancer patients for
local staging, in particular lymph nodes. “It
was a big step to move from animal model
research to breast cancer patients. It is a relatively small step to extend research now to
MSK,” he said.
More detailed information about current and future clinical applications of PET/
CT and scintigraphy will be covered by Dr.
José Garcia, radiologist at PET/CT Center,
CETIR, Barcelona, Spain, while Prof. Carlo
Martinoli, radiologist at Cattedra di Radiologia ‘R’ – DICMI, Genoa, Italy, will talk about
diagnostic developments in ultrasound.
Remaining challenges are notably the
personalised implementation of biomarker
imaging in the clinical arena and development of software platforms to analyse, integrate and quantify these huge data sets.
Multifunctional imaging, in combination
with integrated quantitative data analysis,
is required to phenotype cancers to allow
personalised effective treatment. For this to
happen, radiologists need to embrace the cur-
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rent preclinical possibilities and bring them
to the clinical arena by focusing on how to
image tumour biology. In addition, they need
to work together with engineers to develop
automated data analysis, according to Bloem.
“At this stage, taking the huge step towards
functional imaging requires new skills. The
people who will do this are the radiologists
of tomorrow,” he predicted.
Special Focus Session
Monday, March 5, 08:30–10:00, Room A
SF 16a: The role of advanced imaging
in musculoskeletal neoplasms
▶▶ Chairman’s introduction
J.C. Vilanova; Girona/ES
▶▶ Advanced MR techniques
J.L. Bloem; Leiden/NL
▶▶ • PET/CT and scintigraphy
J.R. Garcia; Barcelona/ES
▶▶ • Sonography: diagnostic
developments
C. Martinoli; Genoa/IT
▶▶ Panel discussion:
The role and guidelines of the imaging
techniques on the management of MSK
neoplasms

The ECR 2012 App gives iPhone and Android users a new way to experience the congress. The app is packed with features,
including general congress information, scientific and educational programme details, news on arts & culture in Vienna,
full abstracts, and even floor plans of the Austria Center. You can download the app from iTunes or via the QR code to the right ▶▶▶
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It’s time to get better informed
about neonatal chest emergencies
By Rebekah Moan
Thoracic trauma in children often results in
significant morbidity and mortality, making it
vital for radiologists to know what to look for.
Cases are usually seen in a polytrauma context, according to Dr. Maria Luisa Lobo, from
the department of radiology at the Hospital
de Santa Maria in Lisbon, Portugal. Blunt
trauma accounts for most cases, resulting
from road traffic accidents and pedestrian
injuries. Common problems include pulmonary contusion, rib fractures, pneumothorax,
and haemothorax.
“Different patterns of injury are seen in
children due to anatomical and physiological
differences, and these should be recognised,”
said Lobo, who will be presenting at this afternoon’s refresher course, ‘Chest imaging: What
to use and when to use it.’
Chest radiography is the first and most
important imaging modality, she said. Radiologists should use multidetector CT for severe
chest injuries, and/or polytrauma. It is also
very important to adapt specific protocols for
children, because what may be appropriate
for adults may not necessarily be applied to
children. Other common paediatric incidents
requiring emergency imaging include foreign
body inhalation, which has potentially serious or even fatal consequences, and therefore
a good clinical history is the key to diagnosis,
she noted.
Many infants are born with conditions
causing respiratory distress, noted Dr. Anne
Paterson, consultant radiologist at the Royal
Belfast Hospital for Sick Children, Belfast,
U.K. The major difference between these
infants relates to the underlying pathologies.
Significant problems for the pre-term
infant are infection, surfactant deficiency
disease (idiopathic respiratory distress syndrome, IRDS), and complications of the latter’s therapy, such as barotrauma to the lungs
and pulmonary haemorrhage. Clinically,
pre-term infants become sick more quickly,
and their symptoms and signs; tachypnoea,
suprasternal and/or intercostal recession and
cyanosis are more exaggerated.
Term infants often encounter problems
due to conditions such as meconium aspiration syndrome, air leaks/pneumothorax,
infections and other difficulties secondary
to structural lung lesions.
“Due to the improvement in antenatal
sonography and echocardiography, many
structural lung and cardiac lesions are
detected antenatally, therefore an infant’s
delivery can be planned – either by Caesarean section or induced labour if necessary
– so that their immediate post-natal care is
optimised, and the timing of their surgery
is improved, once they are stable,” Paterson
stated. “From a radiologist’s point of view,
the increased information we receive from
antenatal ultrasound and antenatal MR studies prepares us for the birth of such babies,
but has also led to us performing post-natal
imaging on often asymptomatic babies, utilising all modalities”.
In addition, the increased information
received from antenatal ultrasound and antenatal MR studies assists clinical colleagues
and the infant’s parents, and helps to plan
follow-up care of the children. It is hoped that
many of these very sick infants will be born
in specialist units, but that is not always the

Chest radiograph of 24-week gestation infant. There is diffuse air space disease
in both lungs, in keeping with severe surfactant deficiency disease.
(All images provided by Dr. Anne Paterson)

Chest radiograph of a term neonate. There is coarsening of the interstitial
markings bilaterally, with more focal opacities seen particularly in the lower lobes
and the right upper lobe. The lungs are generally overinflated. This infant had a
history of meconium aspiration, which leads to a combination of both partial and
complete airway obstruction, with variable areas of atelectasis and air trapping,
combined with a chemical pneumonitis. The condition can be further complicated
by the development of air leaks and persistent pulmonary hypertension of the
newborn. Meconium aspiration syndrome has a not insignificant mortality rate.

Chest radiograph of 24-week gestation infant. Circular lucencies are seen
throughout both lungs, in keeping with pulmonary interstitial emphysema (PIE).
This occurs as a result of iatrogenic barotrauma to the immature lung. Alveolar
ruptures lead to air leaking into the pulmonary interstitial tissues and lymphatics.
The resultant lung parenchyma is stiff, and gas exchange is poor. The larger circular
structure overlying the right haemithorax is artefact from the incubator.

Chest radiograph shows the left haemithorax filled with multiple air-filled
loops of bowel, and contralateral shift of the heart and mediastinal structures.
The stomach remains in the abdomen. Little aerated right lung is seen. The
appearances are classical of a left-sided congenital diaphragmatic hernia of
Bochdalek.

case, as antenatal and postnatal care is not
equal the world over, she added.
Neonatologists in the Belfast unit have seen
an increase in the number of surviving babies
born at less than 1 kg. Likewise, the number
of infants born with congenital anomalies
in Northern Ireland has increased in recent
years, with post-surgical infants accounting
for around 5% of the unit’s patient throughput. “Regular multidisciplinary meetings
with neonatologists, paediatric surgeons,
medical geneticists, paediatric pathologists
and paediatric radiologists are key to the
success of these early interventions to plan
the immediate care of infants who are due
to be born in the near future. This type of
communication is incredibly important to
everybody, because we work closely together
as a team”, she explained.
“The treatment given to an individual
infant will obviously depend upon the underlying cause. In some cases, therapy will be

‘medical’, relying on for example drug therapy
for pneumonia and respiratory support. The
latter varies, but may require endotracheal
intubation and ventilation or more simply
oxygen delivered via nasal cannulae,” stated
Paterson. “Specialised circulatory assistance
in the form of extra-corporeal membrane
oxidation cannot be provided in Northern
Ireland, and if this is deemed clinically necessary, then infants must be transferred to a
unit on the U.K. mainland. Some conditions
causing respiratory distress must be managed
surgically.”
At today’s session, she plans to present
images to illustrate the wide spectrum of
conditions causing respiratory distress in
the newborn infant, detailing some of the
complications that can arise as a result of
therapy. Many radiologists may encounter
newborn chest radiographs, so she hopes her
talk will serve a purpose as a useful refresher
course to them.

Refresher Course: Paediatric
Monday, March 5, 16:00–17:30, Room Q
RC 1912: Chest imaging: what to use
and when to use it
Moderator: W. Hirsch; Leipzig/DE
A. Thoracic trauma and foreign
body inhalation
M.L. Lobo; Lisbon/PT
B. Infiltrative diseases of the
chest
G. Staatz; Mainz/DE
C. Imaging of neonatal chest
emergencies
A. Paterson; Belfast/UK

Visit the Arts & Culture Booth
in the entrance hall.

myESR.org

Monday 5 March 2012

Clinical Corner

ECR Today 2012

11

ECR Refresher Courses shed light on
complications of cancer treatment
By Mélisande Rouger
Cancer is now the leading cause of death
worldwide and imaging cancer patients has
become one of the most common assignments
for radiologists, if not the most common.
Consequently, oncologic imaging is emerging
as a subspecialty, especially in Europe with
the recent creation of the European Society
of Oncologic Imaging (ESOI). ECR 2012 is
reflecting this evolution by dedicating three
Refresher Courses to this blossoming field.
Treating patients with cancer and malignancies presents many challenges, not only
because of the specific complications associated with their condition but also those
related to cancer treatment. Radiologists
must be aware of potential pitfalls, which
are likely to occur more and more frequently
in the future as the population of cancer sufferers grows.
“In cancer therapy, we need to be aware of
the consequences treatments may have. They
can lead to direct and indirect results coming not only from malignant conditions but
also from the treatment itself,” said Professor
Peter Brader, radiologist at Vienna General
Hospital (AKH) in Austria.
Radiotherapy, chemotherapy, and novel
oncologic drugs such as antiangiogenics are
all associated with side effects. The Refresher
Course will review the whole spectrum of
therapies and complications in three organ
systems: the abdomen, thorax, and central
nervous system (CNS).
In a cancer patient, opportunistic lung
infections, for instance fungal, are more
common, potentially lethal, and sometimes
linked to therapy-induced neutropenia. To
determine whether a complication is related
to therapy or not, radiologists must first
examine the various treatment options and
pay particular attention to which treatment
is being given to their patients at the time
of the examination. Good communication
between radiologists and clinicians is crucial.

CT of the thorax showing diffuse alveolar damage
(DAD) to the lung following FOLFOX chemotherapy.
(Image provided by Dr. Helmut Prosch, Vienna
General Hospital, AKH)

“We have to be aware that there’s more than
one treatment option; there is chemotherapy
and radiation, sometimes both, and sometimes both are combined with new treatments. This knowledge is not really related
to cancer imaging but it is becoming vital to
our field,” said Brader, who will coordinate
the course at the ECR.
There are also very similar phenomena to
be found in the CNS and abdomen. Therapies such as Cisplatin may for instance cause
peripheral neuropathy and encephalopathy.
Administering 5-Fluorouracil may on the
other hand lead to cerebellar dysfunction.
In bone marrow transplant patients, graftversus-host disease (GvHD) can occur within
the first 100 days after transplant, creating
imaging findings such as bowel thickening
and free fluid in the abdomen. Imaging findings are non-specific and show a spectrum
of inflammatory changes. This means that a
transplant patient coming to the emergency
room with acute abdominal pain may present
with the same findings as a non-specific
infection.
“Normally if you see this, you think of a
non-specific infection, but here we are dealing with a specific bowel disease. When the
patient has had a transplant, you have to
be aware that this is not an infection but a
GvHD. Patient history and communication
with our clinical partners is key to accurate
diagnosis,” Brader said.

MRI of a patient with metastatic breast cancer
and liver metastasis showing therapeutic induced
cirrhotic and fibrotic remodelling of the liver
(T2 haste and Gd-EOB-DTPA late phase images).
(Image provided by Dr. Ahmed Ba-Ssalamah, Vienna
General Hospital, AKH)
18
F-FDG PET/CT of the abdomen showing diffuse
bowel thickening with increased tracer uptake in
a bone marrow transplant patient suggesting a
diagnosis of graft-versus-host disease.
(Image provided by Professor Peter Brader)

Not all patients are in danger of complications, but some therapy-induced complications can be life-threatening, like lung
infections in patients with therapy-induced
neutropenia.
Acute complications may arise within
days or weeks and up to three months after
therapy, but they may also appear later; these
are called delayed complications. For instance
patients treated for cancer can suffer consequences years after their therapy and in some
cases suffer a recurrence.
Imaging complications are a rather new
topic in radiology but their importance
is likely to grow in the future, as both the
number of patients and treatment options
increase.
“The real aim of the course is to increase
radiologists’ awareness of the existence of
these complications,” Brader concluded.

Refresher Course:
Oncologic Imaging
Monday, March 5, 08:30–10:00, Room E2
RC 1616: Imaging the complications
of cancer treatment
▶▶ Chairman’s introduction
P. Brader; Vienna/AT
A. Pulmonary complications of
the treatment of malignancy
S. Diederich; Düsseldorf/DE
B. Imaging the effects of cancer
treatment in the abdomen and
pelvis
P. Hulse; Manchester/UK
C. Complications of treatment in
the CNS
P. Demaerel; Leuven/BE
▶▶ Panel discussion:
How can the radiologist make sure not to
miss complications of cancer treatment?

Radiology in Iceland – a small country
with big possibilities
By Marianna Garðarsdóttir
Since the economic crisis, which began in
the autumn of 2008, healthcare in Iceland,
as everywhere, has suffered. Due to the economic situation there have been serious cuts
to the funding of healthcare in both the public and the private sector. The situation may
have reached a dangerous height, but recent
economic prospects point towards a recovery
in the country’s economy for 2012.
One factor regarding the economy is the
education of radiologists and the specialised
training of doctors as a whole. There is a medical department at the University of Iceland
where many Icelandic doctors receive their
education and a university hospital where
many radiologists begin their training, but
in order to complete their training in any
medical speciality Icelandic physicians are
required to complete their training abroad.
Many physicians move to Scandinavia or
Europe and some even go to the U.S. to complete their training for a period that may last
from two to five years.
There are currently 60 radiologists
employed in Iceland today, or close to 20
per 100,000 inhabitants. At the moment there
are more than 20 Icelandic radiologists living
abroad, nearly half of those 20 are currently
training to be specialists. In the coming years
many radiologists will retire (at least 35 in the
next 20 years) and too few are currently being
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trained. Since the economic crash in 2008
no Icelandic radiologist has returned home
after completing their training abroad. To
complicate the situation even further no positions are open, even though there is a need
for more people due to the ever increasing
number of radiological examinations being
performed every year.
But in the middle of a crisis you can also
find some opportunities. In Iceland there
has been an ongoing population-based study
since 1967; the Reykjavik Study. This study is
being conducted by the Icelandic Heart Association (IHA) which is a non-profit institute
that was founded in 1964 to battle cardiovascular disease in Iceland. The purpose of the
IHA is to conduct research into the causes of
heart disease, educate the public about the
prevention of cardiovascular diseases and
provide individual risk evaluations. Over the
last 40 years, the IHA has conducted largescale studies of over 30,000 men and women
born in Iceland between 1907 and 1935. The
latest stage of the Reykjavik Study is the Age,
Gene/Environment Susceptibility – Reykjavik Study (AGES-Reykjavik) and the sample
is drawn from the original Reykjavik study
population-based cohort.
The AGES-Reykjavik study was designed
to examine risk factors, including genetic
susceptibility and gene/environment interaction, in relation to disease and disability in old
age. This is a collaborative study between the

National Institute on Aging (NIA), National
Institute of Health (NIH) and the IHA.
The study included baseline examinations
of nearly 6,000 individuals from the years
2002 to 2006 and a five-year follow-up of
4,000 of the same individuals in 2007–2011.
The study is multidisciplinary, providing
detailed phenotypes related to the cardiovascular, neurocognitive (including sensory),
and musculoskeletal systems, and to body
composition and metabolic regulation. Relevant quantitative traits, subclinical indicators
of disease, and medical diagnoses are identified by using biomarkers, radiology, and
other physiologic indicators. The research has
focused on the multiple causes of disability in
old age including heart disease, high blood
pressure, and Alzheimer’s.
The AGES–Reykjavik cohort, with cardiovascular risk factor assessments earlier in life
and detailed late-life phenotypes of quantitative traits, will create a comprehensive
study of aging nested in a relatively genetically homogeneous older population. This
approach should facilitate identification of
genetic factors that contribute to healthy
aging as well as the chronic conditions common in old age.
The radiology department at the IHA is
dedicated to epidemiological research using
quantitative imaging techniques with MRI,
CT, DXA and ultrasound. The department
runs a comprehensive image post-process-

ing unit. The radiological component of the
AGES-Reykjavik study includes CT of the
heart and aorta for calcium scoring assessment, CT of the spine and hips for studies
on bone mineral density and bone strength,
and CT of the abdomen and thighs for body
composition analysis. The brain is imaged
with MRI for semi-quantitative rating of
brain lesions, structural assessment including global and regional brain volume analysis,
and diffusion tensor imaging. Cardiac MRI is
used to assess the prevalence of unrecognised
infarction in addition to MRI of the aorta
and kidneys to investigate the association
of arterial stiffness with kidney and brain
morphology and function. The study includes
ultrasound of the heart and carotid arteries for assessment of cardiac function and
carotid intima-media thickness and vessel
wall plaques.
The AGES-Reykjavik study commenced
before the economic crisis and has fortunately continued despite the difficult situation. Hopefully the collaboration between
the IHA, NIH and NIA will continue for the
foreseeable future. Some other international
institutes have already started different collaborative work with Icelandic institutions,
and new ones will hopefully follow.
Dr. Marianna Garðarsdóttir from Reykjavik/
IS is President of the Radiological Society of
Iceland.
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Emergence of intraoperative imaging brings
hospital-wide changes
By Finn Snyder
“The OR (operating room) of the new millennium is likely to be a hybrid OR; that
means something in between a radiological suite and a conventional surgical room,”
remarked Prof. Andrea Pietrabissa, director
of general surgery, Policlinico San Matteo
at the University of Pavia, Italy. “That shift
has already occurred with vascular surgery,
where endovascular techniques are quickly
changing surgical practice.”
Today, intraoperative imaging is mostly
limited to C-arm x-ray and ultrasound; use
of intraoperative CT and MRI is restricted
due to environmental constraints and incompatibility with the use of metal-based surgical instruments. However, more integration
between preoperative studies and intraoperative images and views is already possible, and
technical fusion of these should be considered when designing new operative rooms.
“These steps represent the bricks upon
which intraoperative navigation can be built,”
stated Pietrabissa. “We should also consider
robotic surgery as the main IT revolution that
has already occurred in general surgery ORs.
This technology incorporates several new features, including the possibility to fuse images,
and that of remote tutoring and counselling.”
Integrating the OR with IT systems can
have a positive impact on many aspects of
surgery, including its safety. Efficient handling of the flow of data about the individual
patient by OR personnel is crucial in avoiding human error and limiting damage when
errors do occur. Risk managers know that a
digital OR is a much safer place than a paperbased OR, he commented.

Coming to an operating room near you? Consoles like these look set to become more commonplace in the
future. (Provided by Prof. Andrea Pietrabissa)

Robotics is having an increasing impact on health
care delivery, particularly surgery.
(Provided by Prof. Andrea Pietrabissa)

Image-fusion technology looks set to continue to play a significant role in the years
to come; this fusion is likely to occur inside
the 3D display of new robotic systems and
will incorporate new dyes and new camera
detectors that are today appearing as early
prototypes, Pietrabissa predicted. An example is the ability to visualise the biliary tree
with intraoperative injection of indocyanine
green and the simultaneous use of a robotic

help optimise workflows, decision makers in care provider organisations need an
understanding of workflows and information
and communication technologies for image
management.
Communication, simulation, visualisation, and navigation of images are becoming essential features in the planning and
implementation of complex PACS infrastructures in support of diagnostic and interventional procedures. “While the full potentialities of multidisciplinary image-sharing
within health care settings are being further
explored, it is now increasingly common to
see intense cooperation between radiologists and other clinicians for planning and
guiding interventions,” noted Prof. Heinz U.
Lemke, who will be chairing the course. He
is research professor of radiology, University of Southern California, Los Angeles, and
professor of computer assisted surgery at the
University of Leipzig in Germany and director of the International Foundation for CARS
(Computer-Assisted Radiology and Surgery).
During the course, ‘New PACS architectures: decoupling image management from
image navigation,’ the lecturers will give
insights into image sharing, from hospitalbased PACS applications to remote consultation, with specific reference to the support of
surgeons regarding training and intraoperative guidance.
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infrared camera, coupled with the conventional 3D robotic camera.
“This new technology is able to provide
a realistic 3D vision of the biliary anatomy
during the procedure, and is potentially
capable of limiting surgical injuries to the
biliary system. It is expected that intraoperative guidance with similar markers will soon
also be available for the most important area
of cancer detection and lymphatic sampling
for staging purposes,” he said.
Intraoperative imaging has become steadily more popular since the early 1980s. For
instance, intraoperative ultrasound of the
liver is now routinely used to identify the
limits of liver tumours, and to detect the main
intra-hepatic vessels. Laparoscopic ultrasound is also widely used to stage gastrointestinal cancer and to detect occult pancreatic
and liver tumours.
“Both diagnosis and treatment are
today image-based and driven,” explained
Pietrabissa. “Most of our patients undergo
ultrasound, CT, MRI, or a combination of
these exams before their surgery, not only
to diagnose the underlying disease, but also
for the purpose of accurately planning the
procedure.”
In addition to providing practical information about intraoperative imaging, this morning’s refresher course will demonstrate how
the adoption of digital image management by
disciplines and departments outside of radiology for their own clinical purposes is gathering momentum. Large-scale, multidisciplinary
image-sharing across and beyond campuses
puts novel requirements on PACS solutions,
and it also raises the key question of how images
should be managed effectively. The course aims
to summarise the current controversy, present
various approaches to PACS design and architecture, and help build an understanding for
advanced data management, as well as concrete
technical, legal, and workflow aspects.
In many healthcare systems, PACS solutions have widely replaced conventional filmbased technology and workflow in radiology
departments and imaging centres. Image
acquisition and reading have gone digital
during the past few years. The trend towards
image-sharing with other colleagues is a logical extension of this process.
Interventional suites provide a perfect
example of the crucial role image-based
diagnostic and therapeutic workflows have
started to play. Image management can significantly support positive outcomes; on
the other hand, it is a highly cost-intensive
component in clinical settings. In order to
ensure that investments will meet growing
demands, and implementations will indeed

Refresher Course:
Computer Applications
Monday, March 5, 08:30–10:00, Room Q
RC 1605: New PACS architecture:
decoupling image management
from image navigation
▶▶ Chairman’s introduction
H.U. Lemke; Berlin/DE
A. Image navigation and new PACS
architecture
J. Reponen; Raahe/FI
B. Intraoperative imaging for
surgeons
A. Pietrabissa; Pavia/IT
C. Dismantling PACS: separating
the image viewing from the
data storage and sharing
L.N. Sutton; Halifax/UK
▶▶ Panel discussion:
How should we manage our
images today?
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CT proves superior, but is not totally
dominant, in renal tract imaging
By Philip Ward
CT urography is becoming an increasingly
popular technique for the assessment of
haematuria, but it seems that intravenous
urography and ultrasound still have a complimentary role to play in imaging the renal
tract.
“The majority of general radiologists will
deal in their every day practice with patients
referred for imaging, having presented to
their general practitioners or urologists
with haematuria,” noted Dr. Sami Moussa,
consultant radiologist at Western General
Hospital, Edinburgh, U.K. “There is a need to
draw a simple algorithm for imaging of these
patients that will make use of valuable and
scarce resources. The investigations need to
be cost-effective and safe and have a satisfactory clinical yield.”
Haematuria is a common clinical problem with numerous aetiologies, ranging
from benign, inconsequential conditions to
life-threatening urinary tract malignancies.
The reported prevalence is between 0.2% and
21%.
When planning an investigation, it is important from the start to differentiate between
macroscopic and microscopic haematuria,
according to Moussa, who is a speaker at
this morning’s special focus session. Other
important factors include the patient’s age
and sex, but these are by no means the only
relevant factors. Microscopic haematuria is
often the result of urinary tract infection,
renal stone disease or medical renal conditions. Malignancies of the renal tract can
present with microscopic haematuria, but
this is less common, he explained. Macroscopic haematuria, on the other hand, carries
a higher risk of urothelial malignancy, as well
as renal tumours.
Intravenous urography (IVU) and ultrasound have been the main imaging modalities for investigating the renal tract for many
years. The ability of IVU to demonstrate the
whole of the urinary tract on a single image
initially made it very popular among urologists and clinicians, but multidetector CT
and MRI – with the ever increasing speed
of scanning and multiplane reformatting –
has resulted in the relegation of IVU from
a first-line imaging modality to a secondary
technique for evaluating the anatomy of the
collecting system in certain instances. This
situation is very likely to continue as further advances in CT and MRI continue to
improve image quality and reduce radiation
dose, Moussa pointed out.
“The ability of ultrasound to characterise
tissues, particularly renal cysts, suggests that
it will continue to have an important complementary role in the assessment and follow-up
of cystic renal masses. The internal structure of septated cysts is very often unclear
on CT, but become much more evident with
ultrasound,” he commented. “There has been
a recent tendency amongst urological surgeons to observe small renal masses less than
2 cm in diameter, and ultrasound would be
an excellent modality for following up these
patients and to monitor the growth of these
masses, rather than subjecting patients to
repeat CT examinations. The large number of
patients in the younger age bracket presenting with microscopic haematuria, where the
pick-up rate for significant lesions is very low,
are better investigated by ultrasound in the
first instance.”
Overall, CT urography (CTU) has become
the investigation of choice for macroscopic
haematuria, but where radiation needs to be
avoided, such as in children and pregnant

women, then MR urography should the first
choice, Moussa stated. Ultrasound will remain
an important modality for microscopic haematuria and as a complementary modality to
evaluate and follow-up cystic or small renal
masses. IVU has been relegated to a complementary role in specific circumstances, or if
CT and MRI are not readily available.
The main aim of his presentation is not to
try to revive the role of IVU and ultrasound,
but merely to try to identify if they still have
a role in imaging the renal tract, particularly
in relation to haematuria.
IVU has well-known limitations due to
large body habitus, overlying stool and bowel
gas, and over-hydration, according to Prof.
Dr. Mustafa Özmen, from the department
of radiology, Hacettepe University, School of
Medicine, Ankara, Turkey, another speaker
at today’s session. The technique has a limited ability to detect small renal masses and
urinary calcifications or extraurinary abnormalities. Studies have shown IVU is insensitive for detecting upper-tract neoplasms,
and it fails to detect up to 60% of tumours
in patients with haematuria.
For a comprehensive evaluation of the
upper urinary tract, CTU is an excellent
tool for identifying the source of haematuria, and given the improved spatial and temporal resolution of modern scanners, CTU
has replaced excretory urography as the first
imaging test at many institutions.
“CTU provides a detailed anatomic depiction of each of the major portions of the
urinary tract, and thus allows patients with
haematuria to be evaluated comprehensively,”
he said. “The major advantage of CTU is thorough assessment of the urinary tract and kidneys by 2D and 3D multiplanar images and
virtual endoscopic techniques.”
The yield of CTU is highest in patients with
macroscopic haematuria. Approximately 5%
of patients with asymptomatic haematuria,
and up to 22% with gross haematuria, will
have bladder cancer. CTU has a high specificity in detecting urothelial neoplasms, and
the negative predictive value varies between
95% and 99 %. Therefore, CTU is the preferred imaging modality for the evaluation
of haematuria, especially in high risk groups
and in patients older than 40 years of age with
macroscopic haematuria, Özmen argued.
The major pitfall in CTU is technical failure, and technical optimisation is important
and it should be tailored to characteristics of
the patient, he added. For satisfactory opacification of urinary tract, technique should be
optimised. Another difficulty is small and
flat urothelial neoplasms, which are hard
to depict in excretory phase imaging. Typically, urothelial cancers are hypervascular,
and therefore can be detected as enhancing
masses in the wall of a bladder distended with
unopacified urine.
Also, the presence of a urinary stone in a
patient with haematuria should not prevent
a CTU being conducted because recent evidence suggests that CTU may disclose other
causes of haematuria in this patient group,
necessitating contrast administration, he
explained. When urinary tract calculi are
identified on CTU, the rate of detection of
other potential causes of haematuria is not
different from that of CTU examinations
without calculi. Moreover, in patients without a urinary tract mass on CTU, an alternative diagnosis should be sought, such as
‘nutcracker syndrome’, papillary necrosis,
calyceal diverticulum, suburothelial hemorrhage, urinary tract infections (schistosomiasis, tuberculosis), appendicitis, and
endometriosis.
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Using 3-D multiplanar imaging techniques, CT urography can clearly demonstrate multifocal transitional cell
carcinoma lesions (arrows), and shows excellent anatomical detail. (Provided by Prof. Dr. Mustafa Özmen)

“We have adapted our age-based algorithm
for the CT urographic assessment of haematuria,” Özmen commented. “The risk of
urinary tract malignancy is extremely low in
younger patients. Therefore, when we identify a stone in the urinary tract during an
unenhanced phase, we don’t proceed with
the enhanced series. If no stone is identified
in the urinary tract, the split bolus technique
is preferred in younger patients, where nephrographic and urographic images are combined in a single acquisition. Patients older
than 40 years with macroscopic haematuria,
or patients with high risk factors for malignancy, should always undergo triple-phase
CTU, whether or not there is a stone in the
urinary tract.”
In recent years, significant radiation dose
reductions have been achieved in CT, and
he thinks low mA and low kV imaging are
central to dose reduction. Also, mA modulation on the x-axis and z-axis adapted to a
patient’s body habitus during scanning provides further dose reduction. Adaptation of
iterative reconstruction techniques can allow
30–60% dose reductions compared to CT
images reconstructed by the back-filter projection technique. Also, the recent introduction of dual-energy techniques can help. The
split-bolus technique is mainly preferred in
younger patients, when nephrographic and
urographic images are combined, thereby
minimising total radiation dose. Another way
of minimising radiation in CTU is tailoring
the technique according to the appropriate
indication, for example for demonstration
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of a urinary tract anomaly, when the unenhanced phase is not needed and must be
omitted, he advised.
“Although CTU is a very powerful tool in
examining urinary tract disorders, the main
drawback is radiation. However, in the last
decade there have been enormous advances
in CT technology that will overcome this
issue to a greater extent in near future,”
Özmen concluded. “Standardisation of CTU
protocols is also an important issue today.
Large scale studies are needed.”

Special Focus Session
Monday, March 5, 08:30–10:00, Room E1
SF 16b: How should we image the
patient with haematuria?
▶▶ Chairman’s introduction
A.T. Turgut; Ankara/TR
▶▶ Ultrasound and intravenous
urography: what is the new role?
S. Moussa; Edinburgh/UK
▶▶ CT urography
M.N. Ozmen; Ankara/TR
▶▶ MR urography
T. El-Diasty; Mansoura/EG
▶▶ Panel discussion:
Which modality in which patient with
haematuria?
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Pinpointing airway obstruction remains
tough prospect for chest experts
By Cormac Sheridan
The use of imaging in asthma remains, for
now at least, confined to the most severe
cases. Various international guidelines recommend chest x-rays for investigating atypical or acute asthma, and although CT offers
far greater levels of anatomical detail, the
modality is used primarily in severe or difficult-to-treat cases and for differential diagnosis, and obtaining a definitive diagnosis of
asthma remains challenging.
“It’s not so easy to eliminate other conditions – that’s why you do CT,” noted Prof.
Pierre-Yves Brillet, a radiologist from Avicenne Hospital, Bobigny, France, adding
that the difficulty stems in large part from
uncertainties in defining the pathology of the
condition, and is further compounded by its
sheer variability. “Asthma is not a disease – it’s
more a kind of syndrome.”
Brillet is part of a line-up of speakers who
will provide a refresher course this afternoon
on analysing and reporting phenotypes in
obstructive airway disease. In asthma, phenotyping is a really hot topic, he noted. Previously, asthma was considered a relatively
homogeneous condition, characterised by
mast cell- and eosinophil-mediated inflammation and responsiveness to corticosteroids.
Age of onset, level of lung function, degree of
airflow obstruction, responsiveness to bronchodilator therapy, gender and predisposition
to hypersensitivity are all now regarded as
distinguishing features.
But establishing firm, predictive criteria
based on imaging data remains very much
a work-in-progress. For chronic obstructive
pulmonary disease (COPD), it is quite clear,
but for asthma it remains to be confirmed,
according to Brillet. The available clinical
data are insufficient, because a quantitative
understanding of the relationship between
CT data and clinical findings is not sufficiently robust. Imaging, therefore, is not yet
useful for the clinical management of the
condition. Clinical questionnaires and objective lung function tests remain the standard
methods, although they are limited by the
inevitable ‘black box’ picture they provide.
Imaging is important, however, for eliminating other potential diagnoses. The list of
conditions that can masquerade as severe
asthma is long. It includes, but is not limited to, tuberculosis, vocal cord dysfunction,
COPD, cystic fibrosis, persistent bronchitis
and inhaled foreign bodies.
Moreover, asthma can be accompanied by
complications, such as emphysema (particularly in smokers with asthma) and bronchiestasis. The latter requires the elimination of
allergic bronchopulmonary aspergillosis, an
inflammation caused by Aspergillus infection. CT is the gold standard for investigating these conditions. Chest x-ray is not good
enough for bronchiestasis, which occurs in 30
to 40% of patients with severe asthma, Brillet pointed out. Airway wall thickening and
decreases in the area of the luminal airway
are typical findings. Distal airways and subtle
findings are the two key terms associated with
typical bronchiestasis in asthma, he stated.
The use of other imaging modalities is also
being explored in asthma, although these initiatives are primarily confined to the research
arena for now. Models of airway functionSTAFF BOX
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ing are being developed using computational
fluid dynamics approaches, which build on
static CT image data. In several studies, the
resulting simulations correlate with data
obtained from spirometry testing of lung
function. 3D reconstruction of CT image
data is being used to study airway remodelling within the bronchial tree. Airway
remodelling, a consequence of long-term,
poorly controlled airway inflammation, is
characterised by structural alterations in the
airway walls and is associated with declining
lung function. This is an important aspect of
Brillet’s research.
“Remodelling is causing stenosis – that is
my hypothesis,” he said.
Hyperpolarised Helium-3 MRI (H3HeMR)
is an emerging technique, involving the inhalation of polarised 3He gas. It helps clinicians
to build a greater understanding of the condition by pinpointing specific regions where
airflow is obstructed. Ventilation defects are
common and correlate with clinical severity –
and the variability is low, according to Brillet.
However, availability of 3He is limited, and
alternatives, such as hyperpolarised Xenon
(129Xe), are also being explored. Helium
is the best, but also the most expensive, so
it will not be for everybody and its use is
likely to stay confined mainly to research,
he maintained.
Other speakers in the session include Dr.
Nicola Sverzellati, from the department of
clinical sciences, radiology section, University of Parma, Italy, who will discuss the
use of CT in determining the phenotype of
COPD patients. CT, coupled with dynamic
expiratory scanning (imaging during forceful exhalation), is a standard method for
investigating and quantifying emphysema,
airway wall thickening and air trapping. It
can be deployed to distinguish emphysemapredominant COPD from airway-predominant COPD, and thus guide clinical
decision-making.
Finally, Dr. Michael Puderbach, of Heidelberg University Hospital, Germany, will
discuss the use of thin-section CT in imaging
bronchiectasis in patients with cystic fibrosis.
Lung MRI is also employed to study morphological features of bronchiectasis and resulting alterations in lung function.
Prof. Philippe Grenier from Paris, Past
President of the ECR and ESR, will moderate this afternoon’s course.

Bronchial wall thickening in a patient with asthma at a subsegmental level (B1b).
(Provided by Prof. Pierre-Yves Brillet)

Fetita. IEEE Trans Med Imaging; 2004; 23: 1353
Brillet. Eur Radiol; 2007; 17: 1483
Quantitative analysis of airway dimensions at CT.
Software permitting automatic extraction of the tracheobronchial tree from volumetric MDCT data followed by
cross-sections of airways strictly perpendicular of the central axis of the airways. Automatic segmentation of
outer and inner contours of the airway walls permitting quantitative analysis of bronchial wall thickness and
airway lumen area. (Image provided by Prof. Philippe Grenier)

Bronchial wall and lumen irregularities
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RC 1904: Phenotypes in obstructive
airway disease: how do I image,
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A. Asthma and associated
conditions
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B. Chronic obstructive pulmonary
disease (COPD)
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bronchiectatic diseases
M.U. Puderbach; Heidelberg/DE

Rebekah Moan, San Francisco, CA/US
Mélisande Rouger, Vienna/AT
Frances Rylands-Monk, St. Meen Le Grand/FR
Cormac Sheridan, Dublin/IE
Philip Ward, Chester/UK
David Zizka, Vienna/AT
Pamela Zolda, Vienna/AT

Contact the Editorial Office
ESR Office
Neutorgasse 9
1010 Vienna, Austria
Phone: (+43-1) 533 40 64-0
Fax:
(+43-1) 533 40 64-441
E-mail: communications@myESR.org

Art Direction
Robert Punz, Vienna/AT

ECR Today is published 5x during ECR 2012.
Circulation: 20,000
Printed by Holzhausen, Vienna 2012

Layout
Fludi, Vienna/AT

myESR.org

Marketing & Advertisements
Betty Wilk
E-mail: marketing@myESR.org

Bronchial wall and lumen irregularities in COPD patients. Mutiplanar reformations with minimal intensity
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(Image provided by Prof. Philippe Grenier)
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Molecular imaging:
researcher foresees upcoming clinical
application in myocardial failure
By Mélisande Rouger
The landscape of molecular imaging has
changed over the past two years, with
advances having been made in image-guided
drug delivery, gene-based therapy and cellular therapy. For the latter, cell-labelling
methods and image-based magnetic control
of cells now enable the monitoring and guidance of therapy. Potential future applications, such as intracellular heating, could
place imaging at the very centre of therapy
delivery.
A panel of experts will show, in a dedicated
Mini Course today at the ECR, that molecular
imaging can, and could soon, offer improvements in the efficiency of treatment.
The recent development of cell-labelling
techniques using superparamagnetic nanoparticles has confirmed the role of imaging in
monitoring cellular therapies. In particular,
researchers have been able to develop high
resolution cellular imaging, using cryoprobes
in MR applications. This combination enables
high resolution imaging with a sharp definition of cells in a given organ.
“It’s probably the main discovery we have
made over the past two years. By labelling
macrophage cells in an ischaemic pad of a
rat’s foot, we could clearly see the colonised
cells and the ischaemic territory,” said Professor Olivier Clément, a radiologist working
at European Hospital Georges Pompidou in
Paris, France.
Projects such as the European Network for
Cell Imaging and Tracking (ENCITE), coordinated by the European Institute for Biomedical Imaging and Research and funded
by the EU (www.encite.org), have played a
major role in this progress, the researcher
underlined.
These techniques have shown no adverse
effects on cell proliferation and functionalities while conferring magnetic properties
on various cell types. The magnetic labelling of living cells creates opportunities for
numerous biomedical applications, such as
individual cell manipulation and magnetic
control of cell migration.

Clément and his team are currently working on facilitating cell-homing in myocardial
infarct cellular therapy, by placing an external
magnet over the heart to create a local field
gradient which induces magnetic targeting.
“We have been working on a study to
improve cell-homing in the heart and succeeded in having more cells when using a
magnet. We still haven’t been able to show
a therapeutic effect with this technique but
other studies have, and they could show a
long-term effect, including scar reduction,”
he said.
Intracellular heating will, probably soon,
become a field of investigation for many
researchers. With this method, one will be
able to kill cancerous cells and tumours
or liberate drugs contained in a liposome
by redirecting the heat, created by the use
of magnetic fields, to superparamagnetic
nanoparticles.
“Let’s imagine that we have a liposome
containing drugs and superparamagnetic
nanoparticles. With a magnet, you can drag
the liposome exactly where you want it; to a
tumour, for instance. Then, you just have to
heat your liposome, using external microwaves, after which it will break and allow
for chemotherapy. This is still a concept, but
it could become a third application in the
short-term,” Clément said.
The transition of these techniques into
clinical practice remains a long-term prospect. Many things are still to be done, including toxicity tests. On the bright side, cellular
therapies such as blood transfusion and bone
marrow transplant already work without
image-based monitoring.
Molecular imaging should, however, prove
very useful for tissue transplants and regeneration, by showing exactly what happens.
“It is not clear at all whether the injected
cells will replace organ function, for instance
in myocardial failure. A cell can also trigger
signals that help the heart to function better. In this case imaging helps us understand
exactly what happens,” said Clément, who
foresees its upcoming clinical application in
the heart.

“Imaging can significantly improve the accuracy of treatment,” said Dr. Michal Neeman,
a researcher working on the development of
reporter genes for MRI at Weizmann Institute
in Rehovot, Israel.
Reporter genes encode proteins which can
be detected by imaging and serve as a surrogate for the activity of a particular promoter
area. For example, reporter genes are used to
follow the activation of tumour-associated
fibroblasts as they penetrate tumours, and
follow the expression of angiogenic and lymphangiogenic growth factors by tumours.
Different reporter genes have been developed to allow detection by different imaging
modalities. The most common reporter genes
are the fluorescent and bioluminescent proteins that emit light and can be detected using
sensitive cameras. Reporter genes are now
also available for nuclear imaging and MRI.
“I believe the next steps will be to prove
efficacy and safety in specific diseases,” Neeman concluded.
The first success story is the treatment of
haemophilia B, as shown by a study recently
published in the New England Journal of
Medicine by researchers at University College London and St. Jude Children’s Research
Hospital in the US (www.nejm.org).
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Mini Course:
Molecular Imaging
Monday, March 5, 12:30–13:30, Room Z
MC 23E: Theranostics: combining
imaging and treatment
Moderator: H.C. Steinert; Zurich/CH
A. MR and US-guided drug delivery
C. Moonen; Utrecht/NL
B. Imaging-guided cell-based
therapy
O. Clement; Paris/FR
C. Imaging-guided gene-based
therapy
M. Neeman; Rehovot/IL

D
High resolution 3D MR image of (A) axial, (B) sagittal
and (C) coronal slices of the calf muscle of a mouse
treated with M0 macrophages subpopulations at
24h post-injection, showing signal voids that are
punctual (white arrows) and do not correspond to
vessels. (D) Example of the processed image, which
allows the quantification of hypo-intense punctual
regions.
(Figure provided by Prof. Olivier Clément)

The Slovak Radiological Society
A young society built upon great tradition
By Jozef Bilický
The practice of medicine in Slovakia can
be traced back to the year 1095, when King
Ladislaus founded the St. Ladislaus Hospital, which, unfortunately, no longer exists.
There is a long history of medical practice
within the greater Bratislava area (formerly
known as Pressburg) with hospitals such as
the Brothers of Mercy, founded by Cardinal
Szelepcsényi in 1672, and the St. Elisabeth
Hospital, which was founded by Cardinal
Esterházy, still caring for patients to this day.
At the end of the 19th century, important
research into cathode rays was carried out
in Bratislava. The researcher, Professor Phillip Eduard Anton von Lenard (1862–1947),
was also a native of Bratislava. Lenard’s main
claim to fame was his research into cathode
rays, and his paper entitled ‘The new kind
of radiation’ was even cited by W.C. Röntgen. His ‘Lenard windows’ allowed for easier
observation of cathode rays, which until then
had to be enclosed within glass tubes. He was
awarded the Nobel Prize for Physics in 1905.
However, Prof. Lenard was not the only
Slovakian pioneer. Vojtech Alexander (1857–
1916), from Kežmarok, introduced the first
x-ray machine to Slovakia and he went on to
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become the first professor of radiology at the
University of Budapest in 1914. Along with
these rather notable achievements, Alexander
also described the development of tuberculosis and was an accomplished poet.
In 1924, the Czechoslovak Society for
Röntgenology and Radiology was founded in
Prague and, up until 1993, this was the main
society for both Czech and Slovak radiologists. However, with independence in 1993,
came a new radiological society for Slovaks,
the Slovak Radiological Society, which functions to this day. It is an honorary member of
the Slovak Medical Society and it also maintains close links with its former compatriots
in the Czech Republic. The society has even
organised events in cooperation with the
Czech radiological society.
In Slovakia, radiology is a compulsory subject within medical training. It is a requirement for all fourth year medical students and
third year dental students. There are three
medical faculties in Slovakia, the largest of
which is part of Comenius University in Bratislava; the other two are a part of Pavel Jozef
Šafarik University in Košice and Comenius
University in Martin.
The Board of the Slovak Radiological Society is comprised of the President, Vice-Pres-

There is a long history of medical practice within the greater Bratislava area (formerly known as Pressburg).

ident, Scientific Secretary-General and the
Treasurer, as well as nine other elected members. Every year the society organises four
postgraduate courses: the Radiological Winter Forum, Spring Forum, Summer Forum
and the Radiological Autumn Forum. The
Slovak Radiological Congress is held every
two years and the society’s official journal,
Slovak Radiology, is published twice a year.

More information on the society can be
found at www.slovakradiology.sk

Professor Jozef Bilický from Bratislava/SK is
the current President of the Slovak Radiological
Society.
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Spinal intervention: imaging leads the way
By Mélisande Rouger
Back problems affect an ever increasing population worldwide. Some benign
pathologies may become life-impairing
and require much more than pain killers
to cope with. More serious conditions, such
as bone metastasis, may also be extremely
painful and must be adequately treated.
Interventional radiology currently offers
a wide range of non-invasive treatments
that can really improve patients’ quality
of life. Image guidance combined with
contrast enhancement is paramount to
viewing the progression of the needle in
the body, even for procedures involving
benign pathologies. Specialists will present
the latest developments and indications for
IR techniques during a dedicated session
this afternoon.
Herniated disk is a common pathology
that has a strong impact on the patient’s
quality of life. The burden on a country’s
social and economical systems is very
heavy, with repeated and often long work
absences. As the disk dissolves itself in two
to four years, many treatments are conservative and focus on easing the pain.
Anti-inflammatory and other analgesic
drugs are usually the first step taken to
curb episodic crises.
“We know that time plays in our favour,
so we try to treat patients with the least
aggressive therapy possible,” said Dr.
Xavier Buy, an interventional radiologist at
Strasbourg University Hospital in France.
A further step, in case of failure, is to
inject anti-inflammatory drugs directly in
contact with the nerve, using a needle and
image guidance. This procedure, known as
infiltration, is the core business of interventional radiology in the treatment of
herniated disk. “It is a very safe method,
and one advantage is that the drug only
targets the nerve, unlike oral drugs that
may affect the whole body,” said Buy, whose
team performs an average of a dozen infiltrations per day.
GPs, rheumatologists and other specialists may also carry out infiltrations. However, interventional radiologists using MR,
CT or fluoroscopy combined with contrast
enhancement can more safely and precisely
control the placement of the needle. This
last point is absolutely crucial, Buy insists.
Without imaging and contrast injection,
serious complications may occur, as they
recently did in France.
“The French Ministry of Health issued
a warning. Five patients received lumbar
spine steroid infiltrations and became paraplegic, probably because doctors accidentally injected the drug in the artery that
feeds the spinal cord. This artery can, in
exceptional cases, go very low in the lumbar canal. They blocked it with drugs, and
as a result these people can’t walk anymore.
This is a tragedy,” he said.
One of the main challenges linked to
infiltrations is the absence of procedure
standardisation. Image guidance and
assessment of the proper needle position
for contrast injection should be standard
practice, particularly for foraminal injections, but many doctors over the past 40
years have been injecting drugs based on
previous imaging alone.
“Control quality is not the same from
one procedure to the other, making it difficult to evaluate literature. We think some
people did infiltrations the bad way. The
standard method would be to systematically control where the needle is by injecting contrast media before corticoids. When
performing a foraminal approach, the needle tip should stay in the low and posterior
part of the foramen. One millimetre may
change it all,” said Buy, who hopes to see
standardisation coming soon.
A risk radiologists should be aware of
is operating on patients who have already
had spine surgery. Surgery scars may complicate the introduction of the needle, as
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CT guided cryoablation of painful paravertebral metastasis.
A, B: CT scan shows a large paravertebral tumour extending to the rib and to the foramen, without risk of
vertebral fracture.
C, D: Palliative CT guided cryoablation is performed. Note the excellent visual control of the hypodense ice
ball. Foraminal thermocouple achieves continuous temperature control of the spinal canal (arrow).
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MR guided cryoablation of a single painful vertebral metastasis.
A: T2 blade axial MR shows the left hemivertebral tumour.
B, C, D: Cryoablation is performed with curative intent, considering the single metastatic location. Note the
excellent visual control of the hyposignal ice ball with MR. After cryoablation, vertebroplasty is performed to
achieve consolidation.
(All images provided by Prof. Afshin Gangi)

new vessels may communicate with the
spinal cord.
“Fibrosis can potentially complicate the
procedure. CT, enhanced with contrast
media, is the best modality in this case,
as it offers more precise control than MR
or fluoroscopy for spinal infiltrations,” he
said. Infiltrations have very good results
in most patients and can be repeated up
to four times a year if necessary.
If the treatment fails, radiologists will
then try to decompress the disk by performing a percutaneous nucleotomy, but
only in selected patients and for contained
disk hernias. Nucleotomy is performed
either by introducing a chemical substance
able to eat up the disk or using a claw to
scratch the disk and release pressure. Thermal techniques using radiofrequency coblation (RFC) or laser are also very efficient.
The idea is to pulverise a small volume
of the nucleus to provide decompression.
Heat also modifies nerve terminals and

biochemical factors inside the disk, so it
has an analgesic effect. “Thermal techniques are the ones we prefer using. They
have both a mechanical and thermal effect,”
Buy said.
The difficulty is in placing the heat source
right at the heart of the disk, so as not to
damage the surrounding tissues or vertebrae. Image guidance is also required, most
often with fluoroscopy, the “most comfortable technique to adequately place the laser
and RFC fibres in the disk,” according to
Buy.
Radiologists should remember they
should not burn the whole disk but just a
small part. “The risk for arthrosis would
be too high if the whole disk were to be
removed, because vertebrate plates would
rub against each other.”
One should also not underestimate the
sufferers’ psychological distress, which
pushes them to ask for radical methods.
“We often need to calm down impatient

patients, who want to get rid of the whole
disk, and make them understand that a less
invasive therapy such as infiltration might
be more appropriate,” he said.
Tumour ablation is a major application
for image-guided spine interventions,
whether they are curative or palliative
treatments.
Thermotherapy uses image guidance and
thermometers placed around the tumour
to make sure the surrounding tissues are
not exposed to temperatures above 45
degrees Celsius, which may cause damage.
Radiofrequency ablation (RFA), microwaves or lasers are used in combination
with CT, fluoroscopy or MR monitoring,
and they target the tumour with a heat of
55-degrees.
More and more centres also offer cryotherapy, in which the tumour is frozen
using gas decompression. Argon is the
most commonly used gas, and its temperature can sink to as low as -183 degrees.
Strasbourg University Hospital was the first
European centre to ever use cryotherapy in
interventional radiology in 2007.
“Cold is very interesting, and its big
advantage over heat is that ice is visible. It
is clearly identifiable on MR or CT scans, so
it gives an additional precision to the procedure,” said Prof. Afshin Gangi from the
University Hospital Strasbourg, a leading
expert in IR treatment of bone metastases.
Fluoroscopy, CT and MR may be used
to guide both techniques. MR thermometry is especially good with cold, and gives
a signal up to 15 degrees. “One does not
need to place a thermometer inside, which
is quite an advantage. And of course it is
non-ionising,” Gangi said. Fluoroscopy
is often coupled with CT. This alliance is
particularly efficient for very small masses.
Whatever the modality, image-guided
procedures are increasingly being performed not only to destroy tumours but
also to ease the pain. Radiologists are
increasingly called upon to treat symptoms
and tumour-induced consequences, such
as pathologic fractures. They may inject
acrylic cements to both consolidate the
vertebra and ease the pain. This might be
a softer treatment for fragile patients than
surgery, according to Gangi.
“Surgery is usually the first treatment to
remove all metastases but it might prove
complicated in fragile patients. Vertebroplasty is expensive but crucial in palliative
treatment of metastatic vertebra, and we
perform this on a very large number of
patients. Then we might perform RFA or
laser or cryotherapy,” he said.
Interventional radiology, surgery and
radiotherapy are all key treatments in
oncology. The multidisciplinary approach
guarantees that patients are given the best
chance possible.

Special Focus Session
Monday, March 5, 16:00–17:30, Room F2
SF 19: Spinal intervention
▶▶ Chairman’s introduction
T. Sabharwal; London/UK
▶▶ Herniated disk?
X. Buy; Strasbourg/FR
▶▶ Vertebroplasty
A.D. Kelekis; Athens/GR
▶▶ Treatment of neoplasm
A. Gangi; Strasbourg/FR
▶▶ Facet pathology
N. Karunanithy; London/UK
▶▶ Panel discussion:
What are the new advances in the above
fields that may change current practice?
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Digital radiography exhibitors put renewed
emphasis on portability
By John Bonner
Mobile x-ray systems that can be manoeuvred in and out of tight corners, low-cost and
robust units designed for use in these challenging economic times, and an improved
approach to mammography – these aspects
are visible to all delegates when studying the
new offerings in digital radiography (DR)
that are on display in the ECR technical
exhibition.
Sectra sold MicroDose, its digital mammography technology, to Philips last year but
that does not mean that the Swedish company
has abandoned its interest in women’s health,
the original focus of its research efforts. On
the contrary, Sectra is still active in the field,

The DRX-Revolution 2 system from Carestream will
be commercially available from mid-2012.
(Provided by Carestream)

concentrating on providing software solutions for the problems facing other DR companies in providing more clinically powerful
yet cost-effective services.
In particular, the company is helping to
advance what is arguably the most significant
development in mammography screening
since digital x-ray systems became widely
available more than a decade ago. As its name
implies, breast tomosynthesis is rather like a
combination of traditional 2D radiography
and 3D computed tomography in which a
series of around 15 images is taken through
a limited arc rather than a full 360 degrees.
“One of the problems with digital mammography is the effects of overlaying tissues.
Tomosynthesis provides an expanded view in
which the radiologist can review images in
different projections, which makes it easier
to spot suspicious lesions when they are overlaid by other tissues,” noted Mats Bjornemo,
director of product marketing with Sectra.
Analysing multiple images in the high
throughput environment of a national screening programme requires fast and efficient

The photon-counting technology used by MicroDose
allows for single-shot spectral image acquisition,
which is currently under development.
(Provided by Philips)
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data handling, so the company has been
working with leading player Hologic, plus
other companies with a growing presence in
this field, such as Siemens and Bracco. The
result is Sectra’s Breast Imaging PACS, which
features multi-modality capabilities and aims
to offer instant access to all the advanced
diagnostic tools needed by a radiologist in a
single workstation. Regardless of the modality or vendor, all breast images are automatically aligned and displayed side-by-side in the
same size and dimension. A computer-aided
detection (CAD) display is an integrated part
of the workstation, and the ergonomic keypad
offers fast and easy access to the most commonly used tools, according to the company.
Sectra has also spotted an opportunity to
use a routine breast screening appointment to
identify women at risk of developing another
disease mainly affecting women aged over 50
years: osteoporosis. This is one of the most
costly of all medical conditions because of
the suffering and economic damage caused
by the resulting fractures, yet if it is caught
in its early stages, medical treatment can be
straightforward and cheap. At the ECR, the
company is displaying its One Screen system
for monitoring changes in bone density in
the at-risk group.
“During the screening, you ask the woman
to put her hand on the mammography unit
and it takes a normal hand x-ray. That is sent
to our online imaging lab where we do a bone
mineral density analysis. So we return an
osteoporosis risk assessment for that woman
at the same time as her breast cancer screening exam, which makes the whole process
very cost efficient,” Bjornemo explained.
After acquiring the MicroDose system,
Philips has begun further development work
on a technology that already offers high clinical performance combined with a reduced
risk to the health of women being screened.
“This is a quick, convenient and comfortable mammography solution with up to 50%
reduced radiation exposure, as compared to
other full-field digital mammography systems,” said Kim Holttum, general manager of
Women’s Healthcare at Philips. “What differentiates our system from all the other systems
on the market is its unique state-of-the art
photon-counting technology. It is thanks to
this unique detector system that we achieve
this significant dose reduction without compromising clinical image quality.”
The vendor is concentrating on developing
solutions for some of the more challenging
cases that present in a screening programme,
notably women with unusually dense or fatty
breast tissue.
“The photon-counting technology used
by MicroDose allows for single-shot spectral image acquisition, which is currently
under development. The spectral information would come as a bonus to the normal
mammogram since it is acquired in the same
exposure, without compromising image quality or increasing dose. The radiologist will
thus be able to obtain additional information
from the mammogram without additional
radiation dose and additional exposure time,”
she explained.
When caring for patients who are too
sick to be moved to the radiology department, hospital staff are now demanding the
same performance from mobile digital x-ray
machines that would be expected from the
main unit. At the ECR, two leading manufacturers are both demonstrating advanced
mobile units that they are calling ‘a radiology
room on wheels’.
GE Healthcare is displaying its Optima
XR220amx system, a compact mobile

machine that can reportedly acquire fast,
low-dose images for physicians working in
the accident and emergency unit, intensive
care and or other challenging clinical settings.
At the core of the system is the Flashpad wireless digital detector that aims to provide the
productivity, image quality and functionality of a radiology room at the point of care.
It offers a number of practical advantages,
including fewer delays due to shorter boot-up
times, automatic charging and easy storage.
Carestream is exhibiting its DRX-Revolution system, which will be commercially
available from mid-2012. The unit is both
smaller than its predecessors and easier to
manoeuvre through the crowded corridors of
a busy modern hospital. The unit is powered
by two independent drive motors and can be
turned on the spot through a 360 degree turn
– although such sudden changes of direction may be unnecessary as the machine
has an automatic collapsible column, which
gives the operator a much clearer view of
the way ahead. Despite its relatively small
size, the machine has been designed with
plenty of storage space built into the bodywork, according to Jane Grimsley, European
marketing manager for Carestream’s digital
radiology business.
“There are places to keep all the materials
that a radiographer is likely to need on the
ward – such as pens, paperwork, sanitisers,
gloves, etc. – and which may result in wasted
time if they have to go looking for them. So
the technician has everything that he or she
needs immediately at hand, which is why
we are calling it an x-ray room on wheels,”
she noted.
Similar very practical considerations lie
behind a recent offering from Siemens. As

The Multix Fusion radiography system is designed to
enable small and medium-sized hospitals to deploy
high-end technology without overtaxing investment
budgets. (Provided by Siemens)

price segments, such as the height-adjustable,
300 kg capacity examination table. Indeed,
some of the important mechanical elements
of the Multix Fusion unit, such as the ceilingmounted x-ray tube and Bucky wall stand,
were adopted from the company’s top-of–therange Ysio system.
At the Shimadzu booth, the Flexavision F3
is on display. This digital radiography/fluoroscopy system has a portable dynamic flat
panel detector with a field-of-view measuring
35 x 43 cm, and offers a range of examinations, from barium enema to gastrointestinal, non-vascular radiological interventions,

The Flexavision F3 digital R/F system has a portable dynamic flat panel detector with a field-of-view
measuring 35 x 43 cm. (Provided by Shimadzu)

part of its Agenda 2013 initiative, created in
response to the increased cost pressures facing healthcare providers around the globe,
the company has launched its Multix Fusion
radiography system. This product is designed
to allow small and medium-sized hospitals
to deploy technology already proven in highend systems at a time when every investment
decision has to be justified. It is a high-tech
solution for a tight budget, explained Alexandra Proell, marketing manager for Siemens’
DR business.
The system supports the full spectrum of
clinical applications, but is much more affordable than comparable predecessor models,
she added. It also features components that
until now were offered only in the upper

urograms and other urinary tract contrast
media acquisition. General radiographic
examinations of the thorax, pelvic region,
and extremities can be performed, and the
device can be used for orthopaedic surgical
procedures.
During the ECR, Toshiba is promoting a
new five-axis C-arm with automatic synchronisation of flat panel detector and collimator
rotation, along with a capability to move the
ceiling-mounted C-arm not only longitudinally but also laterally. This brings better
patient access, according to the vendor. The
Infinix VC-i is available with two different
flat panel detector sizes: 30x40 cm for general
angio applications and 30x30cm for mixed
applications.
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Retrofit wireless flat panel detector boosts
European mobile x-ray
Figure

The newest generation of wireless flat panel
x-ray boasts stronger casing, faster processing and longer battery life. Yet, their greatest
benefit is not their internal components, but
their method of application. The most notable
beneficiary: mobile x-ray systems.
The technology of wireless FPD for x-ray
usage has been available for the last few years.
A higher price tag and risk of drop damage
or theft damaged market confidence initially.
Yet, the first generation of wireless panels
combined the unique features and benefits
of digital FPD: near instant processing in a
cassette format. Now, the newest generation
of wireless panels has been deployed in new
mobile x-ray systems, providing a recipe for
market success.
Uptake of wireless FPD x-ray systems has
also been facilitated by the development of
retrofit solutions, allowing the upgrade of
existing analogue mobile x-ray systems. More
recently, retrofit solutions have overcome initial teething problems and are compatible
with a variety of branded systems and models.
In the current economic climate, the popularity of retrofitting is rapidly increasing, offering digital capability to users who would be
unable to purchase full-DR mobile systems.
The market for mobile x-ray in Western
Europe has previously experienced a slow
transition to digital. Many hospitals and
clinics commonly upgraded to digital for
room-based x-ray systems, as the relative

EMEA Market Growth by X-Ray Product Type
return on investment (ROI) from increased
scan efficiency and patient throughput jusOpenFlat
MRIPanel
tify the initial outlay. For mobile x-ray, this
Detector
was rarely the case. The emergence of wireless and retrofit FPD has already changed
Conventional
this view. Now hospitals can upgrade wellCylindrical
HighAnalogue
Field MRI
maintained analogue mobile x-ray systems
Mobile
at limited cost. In small clinics with small
budgets, panels can also be shared between
Cylindrical Ultra
room and mobile systems, providing far
High-Field
MRI
Computed
greater flexibility.
Radiography
Consequently, the future outlook for the
EMEA mobile x-ray market looks very posi2010
2011
2012
2013
2014
tive (see figure). While accounting for less
than 10% of total revenues in 2011, market
growth is forecast to exceed 10% annually
over the next three years. Driving this trend
is a raft of new systems released in the last
2009
2011
2013
2015
year from major x-ray manufacturers looking to maximise growth in order to counter
EMEA Market
Growth for x-Ray by Product Type – Revenues. Source: InMedica, World Market for X-Ray
InMedica
Jan-12
poorer market performance in other x-ray Source:
Equipment – 2012.
segments. Increased competition between
suppliers will also prompt aggressive pricing; ongoing decline in flat panel detector improve the workflow, but improve standards solutions will provide welcome respite in
component pricing will further exacerbate and safety for the patient and radiographer.
troubled times.
this trend.
The revolution taking hold of the mobile
The impact of these new systems in clinical x-ray market is not founded on groundbreaksettings is clearly positive; radiographers will ing and expensive new technology. Instead,
no longer have to shuttle between patient bed- significant change and improvement is being
sides and processing rooms, increasing exam achieved by utilising existing technology and
efficiency. Wireless panels simplify patient adapting it for use in novel new ways. Manupositioning during exams, as panels are not facturers of mobile x-ray systems have taken The authors are market analysts in the medical
tethered. Digital FPD solutions also boast notice of the current challenges affecting the imaging and healthcare IT research groups at
dose reduction benefits, especially important modern hospital and radiographer, and pro- InMedica. InMedica is a leading provider of
in clinical settings outside the radiography duced solutions that address these challenges. market research and consultancy in the medisuite. Combined, these features not only As a reward, strong demand for these new cal electronics industry (www.in-medica.com).
Market growth
Shipments
- % +

By Theo Ahadome,
Stephen Holloway, Carly Reed

EIBIR presents IMAGINE

After last year’s success, EIBIR is again hosting the IMAGINE Workshop, this year under the heading ‘Novel technology
that shapes radiology’. The sessions will feature research institutes, university groups and research departments
of industrial companies, presenting novel and exciting technological developments in the field of diagnostic and
interventional radiology. The presenters of the workshops were invited to introduce their work in ECR Today.

Advances in MRI-guided therapy of cancer
By Klaas Nicolay, Gustav Strijkers, Holger Grüll
Recent years have seen tremendous developments in the use of imaging techniques for
improving the efficacy of therapeutic interventions for the treatment of cancer. This article highlights some of the recent advances in
image-based diagnostics and image-guided
therapy of cancer that were achieved by the
Department of Biomedical Engineering at
Eindhoven University of Technology (TU/e).
Several of these developments were accomplished jointly with the Department of BioMolecular Engineering at Philips Research
in Eindhoven, the Netherlands.
Soon, the biomedical imaging facilities of
TU/e and Philips Research will be merged at
the High-Tech Campus in Eindhoven. The
integration of the imaging facilities of the
two institutions will lead to the establishment of top-of-the-line infrastructure for
translational multi-modality imaging. The
infrastructure is comprised of equipment for
in vivo studies on laboratory animals with
high-field MR imaging and spectroscopy,
micro-PET, micro-SPECT, micro-CT, optical imaging, and intravital microscopy. While
a whole-body 3.0 Tesla MR scanner can be
used for translational research. The latter
instrument is equipped with a clinical HighIntensity Focused Ultrasound (HIFU) system. State-of-the-art facilities are also available for radiochemistry of nuclear probes as
well as cell culture, immunohistochemistry,
and other supporting technologies.
Imaging techniques play a key role in the
development of improved diagnostics and

innovative therapies for cancer. In particular MRI has much to offer. For diagnostics
and treatment of cancer, MRI can be used:
(a) to localise and characterise the tumour
prior to treatment, (b) to monitor delivery
of drug carriers to the malignancy in case
of chemotherapy of cancer, (c) to navigate
and sometimes even fully control therapeutic interventions, such as High-Intensity
Focused Ultrasound treatment for thermal
tumour ablation, (d) to steer HIFU-induced
drug release from thermo-sensitive carriers,
combined with measuring local drug deposition, and (e) for longitudinally monitoring
therapy efficacy. Here, we report advances in
MRI for each of these uses, employing rodent
cancer models, paramagnetic liposomes as
drug carriers, molecular imaging probes, and
MRI-guided HIFU for temperature elevation. Mild hyperthermia is used to open temperature-sensitive drug-loaded liposomes,
while a large tumour temperature elevation
is employed for direct tumour cell kill.

Pre- and post-treatment tumour
characterisation

We have developed a multi-parametric MRI
toolkit for pre-treatment tumour characterisation and therapy follow-up, which involves parametric mapping of T1, T2, ADC, and MTR as
well as vascular status, using DCE-MRI. Imaging data are among others analysed with the
use of an unsupervised ISODATA technique,
to assess therapy effects. In addition, molecular MRI techniques for visualising tumourassociated biomarkers, e.g. angiogenic activity, were developed. As an example, Figure 1

Figure 1: Angiogenesis imaging, using paramagnetic, integrin-targeted liposomes. (Top) T1-weighted MRI
before and after liposome injection. (Bottom) Fluorescence microscopy of tumour slices showing that
liposomal rhodamine-PE fluorescence is associated with tumour blood vessels.

shows tumour angiogenesis-specific MRI using
integrin-targeted paramagnetic liposomes. In
this setting MRI is employed for the evaluation of angiogenic activity at the whole-tissue
level. Microscopic analyses demonstrated that
the liposomal contrast agent indeed adheres to
tumour vascular endothelium.

Drug carrier delivery

MRI provides several tools for monitoring
the delivery of therapeutic agents to tumour

malignancies. Recently, paramagnetic liposomes loaded with an anti-cancer drug
were used to quantify carrier delivery to the
tumour and to relate this to therapy efficacy.

MRI-guided HIFU

MRI provides unique tools for temperature
mapping with the proton resonance frequency
method. Feedback control of HIFU-induced
temperature changes was implemented on a
continued on page 19
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continued from page 18

3T whole-body scanner for thermal treatment of tumours in rats, and used for thermal
ablation by choosing target temperatures of
around 65°C and for mild hyperthermia with
temperatures around 42°C.

Drug release

Quantitative mapping of the longitudinal
relaxation time T1 of tumour water protons
was used to monitor release of contents from
thermo-sensitive liposomes containing doxorubicin and a low-molecular weight Gdcontrast agent. Figure 2 shows an example
of T1 lowering in tumours grown subcutaneously in rats, upon injection of liposomes and thermal treatment. Tumour T1
remained unaltered without HIFU. Changes
to in vivo T1 maps agreed well with ex vivo
measurements of Gd in excised tumours.
Importantly, doxorubicin levels in excised
tumours linearly correlated with Gd levels
lending support to the use of in vivo T1 mapping to assess temporal and spatial patterns
of drug release.
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Conclusions

MRI offers a broad range of tools to advance
the diagnostics and the treatment of cancer
by providing refined tumour characterisation tools and by providing guidance for
the optimisation of therapeutic interventions. This type of research offers important
guidelines for the translation of innovative
image-guided anti-cancer therapies from the
preclinical level to the clinical setting.
The accompanying poster to this presentation
is published in EPOS™ and can be accessed
online at myESR.org/EPOS. The poster
(C-1936) is titled ‘Advances in MRI-guided
therapy of cancer’.

Klaas Nicolay, Gustav Strijkers and Holger
Grüll work at the Department of Biomedical
Engineering, Eindhoven University of Technology, Eindhoven/NL.

Figure 2: MRI-guidance of drug release from thermo-sensitive liposomes. T1 maps were measured before and
after injection of doxorubicin- and Gd-HPDO3A-loaded thermo-sensitive liposomes. HIFU treatment leads to a
drop in tumour T1 by local Gd-HPDO3A release only in the case of HIFU treatment.

The Virtual Imaging Platform makes
image simulation widely available
By Tristan Glatard
Obtaining reference images is useful for testing imaging techniques, evaluating image
analysis algorithms and study pathologies,
but real-world acquisitions are expensive,
need expertise, generally provide no groundtruth, and can be invasive. Virtual images are
a possible alternative which require significant software, modelling, and validation to
be fully exploited.
The Virtual Imaging Platform (VIP) is a
collaborative project for which the French
National Agency for Research (ANR), CNRS,
INRIA, University of Nice-Sophia-Antipolis,
CEA and Maat-G have joined forces to build
an online, open simulation platform. It provides access to simulations of the main imaging modalities: MRI, CT, PET and ultrasound

(US). Simulations can be executed directly
through a web browser, with no specific software required.
Digital models of the human body are
prerequisites for generating realistic virtual
images. In addition to properly capturing the
geometry and movement of the structures of
interest, these models also have to include the
physical parameters involved in image simulation, for instance magnetic properties (for
MR), echogenicity (for ultrasound), chemical
composition (for CT), and radioactivity (for
PET). Two approaches are possible for obtaining such models. First, physical parameters
can be extracted directly from a (real) image
of the modality to simulate, for instance using
image analysis. Realistic images are then simulated, but they remain bound to the initial
image. The other approach is to start from

Echocardiography simulated on a heart model extracted from an MRI sequence.

Definition of an echocardiography simulation in the VIP interface.

myESR.org

geometrical, modality-independent models
of the organ of interest and to associate, a
priori, information about physical parameters during simulation design. This allows
for more flexible simulations, but obtaining
realistic virtual images is more challenging.
Realistic simulations require substantial
amounts of computing power, and they can
produce significant amounts of data when
parameter studies are performed. VIP is
interfaced with the European Grid Infrastructure1 which provides scalable distributed storage and computing resources. The
running time of long simulations is highly
reduced, typically from years to days or from
days to hours. The internals of this infrastructure are hidden from the end-user who only
has to interact with the web portal to design,
launch, and monitor his/her simulations. To
limit validation issues, the simulator code is
not modified for parallelisation; instead, the
simulation scene is split and the simulation
software is iterated in simulation chunks.
Image simulators are now at hand, openly
accessible and transparently operated by
powerful computing facilities. Exciting developments could emerge by using this platform
as a collaborative tool to share simulation data
and models. Databases of simulated images,
digital models of the human body, and associated parameters could be built from the
activity of VIP users. However, care should

be taken to properly structure the information in order to keep it tractable and relevant.
To this end, semantic annotations have been
designed, and used to browse repositories of
digital models.
Image scientists, device manufacturers,
simulator developers, digital model designers, and radiology students are the target
audience of VIP. They are very welcome to
attend our presentation, and to try out the
platform by requesting an account online2.
We will demonstrate the features offered by
the portal such as browsing digital models,
defining simulation scenes, launching simulations, and accessing simulated images.
The accompanying poster to this presentation
is published in EPOS™ and can be accessed
online at myESR.org/EPOS. The poster
(C-2041) is titled ‘A multi-modality Virtual
Imaging Platform for the evaluation of image
analysis algorithms’.

Tristan Glatard works at CREATIS in
Villeurbanne/FR.
1
2

http://www.egi.eu
http://vip.creatis.insa-lyon.fr
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Egon Schiele, Self-portrait with peacock vest, 1911 © Ernst Ploil
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An extendable multimodal
cardiac analysis plug-in for OsiriX
By Markus Hüllebrand, Anja Hennemuth,
Daniel Messroghli, Titus Kühne
Congenital and acquired heart diseases are
one of the major causes of death in the West.
Over the last few years a wide variety of new
imaging techniques have been developed,
which are used for diagnostics and therapy
planning. These techniques provide information on cardiac function, physiology and
anatomy and come with specialised software
tools to derive quantitative information from
the new image types.
In order to benefit from the complementary information provided by different methods and for the comparison of established
and new techniques, it is necessary to explore
and analyse the available data through an
integrated approach. Thus, we developed a
concept, which allows the integration of new
image data types and corresponding analysis
steps into a framework, which is especially
suited to cardiac applications.
For the purpose of providing a framework
for the clinical research community, we developed a freely available open-access software
environment, which is easily extendible with
open-source and open-access software.
OsiriX is a well-known open-source PACS
workstation, which is widely used for the
management and visualisation of medical
images in clinical research. Through a plug-in
mechanism additional features can be integrated into the graphical user interface and
it also allows access to required DICOM and
image information from OsiriX.
However, when it comes to more complex image processing, the management
and advanced visualisation techniques of
multi-dimensional images, such as 4D phase

contrast (PC), magnetic resonance imaging
(MRI), or data structures and advanced visualisation techniques (flow visualisation, path
lines, etc.), only one other image processing platform provides advanced capabilities.
Thus, we combined the OsiriX data management and plug-in environment with the
MeVisLab development environment for
advanced image processing and visualisation tools (www.mevislab.de). MeVisLab is a
freely available platform for efficient development of software prototypes, which comes
with a wide variety of image processing and
visualisation techniques as well as integrated
ITK and VTK. Through advanced memory
management, the handling of large datasets
like 4D PC MRI or multi-slice CT images is
possible, even on 32-bit computer systems.
Using both platforms we created a powerful
tool, which combines the advantages of strong
image data management and visualisation
platform with a rapid development environment for advanced multi-dimensional image
processing. In this environment the existing
workflow concept and data management of
OsiriX was extended to provide a comprehensive analysis of complex high-dimensional
cardiovascular image data. The basis of this
new workflow concept is strict 4D alignment
and synchronisation of image data, which
does not only offer a synchronised visualisation of spatio-temporal relations of different
datasets, but also the combined analysis of
different image types.
The software platform provides a flexible
volumetric tool for the left and right ventricles and atria, which can incorporate clipping
planes to avoid leakage in adjacent structures.
It is independent of orientation and supports
arbitrarily oriented views for interaction.

Furthermore a flexible analysis tool for the
myocardium has been integrated into it, to
segment and compare regions of interest in
LE, T1, T2 and T2* maps.
Through the integrated workflow the results
of multiple modalities can be combined such
as perfusion MRI, late-gadolinium enhanced
MRI, and angiographs.
The described features have been developed in an OsiriX plug-in in cooperation
with radiologists and cardiologists from the
German Heart Center, Berlin, Germany and
researchers from Fraunhofer MEVIS, Institute for Medical Image Computing, Bremen,

Germany. The current version of the programme will be presented at the IMAGINE Workshop presented by the European
Institute for Biomedical Imaging Research
(EIBIR).
www.mevis.fraunhofer.de, www.dhzb.de
Markus Hüllebrand, Anja Hennemuth, Daniel
Messroghli, Titus Kühne work at Fraunhofer
MEVIS, Institute for Medical Image Computing, Bremen/DE and German Heart Center
Berlin/DE.

Visualisation of the flexible volumetry of left and right ventricle. The results are shown in the synchronised
viewers and the overview panel. User interaction can be performed in all viewers.
(Provided by Dr. Daniel Messroghli, Deutsches Herzzentrum Berlin)

Combined case study of CT angiography, perfusion MRI and late gadolinium enhancement MRI. The integrated
analysis with the passibility to show segmentation results from one image as overlay in the
other images enables the exploration of the spatial relations between coronary artery stenoses and
myocardial defects. (Provided by Prof. Hatem Alkadhi, Universitätsspital Zürich)

Visit the Technical Exhibition!
And learn all about the most recent developments
in healthcare technology.
Opening hours:
EXPO Halls and EXPO Foyer D
Friday, March 2 to Sunday, March 4:
Monday, March 5:

10:00–18:00
10:00–14:00

First Level (Gallery)
Thursday, March 1 to Sunday, March 4: 
Monday, March 5:

myESR.org

10:00–18:00
10:00–17:30

Case study of myocardium characterisation: The late gadolinium enhancement image was segmented in
the lower right view. By displaying the corresponding contours in all images, the extent of the infarct can be
compared to the perfusion defect and the oedema region.
(Provided by Prof. Miller, Universitätsklinik Tübingen)

22 ECR Today 2012

Technology Focus

Monday 5 March 2012

Tractography and connectivity analysis
for neurosurgical navigation
By Ellen J.L. Brunenberg, Chantal M.W. Tax,
Pauly Ossenblok, Evert van Aart,
Veerle Visser-Vandewalle,
Bart M. Ter Haar Romeny, Anna Vilanova
Diffusion and functional MRI are relatively
new MRI modalities that provide an enormous amount of information on fibre connections between different parts of the brain
and the activity patterns within these parts.
Diffusion MRI (dMRI) measures the tiny
thermal motions of water molecules in tissue, which is a diffusion process. In fibrous
tissue, like brain white matter, the path of a
water molecule over time is not the same in all
directions, but forms an ellipsoid. With MRI
we can measure in each voxel the diffusion
tensor (DTI), from which the three axes of
the ellipsoid can be computed. The longest
axes of ellipsoids in adjacent voxels can be
concatenated to represent the trajectory of the
fibre bundles: this is called MRI tractography.
Despite the fact that the resolution is still
coarse, and only the orientations of the fibres
are measured (i.e., no distinction is made
between efferent and afferent projections),
MRI tractography can be of great help for
neurosurgeons in surgical planning and navigation. Furthermore, counting the number
of fibre connections between brain regions
can give a measure of structural connectivity.
Complementary to dMRI, functional MRI
(fMRI) highlights active regions in the gray
matter of the cerebral cortex. This is based
on changes in the magnetic field caused by
the increased oxygen supply in the capillaries
near active neurons. Patterns in brain activity can be compared across brain regions
to provide us with a measure of functional
connectivity.
Technically, tractography and connectivity
analysis have developed to a mature state,
but clinical applications are still sparse. At
the Image Science & Technology institute at
Eindhoven University of Technology in the
Netherlands, in collaboration with Maastricht
University Hospital and Kempenhaeghe Epilepsy Centre, we have successfully developed
applications for neurosurgical navigation in
deep brain stimulation (DBS) and optictract-sparing epilepsy surgery.
Electrical stimulation of the subthalamic
nucleus (STN), one of the basal ganglia, has
gained momentum as a therapy for advanced
Parkinson’s disease. The stimulation effectively alleviates the patients’ typical motor
symptoms (tremors, difficulties with movement and coordination, stiffness) over the
long term. However, during DBS, serious
adverse effects sometimes occur with respect
to cognition and behaviour. Based on primate studies, the STN seems to exhibit three
functionally different parts, i.e., the motor,
associative, and limbic areas. The negative
side effects are assumed to be caused by electrical current spread to the non-motor areas
of the STN. Therefore, our aim was to locate
and stimulate the motor part of the STN
only. We analysed the structural connectivity of the STN based on high resolution fibre
tractography. This experiment verified the
expected connections of the STN and showed
high structural connectivity to the pre-motor
cortex in the lateral STN, which is essential
information for targeting the motor part.

We also studied the functional connectivity
of the STN by measuring the correlation of
the functional activity between the STN and
the rest of the brain, based on resting state
BOLD fMRI. This study also showed high
motor connectivity in the lateral STN, while
the medial part exhibited higher functional
connectivity to the limbic system.
Another application is the tractographyguided planning for epilepsy surgery. In
patients with severe epilepsy, when drugs no
longer help, surgical resection of the epileptic
focus may be considered. When this concerns
the anterior part of the temporal lobe, the
operation may result in the serious loss of
a quarter of the visual field, due to damage
to the anterior part of the optic radiation
(i.e., Meyer’s loop). In order to specifically
find this optical tract, the location of the calcarine sulcus in the visual primary cortex was
located using functional MRI, by presenting a checkerboard stimulus. In addition,
the lateral geniculate nucleus in the thalamus
was segmented manually. Seeding the fibre
tractography from these regions allowed the
reconstruction of the optic radiation, with
delineation of the foveal and upper and lower
visual hemisphere optic tracts separately. We
are currently studying fMRI-seeded tractography in patients with good eyesight but with
serious brain malformations.
For research purposes, including the
projects mentioned above, we have developed
several dMRI visualisation and analysis tools.
New mathematical algorithms were developed to denoise, segment, and structure the
fibre bundles. For the much more complex
high-angular resolution diffusion imaging
(HARDI) data we exploit high-order tensor
calculus and contextual reasoning. Interestingly, the required 3D mathematical reasoning is based on 2D functional models of early
mechanisms in our visual perception. The
‘DTITool’ software developed at IST/e is a
versatile DTI/HARDI analysis and visualisation tool, accelerated by consumer graphics
hardware. Fibre tracking, fibre clustering,
and many more forms of interactive and
precise visualisation of tracts are incorporated. We are currently adding uncertainty
visualisation.
In conclusion, the development of new
computer vision methods to analyse and
interactively visualise highly complex functional tractography and connectivity data has
the potential to contribute to more precise
and safer neurosurgical procedures.

Seedpoints in the visual cortex for tractography of the optic radiation bundle are found from fMRI.

Visualisation of Meyer’s loop helps in planning the resection depth in mediotemporal epilepsy surgery.

www.bmia.bmt.tue.nl
The accompanying poster to this presentation
is published in EPOS™ and can be accessed
online at myESR.org/EPOS. The poster
(C-0755) is titled ‘Diffusion Weighted Imaging Guided Surgical Applications’.
Ellen J.L. Brunenberg, Chantal M.W. Tax, Bart
M. Ter Haar Romeny, Evert van Aart, and
Anna Vilanova work at the Eindhoven University of Technology, Eindhoven/NL. Veerle
Visser-Vandewalle works at Maastricht University/NL, and Pauly Ossenblok at Kempenhaeghe Epilepsy and Sleep Expertise Centre,
Heeze/NL.

Structural connectivity of the (manually segmented) STN voxels. Note the strong connections to the
(pre-)motor cortex (indicated by ‘sma’ in the figures).
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Musculoskeletal ageing,
a technological renaissance

Using advanced imaging and physiological modelling technologies to
predict the risk of bone fracture in osteoporotic patients
By Marco Viceconti
In spite of the social importance of musculoskeletal-ageing conditions (over €20b spent
in Europe annually to treat osteoporotic fractures alone), the rate of innovation in this
sub-domain of medicine has been frustratingly slow over the last five years, in terms
of both pharmacological and technological
innovation. A strange ‘spiral of death’ has

The Osteoporotic Virtual Physiological Human –
VPHOP

made clinicians tepid about innovation in
this field which has resulted in the biomedical
industry moving research and development
investment elsewhere. Of course, one trend
nurtures the next in a process that has been
heading towards complete stagnation.
However, a renaissance could be around
the corner for technologies aimed at musculoskeletal diseases, as policy-makers realise

EOS-QT prototype developed by EOS Imaging™
(All images provided by Prof. Marco Viceconti)
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the tremendous cost of care which these can
diseases incur. A recent study1 found a statistically significant difference between the
three most commonly used bisphosphonates
only after the cohort was properly corrected
for member characteristics. Another issue is
that the end-point for most clinical trials is
often very distant, with considerable associated costs.
A possible solution to this complex problem
might emerge from a combination of innovative imaging technology and breakthrough
physiological modelling. After nearly four
years of research partially funded by the EC,
the VPHOP consortium has developed an
imaging and modelling technological pathway that could radically change the way we
deal with osteoporotic fractures. The VPHOP
consortium has been developing a personalised multiscale modelling technology capable
of accounting for the most important mechanobiological processes affecting the patient’s
risk of experiencing an osteoporotic fracture. The personalised models account for the
whole body, organ, tissue, and cellular level
interactions and are able to predict progressive changes to tissue properties, structure
and, ultimately, fracture risk over time, as well
as how pharmacological and interventional
treatments might modify these risks.
The VPHOP modelling system is paired
with a new generation of imaging and biomedical instrumentation technologies capable of collecting the most important information required for initialising personalised
models, under the tight constraints of clinical applications, which impose low radiation
dosages and moderate costs. One of them is
the EOS-QT research prototype developed
by EOS Imaging™. Founded by the Physics’
Nobel winner G. Charpak, EOS imaging has
developed a complete orthopaedic imaging
solution which enables the simultaneous
acquisition of two full-body x-rays at very
low radiation dose and provides a 3D boneenvelope image of the skeleton in the weightbearing position. Based on this commercial
product, the research prototype developed
in the framework of VPHOP allows further
measuring of bone mineral density. By combining this information with the personalised
3D envelope of the skeleton, the EOS-QT

Multiscale modelling approach, Cristofolini L, et al (2008), Multiscale investigation of the functional properties
of the human femur, Philos Transact A;366:3319-41

prototype will ultimately allow 3D densitometry mappings to be used in the VPHOP
modelling.
The radical innovation of the VPHOP is the
integration. Following the Virtual Physiological Human vision, we use multiscale modelling as a means to account for the systemic
interaction of processes that occur at radically
different space-time scales, achieving a level
of knowledge integration that can drastically
improve the predictive accuracy.
By using VPHOP technology, evaluation
of the absolute risk of bone fractures will be
much more accurate than a prediction based
on external and indirect determinants, as currently takes place in clinical practice. These
predictions will be used to improve the diagnostic accuracy of clinical standards and to
provide the basis for an evidence-based prognosis with respect to the natural evolution
of the disease, pharmacological treatments,
and/or preventive interventional treatments
aimed at selectively strengthening particularly weak regions of the skeleton.
“This is a truly personalised and predictive line of attack against the disease,
which should considerably improve the

accuracy with which we estimate the risk
of osteoporotic fracture, by accounting for
molecular, anatomical, biomechanical, and
neuromotor determinants in an integrated
fashion,” said Prof. René Rizzoli (Université
De Genève), clinical leader of the VPHOP
project.
For more information:
http://www.vphop.eu
The accompanying poster to this presentation
is published in EPOS™ and can be accessed
online at myESR.org/EPOS. The poster
(C-0830) is titled ‘Image-based, personalised and multiscale modelling to predict the
risk of fracture in osteoporotic patients: the
VPHOP integrated project’.

Marco Viceconti is professor at the Dept. of
Mechanical Engineering, University of Sheffield/UK and VPHOP Project Coordinator.
1

http://www.ncbi.nlm.nih.gov/pubmed/21942301
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Radiology must prepare for new developments
and adopt solutions to preserve leading role in
diagnostic work-up
By Mélisande Rouger
ECR Today met with incoming ESR President, Professor Gabriel Krestin, from Rotterdam/NL, to discuss the challenges awaiting
European radiology in the face of increased
competition and economic gloom.
ECR Today: What are your plans and ambitions regarding your presidency?
Gabriel Krestin: I am happy and proud to have
been a member of the Executive Council since
the creation of the ESR, and to have been able
to closely observe and partially contribute to
its unprecedented success from the very beginning. The ESR is now the largest radiological community in the world, and is strongly
involved in all areas affecting our profession.
The society has matured over the years and
tackled a huge number of issues; it has also
raised awareness about the importance of medical imaging in Europe and beyond. It is thanks
to my visionary and hard-working predecessors that I have the opportunity to preside over
a very professional organisation, with a highly
efficient office, and offering a number of important products to benefit our members, such as
the ECR, the journals European Radiology and
Insights into Imaging, the European School of
Radiology, and many more that are probably
less visible and less well-known: newsletters,
social media, electronic case material and education, and public awareness campaigns.
Additionally, the ESR tries to represent
and defend the interests of European radiologists at the level of the European Union.
The number of activities is overwhelming
and the work done by our officers, committee chairs and members, subcommittees and
working groups, and particularly our office
in Vienna, is tremendous.
During my presidency, I intend to further
improve the structure of the ESR and increase
the already high standard of professionalism
with which the many committed members
who are involved perform their tasks. To this
end, I hope that the ESR’s revised statutes
will be adopted by our General Assembly,
opening our society to partner disciplines.
I strongly believe in multidisciplinary collaboration for the benefit of medical imaging
as a discipline. This way, I hope that we will
be able to further strengthen the role of the
ESR and its impact on the European political
and scientific arena.
Additionally, we need to continue and
expand many of the activities initiated by
my distinguished predecessors: the European Diploma must be embedded into an
independent legal structure, our intensified
involvement with European Union bodies
needs our almost permanent presence and
expertise in Brussels, while other already successful endeavours like the European School of
Radiology and the European Institute for Biomedical Imaging Research will have to develop
sustainable strategies for the coming years.
ECRT: The ECR will launch the International Day of Radiology on November 8,
2012, to inform the public about the benefits brought about by imaging. What would
be your message to encourage national societies to take part in this event?
GK: The idea to establish a day of radiology
in order to raise awareness of the role of our
profession in benefiting patients was a great
success in 2011. This first European Day of
Radiology was very positively received, not
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only by many European national societies,
but also by many of our partners overseas.
In collaboration with societies in North and
South America, and Asia, we will launch the
first International Day of Radiology in 2012,
on the 117th anniversary of the discovery of
x-rays by Wilhelm Conrad Röntgen; in other
words, on the 117th birthday of our profession.
This is a great opportunity for every national
radiological society and for every practicing
radiologist to promote the benefits that our
profession has brought about in screening,
diagnosing, monitoring and treating diseases.
We should be able to emphasise that radiology
is like no other clinical profession: it is involved
with the treatment of almost every patient and
has undergone amazing development over the
past 100 years. Radiology contributes to what
we call ‘personalised medicine’ by helping to
provide the right treatment to the right patient,
in the right place, and at the right time.
ECRT: You are a leading representative of
the Alliance of MRI, which aims to safeguard the use of MRI in Europe by monitoring EU legislation and in particular the
potentially harmful Directive 2004/40/EC
to protect workers from electromagnetic
fields (EMF Directive). What are the latest
developments on this front?
GK: This topic has been thoroughly and
exhaustively discussed by members of the
Alliance for MRI with different bodies of
the European Union since 2006, and it frustrates me greatly that, in spite of our substantial efforts, there is a good chance that this
extremely detrimental European Directive
could still be accepted and have a huge negative impact on the use of MRI as a diagnostic
modality in Europe.
While the Alliance for MRI was successful
in postponing the implementation for four
years in 2008 and in convincing the European
Commission to adopt a derogation for MRI
from all limit values in the revised Directive,
in 2012 there is still no certainty that the use
of MRI will not be restricted. Now the revised
Directive has to be discussed and adopted
by the European Parliament and the European Council, and there are unfortunately
some political parties in the Parliament and
a number of Member States still opposing
the derogation for MRI, including Germany,
Austria, and Italy, while the U.K., France, the
Netherlands and Finland are in favour. We
know that MRI is a safe technology and that
risks related to the exposure of workers to
EMF are minimal and already well-regulated
by existing legislation. The Alliance for MRI
is very much in favour of the protection of
workers but will never accept a compromise
in which the use of MRI to benefit patients
would be constrained.
ECRT: What are the challenges faced by
European radiology today?
GK: The economic situation in Europe is also
affecting our profession. Healthcare budgets,
research agendas, training, and education are
all under pressure, and we will have to be
alert to the changing environment. Imaging is
important but technological development is
often seen as a cost-driver. We have to explain
and prove the health and economic benefits
that such techniques provide for healthcare.
Moreover, imaging is attractive to many
medical disciplines, and we have to continue to defend our turf by being available,
better trained and in control of the inno-

vations related to imaging. We will have to
embrace the new trends like molecular imaging, evidence-based radiology, personalised
medicine and integrated diagnostics in order
to respond to these challenges. Particularly,
the recent trend of converging laboratory
medicine with imaging, using the advances
of information technology, could soon heavily impact the way we practice our profession. What we see emerging is an increased
use of quantification in images, by applying imaging biomarkers that may be used
for disease prediction, staging, or monitoring under therapy. These measurements in
images have to be related to and combined
with other genetic or physiologic biomarkers.
The referring physicians will expect not only
a single entry point for comprehensive diagnostic testing but also a combined report and
advice that could help to avoid duplication;
a lengthy step-wise approach, which could
both increase efficiency and reduce costs.
Radiology has to get ready for such developments and adopt these solutions in order to
preserve a leading role in diagnostic work-up.
ECRT: What future trends do you foresee
in European radiology?
GK: Radiologists in general tend to complain
and become pessimistic when talking about
the future. However, over the past 30 years
during which I have been a radiologist, our
profession has experienced unprecedented
success. I am sure that this will continue if
all radiologists contribute by becoming valuable consultants for our colleagues in other
clinical specialties. Some of our activities
and services may become commodities in
the coming years, like the scheduling of an
examination, which would be performed
by an electronic decision support system,
or the interpretation and reporting of imaging findings, which could be outsourced to
a teleradiology company located anywhere
in the world. However, our competence in
implementing new technologies and protocols, and in adopting innovative applications
in therapy guidance and monitoring, combined with our expertise in multidisciplinary
conferences, might somehow shift our activities. But it will at the same time guarantee the
survival of our profession, and even extend
its role and reputation.
ECRT: You founded the European Institute
for Biomedical Imaging Research (EIBIR),
which coordinates projects like the European Network for Cell Imaging and Tracking Expertise (ENCITE), and you are currently the Chairman and ESR representative
at the EIBIR General Meeting. With your
expertise in this field, which developments
do you foresee for this area of imaging?
GK: EIBIR is another success story in the
short history of the ESR. Founded in 2006,
EIBIR positioned itself in the complex landscape of organisations involved in imaging
research in Europe as a service provider for
all disciplines involved in biomedical imaging
research. With a large number of shareholder
organisations, EIBIR is recognised as a very
professional non-profit company, helping to
manage large pan-European multidisciplinary research projects. EIBIR’s success rate in
obtaining European grants is far above average. A large number of research groups and
institutions, EIBIR’s active network members,
have already benefited from this expertise.
Testimonies from many members prove that

Professor Gabriel P. Krestin is Chairman of the
Department of Radiology at Erasmus University
Medical Center in Rotterdam, the Netherlands, and
incoming ESR President.

EIBIR was not only a timely initiative, which
has been recognised in the meantime by
many official European authorities and serves
as an example of multidisciplinary collaboration, but it was also a much needed ally for
scientists, allowing them to concentrate on
their work while offering assistance in fulfilling the cumbersome administrative burdens
connected to most European grant projects.
The intention of the ESR, and mine as its
president, will be to make EIBIR even more
successful and guarantee the sustainability
of the organisation even in economically difficult times. To this end, the contributions
of many active network members will be
needed, and I hope that they will continue
to participate in collaborative projects and
start new initiatives in yet unexplored fields
of medical imaging innovation.
ECRT: How would you encourage medical
students to choose radiology as their specialty? Why is radiology an interesting field?
GK: Medical students, and particularly the
best among them, should become the focus
of our interest in the coming years. Attracting
them to the dynamic field of imaging is one
of our major goals. In many undergraduate
curricula, radiology and medical imaging are
underrepresented. The ESR Education Committee Working Group on Undergraduate
Training has clearly formulated suggestions
on how to improve this situation. However,
the ESR should do more in order to raise the
interest of students in our profession. We are
thinking about new programmes to attract
students to our field. I think that all the ESR
committees, and particularly our institutional
members, should be involved in the creation
of such programmes.
As for the medical students, I can only convey that they should try to get involved with
imaging as early in their training as possible:
there is no other field of medicine that is as
dynamic, as broad, involved in all diseases,
and which contributes so much to prevention,
screening, diagnosis and therapy as medical
imaging. Imaging contributes to the understanding of anatomy, physiology, and pathophysiology, by making complex structures
and processes visible and thus understandable. As the old Chinese proverb says: “an
image is worth more than a thousand words”.
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The creation of the
European Board of
Radiology (EBR)
By András Palkó, ESR President
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May 24, 2012:
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June 30, 2012:
Dubrovnik, Croatia

www.myesr.org/diploma

The ESR recently founded the European
Board of Radiology (EBR) in Barcelona,
Spain.
This independent body has been created
to organise activities that can no longer be
directly performed by the society. The main
activity that will be transferred to this independent body is the administration of the
European Diploma in Radiology (EDiR);
future activities, such as accreditation, will be
defined later. Representation at the European
Union level, borrowing from the successful
structure and experience of the ESR, could
be offered by the EBR to third parties in the
future, as well as the organisation of meetings and subspecialty diploma programmes.
The motivation behind the creation of the
EBR was mainly the belief that the various
educational services and activities of the society, and its subspecialty societies, as well as the
definition of European training standards in
the form of the ESR European Training Curriculum, should be separate from the provision
of examinations and certification. The same
situation applies to the potential introduction
of subspecialty diplomas in the future.
Also, in regards to potential accreditation
activities, which may be performed by this new
body, it is vital to avoid any conflicts of interest.
The ESR should not and will not accredit its
own or its subspecialty societies’ annual meetings, ESOR educational activities and cannot
act as an independent accreditation body for
training providers and institutions.

Why Barcelona? Barcelona has excellent
flight connections to the rest of Europe and
it is, undeniably, a beautiful city. In the future,
radiologists will look forward to taking the
European Diploma examination in this wonderful Mediterranean setting.
The exam will continue to be held in Vienna
during the ECR for the foreseeable future,
as well as at several national society meetings. However, Barcelona has been selected
as another regular venue for examinations in
the near future.
The well-established and strong collaboration between the ESR and SERAM, the Spanish Radiological society, is an ideal basis for
such an undertaking.
The ESR will remain represented and connected to the EBR through its Board of Directors and therefore, the two bodies will liaise in
the future. The representation of national and
subspecialty societies within this body is vital
and has been integrated into its structure.
The office of the EBR has already been set
up and the first employees have started work
in Barcelona. The structure and statutes have
already been defined and the first meeting of
the EBR board was held during ECR 2012.
The ESR considers this a huge step, together
with national and subspecialty societies,
towards strengthening its role within the
field of radiology in Europe and worldwide.

ESR Diploma promotes
standardisation
of radiology training
A medium to long-term goal of the European
Society of Radiology is the standardisation
and promotion of high standards of radiology training in Europe. This ambition has
been pursued through initiatives including
the elaboration of an agreed syllabus and support of a training assessment programme.
The development of a Europe-wide diploma
in radiology is a natural progression for this
strategy.
Essential to the success of this venture is
the production of high quality and robust
evaluation of radiological knowledge, which
has the active support of national and subspecialty constituent societies of the ESR. The
knowledge requirements for success in the
examination are outlined in the European
Curriculum in general radiology (revised version March 2011). The questions and clinical images used in the examination cover all
subspecialties. The selection of examination
material is carried out by experienced educators of international repute, with the active
participation of the subspecialty societies
through their self-assessment representatives.
The technology employed in the examination is web-based and interactive; reflecting
workplace practice in a modern radiology
department.
An oral examination component assesses
not just knowledge, but competence and
decision-making ability.

The material and response pattern for
each examination question, and the case
material employed is analysed after each
examination session by an expert. In addition, feedback is welcome from all the candidates. This information is used by examiners in planning subsequent examination
sessions. So far a success rate of approximately 77% has been recorded, which
is in line with well established national
examinations.
In the future it is planned for examination
material to be made available to prospective candidates on the ESR website, and that
in addition to an annual examination at the
ECR, there will be one other examination
session taking place annually and coinciding
with national society meetings.
Though at present the examination has
no regulatory implications, the diploma
is endorsed by the UEMS and may, in the
future, fill a vacuum which presently exists
in regard to professional assessment and
training recognition in the context of European transnational medical migration. Collaboration with national societies will be a
major focus of future plans. Through such
cooperation the overall aim and strategy for
EDiR is the elaboration of a pan-European
agreed standard of knowledge and competence for independent radiology practice
throughout Europe.
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ESOR pioneers discuss the past, present and
future of the European School of Radiology
(Part II)
By David Zizka
A special anniversary brochure was created to celebrate the fifth anniversary of the
European School of Radiology (ESOR). A
number of key people involved with ESOR
were interviewed about its effect on the past,
present and future of radiological education.
After five successful years of uninterrupted
growth and investment in radiological education in Europe and beyond, we took the
opportunity to bring together the founder
and the pioneering members who established
ESOR to one table and talk to them about
their past experiences and their hopes for
the future of the programme.
We spoke to the educational director of
ESOR and former EAR, ESR and ECR President, Professor Nicholas Gourtsoyiannis,
co-opted ESOR member and ECR 2009
Congress President, Professor Borut Marincek, co-opted ESOR member and current
ESR President, Professor András Palkó,
and co-opted ESOR member and ECR 2010
Congress President, Professor Małgorzata
Szczerbo-Trojanowska, who have all supported ESOR with great dedication from the
very beginning.
This is the second part of the round table
discussion; the first part was published in
Sunday’s issue of ECR Today.
In the early days ESOR was focused on
two crucial goals: to raise standards in the
field of scientific radiology and to assist in
harmonising radiological education. Are
those goals now fulfilled or is there work
left to be done?
Nicholas Gourtsoyiannis: To begin with,
these two goals are multifaceted; they are
addressed to tens of thousands of radiologists
and they have to confront long established
national attitudes and barriers in radiological education.
Therefore, a long term commitment is
required. ESOR will continue, while probably
revising its platform, to address the ongoing
needs of a specialty governed by innovation
and growth, in a demanding, yet diverse and
fascinating environment.
András Palkó: The activities of ESOR from
its early days up to now have experienced
exponential growth, not only in terms of
the number of courses, trainees, and faculty
members, but also in the expansion of forms
of training from the foundation and advanced
courses through to scholarships, fellowships,
and the ‘Teach-the-Teachers’ courses, both in
Europe and abroad. This unprecedented pace
of progress allows me to say now that we have
achieved most of our goals, ESOR has become
an integral part of the ESR and also one of
its flagships organisations, but we are still
far from finished. There is much more to do,
not only in extending development but also
in intensifying the diffusion of professional
knowledge, based on the tools of eLearning
and self-assessment, as well as other online
educational tools provided by the ESR and
educational activities of the congress. We
may want to harmonise our efforts outside
of Europe with those of other regional and
global institutions, especially in supporting
training efforts in underdeveloped regions
of the world.
Borut Marincek: In radiology ideas and
innovation are evolving quickly. Accordingly,
the need to raise standards in scientific radiology and to assist in harmonising radiological
education will never come to an end. Now
more than ever the phrase ‘a rolling stone
gathers no moss’ is particularly apt.
Małgorzata Szczerbo-Trojanowska:
During all these years the participation of
radiologists in all the school’s activities has
been very high. All courses were fully booked
well in advance. The school quickly gained
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popularity due to its attractive topics, excellent faculty, and professional organisation.
Every year there were over ten times more
candidates than there were places in the Visiting Scholarship and Fellowship Programmes.
This proves that the educational programmes
prepared and offered by the school are very
much in demand by European radiologists
and that there are still many radiologists who
would like to take advantage of this unique
educational opportunity.
ESOR is expanding rapidly and is continuously introducing new programmes. Besides
the existing wide range of high quality educational and training programmes, the ‘Teachthe-Teachers’ programme was introduced last
year and has been designed to educate future
teachers and faculty members, in particular
those from southern, central, and eastern
European countries.
In order to directly respond to the question I would say that reaching the educational goals is an ongoing process but by now
the initial crucial goals have been achieved.
However they definitely need to be further
developed and refined in the future.
What do you personally think is the greatest benefit a young radiologist can get out
of ESOR?
Nicholas Gourtsoyiannis: ESOR can provide
many great benefits for junior radiologists. At
an individual level, however, the benefits may
differ in accordance with personal standards,
unfulfilled needs at the home institution, lack
of opportunities to exchange, or a desire for
proper tutorship, etc.
Personally, being in a position where I am
privileged to learn of the trainees’ appreciation first hand, I have come to believe that
the greatest benefit common to them all
is the bridges they have built between one
another; links and ties nurtured through their
mutual participation. There is now a large
ESOR community of luminaries, crossing
national borders, speaking almost the same
radiological language, sharing the same aspirations and setting the same high professional
standards.
András Palkó: For a junior radiologist,
having the opportunity to attend one or more
of the courses and other training services of
ESOR brings two main benefits: on the one
hand it serves as a direct source of information, but, on the other hand, it also provides
a kind of template that assists them in gaining
and incorporating knowledge in a structured
way in other areas of the discipline.
Borut Marincek: Residents studying for
board examinations can find a comprehensive and concise review of diagnostic radiology and its subspecialty areas. The ESOR
programmes provide practical and academic
approaches to imaging that are useful to radiologists throughout their careers.
Małgorzata Szczerbo-Trojanowska:
ESOR gives junior radiologists a unique
opportunity to listen to the best lectures, learn
about cutting edge developments in radiology and have direct access to leaders in the
field. The school brings junior radiologists
together for exciting and stimulating educational events and offers an opportunity to
socialise. This should create friendships and
better understanding, and lead to a stronger
radiological community in the future.
Radiology is the most rapidly developing medical discipline. ESOR enables quick
acquisition of new knowledge and learning
about the development of the specialty. The
exposure to experts representing specific
areas of interest offers a unique chance to
develop an interest in the subspecialisations
of radiology.
Last year the ESR published new updated
radiological curricula. Through its activities,
ESOR will support the implementation of

the European Training Curricula in various
European countries. ESOR is helping young
radiologists to obtain the knowledge and
skills needed to fulfil the requirements of
tomorrow.
You have accompanied the development of
ESOR over the last five years, what are your
personal wishes and hopes for the future of
radiological education and where do you
expect ESOR to be in another five years?
Nicholas Gourtsoyiannis: Education will
undoubtedly continue to play an ever important and instrumental role in securing the
future of radiology, within a changing and
challenging environment. The vision, however, of radiological education has to be
widened.
The exponential growth of training requirements, resulting from unparalleled image resolution and display, the advent of molecular
imaging, nanotechnology, ultra-structural,
functional and quantitative diagnostics and
the integration of structural and functional
information, all need to be accommodated.
As imaging has become fundamental to
most clinical diagnoses and central to modern patient care, additional needs have to be
addressed through education; the need for
radiologists to create added value as clinicians, the need to become fully integrated
into patient management and to become
indispensable to multi-disciplinary teams.
Education for radiologists has to expand to
areas beyond clinical competency, in order
to enhance our identity, to cover quality
management, research methodologies, ethics, communication, teaching and leadership
skills.
As we move steadily to a ‘Digital Native’s
Community’, how to teach is becoming more
and more of a central question. Should we
continue to ‘spoon-feed’ or instead promote
and build on independent learning and problem solving?
I believe that ESOR will play a leading role
in the next five years through its visionary

leadership of our practicing community. It
will continue to work successfully as the main
ESR enterprise within the multi-parametric
issue of harmonising radiological training
in Europe. Anchoring within our society
and through long term partnerships, ESOR
will establish itself as the greatest provider of
radiological education in the world.
András Palkó: I am convinced that ESOR
will become an integral part of ESR activities in the future and its role will be further
strengthened by the very recent launch of
the European Diploma in Radiology, the
preparation for which may require even more
systematic training of potential candidates,
in which the School should find a role. The
enthusiasm of the faculty and the local organisers, the ongoing contribution of the ESR/
ESOR staff, and the support of the industry
should all help to ensure its success over the
next five years.
Borut Marincek: I believe that equipping
the course meeting rooms with individual
laptop workstations would enhance the experience of the ESOR programmes and would
be very beneficial to the attendees. I expect
that in five years time, ESOR will be the leading institution in radiological education, not
only in Europe, but around the world.
Małgorzata Szczerbo-Trojanowska:
Over the next five years I hope to see ESOR
become an even stronger and more important educational institution with worldwide
recognition. I hope that ESOR will increase
its capacity to serve the educational needs
of junior radiologists and the development
of our specialty. I also hope that the school’s
activities will spread and become available
in many more countries outside Europe, as
more and more national societies from other
continents have already expressed an interest
in inviting ESOR to their countries.
I trust that due to the input of so many
enthusiastic people and the demand from the
trainees, ESOR will continue to increase and
expand its activities by offering new educational opportunities.

5 years
Celebrating
of ESOR

Education in partnership
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European Radiology – Highlights 2011
In order to highlight for you, our readers and ECR participants, some of the most exciting articles published in European Radiology during 2011,
we asked our section editors for their expert opinion by selecting what they believe to be the most groundbreaking developments in their field.
Mark Davies is Consultant Radiologist at
the Department of Radiology at the Royal
Orthopaedic Hospital in Birmingham, U.K.,
and European Radiology section editor for
musculoskeletal. For ECR Today he chose
the abstract below, together with his colleague
at the Royal Orthopaedic Hospital, Hassan
Douis, and briefly explains his reasons for
doing so.
There were 44 musculoskeletal related
articles published in European Radiology in
2011. Arguably, the most thought provoking paper was written by Koster et al. The
authors investigated potential prognostic
factors for the onset or progression of osteoarthritis using follow-up MRI one year
after acute knee trauma. They found that
bone marrow oedema at baseline MRI was
strongly predictive of new onset or progression of osteoarthritis. Therefore bone marrow oedema should not be dismissed as just
self-limiting bone bruising in the context of
trauma. As new innovative techniques are
being developed, these patients may benefit
from a targeted treatment approach to bone
marrow oedema in the future, thus potentially, preventing premature osteoarthritis
from developing after after knee trauma.

Predictive factors for new onset or progression of knee osteoarthritis one year
after trauma:
MRI follow-up in general practice

Reference: Koster IM, Oei EH, Hensen JH,
Boks SS, Koes BW, Vroegindeweij D, Hunink
MG, Bierma-Zeinstra SM (2011) Predictive
factors for new onset or progression of knee
osteoarthritis one year after trauma: MRI
follow-up in general practice. Eur Radiol
21:1509-1516.
Abstract:
Objective: To prospectively evaluate prognostic factors for new onset or progression of
degenerative change on follow-up MRI one
year after knee trauma and the association
with clinical outcome.
Methods: Within a prospective observational cohort study in general practice,
we studied a subgroup of 117 patients with
acute knee trauma (mean age 41 years, 43%
women). Degenerative change was scored on
MRI at baseline and after one year follow-up.
Multivariate logistic regression analysis was
performed to evaluate prognostic factors for
new onset or progressive degenerative change
on follow-up MRI. Association between new
or progressive degeneration and clinical outcome after one year was assessed.
Results: On follow-up MRI 15% of patients
with pre-existing knee osteoarthritis showed
progression and 26% of patients demonstrated
new degenerative change. The only statistically
significant prognostic variable in the multivariate analysis was bone marrow oedema
on initial MRI (OR 5.29 (95% CI 1.64–17.1),
p=0.005). A significant association between
new or progressive degenerative change and
clinical outcome was found (p=0.003).
Conclusion: Bone marrow oedema on
MRI for acute knee injury is strongly predictive of new onset or progression of degenerative change of the femorotibial joint on
follow-up MRI one year after trauma, which
is reflected in clinical outcome.

Henrik S. Thomsen is Professor of Radiology
and Chairman of the Department of Diagnostic Radiology at Copenhagen University
Hospital, Denmark, and European Radiology
section editor for contrast media. For ECR
Today he chose the abstract below and briefly
explains his reasons for doing so.
In 1999 ESUurogeR published its guidelines on contrast-induced nephropathy
(CIN) in European Radiology. Last year it
was updated. Despite several studies, metaanalyses and guidelines, only minor changes
were introduced. Sodium bicarbonate infusion seems to be an alternative to saline and
the risk of CIN seems to be higher when
given intra-arterially rather than when given
intravenously. The iso-osmolar dimer is no
less nephrotoxic than non-ionic monomers
and pharmacological manipulation, including acetylcysteine has no effect in the prevention of CIN. As a matter of fact very
little has occurred during the last 12 years.
This illustrates the importance of reviewing
guidelines from time to time.

Contrast induced nephropathy:
updated ESUR Contrast Media Safety
Committee guidelines.

Reference: Stacul F, van der Molen AJ,
Reimer P, Webb JA, Thomsen HS, Morcos
SK, Almén T, Aspelin P, Bellin MF, Clement O, Heinz-Peer G; Contrast Media Safety
Committee of European Society of Urogenital
Radiology (2011) Contrast induced nephropathy: updated ESUR Contrast Media
Safety Committee guidelines. Eur Radiol.
2011 Dec;21(12):2527-41. Epub 2011 Aug 25.
Abstract:
Purpose: The Contrast Media Safety Committee (CMSC) of the European Society of
Urogenital Radiology (ESUR) has updated its
1999 guidelines on contrast medium-induced
nephropathy (CIN).
Areas covered: Topics reviewed include
the definition of CIN, the choice of contrast
medium, the prophylactic measures used to
reduce the incidence of CIN, and the management of patients receiving metformin.

Key Points

• Definition, risk factors and prevention of
contrast medium induced nephropathy
are reviewed.
• CIN risk is lower with intravenous than
intra-arterial iodinated contrast medium.
• eGFR of 45 ml/min/1.73 m 2 is CIN
risk threshold for intravenous contrast
medium.
• Hydration with either saline or sodium
bicarbonate reduces CIN incidence.
• Patients with eGFR ≥60 ml/min/1.73 m 2
receiving contrast medium can continue
metformin normally.

European
Radiology
now at your fingertips

Rahel Kubik-Huch is Professor of Radiology
and Head of the Department for Medical
Services at the Kantonsspital Baden, Switzerland, and European Radiology section editor
for urogenital. For ECR Today she chose
the abstract below and briefly explains her
reasons for doing so.
In patients with prostate cancer, MRI is
gaining increasing recognition when it comes
to the localisation of tumours, as well as local
staging, which allows for improved treatment
selection and planning. In the future, this
imaging technique could play an increasing role in the currently evolving approach
of actively surveying localised prostate
carcinoma as an alternative to immediate
treatment.
Whereas the anatomic T2-weighted
sequence with its excellent spatial resolution is well suited to detecting hypointense
tumour foci within the hyperintense peripheral zone of the prostate, as well as extra capsular spread in more advanced disease, cancer
in the central or transition zones is often difficult to discern especially when it coexists with
benign prostatic hyperplasia. Therefore, complementary functional imaging techniques
such as dynamic contrast-enhanced MRI,
MR spectroscopy and diffusion-weighted
imaging (DWI) were investigated.
DWI exploits the random motion of water
molecules and reflects tissue cellularity. Due
to more recent technical advances, DWI has
been used, increasingly, in the abdomen and
pelvis. In prostate imaging, the signal intensity of the normal prostate gland is very high.
Therefore, it is often not suppressed by DWI,
even when using high b-values of around
1000 sec/mm2. Normal prostate tissue could
then obscure tumour foci.
In this study, the authors explored a
higher b-value. As a result of their study,
which included a total of 201 patients, they
demonstrated that the addition of diffusionweighted images with a b-value of 2000 sec/
mm2 to morphologic T2-weighted images
is superior to DWI with lower b-values and
can improve the diagnostic performance of
MRI in prostate cancer detection. The results
of their study might therefore contribute to

a further increase in the therapeutic impact
of MRI in patients with prostate carcinoma.

Ultra-high-b-value diffusion-weighted
MR imaging for the detection of prostate
cancer:
evaluation in 201 cases with
histopathological correlation

Reference: Katahira K, Takahara T, Kwee
TC, Oda S, Suzuki Y, Morishita S, Kitani K,
Hamada Y, Kitaoka M, Yamashita Y (2011)
Ultra-high-b-value diffusion-weighted MR
imaging for the detection of prostate cancer:
evaluation in 201 cases with histopathological
correlation. Eur Radiol 21:188-96
Abstract:
Purpose: To assess the diagnostic performance of diffusion-weighted magnetic resonance (MR) imaging (DWI) for prostate
cancer detection, using different b-values.
Methods: A total of 201 patients who
underwent MR imaging before total prostatectomy were evaluated. MR images were
independently assessed by three radiologists. Three combinations of sequences were
separately evaluated, as follows: group 1
[T2-weighted images (T2WI) alone], group
2 (T2WI and DWI with a b-value of 1,000
s/mm2), group 3 (T2WI and DWI with a
b-value of 2,000 s/mm2). Whole-mount-section histopathological examination was the
reference standard. Areas under the receiver
operating characteristic curve (AUCs) and
diagnostic performance parameters were
determined.
Results: The sensitivity, specificity, and
AUC for the detection of prostate cancer
were as follows: 52.2%, 80.7%, and 0.694 in
group 1; 61.2%, 82.6%, and 0.755 in group 2;
73.2%, 89.7%, and 0.842 in group 3. Group 3
achieved the highest diagnostic performance,
followed by group 2 (P<0.05). In the transition zone, the specificity was lower (P<0.001)
for group 2 (82.2%) than for group 1 (86.2%).
Conclusion: The addition of diffusionweighted images with a b-value of 2,000 s/
mm2 to T2WI can improve the diagnostic
performance of MR imaging in prostate cancer detection.
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From: Katahira K, et al (2011) Ultra-high-b-value diffusion-weighted MR imaging for the detection of prostate
cancer: evaluation in 201 cases with histopathological correlation. Eur Radiol 21:188-96
Figure 3: Images in a 62-year-old man with Gleason grade 4+3 prostate cancer and PSA level of 7.02 ng/ml.
(A) Transverse T2-weighted MR image shows faint low signal intensity lesions in the peripheral zone of the
right lobe. (B) On DWI with a b-value of 1,000 s/mm2, a focal high signal intensity area (arrow) in the right
lobe cannot definitely be classified as prostate cancer because of high signal intensity of the prostate itself.
(C) DWI with a b-value of 2,000 s/mm2 shows peripheral zone cancer as a focal high signal intensity area in
the right lobe (arrow). (D) Histological step section confirms prostate cancer in the peripheral zone of the
right lobe (arrow).

More info at www.european-radiology.org
Download at bit.ly/ER-app
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SERAM looks back on a successful 2011
and keeps on moving in 2012
By Joaquín Forte

We keep growing

Last year was a very important year for the
Sociedad Española de Radiología Médica
(SERAM); by accomplishing some of the
objectives of our Strategic Plan, we welcomed
more active members, carried out more activities and as a result our international presence
is now more visible. This has made SERAM an
influential radiological society, particularly
within the Spanish-speaking world.

Scientific work

As usual, SERAM has continued its scientific
work in the form of research grants, collaborative projects with the industry, courses,
and publications. Among other things, we
would like to mention the fourth ‘Course in
Molecular Imaging and Biomarkers’, the second ‘Course in Oncological Imaging’ and the
first ‘Course in Vascular Imaging’. These are
strategically important areas for us, and the
courses have been developed through close
cooperation with the Industry. As a result,
there has been an increase in the number
of participants and very positive feedback.

Publications

We still publish our peer-reviewed journal,
Radiología, as well as other annual publications. We would like to highlight ‘SERAM’s
catalogue of radiological procedures’. This
project began in 1988, as a compilation of
radiological procedures; it includes a brief
description and assigns them weighted average data in terms of activity and value units.
Since its inception, it has been adopted by
most of our regional communities and by
public and private practices alike. New editions were published in 2000, 2004 and 2009.
The fourth and latest edition includes sub-

stantial changes, as all procedures are now
considered digital and take place within a
PACS environment. A paediatric section
has also been added and in every procedure the number of radiologists involved
has been included. This catalogue should
be considered a dynamic publication, and
we are aware of the importance of keeping it up to date. This is the reason why, in
2012, SERAM will develop a new edition of
the catalogue, which will include important
changes, such as:
• Web browser accessibility
• Online requests (changes, improvements)
• Downloadable content
• Availability to our affiliates
Besides its scientific content, the new version
will also have some economic and financial
aspects with specific sections that should
prove useful to heads of departments and
managers.

Education

Training and education in radiology is one
of the main concerns of SERAM. We have
a catalogue of well established educational
activities which now also includes specific
training for residents in radiology:
• First year residents: introduction to
radiology
• Second year residents: instrumentation
and radiological techniques
• Third year residents: how to write scientific
papers.
• Fourth year residents: introduction to
management in radiology.
We would also like to mention the activities of
the Spanish Foundation of Radiology, with
its commitment to education in the form of
annual grants, and the recent introduction
of a special grant, in cooperation with the
European School of Radiology (ESOR).

The 31st National Congress of SERAM will take place from May 25 to 28, 2012, in the beautiful city of Granada,
this year focusing on functional imaging in oncology.

Furthermore, the International Course
of Radiopathological Correlation is now a
regular feature in our country, with professors
even coming from the American Institute for
Radiologic Pathology.
SERAM also continues to support scientific
activities, by means of research and training grants for our national and international
affiliates.

XXXI National Congress

Finally, our National Congress will take
place in Granada, from May 25 to 28. We
expect more than 2,500 attendees; radiologists from all over Spain as well as numerous international lecturers. The main topic
of the congress will be ‘Functional Imaging

in Oncology’. It includes two pre-congress
monographic sessions:
• Head and neck radiology course
• Technician’s course, which will include
subjects related to quality control, dose
management, image post-processing techniques, education and training
More information on the society can be
found at www.seram.es

Joaquín Forte from Madrid/ES is the SERAM
Executive Director.

Radiology in Greece and
its role in the healthcare system
By Kiriakos A. Stringaris
The health system in Greece falls into the
category of mixed-model healthcare. Notably,
the National Health System is based both
on social insurance and the private sector;
they work in tandem, to a certain extent,
to provide health services, pharmaceutical
medication, and hospital care. This involves
funding, as well as the provision of technical
infrastructure.
According to official data, approximately
half of health expenses are covered by the
state (52.8% of the total) and the remaining half is covered by private insurance [data
OECD 2006]. The cost of social insurance
constitutes approximately 25 to 30% of the
public expenditure on health, while the
remainder comes from direct and indirect
taxation. The National Health System’s (NHS)
hospitals are funded by government/state
funds with planned and controlled budgets.
The funding of hospital care is formally done
through a contract system, which means that
health insurance institutions cover hospital care expenses for those insured by the
NHS [Services of Health, G. [Tountas] 2008].
Overall, state/public expenditure on health
represents about 9.6% of GDP, a little higher
than the average (8.9%) of other countries in
the OECD [data OECD 2009].
With reference to infrastructure, the NHS
possesses the majority of hospital beds (69%),
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the private sector has 28% of beds, while 3% of
the beds belong to private hospitals. The NHS
is composed, in total, of 319 state, university and military hospitals and 2,500 primary
health medical centres with approximately
24,728 doctors and 41,760 nurses [data Greek
National Statistical Organisation 2004].
The total number of doctors in Greece is
estimated to be approximately 64,000. Of
those, 11% are unemployed while 14% only
work part-time. The total number of certified radiologists numbers 1,800, while there
are about 500 radiologists in training. In
Greece, radiotherapy and nuclear medicine
are distinct specialties which are separate
from radiology.
Greece has seven medical schools with
radiology faculties (two in Athens and one
each in Thessaloniki, Patras, Ioannina, Iraklion, Larissa and Alexandroupoli) which are
affiliated with university hospitals.
Regarding installed imaging systems, the
private sector has the majority. For instance,
76% of CT units, 84% of mammography
units and 86% of MRI units are installed in
private health service institutions [data from
The Scanner Magazine 29: 2009]. According to the OECD a considerable increase in
the number of available imaging systems
was noted during the last decade. Specifically for the year 2005, there is an official
figure of 25.8 CT units per one million
people [in comparison with 20.2 for other

OECD countries] and 13.2 MRI units per
one million people [in comparison with 11
for other OECD countries]. It is a fact that
this number today is considerably higher.
In addition, it should be mentioned that
quite recently there has been a trend towards
progressive digitalisation of all radiological
departments in the country.
The specialty of radiology in Greece is practiced by board certified doctors. Radiologists
are trained for a total of five years, which covers all sectors of imaging and interventional
techniques. Training is provided by certified
state and university hospitals.
In order to become a specialist, written and
oral examinations are required, which are
administered by three-member state committees of evaluation upon completion of
five years of training, during which a specific number of procedures and radiological
examinations must be completed.
Recently, the supreme scientific organisation of Greece has recognised the subspecialties of interventional radiology and neuroradiology, which are practiced in specialised
centres. Paediatric radiology should be next.
Seventy percent of ultrasound examinations
are conducted by radiologists. The remaining scans are carried out by doctors from
other specialties, relevant to the organ under
examination. In every NHS radiology department there is a director or chairman, consultants for subspecialties and modalities, as well

as radiologists in training. The radiologists
working in the NHS hospitals are full-time,
with the right to receive private patients at the
hospital in the afternoon. Academic and military radiologists and radiologists appointed
by insurance institutions have the right to
practice private medicine.
Greek radiologists are officially represented
by the Hellenic Radiological Society, the
European Society of Radiology, the Professional Society of Radiologists, and the College
of Radiology.
Greek radiologists are also represented by
elected members of European scientific societies including the ESR, EAR, ESGAR, ESUR,
CIRSE, MIR, ESSR and others.
During 2006 the Greek radiological community produced 632 publications and during 2007 this increased to 763, according
to PUB MED. At the annual ECR congress,
Greece is usually one of the top ten countries
with the most scientific abstracts and posters
[A. Karantanas, MIR 2008].
More information on the society can be
found at www.helrad.org

Professor Kiriakos A. Stringaris from Athens/
GR is President of the Hellenic Radiological
Society.
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Meet the eighth muse
in one of Vienna’s unique theatres
By Michael Crean
Nobody loves drama more than the Viennese,
and they have a wealth of magnificent theatres in which to showcase their love affair with
the dramatic arts. Within the German-speaking world, Vienna has secured its position
as the capital of theatre and has bred some
of the greatest talent in the business. Johann
Nestroy, Arthur Schnitzler, Hermann Bahr,
and Thomas Bernhard all worked in Vienna
and helped elevate it to its privileged position
as the centre of German language theatre.
Those who do not happen to speak German
will find that many of the theatres are worthy
of a visit, owing to their grandeur, atmosphere
and heritage. German-speaking visitors are
likely to book tickets before even arriving in
Vienna. Given its reputation within dramatic
arts, Vienna, unsurprisingly, hosts a huge
number of well-established theatres, each
catering to different audiences and possessing its own unique character and position in
Viennese society.
The Burgtheater, or ‘die Burg’ as it is commonly known to the Viennese, is located on
the city’s famous Ringstraße (a wide boulevard around the city centre) and is the second
oldest theatre in the world, after the Comédie
Française in France. The theatre moved to its
current premises on the Ringstaße in 1888,
but when it originally opened in 1748 it was
located within the Hofburg Palace. At the
time, Emperor Franz Joseph II decreed that
plays were not to contain any sad scenes or
sad conclusions, so as not to depress the
city’s theatre-goers. The so-called ‘Viennese
endings’ led to many familiar works being
rewritten, such as Hamlet and Romeo and
Juliet. Nonetheless the theatre went on to
set standards in German theatre and today
the Burgtheater’s unique style and language
remain the major trends in German theatre.
During ECR 2012, the Burgtheater has an
interesting programme, including ‘Das weite
Land’ by Arthur Schnitzler, on February 28
and March 1; ‘Eine Mittsommernachts-SexKomödie’ by Woody Allen on March 4; and
‘Das blinde Geschehen’ by Botho Strauß, all
of which come without Joseph II’s ‘Viennese
endings’, as they happily ended along with
his reign.
The Akademietheater was built in 1913
and is located in Vienna’s third district. As
great as the Burgtheater is, its actors longed
for a smaller, more intimate theatre for certain productions. In 1922, they got what they
wanted and the Akademietheater became an
affiliate of the Burgtheater. Its opening performance was Goethe’s ‘Iphigenie auf Tauris’
and after the Second World War it reopened
with an acclaimed production of Henrik
Ibsen’s ‘Hedda Gabler’. It is one of the most
prominent theatres in the German-speaking
world and has been the recipient of many
awards. During this year’s ECR the theatre
happens to have some wonderful performances on its programme. On March 1, Anton
Chekov’s ‘Platonov’ will be performed at the
theatre, as well as Thomas Bernhard’s ‘Einfach
kompliziert’ on March 5.
While Vienna’s blue bloods enjoyed the
performances of the Burgtheater, some
Viennese citizens felt that a more accessible theatre was needed for the wider public.
Among the proponents of this new theatre
were the dramatist Ludwig Anzengruber
and the furniture tycoon Michael Thonet.
The Volkstheater was founded in 1889, in
the seventh district of Vienna, and its name
roughly translates as the People’s Theatre,
which reflects its purpose; to extend theatrical performances to the general public. It
was also the first theatre built to new safety
regulations, after fires in both Vienna and
Nice, making it a building of some architectural interest. The theatre hosts a mixed
programme of classic plays and contemporary dramas. For those in Vienna during ECR
2012, the theatre is putting on performances
of Bertolt Brecht and Kurt Weill’s ‘Die Drei-

groschenoper’, from February 29 to March
4; Arthur Schnitzler’s ‘Der einsame Weg’, on
March 6; and Martin Sperr’s ‘Jagdszenen aus
Niederbayern’ on February 28 and March 5.
Another well established institution in
Viennese theatre is the Theater in der Josefstadt, which opened in 1822, in Vienna’s
eighth district, Josefstadt. There has been a
theatre at this site since 1788, which further
illustrates Vienna’s long theatrical heritage. The opening of the theatre in 1822 was
accompanied by an overture by Beethoven,
who conducted it himself on the day. In 1834,
a ballroom was added to the theatre’s premises
and Johann Strauss held dances every week.
Prior to the 20th century, the theatre was
mainly host to opera and operettas; however, it developed into one of Vienna’s main
dramatic theatres. Today, the theatre focuses
on contemporary interpretations of classic
plays, particularly Austrian drama, making
it the perfect place for visitors to become
acquainted with Austrian theatre. During
the course of ECR 2012, visitors can catch
a production of Peter Schaffer’s ‘Amadeus’,
which was also adapted into an acclaimed
film, on March 4, as well as Ödön von
Horváth’s ‘Geschichten aus dem Wiener
Wald’ which will be performed on February
29, and March 5, 6, 7, 10 and 11.
Visitors to Vienna are not limited to classic theatre; they can also experience independent and original performances at the
Rabenhof Theatre located in Vienna’s third
district. The theatre occupies a former festival
hall in an apartment complex built to house
workers in the inter-war period. The Theater
in der Josefstadt acquired the hall in 1989
and it was reopened in 1990. The theatre has
a wide selection of performances, such as
urban folk theatre, political satire, children’s
theatre, musicals and even baroque opera.
The theatre was even awarded the Nestroy
Prize, the most prestigious award in Austrian theatre. Many Austrian TV and film
personalities perform at the theatre including
one of Austria’s most popular comedy acts,
‘Stermann and Grissemann’. The programme
during ECR 2012 should prove to be of interest to attendees as, from February 27 to 28,
the ‘edutainment’ show ‘Science Busters’
will be running, which is performed by two
well-known Austrian scientists; the budding
radiologist could learn a thing or two while
also having a laugh.
Given Vienna’s diverse, cosmopolitan character it’s no surprise to learn that it also has
a popular and dynamic English language
theatre. Vienna’s English Theatre, located in
the eighth district, opened in 1963, founded
by a couple; Franz Schafranek, an Austrian
director, and Ruth Brinkmann, an actress and
graduate of the Yale School of Drama. The
theatre has hosted a number of European and
world premieres which have strengthened
its reputation. It also has French and Italian
productions, making it a truly cosmopolitan
theatre reflecting the city’s diverse populace
and its location at the crossroads of Europe.
The theatre is the place to be in Vienna to
see some terrific productions of English and
American classics. From February 27 to 29
as well as March 1 to 3 and 5 to 10, Donald
Margulies’ ‘Time Stands Still’ will run at the
theatre. This new drama from the American
playwright tells the story of a couple and journalistic duo who have to face conventional life
in America upon their return from covering
the conflicts in the Middle East.
Whether visitors want to engage with some
gritty and powerful drama or simply have a
laugh, Vienna’s theatres cater to every taste.
It’s the ideal location to discover everything
German-language theatre has to offer, and
for those not yet familiar with the language
the city even has a first-rate English language
theatre. The dramatic arts are alive and well in
a city which has always had a thriving theatre
scene and it would be a shame to spend time
in Vienna, without visiting one of its historic
or avant-garde theatres.

Die Liebe zum Nochniedagewesenen by René Pollesch © Reinhard Werner / Burgtheater

Amadeus by Peter Shaffer © Sepp Gallauer / Theater in der Josefstadt

Time stands still by Donald Margulies © Vienna’s English Theatre

Die Dreigroschenoper by Bertolt Brecht & Kurt Weill © Lalo Jodlbauer / Volkstheater
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Platonov by Anton Cechov
© Georg Soulek / Burgtheater
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What’s on today in Vienna?
Theatre & Dance

Please note that all performances, except at Vienna’s English Theatre, are in German!

Akademietheater

Theater in der Josefstadt

Burgtheater

Vienna’s English Theatre

Rabenhof

Volkstheater

1030 Vienna, Lisztstraße 1
phone: +43 1 51444 4145
www.burgtheater.at
20:00	Einfach kompliziert
by Thomas Bernhard
1010 Vienna, Dr. Karl-Lueger-Ring 2
phone: +43 1 51444 4145
www.burgtheater.at
19:30	Das blinde Geschehen
by Botho Strauß
1030 Vienna, Rabengasse 3
phone: + 43 1 712 82 82
www.rabenhof.at
20:00	Lisa
by Thomas Glavinic, the story of a female heavy
criminal as told in a monologue by her next
(male) victim

1080 Vienna, Josefstädter Straße 26
phone: +43 1 42 700 300
www.josefstadt.org
19:30	Geschichten aus dem Wiener Wald
by Ödön von Horváth
1080 Vienna, Josefsgasse 12
phone: +43 1 402 12 60 0
www.englishtheatre.at
19:30	Time stands still
by Donald Margulies

1070 Vienna, Neustiftgasse 1
phone: 43 1 52111 400
www.volkstheater.at
19:30	Jagdszenen aus Niederbayern
by Martin Sperr

Theater Drachengasse
Das blinde Geschehen by Botho Strauß © Reinhard Werner / Burgtheater

1010 Wien, Fleischmarkt 22
www.drachengasse.at
20:00	Donnas Traum
Musical theatre
by Alexander Kukelka

Concerts & Sounds
Konzerthaus (Classical Music)

1030 Vienna, Lothringerstraße 20
www.konzerthaus.at
19:30	Les Musiciens du Louvre – Grenoble,
conductor Marc Minkowski
F. Schubert

Porgy & Bess (Jazz)

1010 Vienna, Riemergasse 11
www.porgy.at
20:30	Mikhail Alperin Solo

Szene Wien (Alternative Music)

Musikverein (Classical Music)

1110 Vienna, Hauffgasse 26
www.szenewien.com
20:00	Locos

Volksoper

Ronacher

1010 Vienna, Bösendorferstrasse 12
www.musikverein.at
19:30	Kammerakademie Potsdam,
conductor Trevor Pinnock
Emmanuel Pahud, flute
J. Haydn, C.P.E. Bach, J.J. Quantz

Kammerakademie Potsdam © Kammerakademie Potsdam / Gloede

Opera & Musical Theatre
1090 Vienna, Währingerstraße 78
www.volksoper.at
19:00	Carmina Burana Ballet with music by Carl Orff,
Claude Debussy, Maurice Ravel

1010 Vienna, Seilerstätte 9
www.musicalvienna.at
19:30	Sister Act by Alan Menken,
Glenn Slater & Cheri & Bill Steinkellner

Wiener Staatsoper – Vienna State Opera
1010 Vienna, Opernring 2
www.wiener-staatsoper.at
19:30	Simon Boccanegra by Giuseppe Verdi,
conducted by Paolo Carignani
with Dmitri Hvorostovsky, Ferruccio Furlanetto,
Francesco Meli, Marina Poplavskaya

Ferruccio Furlanetto in Simon Boccanegra by Giuseppe Verdi © Wiener Staatsoper / Michael Pöhn
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