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BY FRANCES RYLANDS-MONK

Post-mortem imaging can reveal 
hidden trauma missed in autopsy
CT angiography (CTA) and other methods can shed light on death investigations in ways 
that autopsy can’t do. CTA, for example, allows doctors to look for bleeding points, while 
dual-beam CT depicts soft-tissue differentiation and bruising, and the technique is useful 
to investigate post-surgical deaths and identify trauma areas deep in the pelvis and around 
the spine, which are usually difficult to see without extensive dissection.

“Techniques used in the living will 
be increasingly applied to the dead, 
as well as those that aren’t – such 
as injecting air into structures such 
as the chest cavity to better visua-
lise CT findings,” noted pathologist 
Dr. David Ranson, deputy director 
of forensic services at the Victo-
rian Institute of Forensic Medicine 
(VIFM), Melbourne, Australia.

Death investigations now use a 
collection of tools that make a formi-
dable complement – and often alter-
native – to the traditional autopsy. 
Imaging has already halved the 
forensic autopsy rate in Melbourne, 
and emerging techniques are gai-
ning ground for the examination of 
deceased subjects.

For Ranson, CT provides a 3D 
record that can be consulted long 
after the body has been buried or 
cremated, when improved software 
might provide better detection 
and visualisation of disease, for-
eign objects and trauma, or when 

a second opinion is desired. Other 
benefits include early detection 
of dangerous elements, including 
sharp objects such as mesh or stents, 
and of infectious diseases indicated 
by cavitating lesions found in tuber-
culosis, for example.

In the recent spate of terror  
attacks, imaging has proved pivo-
tal in both identifying victims  
and circumstances.

“The body is a structure that 
absorbs the explosion, and is often 
penetrated by glass, brick, and frag-
ments of the device. These objects 
are protected from subsequent fire 
and the body becomes a preserved 
part of the crime scene. The objects 
can be identified and carefully ext-
racted to allow for forensic exami-
nation,” Ranson told ECR Today 
ahead of the congress. “In addition, 
whole body CT is incorporated into 
the disaster victim identification 
process and has been recently used 
in Belgium and France.”

To illustrate how imaging can 
assist in the investigation of other 
objects in a forensic setting, he 
described a specific case.

“We were brought a suspicious 
suitcase. CT imaging revealed that 
a body was folded up inside it and 
that it had suffered trauma. Detec-
tion of surgical prostheses meant 
that we could also identify the 
victim, all before the suitcase was 
even opened,” he said.

In Melbourne, around 5,500 to 
6,000 cases are handled at the VIFM 
each year to receive a routine who-
le-body CT scan. Barring dissection, 
automatic permission to examine a 
body is granted once it is registered, 
which includes taking fingerprints, 
oral swabs, blood and urine samples, 
and performing x-ray, CT, dental 
scans, and toxicology. Armed with 
these results, Australian forensic 

3D rendered image shows the exit wound of a ballistic projectile in 
a neutral bloodless manner favoured by juries and investigators. 
(Provided by Dr. Thomas Ruder) continued on page 2
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pathologists meet with the judge or 
coroner to decide whether autopsy 
is needed. In the U.K., by comparison, 
the decision is taken before there are 
any preliminary results, leading to 
50% of coroner-reported cases in the 
U.K. undergoing autopsy.

Ranson hopes that over the next 
five to ten years all Australian mor-
tuaries will use CT scans routinely. 

He believes developments such 
as software that stretches out the 
bones to look for tumour metasta-
ses or skeletal multitrauma will be 
extended to death investigations in 
future and that greater use will be 
made of MRI, which like CT is ideal 
for tissue differentiation and depic-
tion of oedema bruising.

Improved clinical work
At today’s session, Dr. Thomas 

Ruder, a consultant radiologist at 
the Institute of Forensic Medicine, 

University of Zurich, and clinical 
radiologist at the University Hos-
pital of Bern, plans to describe how 
post-mortem imaging can improve 
clinical practice.

“This is an interesting field for 
clinical radiologists, and there are 
great opportunities for knowledge 
transfer and research,” he told ECR 
Today. “By correlating images to 
autopsy, radiologists can better 
understand CT and MR findings. 
With no issue of radiation expo-
sure, we can learn how kV and mAs 
affect image quality. Also we can 
learn how to accurately distinguish 
between findings and interpreta-
tion, and this improves the quality 
of clinical reports.”

Ruder often uses a side-by-side 
comparison of ante-mortem images 
from local hospitals with post-mor-
tem CT images to identify subjects. 
Post-mortem CT images may be 
reformatted to match almost any 
type of ante-mortem images, even 
high quality ultrasound, he noted.

Post-mortem CT lung findings 
are particularly challenging. 
Internal lividity may look like  
pulmonary oedema, and it can even 
mask pneumonia.

“It is hard to correlate lung image 
findings to autopsy. One can’t cut 
the lung into thin cross sections 
and most likely pathologists won’t 
find focal findings in autopsy as 
seen in radiology. This means that 
we have to be very careful with the 
interpretation,” he said.

Awareness of the pitfalls related 
to forensic questions is also vital. 
Post-mortem CT can, for example, 
identify the cause of death in a 
case of hypertensive intracerebral 

haemorrhage, but imaging cannot 
clarify the manner of death in such 
cases; hypertension may be a natu-
ral event or due to cocaine intoxica-
tion, and to determine this, toxicolo-
gical analysis is required.

The future of post-mortem  
imaging looks set to depend on 
what is of most interest to inves-
tigators, and in the case of car-
diac death, on their willingness 
to accept a probable cause based 
on imaging findings over a cer-
tain cause of death provided by 
autopsy, according to Ruder. This 
will shape research and allow bet-
ter assessment of the true practi-
cal potential of imaging.

Working in a legal setting comes 
with specific rules and guidelines, 
noted Prof. Dr. Rick R. van Rijn, 
paediatric radiologist and chair of 
forensic radiology at the Emma 

Children’s Hospital, Academic 
Medical Center Amsterdam.

“First, everything should be kept 
confidential and all documents 
and images should be accoun-
ted for, including a record of who  
has access to them in order to 
preserve the chain of evidence,”  
he stated. “Second, reporting has 
to be adapted in order to make 
the radiology report accessible to  
lay people, which requires a  
completely different skill set to  
clinical radiology.”

He also suggested forensic paedi-
atric radiology might not appeal to 
everybody.

“The radiologist must be wil-
ling to act in court as an expert. 
Sentiments can be very strong, 
especially in cases of abusive head 
trauma,” he said.

For further information on the detailed programmes  
and registration, please visit myESR.org/esorEducation in partnership m
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continued from page 1

In this CT image of a knife-attack victim, the precise location of the 
blade with respect to the spine is visible prior to any autopsy dissec-
tion. (Provided by Dr. David Ranson)

State of the Art Symposium

Thursday, March 2, 16:00–17:30, Room G
SA 8 Forensic and post-mortem imaging

 » Chairman’s introduction
P.A.M. Hofman; Maastricht/NL

 » Introduction to post-mortem radiology
T. Ruder; Zurich/CH

 » Post-mortem imaging: a pathologist’s perspective
D. Ranson; Melbourne/AU

 » Paediatric forensic post-mortem radiology
R.R. van Rijn; Amsterdam/NL

 » Post-mortem CT and MRI: imaging techniques
A. Persson; Linkoping/SE

 » Panel discussion: What should be the focus of future research?
 » Chairman’s closing remarks
P.A.M. Hofman; Maastricht/NL
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BY MÉLISANDE ROUGER

Eminent neuroradiologist to  
give honorary lecture on burnout 
and inequality
In recognition of his significant impact on the field of neuroimaging and his service to or-
ganised radiology, Professor Mauricio Castillo from Chapel Hill, NC, United States, has been 
invited to deliver the Wilhelm Conrad Röntgen Honorary Lecture ‘Dissatisfaction, burnout 
and inequality: three major challenges in radiology’ at ECR 2017.

Mauricio Castillo is the James 
H. Scatliff distinguished professor 
of radiology, chief and programme 
director of neuroradiology at the 
University of North Carolina in 
Chapel Hill. He is currently pre-
sident of the American Roentgen  
Ray Society.

Originally from Guatemala, Prof. 
Castillo completed his radiology 
and neuroradiology training at 
the University of Miami School of 
Medicine, Jackson Memorial Medi-
cal Center, and Emory University 
School of Medicine, Affiliated Hos-
pitals in Atlanta respectively.

His specialty and subspecialty 
choice was in large part motivated 
by his mentors.

“When I was a medical student, I 
was fortunate to work in the only 
teaching hospital that had a CT 
scanner and two board-certified 
radiologists. I was very impressed 
by the impact of imaging in pati-
ent care and by the way these two 
professionals used their large base 
of knowledge of medicine to gene-
rate a differential diagnosis based 
on imaging findings. Later on, 
while I was a resident, I developed 
a close relationship with Dr. Robert 
Quencer, which led me to become a 
neuroradiologist. One should never 
underestimate the influence we 
may have on our trainees and the 

influence our mentors have had on 
us,” he said.

Prof. Castillo’s research inte-
rests include paediatric neuroima-
ging, application of new imaging 
techniques and medical literature 
editing.

He has authored more than 640 
articles and 27 books including the 
famous Neuroradiology Compa-
nion, a reference work covering the 
fundamentals of neuroradiology 
for residents, fellows and practitio-
ners, now in its fifth edition.

Today Prof. Castillo continues to 
work in clinical research with inno-
vative techniques, especially MRI.

“My interests continue to focus on 
the clinical utility of new imaging 
techniques, especially MRI sequen-
ces. In our division, research is divi-
ded into clinical and basic. I am no 
longer involved in the basic part, as 
this area now belongs to the Biomedi-
cal Imaging Research Center,” he said.

He has served as president of 
the American Society of Neurora-
diology and is editor emeritus of 

the American Journal of Neurora-
diology. He is a fellow of the Ame-
rican College of Radiology and a 
founding member of the American 
Society of Pediatric Neuroradiology 
(ASPNR), which he has also served 
as chair of the Research Committee 
and Education Committee.

As universal healthcare is expan-
ding in the United States, he pre-
dicts various changes in radiology 
practice in the years to come.

“I expect a reduction of the dura-
tion of our MRI examinations, as 
it happened with CT over the past 
15 years, with the incorporation of 
new techniques such as synthetic 
imaging. Besides, I think our proto-
cols will be refined to target specific 

populations and diagnoses in which 
benefits and outcome changes will be 
obvious. Over the next decade we will 
also probably witness the develop-
ment of new MRI contrast agents 
following the controversies surroun-
ding the gadolinium-based ones, and 
the continued growth of molecular 
imaging in cancer and neurodegene-
rative disorders,” he said.

Prof. Castillo has delivered more 
than 1,000 invited lectures all over 
the world but has never attended 
the ECR before.

“I am looking forward to building 
some very nice relationships in 
March,” he said.

Professor Mauricio Castillo 
from Chapel Hill, United States, 
will deliver the Wilhelm Conrad 
Röntgen Honorary Lecture today 
at 12:15 in Room A.

Thursday, March 2, 12:15–12:45, Room A

Wilhelm Conrad Röntgen Honorary Lecture
Dissatisfaction, burnout and inequality:  
three major challenges in radiology
Mauricio Castillo; Chapel Hill, NC/US
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BY MÉLISANDE ROUGER

Education central to improving 
imaging data quality in oncology 
clinical trials
Imaging data is key in multicentre clinical trials for cancer research but quality control  
is currently a major impediment, bringing the validity of the trials into question and  
potentially impacting on the quality of drugs put on the market, a panel of experts will  
argue today in a session held by the ESR and the European Organisation for Research  
and Treatment of Cancer (EORTC).

Imaging is increasingly contri-
buting to cancer research thanks 
to the development of innovative 
techniques that depict functional 
and molecular processes. In most 
oncological clinical trials, imaging 
is now the primary criteria used to 
evaluate progression of disease or 
efficiency of the drug being tested.

The best way to obtain valuable 
imaging measurements is to involve 
the imagers who take part in these 
trials and educate the clinician inves-
tigators, experts will explain in the 
session.

When it comes to imaging in can-
cer research, a number of issues take 
centre stage. Difficulties associated 
with integrating imaging biomar-
kers into trials have been neglected 
compared with those relating to the 
inclusion of tissue and blood biomar-
kers, largely because of the comple-
xity of imaging technologies, safety 
issues related to new contrast media, 
standardisation of image acquisi-
tion across multivendor platforms 
and various post-processing options 
available with advanced software, as 
reported recently in The Lancet by 
the EORTC and leading researchers.

Unfortunately, radiologists are 
often not involved in multicentre 
clinical trials at the trial develop-
ment stage and this may challenge 
the quality of the data acquired, 
according to Dr. Yan Liu, clinical 
leader of the Medical and Transla-
tional Research, Radiotherapy and 
Imaging department at the EORTC 
headquarters.

“Ignorance of these pitfalls direc-
tly affects the quality of the ima-
ging read-out, leading to trial fai-
lure, particularly when imaging is 
a primary endpoint. When radiolo-
gists are not involved early enough 
in the trial, risk identification is 
not in place. Involvement of radio-
logists should be encouraged and 
increased,” said Liu, who is also a 
trained radiologist.

Lack of proper training for radio-
logists or radiographers is one of 
the main causes of quality prob-
lems and errors, because protocols 
are not properly introduced at the 
start of the trial. Imagers may not 
adapt their parameters according to 

what is being studied, nor may they 
include the necessary quantitative 
measurements in their reports.

The problem is that clinicians 
in charge of deciding clinical per-
tinence of drugs are not able to 
control the quality of these measu-
rements, according to Prof. Laure 
Fournier, a radiologist at Hôpital 
Européen Georges Pompidou in 
Paris, France.

“Oncologists often just rely on 
measurements and don’t ask for 
the images. They just want a value. 
But quality control of this value is 
something only the imager can do,” 
said Fournier, who will focus on 
education issues in her talk.

Radiologists must be trained to 
use the appropriate protocols for 
an ongoing trial.

Image acquisition is usually not 
an issue, since good imaging cri-
teria must be transposable to all 
machines. But radiologists must be 
trained to evaluate data according 
to international criteria, because 
these criteria are specialised.

Clinicians, for their part, must 
understand the implications of 
using imaging data in their trials 
and they must be aware of these pit-
falls when they design their studies.

“Communicating and raising 
awareness between all specialists 
is crucial. Clinicians must under-
stand what is at hand and try to 
involve the imagers upstream 
more,” said Fournier, who sugge-
sted regulating bodies such as the 
FDA or EMA should also be educa-
ted in that sense.

“If the quality of imaging end-
points is not controlled, then qua-
lity in drugs put on the market is at 
risk,” she said.

Fournier acknowledged the 
importance of centralised re-rea-
dings by independent imagers, a stra-
tegy currently used by the EORTC to 
verify quality of imaging data.

However, she underlined that 

this plan comes a little late and 
implies losses, because a lot of data 
has already been used by the time 
it is evaluated by an independent 
panel. “Patients have already been 
included and treatment discont-
inued based on local readings of 
images,” she said.

Local communication and fun-
ding are cornerstones in future 
strategy development, according 
to Prof. Fournier. “Imaging depart-
ments need local funding, to have 
the appropriate personnel to follow 
all the necessary protocols in the 
study,” she said.

To improve quality control, the 
EORTC has adopted a practical 
stance and offered a risk manage-
ment approach in its white paper 
published in The Lancet.

The authors recommend perfor-
ming an initial risk assessment plan 
before study initiation and have 
identified 22 risks that might exist in 
the integration of imaging biomar-
kers into clinical trials, from risks to 

patient care to methodological and 
operational risks to the study.

Risk assessment should be done 
by a multidisciplinary team, inclu-
ding imaging experts, oncologists, 
and study project managers, and 
it should be reviewed and updated 
throughout the trial to ensure that 
actions have been or will be taken.

The authors also included a 
stepwise list of recommendations 
for investigators designing clinical 
trials that include imaging from 
protocol development to site activa-
tion and the end of the trial.

“A position paper is just the first 
step; we need to start a discussion 
with stakeholders and improve the 
situation now. We need to know the 
danger; when we do clinical trials it’s 
not just imaging the patient, there 
are many steps in preparation to 
help achieve quality, so we need to 
identify risks first and have enough 
resources for this methodology 
before to avoid problems,” Liu said.

Dr. Yan Liu from Brussels is  
co-chair of today’s joint session 
of the ESR and the EORTC.

Prof. Laure Fournier, a radiolo-
gist at Hôpital Européen Georges 
Pompidou in Paris, will speak 
about training opportunities  
for radiologists involved in  
multicentre trials.

Joint Session

Thursday, March 2, 16:00–17:30, Room X
Joint Session of the ESR and EORTC
(European Organisation for Research and Treatment  
of Cancer)

Imaging biomarker and education for multicentre clinical 
oncological trials
Moderators: N.M. deSouza; Sutton/UK 
 Y. Liu; Brussels/BE

 » Imaging as primary endpoint in clinical trials: perspective  
of the EORTC
Y. Liu; Brussels/BE

 » Imaging biomarker for clinical trials in brain tumours
M. Smits; Rotterdam/NL

 » The importance of collaboration between the European  
Initiative on Biomarkers Alliance (EIBALL) and EORTC
S. Trattnig; Vienna/AT

 » Training possibilities for radiologists involved in clinical  
multicentre trials
L.S. Fournier; Paris/FR
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BY REBEKAH MOAN

Looking beyond the usual suspects: 
advanced imaging pinpoints rarer 
causes of stroke
Stroke is one of the top five causes of death and impairment in Europe, and given the  
continent’s ageing society, diagnosing and treating stroke will become increasingly  
important. But how much do non-specialists really know about the subject, particularly  
the more rare cases? Today’s Special Focus session will help to fill in the knowledge gaps.

Stroke is a more complex disease 
than only acute arterial vessel occlu-
sion, according to Prof. Dr. Olav Jan-
sen, chairman of the Department of 
Radiology and Neuroradiology Cam-

pus Kiel at Universitätsklinikum 
Schleswig-Holstein in Kiel, Germany. 
There are many variations of the 
disease that he and his colleagues 
will go cover in the session.

“With the introduction of endo-
vascular thrombectomy, medicine 
has found a sufficient answer for 
the most frequent cause of severe 
strokes,” he noted. “However, acute 
occlusion of larger brain supplying 
vessels is responsible for only 10–15% 
of all acute strokes. Besides microva-
scular disease and acute haemorr-
hage, there are more rare causes for 
acute stroke symptoms which have 
to be kept in mind in the imaging 
workup of acute stroke patients.”

The primary way to image stroke 
is to use CT, but advanced options 
include CT angiography, CT per-
fusion, thrombus imaging, diffu-
sion-weighted imaging (DWI), and 
perfusion-weighted imaging (PWI) 
to name a few. MRI in particular is 
playing a more prominent role.

“MRI is done in more complex and 
chronic cases and has new advan-
tages with things like vessel-wall 
imaging,” Jansen said, adding that 

vessel-wall imaging, functional ima-
ging, and thrombus imaging will be 
the way of the future when it comes 
to imaging stroke. “We need a more 
deep view into the disease of each 
patient for an individual diagnostic 
and therapeutic approach.”

The session, for which Jansen 
is the chair, will gloss over normal 
stroke cases and instead focus on 
the rare ones. This is important for 
radiologists because they have to 
know about the rare diseases and be 
more helpful for clinicians, he said.

Sometimes the rare becomes 
common, as is the case for rever-
sible cerebral vasoconstriction 
syndrome (RCVS). RCVS is a 
unifying term which describes a 
clinically and angiographically 
defined syndrome characterised 
by the following: severe headaches 
(‘thunderclap headaches’), with or 
without focal deficits and seizures; 
reversible segmental and multi-
focal vasoconstriction of cerebral 
arteries; and spontaneous reversi-
bility of vascular changes within 
three months, explained Prof. Dr. 
Jennifer Linn, from the Institute of 

Diagnostic Interventional Neurora-
diology at University Hospital Carl 
Gustav Carus in Dresden, Germany.

The syndrome mostly affects 
women with a mean age at presen-
tation of approximately 42 years, 
but the situation is changing.

“While it has previously been con-
sidered to be a rare condition, RCVS 
has been increasingly recognised 
within the past decade in patients 
as cause of acute headache and/or 
both ischaemic and haemorrhagic 
strokes,” she said. “It is nowadays 
regarded as the most common 
cause of so-called focal subarach-
noid haemorrhages in patients 
under 60 years of age.”

It is most likely due to a transient 
disturbance in the control of cereb-
ral arterial tone, which can be trig-
gered by a wide variety of precipita-
ting factors such as pre-eclampsia 
or various drugs.

RCVS presents in a very specific 
way, however. The imaging hall-
mark is a so-called ‘sausage on a 
string’ angiographic appearance of 
the cerebral arteries caused by mul-
tifocal segmental alternating vaso-
constrictions and dilatations. The 
changes have to be reversible within 
three months in contrast to findings 
in primary angiitis, for instance.

Parenchymal CT and MRI scans 
can either be normal or show 
ischaemic and/or haemorrhagic 
complications, in other words acute 
or subacute ischaemic strokes and/

or focal subarachnoid haemorrha-
ges, or parenchymal haemorrhages, 
Linn continued.

Furthermore, she echoes Jan-
sen’s statements and also predicts 
future trends in the field will focus 
on advancing imaging techniques – 
and specifically on MRI, which will 
provide a deeper understanding of 
less frequent causes of both hae-
morrhagic and ischaemic stroke 
and allow faster diagnosis.

Linn, too, is convinced general 
radiologists should still be aware of 
the more rare causes of stroke.

Also during the session, ECR dele-
gates will hear from Dr. Pasquale 
Mordasini at the University Insti-
tute of Diagnostic and Interventio-
nal Neuroradiology, University Hos-
pital Inselspital, Bern, Switzerland. 
Mordasini will discuss watershed 
infarcts – the ‘internal’ and ‘exter-
nal’ ones, as well as the pathophy-
siology of cerebral circulation.

The other presenter during the 
session is Prof. Vincent Costalat 
from the Department of Neuro-
radiology at CHU Gui de Chauliac 
in Montpellier, France, who will 
discuss thrombosis of cerebral 
veins and dural sinuses. He will  
review the radiologic anatomy of the  
intracranial venous system 
(vascular territories, imaging 
techniques) and help attendees to 
diagnose deep vein and dural sinus  
thrombosis and understand cortical  
vein occlusions.

Cerebral vasculitis in a patient with acute stroke. High-resolution vessel-wall image shows acute inflam-
mation in black-blood-technique. Provided by Prof. Dr. Olav Jansen.

A 38 year-old woman with 
thunderclap headache. Digital 
subtraction angiography (DSA) 
shows multifocal segmental 
alternating vasoconstrictions 
and dilatations, resulting in a 
‘sausage-on-a-string’ angiogra-
phic appearance. Provided by 
Prof. Dr. Jennifer Linn.

Special Focus Session

Thursday, March 2, 08:30–10:00, Room E2
SF 5a Stroke, beyond the usual suspects

 » Chairman’s introduction
O. Jansen; Kiel/DE

 » Understanding watershed infarcts
P. Mordasini; Berne/CH

 » Reversible cerebral vasoconstriction syndrome
J. Linn; Munich/DE

 » Thrombosis of cerebral veins and dural sinuses
V. Costalat; Montpellier/FR

 » Panel discussion: Rational imaging in patients with  
acute stroke symptoms
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BY BECKY MCCALL

Multinational human imaging 
studies in hyperpolarised MR  
make sustained progress
Hyperpolarised MRI is state-of-the-art molecular imaging and one of the most exciting new 
areas in radiology today. Although it is still investigational, a handful of researchers are  
making steady progress with studies in humans. Later today, researchers from the U.K.,  
Germany, and Israel will discuss the use of hyperpolarised MRI in cancer, cardiology, and res-
piratory medicine in a New Horizons session about imaging tissue metabolism in real time.

Worldwide, three groups are 
carrying out human studies in 
cancer, and two more are focusing 
on the heart. Dr. Ferdia Gallagher, 
honorary consultant radiologist, 
Addenbrooke’s Hospital, Cam-
bridge, U.K., is leading the first 
oncology human imaging studies 
that began in March 2016, including 
cancer of the brain (glioma) and 
breast.

“Hyperpolarised MRI provides 
more information compared to posi-
tron emission tomography in terms 
of the parameters measured and the 
temporal resolution it can provide. 
Also, there is no ionising radiation 
associated with it,” he remarked.

PET imaging, the standard-of-
care for staging and monitoring res-
ponse to therapy in many cancers, 
provides information on the accu-
mulation of sugar in cells over time, 
with uptake varying between cell 
types. Unlike PET, hyperpolarised 
MRI can measure the metabolism 
of pyruvate, a breakdown product 
of glucose, into its end-product lac-
tate, within tumours. Furthermore, 
this can be detected in real time.

Gallagher and his team have used 

hyperpolarised MRI in four patients 
(three with cancer) and two healthy 
volunteers to date. “We can see the 
presence of lactate in the tumours, 
and these tumour cells produce 
more lactate than normal tissue,” 
he told ECR Today. “With hyperpo-
larised MRI we see the real time 
dynamics of an enzyme, something 
that cannot be seen with PET.”

He added that hyperpolarised 
MRI potentially allows for imaging 
of metabolism in new ways. Also, 
he noted that one of the most pro-
mising avenues for hyperpolarised 
MRI in cancer is in monitoring the 
effects of therapy.

“Using conventional imaging, 
we usually need to wait weeks or 
months to see if the tumour has 
decreased in size. If a patient is 
taking an ineffective drug, we need 
methods to detect this before the 
tumour gets bigger so that a more 
effective therapy can be commen-
ced,” Gallagher pointed out.

In his talk, he plans to discuss the 
role of new hyperpolarised molecu-
les in oncology.

“Fumarate is likely to be next 
and should provide an indication 

of early cell death that cannot be 
detected by conventional imaging. 
Other forms of labelled pyruvate 
can also be used to study cardiac 
metabolism,” he said.

At today’s session, Arnaud 
Comment, PhD, a physicist at GE 
Healthcare, which is supporting the 
European sites developing hyper-
polarised imaging, will discuss the 
methods and protocols of hyper-
polarised MR used in the heart as a 
diagnostic tool.

Current hyperpolarisation tech-
nology labels pyruvate with a sta-
ble isotope of carbon (namely car-
bon-13). Once hyperpolarised, the 
labelled pyruvate is injected into 
the patient and tissues rapidly con-
vert it into its metabolic products. 
This metabolic activity is detected 
by carbon-13 MRI and the images 
show how the tissue under study 
uses pyruvate and how the cells 
and mitochondria function.

“Probing this activity is not pos-
sible with any other imaging moda-
lity,” remarked Comment, who spe-
cialises in the use of hyperpolarised 
MRI in cardiology and is a part-time 
researcher at the Cancer Research 
UK Cambridge. “The uptake of 
metabolic substrate is enormous 
per unit of time. There’s an excel-
lent signal-to-noise ratio. There 
are also very few other methods to 
assess heart failure or other dysfun-
ctions of the heart which go beyond 
the usual probes used to determine 
blood flow. Here, in cardiology, we 
aimed to go beyond the mechani-
stic methods and look at energetics 
of the myocardium.”

Comment plans to outline the 
latest data from cardiac trials, focu-
sing on the translation of this tech-
nology to humans. He will also exp-
lain how the changing myocardial 
energetics can be highlighted with 
hyperpolarised carbon-13 MR.

Hyperpolarised gas offers advan-
ces in respiratory medicine too. Prof. 
Jens Vogel-Claussen, from Han-
nover Medical School in Germany, 
pointed out that it was really pus-
hing the envelope to new frontiers 
in functional lung MRI, because 
pulmonary MRI had conventionally 
been limited by a low signal-to-noise 
ratio in the lung parenchyma.

Hyperpolarised gas MRI, par-
ticularly 3He (helium) and more 
recently 129Xe (xenon) gases, 
demonstrate a wide array of functi-
onal contrasts such as spin density, 
diffusion-weighted imaging and gas 

exchange, he explained. Although 
human application of hyperpolari-
sed gas has been shown to be safe 
and valuable in lung diseases, clini-
cal dissemination and use in the cli-
nic has been limited. This might be 
due to the relatively high hardware 
and gas cost as well as regulatory 
licensing to manufacture hyperpo-
larised gas for human use.

Vogel-Claussen noted that an 
important potential role for hyper-
polarised 129Xe gas MRI was to pro-
vide regional information regarding 
diseases affecting ventilation and 
gas exchange.

“The current clinical lung func-
tion test and plethysmography only 
provide measurements for average 
airway obstruction of the whole 
lung without regional information. 
The insensitivity of these conven-
tional pulmonary functions tests 
to early disease has driven the field 

to seek measures that are more sen-
sitive to regional and early disease 
and to treatment changes,” he said.

Vogel-Claussen also intends to 
compare hyperpolarised gas enhan-
ced lung MRI with multinuclear 
functional lung MRI techniques 
such as oxygen-enhanced MRI, flu-
orine-19 (19F) MRI and ventilation- 
and perfusion-weighted Fourier 
decomposition MRI. He explained 
that while these techniques were 
more cost-effective, their signal-to-
noise ratio was much lower com-
pared to hyperpolarised gas MRI. 
However, due to their low cost and 
lack of depolarisation during MR 
image acquisition, they are well sui-
ted for dynamic image acquisition, 
he said.

Finally, Rachel Katz-Brull, from 
Hadassah Medical Center, Jerusa-
lem, Israel, will discuss potential 
hyperpolarised molecular targets.

A healthy 69-year-old female volunteer (non-smoker) with normal 
FEV1 (Forced Expiratory Volume, 119%). The arrows mark small areas 
of ventilation defects, which are likely to be due to normal ageing. 
(Provided by Prof. Jens Vogel-Claussen)

Arnaud Comment, PhD,  
a physicist at GE Healthcare,  
will discuss hyperpolarised MRI 
in cardiology.

Prof. Jens Vogel-Claussen, from 
Hannover Medical School in  
Germany, will speak about  
hyperpolarised MRI in respirology.

The image on the left shows a normal lung and on the right a patient 
with chronic obstructive pulmonary disease (COPD) with large  
regional ventilation defects. (Provided by Prof. Jens Vogel-Claussen)

New Horizons Session

Thursday, March 2, 08:30–10:00, Studio 2017
NH 5 Hyperpolarised MRI: imaging tissue  
metabolism in real time

 » Chairman’s introduction
J.M. Gomori; Jerusalem/IL

 » Hyperpolarised MRI in oncology
F.A. Gallagher; Cambridge/UK

 » Hyperpolarised MRI in cardiology
A. Comment; Lausanne/CH

 » Hyperpolarised MRI in respirology
J. Vogel-Claussen; Hannover/DE

 » Available and potential hyperpolarised molecular targets
R. Katz-Brull; Jerusalem/IL

 » Panel discussion: Is hyperpolarisation worth all the hype?
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BY CHRISTIANE NYHSEN AND JUDY BIRCH

Pelvic ultrasound investigations  
and the risk of infections – do you 
know how your patient feels?
Ms. Judy Birch from the ESR Patient Advisory Group (ESR PAG) shares her personal  
experiences and those of many other patients she has supported with Dr. Christiane  
Nyhsen from the ESR Working Group on Ultrasound.

Christiane Nyhsen: When you 
enter an ultrasound examination 
room, how do you feel? What can 
ultrasound practitioners do to make 
patients feel understood and at ease?

Judy Birch: I think it is important 
for practitioners to show an interest 
in the person with eye contact and 
a smile, introducing themselves is 
important (with name and grade so 
the patient knows who they are tal-
king to). It also puts patients at ease to 
ask “How are you today?” giving them 
a chance to say if they are particularly 
stressed or in pain. It also shows inte-
rest to ask things like “Did you receive 
information about the procedure?” or 
“Have you had an ultrasound before? 
If yes, was it an internal examina-
tion?” If not, explain what is involved. 
Mention hygiene measures you use. 
“We use a probe cover and sterile gel 
or sachets and the probe is disinfec-
ted after each patient” will be reassu-
ring to your patient.

CN: What are your personal 
experiences? How difficult is it to 

live with chronic pelvic pain? How 
can staff in the US department 
ensure that examinations are the 
least painful possible?

JB: Since my teens I have had 
numerous pelvic ultrasound exa-
minations due to chronic pelvic 
pain with later diagnosis and sur-
gery for severe endometriosis. I was 
monitored because of ovarian cysts 
and my pain was initially dismissed 
until it increased so much it became 
unbearable. A laparoscopy revealed 
that I had widespread endometrio-
sis with co-existent severe pelvic 
infection including a tubo-ovarian 
abscess that had been present for 
a long time. The type of infection 
was not investigated. However, even 
after further surgery the pain did 
not end there. I have remained in 
constant pain ever since.

Living with chronic pelvic pain 
is extremely stressful. Staff should 
know that examinations, especially 
internal ultrasound scans, can trig-
ger or worsen pain in this group of 

patients. Ultrasound practitioners 
need to be sensitive to this, procee-
ding slowly and avoiding sudden 
movements when inserting/mani-
pulating the probe. They should 
reassure, talk to and acknowledge 
the patient, if the patient is in pain.

Most of my personal experiences 
with ultrasound in several diffe-
rent countries have been positive, 
with the exception of one occasion 
where the ultrasonographer was 
very rough. I had a gynaecology 
consultation immediately after-
wards and the gynaecologist noted 
that I was bleeding. I told him that 
the examination had been very 
painful. He was very displeased 
with the ultrasound practitioner.

CN: The ESR Ultrasound Wor-
king group carried out a survey 
regarding infection prevention and 
control measures in ultrasound, 
which was recently published in 
Insights into Imaging1. The results 
show a wide range of practice in 
Europe (see figures), in particular 
that not all ultrasound practitio-
ners disinfect probes after every 
patient, probe covers are not 
always used for internal or inter-
ventional procedures, and sterile 
gel is not necessarily chosen for 
interventional or internal exami-
nations. How do you feel about 
the survey results? To what extent 
do you think patients are aware 
of the potential risk of infection 
transmission when undergoing 
ultrasound examinations?

JB: Thorough disinfection of 
ultrasound probes is absolutely 
essential. It is shocking that probe 
covers and sterile gel are not syste-
matically used in all interventional 
or endo-cavity ultrasound proce-
dures. It is also unsatisfactory that 
some ultrasound practitioners only 
decontaminate the probe at the end 
of the patient list.

In my experience patients don’t 
generally discuss this aspect of care 
as they are mainly concerned with 
the diagnosis and treatment and 
how to manage their pain. Patients 
often have ultrasound examinations 

before surgical and other procedu-
res where there is a risk of infection.

CN: When you had ultrasound 
examinations yourself, was equip-
ment hygiene ever mentioned by 
the respective practitioners?

JB: I know that probe covers and 
gel are often used as some practiti-
oners mention the former prior to 
the examination. However, I was 
not aware that there are different 
types of gel including non-sterile 
gel. Similarly, until quite recently, 
I was not aware of the equipment 
disinfection issues and wide varia-
tion between departments in how 
this is managed. If patients were 
aware that there is a potential risk 
of infections being transmitted in 
this way and that there is such wide 
variation in practice, I am sure they 
would be very concerned.

CN: What would you like to 
see from the manufacturers of 
ultrasound equipment, probe 
covers and ultrasound gel? Where 
do you think more research is nee-
ded? How could changes in EU or 
national legislation help?

JB: Patients need educating, as 
do practitioners and the industry. It 
would be hugely helpful to have com-
mon guidance on how this should be 
approached. This information should 
be provided to patients undergo-

ing such examinations so that they 
know exactly which precautions are 
taken to prevent infections.

CN: And finally, which take-
home message would you like to 
give staff performing ultrasound 
examinations?

JB: Ensure you are familiar with, 
follow and communicate ‘best 
practice’ in your department to 
staff and patients. Show an interest 
in your patient. Be reassuring and 
understanding, in particular when 
patients are in pain. Your attitude 
can make a real difference!

1 Infection prevention and ultrasound 
probe decontamination practices in 
Europe: a survey of the European 
Society of Radiology. Nyhsen CM, 
Humphreys H, Nicolau C, Mostbeck 
G, Claudon M Insights Imaging, 2016 
Oct 24 [Epub ahead of print]

Dr. Christiane Nyhsen is a consul-
tant radiologist at Sunderland 
Royal Hospital, UK, Honorary 
Senior Lecturer at Newcastle  
University, and a member of the 
ESR Working Group on Ultrasound. 
Judy Birch is co-founder of the  
Pelvic Pain Support Network 
(PPSN) and a member of the ESR 
Patient Advisory Group (ESR-PAG).

A: Ultrasound probe decontamination. B: Use of ultrasound probe covers at all times. C: Ultrasound gel used.

A B C

ESR Working Group on Ultrasound Session

Thursday, March 2, 08:30–09:30, Room Z
WG 3 Minimising the risk of cross infection: how to  
keep patients safe in ultrasound

 » Chairman’s introduction
M. Claudon; Vandoeuvre-les-Nancy/FR

 » Risk of cross transmission of infection in ultrasound: current 
European practice (ESR survey results) and best practice  
recommendations prepared by the ESR US WG
C. Nyhsen; Sunderland/UK

 » Comments from the ESR Patient Advisory Group regarding 
infection control practice in Europe
J. Birch; Poole/UK

 » Comments from industry representation
N. Denjoy; Brussels/BE

 » Panel discussion: How can safer practice be achieved?

Dr. Christiane Nyhsen carried out a survey on infection prevention 
and ultrasound probe decontamination on behalf of the ESR  
Working Group on Ultrasound.
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BY CARMEN PARRA-FARIÑAS

Iatrogenic complications during 
mechanical thrombectomy for  
acute ischaemic stroke
Potential mechanisms, rescue strategies and clinical outcomes in a multicentre study

Stroke can be defined as an acute 
central nervous system injury with 
an abrupt onset. Cerebral ischae-
mia constitutes approximately 80% 
of all strokes and is an important 
cause of morbidity and mortality 
all over the world.

The paradigm of treatment for 
acute ischaemic stroke has shifted 
toward the newer generation of 
mechanical thrombectomy devices 
and stent-retriever techniques.

Endovascular stroke therapy has 
revolutionised the management of 
patients with acute cerebral ischae-
mia. Administering an intravenous 
tissue plasminogen activator was 
once the standard therapy for acute 
brain infarction. Nevertheless, it was 
often ineffective, with a short the-
rapeutic window and low reperfu-
sion rates, especially in large vessel 
occlusions, which restricted its more 
widespread adoption. Mechanical 
thrombectomy was introduced to 
overcome these limitations, offe-

ring several potential benefits over 
other available therapies, such as an 
expanded time window and a higher 
rate of recanalisation.

Stent-retriever thrombectomy 
has proved to be safe and effective 
for the treatment of acute cerebral 
ischaemia from large vessel occlu-
sion, based on results from recent 
randomised trials of endovascular 
stroke therapy. Mechanical recana-
lisation treatment is limited by the 
risk of symptomatic intracranial 
haemorrhage and the narrow thera-
peutic time window beyond which 
there is no proven benefit. Arterial 
dissection and perforation are rare 
intra-procedural complications of 
stent-retriever thrombectomy, and 
its mechanisms, risk factors, out-
comes and rescue approaches have 
not been well described.

Our study aimed to report on int-
ra-procedural vessel damage and 
discuss its technical details and  
clinical significance.

We studied patients prospectively 
included in the SONIIA Registry 
(2011–2015), a mandatory, externally 
audited registry that monitors the 
quality of reperfusion therapies in 
Catalonia, Spain, during practice. 
Iatrogenic vessel injury, successful 
recanalisation, procedural time, sym-
ptomatic intracranial haemorrhage, 
dramatic neurological improvement 
and independent functional out-
come at three months were recorded.

Among the 1,640 patients inclu-
ded, iatrogenic complications 
occurred in 3.6% of them, 2.0% 
of which were arterial dissection 
and 1.6% were arterial perforation. 
None of the complications were 
related to general anaesthesia. 
Intra-procedural vessel damage 
was associated with less success-
ful recanalisation and longer  
procedural time. Arterial perfo-
ration was notably much more 
associated with symptomatic 
intracranial haemorrhage than 

arterial dissection. Iatrogenic ves-
sel injury was associated with poor  
early response, low functional 
independence and high mortality 
at three months.

We concluded that intra-pro-
cedural vessel damage was rare, 
but when it occurred, it was asso-
ciated with highly unfavourably 
outcomes. However, 18.4% of pati-
ents had functional independence,  

suggesting that in some compli-
cated patients good neurological 
recovery is achievable.

Dr. Carmen Parra-Fariñas is a 
radiology resident at the radiology 
department of the Hospital  
Universitari Vall d’Hebron in  
Barcelona, Spain.

BY PETER HOGG, RAED ALI, CLAIRE MERCER, ANDREW ENGLAND, ANDREW TOOTELL

A new way to estimate radiation risk 
in screening mammography?

When screening mammogra-
phy is justified in term of risks 
and benefits, the radiation risk is 

quantified by mean glandular dose 
(MGD). MGD is the radiation dose 
received by the most radiosensitive 
part of the breast tissue – glandular 
tissue. However, the radiation dose 
to other body tissues is not conside-
red by MGD. Breast tissue radiosen-
sitivity changes with age and this is 
also not included in the MGD cal-
culation. Moreover, MGD (mGy) is 
likely not to be easily understanda-
ble by screening clients and, given 
the forthcoming move to provide 
clients/patients with radiation risk 
information, MGD is likely to prove 
unhelpful. These factors motiva-
ted us to investigate a new method 
to estimate the risk of radiati-
on-induced cancer, using effective 
lifetime risk.

Our method is characterised by 
its ability to include the risk of radi-
ation-induced cancer in all body 
tissues in addition to breast tissue. 
The female body’s tissue radiosen-
sitivity changes with age, and this 

is also considered in our method. 
We also believe that the data from 
our method (the number of radiati-
on-induced cancer cases per million 
screened women) is more likely to 
be understandable to clients/pati-
ents than MGD in mGy.

In order to make our method more 
accurate and suitable for daily work 
in screening clinics, we developed a 
mathematical model to estimate the 
total risk of radiation-induced can-
cer from screening mammography 
during a female patient’s lifetime; 
our model is based on average breast 
thickness and average glandularity. 
Our model is also based on the fact 
that the most important factors 
affecting the total effective radiation 
risk are the screening commence-
ment age and screening frequency. 
Screening cessation age is the least 
important factor, as the majority of 
screening programmes end at around 
70–75 years of age, and at these ages 
the tissues are more radio-resistant.

Data from our mathematical 
model will be presented in our 
paper as regression equations, as 
well as relationship graphs between 
screening commencement age (year) 
versus total effective risk during 
female lifetime (case/1,000,000) for 
each screening frequency (annual, 
biennial, triennial). Using these 
graphs, it is easy to obtain the risk 
of radiation-induced cancer from 
any screening programme, using 
screening commencement age and 
frequency by interpolation method.

Professor Peter Hogg is Director  
of the Health Sciences Research  
Centre at the University of  
Salford, UK. 
Raed Ali is a PhD student at the 
Health Sciences Research Centre, 
University of Salford, UK.  
Dr. Claire Mercer, Dr. Andrew 
England and Andrew Tootell are 
all part of the team at the Health 
Sciences Research Centre at the 
University of Salford, UK.

Scientific Session

Thursday, March 2, 10:30-12:00, Room E2
SS 611 Stroke: endovascular treatment
Moderators:  S. Rohde; Dortmund/DE 

M.A. van Buchem; Leiden/NL

 » Iatrogenic complications during mechanical thrombectomy for 
acute ischaemic stroke: potential mechanisms, rescue strate-
gies, and clinical outcomes in a multicentre study
C. Parra-Fariñas, A. Tomasello Weitz, P. Cardona Portela, M. de 
Miquel, M. Gomis Cortina, C. Castaño Duque, J. Blasco, X. Urra, 
M. Ribó Jacobí; Barcelona/ES

Human body and breast  
phantoms positioned on a full 
field digital mammography 
(FFDM) machine in cranio- 
caudal position.

Scientific Session

Thursday, March 2, 14:00-15:30, Room K
SS 714 Breast imaging
Moderators:  C. Falzon; Sta. Lucija/MT 

S. Zackrisson; Malmo/SE

 » Mathematical modelling of radiation-induced cancer from 
screening mammography
R.M.K.M. Ali, A. England, A.K. Tootell, C.E. Mercer,  
P. Hogg; Manchester/UK
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BY KATHARINA MIEDZINSKA

ESR and RSNA combine to  
show power of hybrid imaging
Hybrid imaging systems such as PET/MRI are gaining more and more ground in different 
medical areas. Although some modalities and tracers are still recent developments, they 
hold considerable promise in the management of different diseases and in future, they 
may play a central role in diagnosing and treating cancer, neurological and other patients. 
In this day-long joint session of the ESR and the Radiological Society of North America 
(RSNA), international experts will provide an insight into how much hybrid imaging  
systems have to offer.

In the first session of today’s joint 
ESR/RSNA course on hybrid ima-
ging, ECR delegates will learn, among 
other things, about the basics of phy-
sics in PET imaging.

“Different processes involved in 
PET, starting with properties of posi-
tron-emitting isotopes to the way in 
which such isotopes are being crea-
ted and used to signal the position 
of the biologically active molecule 
which shall be investigated, will be 
described,” said PET-physicist Dr. Jan 
Axelsson, from the Center for Functi-
onal Brain Imaging at Umeå Univer-
sity, Sweden, ahead of the congress.

“Noticing that positrons are 
anti-matter, it will be shown how the 
radioactive decay spits out a positron, 
which in turn goes through an anni-
hilation where the positron together 
with an electron is converted from 
mass to pure energy, carried away 
by two gamma photons in opposite 
directions. Furthermore, an over-
view of the historical development 
from the first two-detector positron 
scanner to today’s PET detector rings 
and hybrid PET/CT and PET/MRI 
scanners will be provided,” he added.

In this session, Axelsson will be 
joined by Dr. Ciprian Catana, from 
the Department of Radiology, Mas-
sachusetts General Hospital, and 
Harvard Medical School, Boston, 
who will address the influence of 
MRI physics on image quality in 
hybrid imaging.

“MRI physics influence PET in 
several ways, potentially leading to 
artefacts and bias that can affect 
qualitative and quantitative PET 
studies. The purpose of this presen-
tation is to present such MRI-re-
lated artefacts, to describe their 
origin and their impact on PET atte-
nuation correction and to discuss 
strategies to overcome them in inte-
grated PET/MRI scanners,” Catana 

stated. “Artefacts related to bone 
and lung tissue misclassification 
and B0 field inhomogeneity will be 
discussed, as well as positron-range 
effects, metallic implants, MRI 
hardware and contrast agents and 
image quality phantoms.”

In the second session, Prof. Far-
rokh Dehdashti, from the Division 
of Nuclear Medicine at the Mal-
linckrodt Institute of Radiology, 
Washington School of Medicine, 
St. Louis, USA, will summarise the 
literature on PET/MRI in compari-
son to PET/CT in the evaluation of 
cervical, endometrial, and ovarian 
cancers, and emphasise the inter-
pretation of hybrid imaging exami-
nations of the pelvis as well as the 
advantages and disadvantages of 
PET/CT and PET/MRI.

“Both modalities have their justi-
fications. PET/CT provides precise 
whole-body assessment, including 
the primary tumour site, lymph 
node spread and distant metasta-
ses. Limitations of PET/CT are pri-
marily related to the evaluation of 
T-stage and to the differentiation 
between benign findings and malig-
nant lesions,” Dehdashti explained.

“With regard to the latter, PET/
MRI is more advantageous; howe-
ver, not every patient tolerates or 
can undergo MRI. More well-con-
trolled research studies will be 
necessary in the future to fully 
evaluate the real advantages of this 
imaging modality,” she said.

In addition, she will also briefly dis-
cuss novel radiotracers in the evalua-
tion of gynaecological malignancies.

Today, it is a known fact that 
18F-fluorodeoxyglucose (FDG)-PET 
can contribute to more accurate sta-
ging and thus influence therapeutic 
decisions. Also, it is a valuable tool 
for the assessment of the extent of 
recurrent disease and for treatment 

response after completion of therapy 
in patients with metastatic gynaeco-
logical malignancies. In addition to 
the discussion on different aspects 
of FDG, in her talk, Dehdashti will 
present novel tracers such as 18F-flu-
oroestradiol (FES), 3’-Deoxy-3’-[18F]
fluorothymidine (FLT), and 18F-flu-
oroazomycinarabinoside (FAZA), 
which are currently being used for 
research purposes in cervical, endo-
metrial, and ovarian cancers.

Beyond pelvic tumours, PET/
CT, PET/MRI and novel PET tra-
cers hold considerable promise in 
the management of breast cancer, 
as Prof. Osman Ratib, from the 
Department of Medical Imaging 
and Information Sciences at the 
University Hospital of Geneva, 
Switzerland, will illustrate.

“Hybrid PET/CT and PET/MRI are 
more sensitive and specific than 
either of their constituent imaging 
modalities. They enable us to dis-
tinguish normal physiologic uptake 
from pathologic FDG uptake, allow 
more accurate localisation of fun-
ctional abnormalities and reduce 
the incidence of false-positive and 
false-negative results of imaging 
studies,” he noted.

While FDG-PET has only a limited 
value in screening and early diagno-
sis, novel PET tracers may provide 
valuable new tools for better strati-
fication of different cancer types.

“New targeted breast cancer drugs 
make it increasingly important to 
identify patients who might benefit 
from these therapies. This could be 
feasible with a number of new PET 
imaging probes, which target spe-
cific features of the malignant phe-
notype. Tracers such as FES can be 
used to determine oestrogen recep-
tor expression in primary breast 
cancer and metastatic disease. Other 
tracers may help to identify breast 
cancer patients who overexpress 
HER2 and therefore are more likely 
to respond to Herceptin treatment,” 
Ratib said.

But, there are still some challenges 
to overcome, one of which is getting 
the nuclear medicine physicians and 
radiologists involved in it together.

“The greatest challenge resides in 
the need for experts who are certi-
fied in radiology and nuclear medi-
cine in order to fully analyse data 
obtained by combined modalities. 
At the current stage, there is no clear 
path for a dual certification except 
by pursuing full training in each 
discipline separately. Most centres 
will rely on a joint interpretation by 
two physicians, a radiologist and a 
nuclear median physician, who will 
combine their expertise to provide 
a consensus global interpretation 
of data obtained by a hybrid study,” 
Ratib pointed out.

For patients with brain tumours, 
the use of hybrid PET/MRI allows 
molecular and anatomic imaging in 
a single session, which reduces the 
burden of diagnostic imaging, espe-
cially for debilitated patients. Also, 
it facilitates multimodality image 
interpretation. MRI is the primary 
modality for brain tumour imaging, 
and the CT component of PET/CT 
examinations typically does not 
contribute much to the evaluation 
of brain tumours.

“Molecular imaging can com-
plement MRI for the diagnostic 
evaluation of neuro-oncology pati-
ents. In particular, PET is valuable 
for the early evaluation of response 
to therapy and for distinguishing 
recurrent tumours from treatment 
effects,” explained Dr. Jonathan 
McConathy, from the Department 
of Radiology at UAB Hospital, Bir-
mingham, Alabama.

McConathy plans to discuss dif-
ferent brain tumours, including 
glioma and brain metastases from 
systemic malignancies, focusing on 
radio-labelled amino acids for brain 
tumour imaging such as O-(2-[18F]
fluoroethyl)-L-tyrosine (FET) and 
3,4-dihydroxy-6-[18F]fluoro-Lphe-
nylalanine (FDOPA), which are both 
used to detect primary and recur-
rent tumours with a high accuracy.

In the third session of the course, 
Prof. Henryk Barthel, from the 
Department of Nuclear Medicine 
at the University Hospital Leipzig, 
Germany, will address the use of 
hybrid imaging in neurodegenera-
tive disorders, showing that it might 
be valuable across a broad span  
of diseases.

“Hybrid brain PET/MRI is a new 
exciting approach, which has a great 
potential to improve clinical and 

research imaging in neurodegenera-
tive disorders. In clinical routine, it 
will improve early and differential 
diagnosis of dementias and Parkin-
sonian syndromes. By employing 
hybrid PET/MRI we will potentially 
also increase our diagnostic capabi-
lities in amyotrophic lateral sclero-
sis and Creutzfeldt-Jakob Disease,” 
he said, adding that in clinical tri-
als, patient stratification and drug 
effect estimation will likely also be 
improved, especially with regard to 
therapeutic approaches targeting 
neuropathological proteins and 
affected neurotransmitter systems.

“Compared to separate PET and 
MRI sessions, this will be possible 
with improved patient and caregi-
ver comfort and with high image 
data quality, at the price of acquiring 
the technology and running costs. 
As such, it is the task of the next few 
years to establish a reasonable ima-
ging routine and indications for the 
use of hybrid PET/MRI in neurode-
generative disorders,” said Barthel.

Finally, in the four o’clock session, 
Dr. Steven Patrick Rowe, from the 
Department of Nuclear Medicine at 
John Hopkins School of Medicine, 
Baltimore, Maryland, and Dr. Math-
ias Eiber, from the Department of 
Molecular and Medical Pharma-
cology at David Geffen School of 
Medicine at UCLA, Los Angeles, 
California, will discuss ‘Hybrid 
imaging in the male’, specifically 
addressing the role of hybrid ima-
ging in staging, treatment evalua-
tion and follow-up and the differen-
ces in information given by the use 
of different tracers.

Joint Course of the ESR and RSNA (Radiological Society
of North America): Hybrid Imaging

Thursday, March 2, 08:30–10:00, Room M 5

 » MC 528 The ABCs of hybrid imaging
Moderators:  A. Drzezga; Cologne/DE 

K. Riklund; Umeå/SE

Thursday, March 2, 10:30–12:00, Room M 5

 » MC 628 Hybrid imaging in the female
Moderators:   A. Drzezga; Cologne/DE 

K. Riklund; Umeå/SE

Thursday, March 2, 14:00–15:30, Room M 5

 » MC 728 Hybrid imaging of the brain
Moderators:  A. Drzezga; Cologne/DE 

K. Riklund; Umea/SE

Thursday, March 2, 16:00–17:30, Room M 5

 » MC 828 Hybrid imaging in the male
Moderators:  A. Drzezga; Cologne/DE 

K. Riklund; Umea/SE

Hybrid amyloid PET/MRI for early Alzheimer’s disease diagnosis: 
Image overlay of a 77-year-old female subject with mild cognitive 
impairment, showing pathologic amyloid load (colour scale) and 
hippocampal atrophy (grey scale), rendering this subject as double 
Alzheimer’s disease biomarker-positive. The subject converted to 
Alzheimer’s dementia within one year of the PET/MRI. (Provided by 
Prof. Henryk Barthel)
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BY KATHARINA MIEDZINSKA

Success in diagnosing 
complications following 
abdominal surgery relies  
on exact knowledge of 
previous surgical procedures
The term ‘abdominal surgery’ broadly covers surgical procedures  
that involve opening the abdomen, including such procedures as  
appendectomy, bowel and inguinal hernia surgery, exploratory  
laparotomy, cholecystectomy and other laparoscopies.

Any patient who undergoes a sur-
gical procedure is at risk of develo-
ping complications afterwards, and 
it is these complications that will 
be discussed by Prof. Zsolt Tarján, 
from the Department of Diagno-
stic Radiology and Oncotherapy 
at the Semmelweis University in 
Budapest, in today’s Special Focus 
session titled ‘The postoperative 
abdomen: lost in translation?’ The 
likelihood of developing postope-
rative complications is multifac-
torial; besides the age and general 
health of the patient, the type of 
anaesthesia, surgical urgency, sur-
gical site and many other factors 
play an important role. In regard 
to abdominal imaging, previous 
surgery always constitutes a major 
difficulty. While some surgical pro-
cedures are quite obvious, others, 
such as complex bowel surgery or 
bypass, are considerably less appa-
rent, and may represent significant 
challenges for treating physicians.

For radiologists, knowledge about 
the exact surgical procedure is cri-
tical, according to Dr. Richard Nolz, 
from the Department of Biome-
dical Imaging and Image-guided 
Therapy at the Medical University 
Vienna, who will make vascular 
complications such as bleeding, 
thrombosis and ischaemia the sub-
ject of his talk.

“The accurate interpretation of 
vascular complications after abdo-
minal surgery requires radiologists 
to have a sound knowledge and a 
great understanding of surgical 
procedures and the related surgical 

anatomy. Radiologists need to enti-
rely understand the specific situ-
ation, also in regard to an efficient 
communication with the surgeon,” 
Nolz said.

He especially plans to address the 
incidence of immediate postope-
rative vascular complications and 
their outcomes, the management of 
different diagnostic strategies inclu-
ding appropriate imaging modali-
ties and, last but not least, surgical 
procedures most commonly expo-
sed to vascular complications like 
transplantations, which, according 
to Nolz, are the surgical procedure 
most frequently affected by vascu-
lar complications with an incidence 
of approximately 20%.

Also, defining criteria for bowel 
obstruction can be especially chal-
lenging, as Prof. András Palkó, from 
the Department of Radiology at 
the University of Szeged, Hungary, 
will demonstrate.

“Postoperative obstructions wit-
hin the gastrointestinal tract are 
frequent immediate and late com-
plications of abdominal surgery. 
In both cases they need to be con-
sidered as severe and potentially 
life-threatening events requiring 
immediate detection and treatment 
in order to be able to reduce morbi-
dity and mortality,” he said.

Speaking to ECR Today ahead of 
the congress, he underlined that 
imaging is the most powerful tool 
for an early and accurate diagnosis, 
as it allows not only the condition 
itself to be identified, but also its 
cause and severity; in other words 

information, which is indispensable 
for treatment planning.

“Our main task is to find the 
optimal imaging algorithm and 
technique to provide that infor-
mation,” he noted, adding that the 
proper imaging algorithm greatly 
depends on the clinical situation.

“Complete obstructions causing 
acute abdominal symptoms require 
a fast and comprehensive overview 
of the abdominal cavity, which can 
be done best using CT, followed by 
immediate surgery. Incomplete or 
temporary obstructions may be 
responsible for chronic, non-speci-
fic symptoms, which may present 
a major differential diagnostic 
challenge. In these cases, a wider 
spectrum of imaging examinations, 
including ultrasound, selective 
enteroclysis, CT-enterography and 

MR-enterography may be conside-
red as the proper diagnostic ima-
ging approach. Not infrequently, 
a series of these examinations is 
required to establish the final dia-
gnosis, based on which a decision 
about conservative treatment, or 
elective or reconstructive surgery, 
can be made.”

Also in this session, Dr. Marco 
Rengo, from the Department of 
Radiological Sciences, Oncology 
and Pathology at the University  
of Rome, will discuss the main  
surgical techniques of bariatric 
surgery and the mechanisms of 
the most common immediate and 
delayed complications.

The session will close with a 
panel discussion, raising the cent-
ral question: “Where might we go 
wrong and how can we avoid it?”
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Special Focus Session

Thursday, March 2, 16:00–17:30, Room B
SF 8 The postoperative abdomen: lost in translation?

 » Chairman’s introduction: Presentation of a challenging case
Y. Menu; Paris/FR

 » Inflammatory complications (peritonitis, abscess)
Z. Tarjan; Budapest/HU

 » Vascular complications (bleeding, thrombosis, ischaemia)
R. Nolz; Vienna/AT

 » Postoperative obstruction
A. Palkó; Szeged/HU

 » Complications of weight-loss surgery
M. Rengo; Latina/IT

 » Panel discussion: Where might we go wrong and how can  
we avoid it?
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BY KATRINA MEGGET

Cost-effectiveness and 
implementation issues continue to 
hinder lung cancer screening
The public desire for lung cancer screening and the ability of the medical profession to  
implement it are currently at odds, despite recent findings that suggest screening via 
low-dose CT can reduce mortality.

The problem is lung cancer 
screening remains controversial 
and is not as straightforward as 
most people think, according to 
Prof. Stefan Diederich, head of diag-
nostic and interventional radiology 
at Marien Hospital, Dusseldorf, Ger-
many, and president of the Interna-
tional Cancer Imaging Society.

Advances have been made, but 
until recently, trials that looked at 
the effectiveness of detecting lung 
cancer via screening and the ability 
to save lives have returned disap-
pointing results and no recommen-
dations for use. The sea-change in 
attitude, however, first began with 
studies using a low dose CT scan 
for the identification of malignant 
nodules. This led to an unexpec-
tedly high number of cases of lung 
cancer discovered at early stages, 
Diederich said.

The randomised National Lung 
Screening Trial (NLST) was conduc-
ted to see if CT could save lives, and 
the study reported a high number 
of lung cancer cases discovered at 
early stages, associated with a 20% 
reduction in mortality from lung 
cancer via screening. This was the 
first time such evidence had been 
found, and it highlights the signifi-
cance of early detection, he added.

As a result, several recommen-
dations were made to implement 
CT screening programmes, as long 
as the criteria met those used in 
the NLST, but only a handful of 
countries, including the U.S., have 
actually implemented any form of 
screening programme, and there 
is no movement to introduce an 
EU-wide scheme.

While the public’s wish for a 
screening programme might be there, 

Diederich said a number of issues 
were hindering any widespread 
implementation. For instance, the 
NLST generated almost more ques-
tions than it answered – for instance, 
will risk profiles different to those 
in the NLST benefit from screening, 
and how long and frequent should 
the screening regime be?

In addition, there were concerns 
that screening was still not effec-
tive enough. Lung cancer is the lead 
cancer killer worldwide because 
symptoms don’t present until the 
cancer is at an advanced stage, by 
which time the survival rate is low; 
just 15% of people diagnosed with 
lung cancer will live for five years.

“So, 85 out of 100 people with lung 
cancer will die in the next five years. 
But even with this new screening, 
68 individuals out of 100 will still 
die. That’s two in three people dying 
even with screening,” he explained. 
“It is a step in the right direction 
and why most medical societies 
recommend screening with CT. But 
mortality is only reduced, screening 
doesn’t eliminate it.”

There are two other issues. Firstly, 
the exposure to radiation from the 
CT scans, which, in itself, can lead 
to cancer, and secondly, the anxiety 
that patients may feel while wai-
ting for confirmation on whether 
identified nodules are benign or 
malignant. The bigger problem, 
however, is cost and who pays, 
according to Diederich. Screening 
means follow-up scans and the like-
lihood of regular annual screening, 
all at a cost to already struggling 
healthcare systems. Meanwhile, the 
modern drugs to treat lung cancer 
are increasingly expensive compa-
red with treatments in the 1990s 

– so “now people die with a higher 
cost,” he commented.

Furthermore, the smokers who 
fall into the high-risk group for lung 
cancer are also at risk of numerous 
other diseases, such as other can-
cers and cardiovascular disease.

“As a result, if you cure a patient 
through screening, the problem 
is there might be additional costs 
to the healthcare system in the 
future,” he continued. “Screening 
might be beneficial to the indivi-
dual but for society it might cost 
more if screening is implemented. 
The cost effectiveness of screening 
is a complicated issue.”

As such, predicting what the 
future might hold for lung cancer 
screening is difficult. In today’s ses-
sion, Dr. Anand Devaraj, consultant 
thoracic radiologist at the Royal 
Brompton and Harefield NHS 
Foundation Trust, U.K., and hono-
rary senior lecturer at the Imperial 
College London National Heart 

and Lung Institute, intends to talk 
about the opportunities for further 
research in lung cancer screening 
and discuss these unanswered 
questions around cost effectiveness 
and implementation.

He told ECR Today that there 
were opportunities to focus efforts 
on understanding how screening 
programmes can be optimised in 
the future and that focus needed 
to concentrate on some key areas. 
These included: selecting the most 
appropriate people for screening, 
and sufficiently engaging with 
them to ensure they turn up for 
their screen; identifying work-
force requirements to implement 
screening; understanding the opti-
mal frequency of screening; and 
how to best manage findings from 
scans, both lung nodules and other 
incidental findings as well.

“Some of the answers to the ques-
tions will be provided from analyses 
of data from existing screening tri-
als,” Devaraj said. “For other aspects, 

new research studies will be nee-
ded, either randomising screening 
patients to different interventions 
or by modelling and simply compa-
ring outcomes with historical data.”

One trial in progress at the 
moment is the Dutch-Belgium 
NELSON trial, which many health 
authorities in Europe are waiting 
on, he said. “A second positive trial 
would be immensely supportive 
of lung cancer screening, and its 
results will also go some way to 
answering questions related to cost 
effectiveness and applicability in 
different populations.”

There is certainly a growing appe-
tite among the medical commu-
nity and patients for lung cancer 
screening, especially as early diagno-
sis is key to preventing lung cancer 
deaths. But while there are no gui-
delines currently, any future imple-
mentation will be a challenge and is 
likely to have a significant impact on 
many aspects of radiology, he added.

Solid lobulated nodule in 
the right upper lobe represents 
non-small cell lung cancer in a 
73-year-old female smoker. (Pro-
vided by Prof. Stefan Diederich)

State of the Art Symposium

Thursday, March 2, 08:30–10:00, Room C
SA 5 Lung cancer screening: past, present, future

 » Chairman’s introduction
L. Bonomo; Rome/IT

 » What did we know: NLST and previous trials
S. Diederich; Düsseldorf/DE

 » What do we know: latest insights from European trials, model-
ling studies and current screening programmes
M. Prokop; Nijmegen/NL

 » What don’t we know: opportunities for future research
A. Devaraj; London/UK

 » Panel discussion: How to implement lung cancer screening in 
Europe
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BY ZEHRA HILAL ADIBELLI, LEYLA ISAYEVA, ALI MURAT KOC, TOLGAHAN CATLI, HAMIT ADIBELLI, LEVENT OLGUN

The new classification system  
for inner ear malformations:  
the INCAV system
Our study was conducted to explore a more specific, definitive classification system  
that is based on radiological criteria for inner ear malformations1.

We found 43 patients who had 
inner ears malformations demons-
trated by both magnetic resonance 
(MR) and computed tomography 
(CT) images with retrospective 
evaluation of the medical records 

between August 2010 and February 
2015 by using Sennaroglu et al.’s 
classification system². 

One month after evaluation of 
43 patients with Sennaroglu et al.’s 
classification system, we re-inter-

preted MR images blinded to the 
previous results. Abnormalities of 
the inner ear structures on MRI 
were noted according to our new 
classification. We analysed inner 
ear structures by dividing them into 
five subgroups, and each subgroup 
was given a letter: internal acoustic 
canal (I), cochlear nerve (N), coch-
lea (C), vestibular aqueduct (A) and 
vestibule (V), which taken together 
form INCAV. 

Based on their malformations, 
these anatomical structures were 
assigned grades and classified by 
using increasing numbers based on 
the malformations’ order of severity. 

One month after interpreting 
the MR images, we evaluated the 
CT images blinded to the results 
of MRI, and the abnormalities of 
the inner ear structures visible on 
the CT images were independently 
noted according to our new classifi-
cation. We also separated the inner 
ear structures into five anatomical 
subgroups, the same way as in the 
evaluation of MR images, except for 
the cochlear nerve. In CT, we used 
the cochlear nerve canal instead of 
the cochlear nerve. For the cochlear 
nerve canal (N): N₀: cochlear nerve 
canal was normal; Nx: cochlear 
nerve canal was abnormal.

Among these 43 patients, there 
were 80 inner ear malforma-
tions and six normal inner ears: 
I₀N₀C₀A₀V₀. There were 28 ears with 
isolated vestibular aqueduct syn-
drome, seven ears with IP-I, 16 ears 
with IP-II, six ears with IP-III, two 
ears with Michel aplasia, two ears 
with common cavity, seven ears 
with cochlear hypoplasia, three ears 
with internal aquatic canal steno-
sis, two ears with cochlear aplasia 
and seven ears with miscellaneous 
malformations. We defined typical 
IP-II by using INCAV system as 

I₀N₀C₁A₀V₀; Mondini as I₀N₀C₁A₁V₀; 
IP-I as I₀N₀C₄A₀V₄; isolated ves-
tibular aqueduct syndrome as 
I₀N₀C₀A₁V₀; IP-III as I₁N₀C₂A₀V₀; 
Michel aplasia as I₃N₃C₆A₀V₆. 
Furthermore, 26.25% of the patients, 
who could not be categorised with 
existing classification schemes, 
were successfully defined by the 
INCAV system.

All of the ears were defined suc-
cessfully by the INCAV system. This 
system is a schema for putting the 
findings from MR, in particular, and 
CT imaging. It contains a lexicon of 
standardised terminology for inner 
ear malformations. 

The INCAV system is easy to 
use for radiologists and is useful 
to referring otolaryngologists. The 
benefit of using the INCAV system 
for radiologists is that it forces them 
to think about the malformations of 
inner ear structures one by one, to 
assign each ear structure a category 
and to give a number to categorise 
their findings. 

Additionally, the benefit for 
otolaryngologists is that it allows 
them to evaluate cochlear implant 
candidates preoperatively and to 
understand all malformations and 
the grades of the malformation for 
each ear separately. It also allows 
them to make an exact cochlear 

implant indication and makes it 
easy to select the most suitable ear 
for implantation.

Zehra Hilal Adıbelli, MD is associ-
ate professor at the department of 
radiology at Bozyaka Training and 
Research Hospital in Izmir, Turkey.  
Leyla Isayeva, MD and Ali Murat 
Koc, MD are radiologists at the 
department of radiology at  
Bozyaka Training and Research 
Hospital in Izmir, Turkey.  
Tolgahan Catlı, MD is associate 
professor at the department of 
otolaryngology at Bozyaka  
Training and Research Hospital  
in Izmir, Turkey.  
Levent Olgun, MD works at the 
department of otolaryngology at 
Bozyaka Training and Research 
Hospital in Izmir, Turkey.  
Hamit Adıbelli, MD works at the 
Department of Otolaryngology at 
Dr. Behçet Uz Children’s Hospital  
in Izmir, Turkey.

1 This study was published online 
at Acta Oto-Laryngologica DOI: 
10.1080/00016489.2916.1247498

2 Sennaroglu L. Cochlear implanta-
tion in inner ear malformations – a 
review article. Cochlear Implants 
International, 2010;11: 4–41.

Visit the 
Arts & Culture booth 
in the entrance hall

Svenja Deininger, Echo of a Mirror Fragment, exhibition view, Secession 2017, Photo: Markus Wörgötter

Scientific Session

Thursday, March 2, 14:00-15:30, Room L 8
SS 708 Temporal bone imaging: hearing loss and  
vestibular symptoms
Moderators:  P. Gołofit; Koszalin/PL 

B. Verbist; Leiden/NL

 » The new classification system for inner ear malformations:  
the INCAV system
Z.H. Adıbelli, L. Isayeva, A.M. Koc, T. Catlı, H. Adıbelli,  
L. Olgun; Izmir/TR

Figure 2: Axial consecutive MR images of a 16-year-old girl who had 
Michel aplasia -I₃N₃C₆A₀V6 on the right ear and cochlear hypoplasia 
type 3- I₂N₀C₃cA₀V₀ on the left ear.

Figure 1: Axial and coronal consecutive MR images of a two-year-old 
girl with bilateral IP-II-I₀N₀C₁A₀V₂.
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BY INGA STEVENS

Software applications and 
acceleration technology dominate 
MRI offerings in technical exhibition
MRI has undergone over 40 years of continuous development and evolution, and the 
emphasis this year among manufacturers is on advances on software innovations and  
acceleration technology. Judged on the companies’ booths in the ECR 2017 exhibition halls, 
speeding up the workflow and improving image quality remain top priorities.

Philips is showcasing a suite of 
MR-based software applications 
dedicated to neurology. The suite 
of neuro-diagnostic applications is 
available on the vendor’s Ingenia 
family of MRI systems, utilising its 
dStream digital broadband archi-
tecture technology. Important fea-
tures include a high-resolution 3D 
brain image with reduction of the 
blood signal, contrast-free dynamic 
(4D) imaging of the brain vascular 
anatomy, and simultaneous acqui-
sition of multiple slices in the brain 
for functional MRI examinations.

Imaging professionals often 
face challenges with their existing 
neuro-diagnostic tools, which lack 
effective imaging and visualisation 
techniques, explained Eric Jean, 
general manager of MRI at Philips.

“Our new applications provide 
physicians with a comprehensive 
portfolio of tools designed with the 
patient in mind, delivering visibility 
into neurological anatomies and 
multi-dimensional data to enable 
diagnostic decision support,” he said.

From the brain to the prostate, 
and everywhere in between, exhi-
bitors at ECR 2017 are highlighting 
the benefits of their latest MRI 
applications. For example, Sectra’s 
Advanced Visualisation portfolio, 
fully integrated in its PACS, sup-
ports complex multiparametric 

MRI studies, such as breast, female 
pelvis, and prostate MRI.

Sectra’s advanced application for 
visualisation and analysis of MRI 
prostate examinations features 
automatic identification of relevant 
sequences, which are displayed in a 
structured manner to improve rea-
ding efficiency. The sequences are 
quickly retrieved, and subtraction 
and vendor-neutral apparent diffu-
sion coefficient (ADC) calculations, 
as well as uptake and wash-out 
maps, are automatically proces-
sed and displayed. The application 
includes all of the necessary mea-
surement tools, including anato-
mical centre synchronisation and 
time-intensity curves for localising 
and characterising lesions, accor-
ding to the company.

Meanwhile, GE Healthcare is 
showcasing an expanded Signa 
MR portfolio that is designed to 
improve cost, quality, and access 
to bring the diagnostic benefits to 
more patients.

New to the portfolio is the Signa 
Voyager, a 1.5-Tesla (T) MRI scanner 
that seeks to maximise workflow 
while delivering on patient com-
fort. It has one of the lowest power 
consumptions in the industry for a 
1.5T wide bore unit, claims GE. Ano-
ther addition is the Signa Architect, 
a 3T machine that is supported by 

both an advanced 96 channel and 
128 channel radiofrequency systems.

“All of these products are powe-
red by SIGNAWorks, a new platform 
intended to deliver enhanced pro-
ductivity,” said Stéphane Maquaire, 
the MR product marketing director 
for Europe at GE Healthcare. “The 
portfolio contains NeuroWorks, 
BodyWorks, CVWorks, OrthoWorks, 
OncoWorks and PaedWorks, cover-
ing a wide variety of contrasts, 2D 
and 3D volumetric data, including 
motion correction capabilities.”

Visitors to the Siemens 
Healthineers stand are being intro-
duced to a number of products and 
services that aim to increase effi-
ciency and reduce costs. The 1.5T 
Magnetom Sempra MRI unit has 
the DotGO software so that users 
can react flexibly to each case and 
to the condition of the individual 
patient, while at the same time 
standardising the examination, 
Maquaire said. The device is also 
equipped with Eco-Power techno-
logy that monitors and controls 
the state of the helium used to 
cool the magnet, reportedly cutting 
energy consumption by up to 30% 
in stand-by mode.

The vendor also pledges to speed 
up MRI scans with new accelera-
tion technology, Compressed Sen-
sing, which it says facilitates MRI 

up to 10 times faster without com-
promising image quality. The first 
application, Compressed Sensing 
Cardiac Cine, enables imaging of 
patients with arrhythmias and of 
those with respiratory problems, 
and the company is already wor-
king with its partners to expand 

this tool and bring further applica-
tions to the market.

Toshiba Medical is displaying 
the 3T Vantage Galan scanner at 

Philips’ range of neuro-diagnostic applications includes black blood imaging, 4D-Trance and MultiBand 
Sense to support the diagnoses. (Provided by Philips)

Two-chamber view of a volunteer, both acquired during free- 
breathing. Single heart-beat real-time Cardiac Cine conventional 
(left) versus Compress Sensing Cardiac Cine1 (right). The lower  
spatial resolution of the conventional real-time sequence leads  
to very low spatial detail, while the image quality and spatial  
resolution of the scan on the right are substantially better.  
(Provided by Siemens Healthineers)

The Galan 3T device with PURERF and Saturn technologies is designed 
to increase signal-to-noise ratio by up to 20%, allowing for faster 
sampling and higher resolution images, combined with the ability 
to stack protocol sequence results in neurological exams. Research 
suggests these sequences can be performed in under five minutes: 
SAG T1, AX T2, AX T2 FLAIR, AX T2*, and AX DWI/ADC.  
(Provided by Toshiba)

continued on page 18



ECR TODAY | THURSDAY, MARCH 2, 2017TECHNOLOGY & RESEARCH18

#ECR2017 myESR.org

ECR 2017. Increased signal-to-noise 
ratio on the unit helps shorten 
exams and improve image quality 
and this, combined with the abi-
lity to stack protocol sequences, 
enables neuro exams to be done in 
under five minutes, according to 
the manufacturer. Furthermore, 
the system boosts access to bari-
atric and claustrophobic patients 
with its 71cm patient aperture and 
in-bore MR Theatre option.

Also, the company has intro-
duced enhancements to its Vantage 

Titan 3T MR system to help with 
neurological and musculoskeletal 
imaging. It has upgraded the Saturn 
Gradient and Atlas Speeder coils to 
produce images of soft tissue and 
cartilage that can help make dia-
gnoses and aid decisions on rapid, 
effective treatment for patients 
with concussion, brain trauma, and 
other conditions.

For those familiar with  
Swissray’s history and techno-
logy, they may be surprised to hear 
that the developer and supplier of 
digital x-ray imaging systems is  
promoting its SR Pulse 710  
wide-bore 1.5T MR system to a 
European audience.

“Yes it’s big news,” said Anne Shee-
han, director of MRI at Swissray. 
“We did our research and found a 
need for a 1.5T wide-bore magnet 
for the segment of the market that 
is price-sensitive (< $1 million), yet 
needed a wide-bore MRI. Not only 
is the SR Pulse 710 1cm wider than 

most competitors but it also offers 
many state-of-the-art features that 
are found on pricier systems such 
as the ability to combine elements 
from physically separate coils to 
create dedicated arrays, parallel 
imaging, MR angiography, diffusi-
on-weighted imaging (DWI) and MR 
cholangiography, to name a few.”

Technical Exhibition 
Opening Hours

Thursday, March 2 to 
Saturday, March 4 
10:00–17:00

Sunday, March 5 
10:00–14:00

BY STEPHEN HOLLOWAY

Does breast MRI hold future  
for mammography market?

Breast imaging is a highly con-
tentious area and one of the 
most fiercely debated across 
all of radiology. Almost every 
month alternative guidance on 
comparative use of traditional  
digital mammography, digital 
breast tomosynthesis (DBT), tra-
ditional and automated breast 
ultrasound (ABUS) and breast MRI 
is offered, followed by a raft of 
rebuttals and consternation. Inte-
restingly from a commercial per-

spective, this has not stopped DBT  
or ABUS from making steady 
market penetration in Europe 
as alternative options to  
conventional mammography.

In stark contrast, breast MRI, has 
made little impact to the commer-
cial MRI market, despite potentially 
holding the greatest potential and 
clinical value. Recent surveys sug-
gest MRI mammography (MRM) 
accounts for as little as two percent 
of MRI scans performed in Europe.

Clinical evidence supporting the 
use of MRI for breast imaging is 
growing in volume and credibility, 
such as the recent findings1 that a 
follow-up MRM scan for patients 
with equivocal findings from con-
ventional mammography offered 
‘absolute certainty’ for tumour 
detection. While further evidence 
and larger trials are required, 
such evidence suggests MRI has a  
significant role to play in breast 
imaging in the future.

So why have we seen little or no 
commercial impact from breast MRI?

Regulation and reimbursement
The first and most complex 

barrier to adoption is the varying 
degree to which breast MRI is regu-
lated and reimbursed across Europe. 
Very few countries have breast 
MRI incorporated into common 
screening and diagnostic pathways, 
let alone reimbursed, especially in 
Northern Europe. Some Southern 
European countries have more fle-
xibility for breast MRI use, though 
only Austria in Western Europe has 
full reimbursement for breast MRI.

Increasing adoption of breast 
MRI is also no mean feat – rese-
arch on use of DBT and breast 
ultrasound has been ongoing for 
many years, yet large-scale uptake 
into screening programmes has 
remained contentious; even the 
effectiveness of conventional mam-
mography screening continues to 
be debated. More positively the 
emergence of DBT, ultrasound and 
MRM, especially in the context of 
breast density, has raised aware-
ness that the current ‘one size fits 
all’ approach may not well serve 
all patients. Instead, pre-screening 
of breast density measurement is 
gaining momentum, especially in 
the United States, allowing a more 
adaptive approach to screening.

Technology
From a technological view, MRI 

has improved vastly to cater for 
a huge array of applications and 
remains the ‘gold standard’ for  
imaging. The technological capa-
bility for repeatable, quality MRM 
already exists.

However, as in other more rou-
tine scans such as abdominal and 
cardiac MRI, greater optimisation 
and automation is required before 
large-scale breast MRM is viable. 
This includes design of shorter MRI 
protocols, reducing the current scan 
time of between 15–30 minutes, to 
under five minutes. In doing so, this 
will enable greater patient through-
put and lower costs per exam. Addi-
tionally, specific focus on developing 

technology to increase the speed 
of breast MRI reading is essential, 
especially with the growing crisis of 
radiologist shortages across Europe.

Cost
Above all the cost of MRI remains 

the biggest hurdle to market  
penetration. MRI is an expensive 
modality in comparison to con-
ventional mammography and 
ultrasound. Most of the current 
installed base of MR are over-sub-
scribed, making the case for wider 
use of MRM harder.

There are also other financial 
considerations to account to. Most 
arguments for use of new modali-
ties for established clinical practice 
focus on relatively simple cost 
analyses. However, in the case of 
screening, the issue is wider. Rarely 
has return on investment (ROI) 
analysis been conducted to include 
the impact MRM may have on 
reduction in false positives, radio-
logist time, fewer biopsies and of 
course, quality of patient care. Over 
time implementation of clinical 
analytics will help to identify this 
for providers, but today most pro-
viders and front-line screening ins-
titutions do not have the necessary 
IT infrastructure to easily provide 
such a complete picture.

So, while MRM has initi-
ally shown great potential for 
improvement in mammography 
screening and diagnosis, its wides-
pread adoption is far from a cer-
tainty. Only with a concerted effort 
both in terms of clinical research 
and a more complete analysis of 
the benefits to providers and pati-
ents will it become a central tool in 
European breast imaging.

1 http://journals.plos.org/plosone/ 
article?id=10.1371/journal.
pone.0160346

Stephen Holloway is principal  
analyst and company director  
at Signify Research (www.sig-
nifyresearch.net), a health tech, 
market-intelligence firm based in 
Cranfield, U.K.

  Incidence of breast cancer per 100,000 population (2012) –  

age standardised

 Density of MRI per million population (2015)

Source: European Cancer Observatory (ECO);  
COCIR ‘Imaging Equipment Age Profile & Density 2016’

Across Europe, variance in MRI density and incidence of breast cancer varies significantly between countries. 
Most consistent data available for per country breast incidence is for 2012 data (ECO).

*  denotes countries with reimbursement allowing or more open to MRM use

continued from page 17

A 32-channel head coil facilitates 
high-resolution imaging of the 
brain, with the 512 x 512 acquired 
resolution assisting in visualisa-
tion of cortical and hippocampal 
detail. (Provided by Toshiba)
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BY MICHAEL CREAN

VPH-DARE@IT project develops 
novel biomarkers and platforms  
for earlier and differential dementia 
diagnosis
Developing new platforms for researchers, clinicians and patients, as well as novel bio- 
markers, to enable earlier and differential diagnosis of dementia form the main objectives  
of a major EU-funded project, the subject of a dedicated session today at ECR 2017.

Diagnosing dementia earlier and 
gaining more knowledge of its effect 
on the body are vital to improving 
patient care and to supplying resear-
chers with the information they need 
to develop more effective treatments 
and new diagnostic techniques. 
Virtual Physiological Human: 
Dementia Research Enabled by IT 
(VPH-DARE@IT) is an EU-funded 
research project that brings together 
leading researchers, clinical specia-
lists, patients and citizens to tackle 
this problem by using integrated IT 
platforms that can shorten the trans-
lation path from clinical research to 
clinical application.

With more than 47 million people 
suffering from the disorder around 
the world and almost eight mil-
lion new cases each year, demen-
tia is without doubt one of the 

most pressing health issues in the 
developed world. And it is growing 
rapidly, especially in developed 
western countries due to their 
ageing populations. Furthermore, 
the heavy financial burden demen-
tia places on healthcare systems, 
which totalled approximately €604 
million in 2010 according to the 
WHO, creates further urgency as 
well as an opportunity to develop 
what is being called the ‘silver’ eco-
nomy, a potential market based on 
consumer and public expenditure 
related to ageing.

The technological aim of the 
VPH-DARE@IT project is to create 
a viable series of platforms that 
can be applied and used throug-
hout Europe. The clinical research 
platform (MULTIX) has been desi-
gned to allow researchers to access 
large amounts of information such 
as MRI scans and patient histories. 
This ’Big Data’ approach is a pow-
erful research tool that through 
interconnected IT technology can 
interact with the project’s patient 
care platform. This lets the clini-
cian input patient data and take 
advantage of the knowledge gene-
rated by the research platform and 
the clinician’s experience to provide 

better patient-specific care. This is 
based around an advanced inter-
active and user-friendly platform 
that provides all relevant data to 
clinicians, supporting them with 
diagnosis and communication. The 
patient care platform will help cli-
nicians to evaluate cognitive and 
motor skills, as well as lifestyle 
and environmental factors. This 
then feeds back into the integrated 
system, in turn helping to design 
further clinical studies.

In addition to the platforms, the 
project is also yielding a consider-
able number of results that are 
likely to be highly utilised beyond 
the project’s lifetime. These include 
a range of imaging biomarkers 
extracted from imaging data and 
identified by the project as suita-
ble inputs for the phenomenologi-
cal and biomechanical modelling 
required to develop the platform, 
which are expected to be widely 
used in the scientific and commer-
cial fields well after the project ends 
this year.

The VPH-DARE@IT consortium 
is made up of 20 partners from 
across Europe, which includes 
major universities, research institu-
tes, major industry and SMEs. The 

project is managed and coordinated 
by the Center for Computational 
Imaging & Simulation Technolo-
gies in Biomedicine (CISTIB) at the 
University of Sheffield, with sup-
port from the European Institute 
for Biomedical Imaging Research 
(EIBIR) in tasks relating to disse-
mination and the scientific and 
commercial exploitation of results. 
VPH-DARE@IT officially began in 
March 2013 for a four-year duration 
that ends in March 2017.

At ECR 2017, attendees have the 
opportunity of learning more about 
this major research project at a spe-
cial session today, ‘VPH-DARE@IT: 
Novel biomarkers and platforms 
for earlier dementia diagnosis’ and 
by visiting the project’s booth in the 
M building.

To learn more about the project, 
visit the website: www.vph-dare.eu

PLANNING A EUROPEAN 
RESEARCH PROJECT?
LET US HELPCourtesy of Zeiss Microscopy –  

Michael W. Davidson,  
Florida State University, US

EIBIR Session

Thursday, March 2, 08:30–10:00, Room X
EIBIR Session 1
VPH-DARE@IT: Novel biomarkers and platforms for earlier 
dementia diagnosis
Moderator: M. van Gils; Tampere/FI

 » Introduction
M. van Gils; Tampere/FI

 » Patient care platform
M. van Gils; Tampere/FI

 » Mechanistic model-based biomarkers
Y. Ventikos; London/UK

 » Phenomenological model-based biomarkers
S. Klein; Rotterdam/NL
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BY WOLFRAM STILLER

Appropriate image quality of 
diagnostic imaging procedures: 
Wishful thinking or concept for 
ensuring quality and safety?
Ensuring and improving the quality and safety of diagnostic imaging procedures for the 
benefit of the patients is one of the challenges faced by radiology departments in daily  
routine, especially in view of the ever-increasing complexity of examinations.

While this is true independent of 
imaging modality, computed tomo-
graphy (CT) deserves special atten-
tion inasmuch as its application 
is, on average, associated with the 
highest radiation exposure to the 
patients among imaging procedu-
res that require the use of ionising 
radiation. Currently, CT is one focus 
of the EuroSafe Imaging campaign, 
the flagship radiation protection 
initiative of the European Soci-
ety of Radiology launched in 2014, 
which has, among others, the objec-
tive of promoting appropriateness 
in radiological imaging.

With ‘appropriateness’ being 
defined as ‘the quality or state of 
being just right for the require-
ments’, achieving an image quality 
appropriate for a particular radio-
logical examination implies that 
the quality of the resulting image 
data has been set to a level just good 
enough for answering the specific 
clinical question with high diagno-
stic accuracy and confidence, but 
without being excessively ‘brilliant’. 
In view of ‘appropriate’ CT exami-

nations, in turn this means their 
acquisition has been performed at 
the lowest radiation exposure achie-
vable, i.e. resulting in the lowest 
potential harm to the patients.

Despite being subject to various 
limitations, several subjective and 
objective metrics for measuring 
image quality have been introduced 
and are currently in use, e.g. for 
comparing imaging hardware, for 
quality assurance (QA) and for the 
optimisation of imaging procedu-
res. However, even when related to 
the radiation exposure associated 
with a particular examination, phy-
sical image quality measurements 
are only meaningful in clinical rou-
tine if these can be directly related 
to diagnostic quality of the image 
data acquired in patients. Therefore, 
defining ‘appropriate image quality’ 
in diagnostic imaging (e.g. CT) is a 
very challenging task, as robust, cli-
nically meaningful and easy-to-use 
measurement methods for image 
quality are still missing to date.

Furthermore, the image quality 
of actual clinical examinations is 
influenced by several factors such 
as patient characteristics (e.g. size, 
weight, age, etc.) as well as the 
imaged body region. Consequently, 
image quality achieved in practice 
will vary even if examinations are 
acquired using the same set of para-
meters, i.e. using the same acquisi-
tion protocol resulting in equiva-
lent nominal radiation exposure.

In addition, image quality will 
also depend on the technical sta-

tus of the imaging hardware and 
software employed. For example, 
CT systems might feature iterative 
image reconstruction technology, 
the use of which can significantly 
alter image data appearance and 
can be exploited for reducing radia-
tion exposure by adjusting acquisi-
tion parameters.

The level of image quality that 
is deemed ‘appropriate’ for answe-
ring a particular clinical question 
with high diagnostic accuracy and 
confidence needs to be specific to 
each clinical indication. The ‘appro-
priateness’ of the image quality of 
a procedure should therefore only 
depend on the diagnostic task, 
while being independent of factors 
such as patient characteristics or 
the imaging hardware and software 
used for the examination.

Since the radiation exposure of 
imaging procedures employing ioni-
sing radiation, e.g. of CT, is required 
to stay within diagnostic reference 
levels (DRL), these need to be accoun-
ted for by any future concept or 
metrics with regard to the appropri-
ateness of image quality. This is espe-
cially true for clinical DRLs no longer 
defined by examined body region, 
but instead specific to particular cli-
nical indications. Work on the defini-
tion of clinical DRLs for CT examina-
tions is currently ongoing as part of 
the EuroSafe Imaging campaign.

While successfully defining cri-
teria for the ‘appropriateness’ of 
image quality for each clinical 
question would ideally result in a 

technology-independent ‘ground 
truth’ for confident and reliable 
diagnosis, quantitative metrics for 
easily measuring the ‘appropria-
teness’ of image quality based on 
patient image data are lacking to 
date. Their development should be 
part of future research in medical 
radiation protection, since reprodu-
cibly achieving appropriate image 
quality in clinical routine should be 
the ultimate goal of every optimisa-
tion of imaging procedures. In order 
to render these efforts for ensuring 
quality and safety of imaging proce-

dures sustainable, a review process 
in view of the appropriateness of 
image quality and, if applicable, the 
radiation exposure associated with 
the modality employed should be 
implemented in clinical routine.

Dr. Wolfram Stiller is a physicist 
at University Hospital Heidelberg, 
Germany, dedicated to research in 
the field of x-ray computed tomo-
graphy. He is a member of the ESR 
Radiation Protection Subcommittee 
and the EuroSafe Imaging Steering 
Committee.

EuroSafe Imaging Session

Thursday, March 2, 10:30–12:00, Room X
EU 2 Focus on appropriate image quality:  
what we have to know
Moderators:  W. Stiller; Heidelberg/DE 

J. Damilakis; Iraklion/GR

 » EuroSafe Imaging on ‘appropriate image quality’: introduction
S.T. Schindera; Aarau/CH

 » Metrics and methods for quantitative image quality  
determination: a physicist’s perspective
C. Hoeschen; Magdeburg/DE

 » Balancing diagnostic image quality and radiation exposure  
in clinical routine: a radiologist’s perspective
H. Geijer; Örebro/SE

 » Image quality assessment via model observers: connecting 
objective and subjective perspectives
F.R. Verdun; Lausanne/CH

 » Implementing a review process on image quality:  
experiences from a EuroSafe Imaging Star
F. Deferme; Antwerp/BE

This session is part of the EuroSafe Imaging campaign.
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BY CHRISTOPH HOESCHEN

Medical societies establish European 
Alliance for Medical Radiation 
Protection Research (EURAMED)
For the first time, five medical societies within Europe, the European Society of Radiology 
together with the European Association of Nuclear Medicine (EANM), the European  
Federation of Organisations for Medical Physics (EFOMP), the European Federation of  
Radiographer Societies (EFRS) and the European Society for Radiotherapy and Oncology 
(ESTRO), have joined forces and agreed on a collaboration to improve the safe application  
of ionising radiation in medical care by developing and exploring common research  
strategies and by actively promoting the translation of results into clinical practice.

This has resulted in the estab-
lishment of the European Alliance 
for Medical Radiation Protection 
Research (EURAMED), under the 
umbrella of the European Institute 
for Biomedical Imaging Research 
(EIBIR), which was officially laun-
ched at the Oxford Radiation Pro-
tection Week in September 2016.

This European platform repre-
sents a consortium of associations 
involved in the application of  
ionising radiation in medicine,  
with the goal of jointly impro-
ving medical care and its radiation  
protection issues through sustain-
able research efforts.

EURAMED complements exis-
ting and established European 
platforms in several other fields of 
radiation protection and will create 
visibility for the medical field in this 
context. The other platforms are:
 • Multidisciplinary European Low 

Dose Initiative (MELODI)
 • European Radiation Dosimetry 

Group (EURADOS)
 • European Platform for Nuclear 

and Radiological Emergency 
Response and Recovery (NERIS)

 • European Radioecology Alliance 
(ALLIANCE)
The first major step to overcoming 

the fragmentation and lack of visibi-
lity for radiation protection in the 
medical field was the development 
of a common strategic research 
agenda (SRA). For this, a group of 
representatives named by the medi-
cal associations dealing with ioni-
sing radiation has worked together 

to identify the most important 
topics in radiation protection rese-
arch in medical applications.

The research topics considered 
necessary and most urgent for 
effective medical care and efficient 
in terms of radiation protection are 
summarised in five main themes:
1. Measurement and quantification 

in the field of medical applications 
of ionising radiation

2. Normal tissue reactions, radia-
tion-induced morbidity and long-
term health problems

3. Optimisation of radiation expo-
sure and harmonisation of 
practices

4. Justification of the use of ionising 
radiation in medical practice

5. Infrastructures for quality 
assurance
This SRA is considered a living 

document, and hence any com-
ments and suggestions by stakehol-
ders or facilitators of medical radi-
ation protection are most welcome.

The current version was appro-
ved by the boards of the five socie-
ties in November 2015, and has been 

available since July 2016 at www.
euramed.eu. In addition, it has 
been submitted for publication to 
Insights into Imaging.

The long-term goal of EURAMED 
is to establish an independent and 
sustainable platform in order to 
increase its visibility and become 
eligible for participation in Euro-
pean and international projects. 
Establishing EURAMED as a legal 
entity is considered important in 
order to facilitate and coordinate 
European research activities in the 
area of medical radiation protec-
tion. This will allow it to assume 
an umbrella function for the har-
monisation of practice, ensuring 
an improvement in the European 
radiation protection safety culture 
within medicine.

The mission of EURAMED is to
 • Jointly improve medical care 

through sustainable research efforts 
in medical radiation protection

 • Identify common research areas 
and define a common strategic 
research agenda

 • Serve as a platform for medical 

radiation protection research, 
linking researchers and clinicians, 
adopting a harmonised approach 
to lobbying at European level to 
impact the European research 
funding landscape

 • Develop an aligned approach and 
response to European research calls.
The EURAMED Working Group 

(as of December 2016) comprises: 
Christoph Hoeschen (Uni Mag-
deburg/DE, Chair), John Damil-
akis (EFOMP), Wolfgang Dörr 
(ESTRO), Guy Frija (ESR), Gerhard 
Glatting (EANM), Johann Lan-
gendijk (ESTRO), Kristoff Muylle 
(EANM), Graciano Paulo (EFRS), 
Wolfram Stiller (ESR), Virginia Tsa-
paki (EFOMP), Jonathan McNulty 
(EFRS) and Monika Hierath (EIBIR, 
Support).

Prof. Christoph Hoeschen is  
professor of physics at the institute 
of medical technology and vice dean 
at the Otto-von-Guericke University 
Magdeburg, Germany, and  
EURAMED Steering Committee Chair.

Visit the 
Arts & Culture booth 
in the entrance hall

Urban future, exhibition view © Hertha Hunaus

The EURAMED launch event took place during the European Radiation Protection Week in September 
2016 in Oxford, UK.

EuroSafe Imaging Session

Thursday, March 2, 16:00–17:30, Room L 8
EU 3 European Alliance for Medical Radiation Protection 
Research (EURAMED)
Moderators:  G. Frija; Paris/FR 

C. Hoeschen; Magdeburg/DE

 » Introduction of EURAMED
C. Hoeschen; Magdeburg/DE

 » Cardiovascular effects of radiotherapy in breast cancer  
patients: potential mechanisms
W. Dörr; Vienna/AT

 » Circulating biomarkers reflecting dose exposure
R. Tamarat; Fontenay-aux-Roses/FR

 » General physical principles used for optimisation
G. Paulo; Coimbra/PT

 » Dose distribution in interventional radiology
H. Schlattl; Munich/DE

This session is part of the EuroSafe Imaging campaign.
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EuroSafe Imaging Stars: Kuopio 
University Hospital in Finland
EuroSafe Imaging Stars is EuroSafe Imaging’s latest initiative to promote quality and  
safety in medical imaging. By recruiting a network of imaging departments committed  
to best practice in radiation protection, the Stars initiative will give radiation protection  
efforts greater visibility, have a direct impact on clinical practice and enable the European 
Society of Radiology to collect data for analysis and benchmarking.

One of the EuroSafe Imaging 
Stars institutions is the Kuopio 
University Hospital (KUH) Diag-
nostic Imaging Center in Finland. 
The KUH Imaging Center provides 
primary to tertiary level diagnostics 
for 850,000 inhabitants in eastern 
Finland and with approximately 
180,000 annual studies, encompas-
ses all fields of diagnostic and inter-
ventional radiology.

Please read below an interview 
with Dr. Juhana Hakumäki from 
the KUH Diagnostic Imaging Cen-
ter, which is a five-star facility.

ECR Today: Your radiology 
department joined the EuroSafe 
Imaging Stars network. Why 
did you apply and what are your 
thoughts on this initiative?

Juhana Hakumäki: We applied 
because the initiative’s cause is 
important and deserves far more 
public attention. We also wanted 
to see where our facility stands in 
terms of safety.

ECRT: One important contribu-
tion EuroSafe Imaging Stars are 
expected to make is to participate 
in the data collection initiatives 
through the ‘Is your Imaging 
EuroSafe?’ surveys on CT dose. 
What is your opinion on these 
surveys and how useful do you 
think the EuroSafe Imaging sur-
vey findings will be for your daily 
clinical activity?

JH: The surveys are increasingly 
important for operating compari-
sons as more data is being acquired 
by participants. We know that our 
CT doses are generally speaking 

very low, but if someone is able to 
push the limits we are happy to 
show that but also hear from others 
on how to keep doing it.

ECRT: What are your sugge-
stions for improving the EuroSafe 
Imaging Stars initiative?

JH: It would be beneficial if pub-
lic awareness information material 
and templates were provided by the 
initiative for local use. That would 
be helpful for our work. Incorpora-
tion of the initiative as an ECR ses-
sion is a great step forward.

ECRT: Which future cooperation 
and activities within the network 
of Stars would you like to see?

JH: The possible activities are 
manifold. Among others, we could 
imagine dedicated EuroSafe Ima-
ging workshops, database building 
and best practice manuals.

ECRT: Would you recommend 
other facilities to become Euro-
Safe Imaging Stars? If so, what 
arguments would you use to con-
vince them?

JH: Absolutely! If radiation saf-
ety processes are in good shape, it 
is relatively easy to become a four, 
even five-star facility. This provi-
des the patients and stakeholders 
an important signal. I would also 
say that it is a very visible and 
rewarding way to empower and 
thank the employees for their skills  
and efforts.

Boost your image
As a radiologist, you are a true partner in the care continuum. 
Medrad® Stellant CT Injection System offers technology and 
reliability that drives performance in patient-centered care in 
CT imaging.

 Precisely timed contrast delivery
 Individually optimizes contrast protocols*
 Designed for efficiency from routine to complex protocols
 Scalable platform can meet your changing CT imaging needs  

Backed by reliable on-site field service team and 
VirtualCare® Remote Support.

Find out more: www.radiology.bayer.com/stellant

* At the point of care with Certegra® P3T® software
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Dr. Juhana Hakumäki is  
physician-in-chief and director 
of the Kuopio University  
Hospital (KUH) Diagnostic 
Imaging Center. He is also an 
adjunct professor at the  
University of Eastern Finland.
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ESR iGuide – delivering the ESR’s 
imaging referral guidelines at the 
point of care
The first pilot implementations of ESR iGuide, a clinical decision support system using  
the European Society of Radiology’s (ESR) imaging referral guidelines licensed by National 
Decision Support Company (NDSC) Europe, started in 2016, while the ESR put in place  
the structure for maintaining its referral guidelines in cooperation with the American  
College of Radiology (ACR).

In this article, we review an 
eventful 2016 for ESR iGuide, take 
a look at the process of implemen-
ting decision support in hospitals 
and catch a glimpse of some pre-
liminary data on how ESR iGuide 
can improve the appropriateness of 
imaging referrals.

2016: putting the pieces into place
As ESR iGuide implementations 

are under way in a number of Euro-
pean and Middle Eastern countries, 
NDSC has established partnerships 
with hospital information system 
(HIS) and electronic medical record 
(EMR) providers in order to integ-
rate ESR iGuide into referring doc-
tors’ native workflows. Following 
the upload of the first version of the 
ESR’s referral guidelines, which are 
based on the ACR Appropriateness 
Criteria, into NDSC’s platform in 
February, the ESR established a wor-
king group on imaging referral gui-
delines to maintain and update the 
content of ESR iGuide. The creation 
of a joint Rapid Response Commit-
tee (RRC) between the ACR and ESR 
will facilitate transatlantic coopera-
tion on clinical imaging guidelines.

Pilot tests: what an ESR iGuide 
implementation looks like

With this institutional set-up 
in place, and following the esta-
blishment of NDSC’s European 
headquarters, NDSC began to work 
with EMR providers to integrate 

ESR iGuide and implement the 
ESR iGuide solution for several 
hospitals across Europe in order to 
conduct pilot tests of the software. 
Following in the footsteps of the 
Barcelona University Clinic, where 
ACR Select (NDSC’s platform in the 

United States) has been used for 
outpatient General Practitioner’s 
referrals since 2014, the first pilot 
projects will be concluded in 2017 
and evaluated thereafter.

The ESR iGuide content has been 
translated for users into Croatian, 
Dutch, German, Italian, Russian, 
Spanish and Swedish. Aside from 
the crucial role of effective change 
management and the support of 
an institution’s leadership from the 
start, configurability and user-fri-
endly access to the guidelines are 
essential aspects of a successful 
decision support implementation. 
Any ESR iGuide installation starts 
with a number of key scope defini-
tions to make sure CDS meets each 
site’s specific needs. Hospitals can 
determine for which modalities, cli-

nical areas, user or patient groups 
they want to enable decision sup-
port, when appropriateness alerts 
should be displayed, and select the 
workflow options – modality-dri-
ven, indication-driven, or both – 
they want to use. In addition, the 

ESR’s referral guidelines can be 
localised to reflect national regula-
tions or institutional requirements.

Once scope and content questions 
are clarified, NDSC maps the order-
able hospital procedures to the ESR 
iGuide exam catalogue and enab-
les ESR iGuide in the hospital’s IT 
environment in cooperation with 
the EMR provider. Detailed review 
meetings and testing sessions ensure 
that potential issues are addressed 
before the system goes live. NDSC’s 
reporting package, which is also con-
figured during the implementation 
process, enables users to track the 
usage of ESR iGuide and analyse its 
impact. Supported by NDSC, hospi-
tal staff involved in the implemen-
tation project team then train refer-
ring physicians to use the system.

Once ESR iGuide is switched on, 
pilot sites collect data for several 
weeks or a few months as referring 
physicians start using ESR iGui-
de’s structured reasons for exam 
without seeing the associated appro-
priateness ratings, after which the 

appropriateness alerts are switched 
on for another few months. Splitting 
the go-live period into these distinct 
phases results in a very clear befo-
re-and-after picture to evaluate the 
impact of ESR iGuide.

Case studies in Europe
A pilot project using a Spanish 

version of ACR Select at the Hospi-
tal Clinic Barcelona, which ran from 
2013 to 2015, was the first example 
of primary healthcare physicians 
using NDSC’s decision support 
platform in Europe. ACR Select was 
integrated into the existing infor-
mation system for referrals in three 
primary healthcare centres within 
the hospital’s catchment area.

A retrospective study, before 
(January to April 2014) and after 
(January to April 2015) the imple-

mentation of ACR Select, on the 
impact of the ACR Criteria on 
the quantity and characteristics 
of test referrals was carried out, 
while the impact on health out-
comes at primary healthcare level 
and associated changes in costs of 
tests prescribed are also being stu-
died. The analysis shows that sta-
tistically significant changes in the 
mean number of tests requested 
before and after the implementa-
tion of ACR Select for specific cli-
nical indications. The results of the  
Barcelona pilot project were pub-
lished at the WONCA Europe  
2016 conference.

Guided by the Croatian Ministry 
of Health, ESR iGuide was imple-
mented at five sites in Croatia over 
the summer of 2016 by NDSC and 
the Croatian EMR provider IN2. 
The data collection phase ran from 
go-live in October until the end of 
January 2017.

Preliminary results indicate that 
up to 25 percent of referrals for diag-
nostic imaging were either inappro-
priate, or could have been done 
using a more appropriate alterna-
tive modality. Aside from statisti-
cally significant improvements in 
the appropriateness of referrals, 
the data captured through the use 
of ESR iGuide has led to findings for 
other qualitative improvements in 
the referral process.

RTF MEET & GREET SESSIONS
Today, at the RTF Booth in the ESOR & Rising Stars Lounge you will be able  
to meet the following Radiology Trainees Forum (RTF) representatives:

08:30–10:00 Olga Shlyapkina (Russia) 
10:00–11:30 Yerlan Yemeshev (Kazakhstan) 
11:30–13:00 Tijana Koković (Serbia) 
13:00–14:30 Konstantin Kenigsberg (Belarus) 
14:30–16:00 Žiga Snoj (Slovenia)

Join your European colleagues and representatives in an informal 
and relaxed discussion, exchange opinions and points of  
view with them and present your ideas. Take advantage of this  
great opportunity!
Don’t miss the Meet & Greet Session with ESR President  
Paul M. Parizel (today, 13:30–13:50) in the ESOR & Rising Stars 
Lounge in the M Building.

For more detailed information please visit the RTF Meeting Point  
in the ESOR & Rising Stars Lounge.
Join us also at the RTF Quiz with Quizmasters José Cáceres and 
José Vilar today, 12:30–13:30 in Room B (second level) and the  
RTF Delegates’ Meeting (General Assembly) today, 16:00–17:30  
in Room 0.96/0.97 (entrance level).
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EuSoMII to integrate information 
and communication technology  
with medical imaging

The year 2016 was a crucial one 
for the European Society of Medical 
Imaging Informatics (EuSoMII) and 
for imaging informatics.

The Society has completely rede-
fined its vision and mission. Its 
mission is to foster the transition 
from research projects in medical 
imaging informatics to clinical and 
educational applications, mainly 
regarding the following domains:
 • Intelligent infrastructures and 

processes for image and knowl-
edge management in medical 
diagnosis and therapy

 • Seamless information sharing for 
healthcare delivery and for clinical 
research purposes

 • Standards and quality assurance 
methods and tools

 • Clinical computer applications of 
medical images

 • Standards in imaging informat-
ics supporting interoperability 
of medical devices and software 
(IHE-based)

The vision of the EuSoMII is to 
integrate information and commu-
nication technology with diagno-
stic and therapeutic medical ima-
ging. It wants to become one of the 
leading platforms in Europe related 
to medical imaging informatics. 
The Society wants to bring together 
radiologists and nuclear physicians 
with other imaging informatics 
professionals, such as clinical physi-
cists and software engineers.

The EuSoMII is now officially 
recognised as a subspecialty soci-
ety of the European Society of 
Radiology (ESR), and from 2017 the 
society will be affiliated with the 
ESR journals European Radiology, 
Insights into Imaging and Euro-
pean Radiology Experimental. In 
addition, close collaboration will be 
sought with other societies that are 
active in these fields and making 
intensive use of the clinical applica-
tion of these new developments in 
information technology.

The EuSoMII Annual Meeting 
was organised in collaboration with 
the European Society of Oncologic 
Imaging (ESOI) in Valencia at the 
La Fe University Hospital, October 
6–8, 2016. The meeting was orga-
nised with the intention of giving 
its attendees the opportunity to 
understand the importance of 
informatics for oncologic imaging, 
in both clinical practice and rese-
arch. The meeting was able to pro-
vide more insight into how infor-
mation technology may contribute 
to enhancing the multidisciplinary 
management of cancer patients and 
improving communication between 
medical specialists and patients. A 
comprehensive series of workshops 
was offered to participants, tailored 
to both clinicians and computer 
scientists. It was a unique event 
in which discussions were held in 
a multidisciplinary setting, with a 
focus on innovations in healthcare.

It was also the first year of the 

EuSoMII webinars, in which the 
Society outlined its educational and 
scientific plan, and addressed topics 
related to standards in eHealth, 
structured reporting, CAD, eLear-
ning and PACS replacement. The 
2016 webinars are still accessible for 
free on YouTube at http://bit.ly/2hM-
kRF9. The 2017 webinars are broad-
cast on the first Thursday of each 
month at 19:00 (CET) and are acces-
sible to all members. The first webi-
nar after the ECR will be given on 
March 9, 2017 by Bradley Erickson, 
with the title ‘What is deep learning 
and how might it impact radiology?’

In 2017, we will focus on attracting 
more radiologists and other pro-
fessionals in imaging informatics, 
such as clinical physicists, software 
engineers and information techno-
logy specialists. EuSoMII will also 
create a Young Members’ section for 
members 35 years old or younger, 
mainly with the idea of launching a 
future leaders programme for resi-

dents, fellows and doctoral students, 
and with the intention to engage 
young radiologists more actively in 
the new developments in imaging 
informatics that lie ahead of us.

So here is your official invitation. 
It’s the perfect time to join EuSoMII 
or to renew your membership, and 
we would love to help you become 
more involved in the Society. Please 
feel welcome to reach out to me or 
one of our board members to express 
your interest. We will do all we can to 
help you find a fun and fulfilling role 
in EuSoMII!
www.eusomii.org

Prof. Sergey Morozov, MD, PhD, 
MPH is CEO of the Radiology  
Research and Practical Centre, 
Moscow, Russia, Chief Radiology 
Officer of Moscow and President 
of the European Society of Medical 
Imaging Informatics (EuSoMII).

Visit our booth #16 (Hall X2) and get
your free Cartoon within 2 minutes!

#GYCartoon  @toshiba_med  #ECR2017
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Ten years of area detector CT

Chair: 
Prof. Mark A. van Buchem (Leiden University Medical Center, 
Leiden, The Netherlands)

Speakers:
A brief technological overview of area detector CT
Mr. Naoki Sugihara (Toshiba Medical Systems Corporation, 
Nasushiobara, Japan)

Where we came from, where we are now, and the future
Prof. Kazuhiro Katada (Fujita Health University, 
Toyoake, Japan) 

Area detector CT for pediatric applications 
Dr. Michal Brzewski (Medical University of Warsaw, Warsaw, 
Poland)

Area detector cardiac CT imaging: arrhythmia, low dose 
scans
Dr. Russell Bull (Royal Bournemouth Hospital, Bournemouth, 
United Kingdom)
 
Area detector CT advanced clinical applications: 
subtraction technology
Prof. Mathias Prokop (Radboud University Medical Center, 
Nijmegen, The Netherlands)

Area detector CT imaging for MSK applications
Prof. Alain Blum (Nancy University Hospital, Nancy, France)

10:00 – 11:00 | Ultrasound
Ultra-high frequency approach to diagnostics of 
shoulder and ankle
Dr. Jan Veryser  (AZ Zeno, Knokke, Belgium)

11:15 – 12:15 | Ultrasound
Shear wave elasticity imaging of the liver using 
propagation mapping
Dr. Giovanna Ferraioli (University of Pavia, Pavia, Italy)

12:30 – 13:30 | Ultrasound
Multiparametric ultrasound of the parotid gland
Prof.  Dr. Vito Cantisani (Sapienza University of Rome, 
Rome, Italy)

13:45 – 14:45 | CT – Urography
Ultra-low dose CT urogram protocols
Dr. Mark Kon (Bradford Royal In� rmary, Bradford,  
United Kindom)

15:00 – 16:00 | CT – Metal artifact reduction
Minimizing artifacts in metal implants imaging
Dr. Pedro Gondim Teixeira (Nancy University Hospital, Nancy, 
France)

16:15 – 17:15 | CT – Pulmonary Angio 
Diagnosis of pulmonary embolism
Dr. Russell Bull (Royal Bournemouth Hospital, Bournemouth, 
United Kindom)

10:00 – 17:15 | ROOM 0.14 (ENTRANCE LEVEL)

WORKSHOP
HANDS-ON

MARCH 2

12:30 – 13:30 | ROOM F2 (ENTRANCE LEVEL)

LUNCH SYMPOSIUM
SATELLITE

MARCH 2
CT

For a complete overview of our educational program please visit

www.toshiba-medical.eu/ecr2017

Prof. Mark A. van Buchem (Leiden University Medical Center, 

Mr. Naoki Sugihara (Toshiba Medical Systems Corporation, 

Where we came from, where we are now, and the future

Dr. Michal Brzewski (Medical University of Warsaw, Warsaw, 

Area detector cardiac CT imaging: arrhythmia, low dose 

Dr. Russell Bull (Royal Bournemouth Hospital, Bournemouth, 

Prof. Mathias Prokop (Radboud University Medical Center, 

Prof. Alain Blum (Nancy University Hospital, Nancy, France)

ULTRASOUND / CT
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BY KATHRIN TAUER

The ESR e-learning platform 
Education on Demand: a look  
back at the first two years
Education on Demand provides continuing medical education to radiologists and  
radiologists in training, offering various learning resources such as recorded European 
School of Radiology (ESOR) courses, e-learning modules, self-assessments, literature  
modules and quiz cases, all following the European Training Curriculum for Radiology.

We spoke to the Editor of Educa-
tion on Demand, Dr. Sue Barter 
from Cambridge, UK, and Prof. 
Laura Oleaga from Barcelona, 
Spain, representing the ESR Educa-
tion Committee. They gave us some 
insight into the achievements of 
the e-learning platform since its 
inception at ECR 2015.

ECR Today: During its first two 
years, how successful do you think 
Education on Demand has been?

Sue Barter: I have been honou-
red to be given the task of building 
on the foundation laid by Profes-

sor András Palkó. The e-Learning 
platform Education on Demand 
was launched to provide a resource 
where all the various educational 
material can be accessed by ESR 
members to meet their needs for 
online education in a rapidly chan-
ging technological world.

Laura Oleaga: We are thrilled 
that since its launch, nearly 4,500 
individuals from 117 different coun-
tries have used the platform, and 
have submitted more than 37,000 
tests – a very impressive figure. This 
success is a testament to the e-lear-
ning board members and the ESR 
office staff, who have worked hard 
to ensure the content is high qua-
lity, up to date and relevant.

ECRT: What different aspects does 
the platform offer, and which audi-
ence do you think benefits most?

Laura Oleaga: Education on 
Demand is totally free for members 
of the ESR. The platform contains a 
variety of modules; some are based 
on recorded lectures, some on cur-
rent literature and some are quiz 
cases and self assessment modules. 
These cover all areas of radiology. 
The user can access the platform 
from all electronic devices, inclu-
ding smartphones and tablets.

Sue Barter: Seventy-five percent 
of our users come from Europe; 

the majority are trainees, and this 
is the focus group for most of the 
activities offered on the platform, 
although all the content is suita-
ble for those wishing to brush up 
knowledge on any topic.

Recorded ESOR and ‘ESOR for 
EDiR’ courses are also available and 
in demand, since they are excel-
lent preparation for the European 
Diploma in Radiology in the ‘usual’ 
highly popular ESOR format.

ECRT: Education on Demand 
offers e-CME accredited content: 
how many points are currently 
available and what are the bene-
fits of e-learning compared to live 
events?

Laura Oleaga: There are cur-
rently more than 260 modules avai-
lable on the platform, more than 
half of the modules are accredited 
by the Austrian Medical Cham-
ber and this is recognised in many 
countries, namely Austria, Albania, 
Bulgaria, Cyprus, Estonia, Germany, 
Ireland, Israel, Italy, Lithuania, 
Netherlands, Poland, Romania, 
Slovakia, Switzerland, Turkey, and 
the United Kingdom.

Sue Barter: We are constantly 
working to get new modules and 
have them accredited. There are 
over 360 e-CMEs (Continuing Medi-
cal Education credits) available. We 

see a steep trend upwards, with 
an increase of 57% in 2016 com-
pared with the previous year and 
1,400 certificates issued in total, 
which demonstrates that there is 
a demand for CME which can be 
obtained remotely.

ECRT: What new features have 
been implemented recently, and what 
are you working on for the future?

Laura Oleaga: A new classifi-
cation for modules suitable for 
undergraduates ‘Level U’ has been 
implemented for medical students. 
This will allow them to deepen their 
knowledge of radiology. A similar 
classification of modules suitable 
for radiographers is in progress in 
cooperation with the European 
Federation of Radiographer Socie-
ties (EFRS). We are also working 
with the EFRS to produce modules 
on radiation protection based on 
some work they have already done.

Sue Barter: One of our goals is to 
have more assessment modules with 
feedback suitable for examination 
preparation. During ECR 2017 new lec-
tures on basic sessions, radiation pro-
tection, and hybrid imaging are going 
to be recorded and implemented in 
the platform.

Ultimately our goal is to have modu-
les on all aspects of the European Trai-
ning Curriculum for Radiology.

ECRT: What are your personal  
favourite features on the platform?

Sue Barter: My personal favouri-
tes are the recorded modules from 
renowned specialists.

Our mission statement is ‘Aim to 
be the best: learn from the best’. In 
my opinion Education on Demand 
enables the user to do just that!

Laura Oleaga: My favourite fea-
tures are the self-assessments. They 
allow you to check your knowledge 
and see the areas in which you 
should reinforce your study.

Prof. Laura Oleaga is Head of 
the Radiology Department at the 
Hospital Clínic de Barcelona, 
Spain, and Chair of the ESR 
Education Committee.

Dr. Sue Barter is consultant 
radiologist at the Cambridge 
Breast Unit at Addenbrooke’s 
Hospital, Cambridge University 
Hospitals, UK, and is Editor of 
Education on Demand.
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How to submit successfully to 
EURORAD: an interview with 
authors of 2016
EURORAD has seen a substantial rise in submissions during 2016, again confirming its  
relevance for junior and senior authors alike. We spoke to three of the top authors with the 
highest number of accepted cases in 2016 – Massimo Tonolini from Milan, Italy, Joan Albert 
Prat-Matifoll from Barcelona, Spain, and Dyan Christine Flores from Makati City, the  
Philippines – to highlight their perspectives and communicate their tips for fellow authors 
on a successful submission.

ECR Today: Please describe 
yourself briefly, your background 
and current working field.

Massimo Tonolini: I graduated 
in Medicine in 1996 and have been 
working at the ‘Luigi Sacco’ Uni-
versity Hospital in Milan for ele-
ven years. During my career I have 
practiced in most fields of diagno-
stic imaging, with the exception of 
breast studies. Currently I spend 
most of my daily work doing emer-
gency radiology, body and neuro 
MRI. I also have a special focus on 
elucidating postoperative complica-
tions.

Joan Albert Prat-Matifoll: I am 
currently in my third year of resi-
dency in Vall Hebron Hospital in 
Barcelona. Last year I was invited 
to present a quiz case at the ECR 
2016 ‘Junior Image Interpretation 
Quiz’ and I am glad to keep collabo-
rating with the European Society of 
Radiology by sharing case reports on 
EURORAD.

Dyan Christine Flores: I am a 
diagnostic radiologist presently 
working as a CT/MR fellow in a pri-
vate, tertiary hospital in the Philip-
pines. I specialise in MSK imaging. I 
have a great interest in writing and 
clinical research and I hope to work 
in academia once I am finished 
with the fellowship.

ECRT: What are your experien-
ces with the teaching case plat-
form EURORAD? What do you like 
about it?

M. Tonolini: During the last 
decade I have increasingly appre-
ciated EURORAD because of the 

practical, problem-oriented value of 
most cases. Since 2010 I have publis-
hed more than two hundred cases, 
often with the help of my younger 
fellows and residents.

J.A. Prat-Matifoll: I came across 
EURORAD during my second year 
of residency, and saw it as an inte-
resting way of sharing the most 
striking radiological cases seen in 
my hospital.

I found the EURORAD submis-
sion system so simple and straight-
forward that I was motivated to 
upload more and more cases.

D.C. Flores: I have had an incre-
dible experience with EURORAD. I 
like that it is very simple, very easy 
to read, and yet the cases are rele-
vant. I also like that it does not put 
too much emphasis on rare diag-
noses, as even though they can be 
interesting, they are not often seen 
in daily practice.

Additionally, the reviewers pro-
vide very helpful suggestions and 
insights. I also like that I have not 
experienced delays in this platform; 
the longest time it took for my case 
to be reviewed was only six weeks.

ECRT: How do you select cases 
for submission?

M. Tonolini: I have always been 
a hospital-based radiologist, and 
interesting cases present themsel-
ves nearly every day at my hospi-
tal, which mainly focuses on care 
of HIV, infectious and tropical ill-
nesses, and chronic inflammatory 
bowel disorders.

J.A. Prat-Matifoll: I try to select 
two types of cases: The basic ones, 

which I report on a daily basis and 
the difficult or striking ones, which 
I enjoy the most. Above all, the 
main goal of submitting EURORAD 
cases is learning, so I select them 
in order to improve my knowledge 
about interesting topics.

D.C. Flores: It is often tempting to 
submit rare cases, or diseases ende-
mic to one’s country. Most of the 
cases I have chosen for submission 
have teaching value, especially for 
students and for radiologists who are 
just beginning their careers. There 
might already be a similar case some-
where in the database, but I make 
sure to emphasise unique points 

that have not been previously stated.
ECRT: How do you search for 

related studies and prepare the dis-
cussion to interpret your findings?

M. Tonolini: In most situations, 
a case report is born when you 
become aware of the final diagno-
sis made by histology, surgery or 
follow-up of a challenging CT or 
MRI study. The other requisite for 
a thorough discussion and differen-
tial diagnosis is a literature search 
through MedLine.

J.A. Prat-Matifoll: I really like 
using reference books, scientific 
articles and previous electronic pos-
ters in the EPOS database to learn 
how to describe and pinpoint the 
key findings of every case.

D.C. Flores: I use PubMed to look 
for similar cases. I also like using 
Radiographics for inspiration in 
constructing the flow of my dis-
cussion because I find their articles 
very organised. I use Mendeley to 
organise my references.

ECRT: What is your advice for 
young colleagues who would like 
to get a case report accepted?

M. Tonolini: Always remain curi-
ous about the fate of ‘interesting’ pati-
ents you encounter in your everyday 
practice, which often proves rewar-
ding from the learning viewpoint. In 
your field of interest, stay up-to-date 
with the pertinent literature, and seek 
close cooperation with clinicians.

J.A. Prat-Matifoll: My advice 
would be to provide a concise list 
of findings for each case as well  
as key images with their expla-
natory captions. I think most 
radiologists seek fast answers and  
key findings when they browse  
cases on EURORAD.

D.C. Flores: Select excellent, high 
quality images and if need be, draw 
your own schematic diagrams. 
Read a lot of journal articles to help 
you in constructing your sentences 
and always begin with an outline 
for better organisation.

ECRT: Do you use EURORAD cases 
for teaching in your institution?

M. Tonolini: No, I don’t routinely 
use EURORAD cases for institutio-
nal teaching but I have used several 
of them in comprehensive pictorial 
reviews, such as those on post-sur-
gical complications which appeared 
in Insights into Imaging.

J.A. Prat-Matifoll: Not yet, but 
it could be a compelling option to 
explore in the near future. I think 
that e-learning is rapidly evolving 
and radiologists should be aware 
of its possibilities. I strongly believe 
that EURORAD could play a critical 
role in the future training of radio-
logy residents across Europe.

D.C. Flores: Definitely. I think 
the cases are very interesting, but  
simple, not too overwhelming for 
young radiologists.

Dyan Christine Flores is a 
diagnostic radiologist presently 
working as a CT/MR fellow in 
a private, tertiary hospital in 
Makati City, the Philippines.

Massimo Tonolini is a radiologist 
at the ‘Luigi Sacco’ University 
Hospital in Milan, Italy.

Joan Albert Prat-Matifoll is a 
third-year radiology resident  
at Vall Hebron Hospital in  
Barcelona, Spain.
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ESOR celebrates 10th anniversary
The European School of Radiology (ESOR) has completed ten years in action. Ten  
challenging and rewarding years of unfailing commitment and continuous investment  
in radiological education in Europe. Ten years of envisioning, engaging, delivering,  
teaching, tutoring, nurturing, and adding value to radiology.

The three main goals of ESOR are 
still to assist in harmonising radiolo-
gical education throughout Europe, 
by supporting the implementation 
of the European Training Curri-
cula (ETC); to build a genuine and 
firm interest in subspecialisation in 
radiology; and to raise the scientific 
profile of radiological education in 
Europe and worldwide.

The past ten years of ESOR have 
been marked by an outstanding 
growth in a wide range of modu-
lar activities, including foundation 
and advanced courses, teach-the-
teachers and visiting professors-
hip programmes, visiting schools, 
seminars, tutorials, preparatory 
courses for the European Diploma 
in Radiology (EDiR), scholarships, 
exchange programmes for fellows-
hips and full one-year fellowships. 
So far, ESOR has delivered structu-
red continuing education to almost 
17,000 residents and board-certified 
radiologists worldwide, through 
800 programmes.

Furthermore, ESOR has gradu-
ally evolved into a major interna-
tional provider of complementary 
education in radiology, as it is now 
active worldwide. With its expan-

ded outreach programmes, the 
ASKLEPIOS Courses, the AIMS 
Schools and Seminars, the Visiting 
Professorship Programmes and the 
intercontinental Scholarships and 
Exchange Programmes for Fellows-
hips, ESOR is able to respond ade-
quately to the actual needs of radio-
logists in the ‘developing’ world 
following agreements between the 
ESR and corresponding member 
societies. The importance of ESOR’s 
contribution to this end can be bet-
ter appreciated if one considers the 
statistics from the past few years. 
Of the 1,700 yearly participants in 
ESOR activities, 80% are steadily 
coming from the radiologically 
‘developing’ world, while over 50% 
of the scholarships, along with 70% 
of the exchange programmes for 
fellowships, were granted to appli-
cants from Eastern Europe, Latin 
America, China, the Middle East 
and Africa.

In addition to impressive num-
bers, ESOR is proud of being instru-
mental in mobilising the resources 
available for radiological education 
in Europe and the world, and for 
creating a long-term educatio-
nal commitment and structured 

network – the ESOR community 
– through partnership. All of this 
hugely appreciated use of teaching 
resources has been implemen-
ted with the unlimited support of 
highly esteemed and renowned 
lecturers, tutors, mentors, volun-
teer reference training centres, local 
organisers, subspecialty and natio-
nal societies, academic and research 
institutions, and valued industrial 
partners. ESOR is greatly indebted 
to them all.

Embarking into the next decade, 
in 2017 ESOR is enriching its port-
folio, offering 37 courses, including 
75 scholarship and fellowship pro-
grammes. New to this year’s plat-
form are three additional advan-
ced courses dedicated to eastern 
Europe, one seminar offered jointly 
with the Interamerican College of 
Radiology (CIR) in Cancún, Mexico, 
one visiting professorship pro-
gramme to Argentina, and three 
more full one-year fellowships to 
renowned academic departments 
in Europe.

I would like to encourage all of 
you to participate in and benefit 
from all ESOR programmes, to use 
the opportunities offered for exch-

ange and interaction and to share 
the knowledge and skills needed 
to meet the requirements of today 
and tomorrow. I am confident that 
ESOR will maintain its leading role 
in serving our vibrant community 
for years to come and will continue 
to deliver successfully, connecting 
the world of radiology.

Nicholas Gourtsoyiannis is the 
Educational & Scientific Director of 
the European School of Radiology 
(ESOR) and chairman of the ESR’s 
ESOR Committee.

Scholarship Programme in Europe
Daniel Andrade, Coimbra/Portugal
Aleksandra Aracki-Trenkić, Nis/Serbia
Giuseppe Cicero, Messina/Italy
Ionela Ciocan, Cluj Napoca/Romania
Mihaela-Maria Coman, Campia Turzii/Romania
Marcin Czarniecki, Warsaw/Poland
Rok Dežman, Ljubljana/Slovenia
Orla Drumm, Dublin/Ireland
Milica Đurđić, Belgrade/Serbia
Francesca Fanti, Pisa/Italy
Marco Gatti, Turin/Italy
Priya Ghosh, Calcutta/India
Laura Ludovica Gramegna, Bologna/Italy
Ilya Leonidovich Gubskiy, Moscow/Russian Federation
Mer Mahmood Shah Hoshang, Kabul/Afghanistan
Kester Ozuem Maduadi, Ilorin/Nigeria
Kiriaki Marmaridou, Piraeus/Greece
Gianluca Milanese, Parma/Italy
Rebeca Mirón Mombiela, Valencia/Spain
Cyprian Michal Olchowy, Wroclaw/Poland
Pedro Pegado, Lisbon/Portugal
Marcello Petrini, Milan/Italy
Antonio Raucci, Naples/Italy
Georg Johannes Riegler, Vienna/Austria
Tomasz Roman, Lublin/Poland
Sigute Senberge, Vilnius/Lithuania
Abolfazl Shiravi, Tehran/Iran
Nejc Snedec, Celje/Slovenia
Žiga Snoj, Ljubljana/Slovenia
Sophia Stöcklein, Munich/Germany
Stephanie Vanden Bossche, Merelbeke/Belgium
Mayur Kundan Virarkar, Mumbai/India
Paraskevi Vlachou, Athens/Greece

Scholarship Programme in USA
Ulrika Asenbaum, Vienna/Austria
(MSKCC Scholarship Programme)
Pavel Gelezhe, Moscow/Russian Federation
(Case Western Scholarship Programme)
Andreas M. Hötker, Mainz/Germany
(MSKCC Scholarship Programme)
Justyna Paulina Jablonska, Bari/Italy
(Case Western Scholarship Programme)

Exchange Programmes for Abdominal Radiology  
Fellowships (in partnership with ESGAR)

Adriana Mirela Calin, Cluj-Napoca/Romania
Teresa González De La Huebra Labrador, Madrid/Spain
Lovro Kavur, Zagreb/Croatia
Ramin Pourghorban, Tehran/Iran
Simon Rauch, Winterthur/Switzerland
Ulysses Santos Torres, Sao Paulo/Brazil

Exchange Programmes for Breast Radiology Fellowships 
(in partnership with EUSOBI)

Konstantinos Boutsiadis, Thessaloniki/Greece
Pieta Ipatti, Oulu/Finland

Exchange Programmes for Breast Imaging Fellowships 
(in partnership with MSKCC)

Filipe Ramos Barra, Brasilia/Brazil

Exchange Programmes for Cardiac Radiology  
Fellowships (in partnership with ESCR)

Esin Gezmis, Izmir/Turkey
Costin Aurelian Minoiu, Bucharest/Romania

Exchange Programmes for Head and Neck Radiology 
Fellowships (in partnership with ESHNR)

Ankur Chandra, Singapore/Singapore
Magdalena Dziedzic, Warsaw/Poland
Maria Gkagkanasiou, Athens/Greece
Kateryna Musaieva, Kiev/Ukraine

Exchange Programmes for Musculoskeletal Radiology 
Fellowships (in partnership with ESSR)

Roque Oca Pernas, Bilbao/Spain
Nicolae Sarbu, Brussels/Belgium

Exchange Programmes for Neuroradiology Fellowships 
(in partnership with ESNR)

Melda Apaydin, Izmir/Turkey
Kristina Davidovic, Belgrade/Serbia
Sara Mesa Velez, Medellín/Colombia
Nicholas Skipper, Sheffield/United Kingdom
Laurens Topff, Leuven/Belgium

Exchange Programmes for Paediatric Radiology  
Fellowships (in partnership with ESPR)

Silvia Bernardo, Rome/Italy
María Díez Blanco, Santander/Spain
Constanza Liebana de Rojas, Madrid/Spain
Salman Atiq Siddiqui, Dammam/Saudi Arabia

Exchange Programmes for Thoracic Radiology  
Fellowships (in partnership with ESTI)

Diana Penha, Lisbon/Portugal
Bhuvan Krishna Pingile, Warangal/India

Visiting Scholarship Programme for Chinese Radiologists 
Jo Li (in partnership with the Jo Li Charitable Trust)

Hing Ngai Wong, Hong Kong/China

One-year Fellowships
Tugba Akinci D’Antonoli, Istanbul/Turkey
Sara Boccalini, Genoa/Italy
Primož Caf, Maribor/Slovenia
Georgios Kapsas, Xanthi/Greece
Roman Rubtsov, Nikolaev/Ukraine
Mariano Facundo Werner Reyes, Barcelona/Spain

The certificates will be awarded during the ESOR session.

We proudly present the scholars and fellows of 2016

ESOR Session (European School of Radiology)

Thursday, March 2, 14:00–15:30, Room M 3
How to gain and maintain quality education in radiology
Moderators:  N. Gourtsoyiannis; Athens/GR 

P.M. Parizel; Antwerp/BE

 » Introduction
P.M. Parizel; Antwerp/BE

 » ESOR in action 2017
N. Gourtsoyiannis; Athens/GR

 » How to improve education in radiology
S.J. Golding; Oxford/UK

 » Feeling confident? Evaluating competencies
O. Kolokythas; Seattle, WA/US

 » Lifelong learning: stay sharp in the field of radiology
B. Ertl-Wagner; Munich/DE

 » Find your mentor and stick together
C.A. Minoiu; Bucharest/RO

 » Awards
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BY ERNESTO JORDAN

Does the European Diploma in 
Radiology (EDiR) really help you  
in your professional career?
Every year more candidates decide to take the EDiR examination. Candidates who pass  
the examination and become EDiR holders prove that their knowledge is appropriate for  
independent practice in general radiology, according to the standards set by the European 
Society of Radiology in the European Training Curriculum for Radiology.

Despite this fact, many EDiR appli-
cants still wonder how this certifi-
cate can help them to achieve their 
professional goals. Below, you will 
find four testimonials from success-
ful EDiR candidates that may shed 
some light on this particular issue.

First we spoke to Adelard De 
Backer, MD, PhD, Chairman of the 
Department of Radiology at Gene-
ral Hospital Sint-Lucas in Ghent, 
Belgium, and an EDiR Holder since 
March 2016 when he took the exa-
mination at ECR 2016 in Vienna.

ECR Today: What were your 
main reasons for taking the EDiR 
examination?

Adelard De Backer: First of all, I 
was curious to find out at what level 
my current knowledge of general 
radiology was. Being an EDiR can-
didate was an excellent opportunity 
to compare my knowledge with 
other radiologists and final-year 
residents. Working in a large public 
hospital in Ghent (Belgium), I am 
specialised in abdominal radiology. 
We have also first and second year 
residents at the hospital. In most 
private hospitals, knowledge of 
most fields of radiology is import-
ant in order to participate in the 
on-call service. For that reason I 
follow congresses and postgraduate 
courses, and read the current litera-
ture in the field of radiology. To pre-
pare for the EDiR, I was motivated 
to perform some additional study to 
enhance my knowledge. I was exci-
ted to know whether this would be 
sufficient to pass the EDiR exam.

Moreover, I was interested to see 
how the European Training Curri-
culum for Radiology was reflected 
in the EDiR exam and how difficult 
it would be to pass the exam for a 
young radiologist or resident in 
his last year. It was an opportunity 
to talk with a lot of young radiolo-
gists and residents from different 
countries before the exam started, 
after the first day (most passed the 
first day, some did not) and also the 
second day. This offered me a bet-

ter insight into the motivation of 
those who participated in the exam 
(some radiologists and residents 
decide to participate, others do not 
…). I was impressed by the training 
programme most of the residents 
followed.

ECRT: Do you think that the EDiR 
adds value to a radiologist’s career?

ADB: I believe in its benefit for 
young radiologists and residents in 
their last year. Because the training 
programme and the content of the 
EDiR examination covers all fields 
of radiology, passing the EDiR is 
the final proof to certify whether a 
candidate has a good knowledge of 
most areas of radiology.

But also for older radiologists 
(most of them are specialised in 
one or two topics of radiology) I see 
added value: passing the EDiR pro-
ves that their knowledge in most 
fields is still up to date.

For a head of a radiology depart-
ment, it gives you some authority to 
participate in the audit process, in 
order to further improve the qua-
lity of the radiology department.

ECRT: Can it be a decisive factor 
when hiring a radiologist?

ADB: This question could also be 
interpreted as: if you have the choice 
between two radiologists with a 
comparable curriculum for one place 
in your department, one of whom 
has passed the national exam, and 
the other of whom has passed the 
national exam and the EDiR exam, 
which one should you prefer?

EDiR certification provides addi-
tional proof of the holder’s level 
of knowledge of all aspects of 
radiology. Following the training 
programme for EDiR, shows the 
candidate to be more motivated 
to perform additional exercise to 
improve their skills and to under-
take continuous education, which 
will also be necessary in the future.

ECRT: Would you recommend 
the exam to your colleagues?

ADB: Yes. For residents in their 
final year and young radiologists 
I think following the training pro-
gramme and participating in the 
EDiR exam is valuable. When they 
later specialise in one or two areas 
of radiology, this will improve their 
long term knowledge of the other 
parts of radiology.

EDiR certification could also be 
announced on radiology depart-
ment websites.

I think it will be difficult to motivate 
veteran radiologists with subspeciali-
sation in only a few areas of radiology.

Next we spoke to Joanna  
Szysko, a certified radiologist and 
EDiR Holder from Warsaw, Poland.

ECRT: How has your career 
improved since taking the EDiR 
examination?

Joanna Szysko: After taking 
the EDiR examination there was 
a huge speed-up in my career. I 
began to be recognised as a profes-
sional (although I still had about 
eight months to finish my training) 
and received many job offers from 
public and private institutions, not 
only in my country, but also over-
seas. This means I have even more 
opportunities to gain a lot of new 
experience and knowledge, as well 
as further subspecialty training.

ECRT: How did EDiR help in this 
improvement?

JS: EDiR helped a lot in having 
my professional qualifications and 
knowledge recognised overseas, ser-
ving as a document of international 
importance. Passing it in a foreign 
language (English) gave it additional 
value, as proof of my language skills.

ECRT: Would you recommend 
the exam to your colleagues?

JS: I would recommend the EDiR 
exam to my colleagues without 
hesitation.

It is an unmissable opportunity 
to summarise one’s knowledge, to 
prepare for upcoming professional 
challenges and after all – it is defi-
nitely a great confidence booster. 
Also, the feedback provided after 
the exam helps you to judge your 
level of knowledge in every field of 
radiology. I found the rules of the 
exam fully transparent and clear. 
Also, the logistics issues were very 
well solved – things moving smooth 
with absolutely no rush.

There are many possibilities to 
improve one’s preparations as a rich, 
up-to-date and diverse, dedicated 
e-learning platform exists.

Last but not least, for those who 
dare to take their examination 
in Vienna, the exciting addition 
of ECR participation awaits – I 
believe this point needs no further  
discussion!

ECR Today next asked Conal  
Corbally, certified radiologist from 
Ireland and EDiR Holder since 

he took the exam in Barcelona in 
December 2016.

ECRT: How has your career 
improved since taking the EDiR 
examination?

Conal Corbally: Studying for the 
EDiR exam gave me a wide breadth 
of knowledge on general radiology. 
For the last two years of my training 
I have been specialising in neuro-
radiology and was out of practice 
with several of the other radiology 
fields, like cardiac and musculos-
keletal. I feel a lot more confident 
now in discussing general radiology 
topics, when asked by clinicians at 
multidisciplinary team meetings or 
if there is an unexpected finding on 
one of my neuro cases for example.

ECRT: How did EDiR help in this 
improvement?

CC: The EDiR was helpful because 
you not only have to prepare for the 
multiple choice questions, but also 
have to know what all the different 
pathologies can look like. While I 
think reading for MCQs helps by 
giving you an understanding of a 
subject, the image interpretation is 
what helps you the most in your day 
to day work, so an exam that inclu-
des images is better in my opinion.

ECRT: Would you recommend 
the exam to your colleagues?

CC: Yes I would recommend this 
exam to friends and colleagues. 
It is a good way to learn the dif-
ferent fields of radiology, or to 
refresh them if you are a little out 
of practice like I was.

Michał Wyrzykowski, certified 
radiologist from Poznań, Poland 
and EDiR Holder since December 
2016 (EDiR exam in Barcelona) was 
next to share his thoughts.

ECRT: How has your career 
improved since taking the EDiR 
examination?

Michał Wyrzykowski: The most 
important thing for me is the fact 
that, after receiving the results of the 
EDIR exam I had three new offers of 
work. These new places are develo-
ping, have got a lot of new equipment 
and they have got very good teams 
with a lot of knowledge! Now I am, or 
soon I will be, a part of one of these 
teams and I am sure we will make a 
lot of good diagnoses and will help 
our patients. Before my exam, I was 
dreaming about working there, and 
now the dream has come true. I must 
say new, better places mean bigger 

salaries. Also I have now changed the 
way that I write the results of my CT 
or MR examinations a little bit. I now 
start out by trying to make differen-
tial diagnosis; I think this ‘new way’ is 
more effective, better for me and bet-
ter for the physicians. I am still thin-
king about working abroad, although 
I have not yet had any offers; but I am 
quite sure that the fact that I have 
passed the EDiR will help me during 
my search for work outside Poland.

ECRT: How did EDiR help in this 
improvement?

MW: In the previous answer 
I was talking about my new job 
offers. I asked a leader of one of 
these teams, why he chose me. He 
told me it was because I passed the 
EDiR, and now he is sure that the 
level of my knowledge is high and is 
at the standard in western Europe.

ECRT: Would you recommend 
the exam to your colleagues?

MW: Yes, in my opinion everyone 
who studies for the EDiR exami-
nation, even if he fails, is a winner, 
because he will learn a lot of very 
important things about many diffe-
rent diseases.

Our final interview partner was 
Çağdaş Topel, a last year resident 
from Ankara, Turkey, and EDiR 
Holder, who took the EDiR exam in 
October 2016 in Istanbul.

ECRT: How has your career 
improved since taking the EDiR 
examination? How did EDiR help 
in this improvement?

Çağdaş Topel: Since I am still in 
my fifth year of radiology residency, 
my radiology career hasn’t chan-
ged noticeably. Yet, I believe EDiR 
has definitely augmented the value 
of my CV to some degree when 
applying for a job or fellowship, 
since EDiR is endorsed by the ESR, 
one of the most respected and recog-
nised bodies in the field of radiology.

ECRT: Would you recommend 
the exam to your colleagues?

ÇT: Absolutely. Since the exami-
nation provided an objective test of 
knowledge, it reliably assessed my 
position and situation in relation to 
other radiologists. Besides, the pre-
paration period gave me the chance 
to review the basics and standards 
of radiological knowledge.
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BY ERNST J. RUMMENY AND WERNER JASCHKE

German Radiological Society to 
focus on big picture at 2017 congress
‘We see the big picture’ will be the motto of the 98th German Radiology Congress from  
May 24–27, 2017 in Leipzig. The conference will be also held as the 8th joint congress of the 
German Radiological Society (DRG) and the Austrian Roentgen Society (ÖRG).

The motto of the congress is not an 
expression of smug self-satisfaction. 
It communicates the level-headed 
insight that, due to their qualification 
and the very rapid developments in 
medical imaging, radiologists have 
a particular role and responsibility 
in interdisciplinary treatment pro-
cesses. ‘We see the big picture’ also 
reflects that radiologists are interes-
ted in thinking ‘outside the box’ and 
usually open to working with other 
disciplines to learn about new trends 
and developments.

That means that topics which 
combine complexity with fast-pa-
ced dynamics of change and a 
strong innovation potential will 
take centre stage at the German 

Radiology Congress 2017. Oncolo-
gic imaging, interventional onco-
logy, new techniques and big data 
are not only the main topics of the 
conference, but also a means of 
expressing that radiology is conti-
nuously questioning the bounda-
ries of feasibility and redefining 
those boundaries – always aiming 
to serve the patients in the best 
possible way.

In 2017, a diverse and exciting 
conference programme awaits the 
participants once again, offering a 
broad spectrum of information for 
all areas of the profession. Formats 
and tools such as RSNA Diagnosis 
Live™ or the online teaching and 
learning platform of the DRG, with 

its digital case study collections 
(both launched successfully in 2016), 
will be developed and extended 
further, as well as the RöKo Inter-
national programme.

Digitalisation and networking 
are also topics that affect the very 
foundations of radiology and its 
underlying processes. As a medi-
cal discipline with a tradition of 
perceiving itself as an intermediary 
between medicine and technology, 
radiology offers the best conditions 
for a platform where different play-
ers from the fields of medical care 
and research, including entities that 
bear the costs, industry, society and 
politics, can meet to find and exch-
ange information. With the Forum 

IT, we will enable key stakeholders 
in healthcare, politics and adminis-
tration to get together for the first 
time at the 98th German Radiology 
Congress, and the 8th joint congress 
of the DRG and the ÖRG, to work 
on relevant themes such as value 
creation through digitalisation, 
the development of products that  
are in line with demand, security 
and interoperability.

Finally, we would like to point 
out two very special highlights. 
Cancer centres in Germany will 
be the subject of a highlight talk 
given by Professor Otmar D. Wiest-
ler at the opening event. Since 
September 2015, Professor Wiest-
ler has been the President of the 

Helmholtz Association, Germa-
ny’s largest scientific organisation 
with 18 scientific-technical and 
medical-biological research cent-
res. These centres have more than 
38,000 members of staff and an 
annual budget of more than four 
billion euro. The Helmholtz Asso-
ciation stands for strong interdis-
ciplinary expertise, an excellent 
research infrastructure and out-
standing scientists. Previously, the 
renowned cancer research specia-
list was the Chairman of the Exe-
cutive Board and Scientific Direc-
tor of the German Cancer Research 
Center (DKFZ) in Heidelberg for 
eleven years.

For the 2017 radiology lecture, we 
proudly present Professor Hedvig 
Hricak, Chair of the Department 
of Radiology at the Memorial Sloan 
Kettering Cancer Center in New 
York and a distinguished expert in 
the field of oncologic imaging. The 
pioneer in using MRI to diagnose 
prostate cancer and gynaecologi-
cal cancers will provide us with an 
exciting insight into the future of 
oncologic imaging.

To learn more details about 
the congress please take a look at  
www.roentgenkongress.de. We look 
forward to welcoming you to Leip-
zig in May 2017 at the 98th German 
Radiology Congress and the 8th joint 
Congress of the DRG and the ÖRG.

Professor Ernst J. Rummeny is 
director of the Institute of  
Radiology at the TUM (Technical 
University Munich) School of  
Medicine and joint Congress  
President of the 98th German  
Radiology Congress and the 8th  
joint Congress of the German 
Radiological Society (DRG) and the 
Austrian Roentgen Society (ÖRG). 
 
Professor Werner Jaschke is 
director of the University Clinic for 
Radiology at the Medical University 
Innsbruck, Austria, and Joint  
Congress President of the 98th  
German Radiology Congress and 
the 8th Joint Congress of the DRG 
and the ÖRG.

The 98th German Radiology Congress and the 8th joint Congress of the DRG and the ÖRG will take place May 24–27, 2017 in Leipzig, Germany.

Visit the 
Arts & Culture booth 
in the entrance hall

Jacques-Louis David, The Combat of Diomedes, 1776, Albertina, Vienna
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BY TAIRKHAN DAUTOV

Radiological educational system  
in Kazakhstan transitions to 
European standards

The Radiological Society of 
Kazakhstan (RSK) was founded 
in 1977 and has been a member of 
the European Society of Radiology 
since 2012. Along with our Euro-
pean colleagues, we have begun 
to take steps to bring our society 
up to international standards. The 
launch of the European School of 

Radiology (ESOR) Astana Tutorial in 
2014, which is held annually, was one 
step in this direction. Leading Euro-
pean lecturers have shared their 
experiences with radiologists from 
Central Asia (Kazakhstan, Kyrgyz-
stan, Tajikistan, Turkmenistan and 
Uzbekistan) during the three years 
of the ESOR Astana Tutorial. These 
schools contribute to expanding 
knowledge and strengthening rela-
tions between Europe and Asia. We 
plan to continue deepening the part-
nership between leading radiologi-
cal services of Kazakhstan and the 
international community. During 
the five-year collaboration between 
the RSK and the European Society 
of Radiology, considering the educa-
tional programme in Europe, we 
have noticed differences between 
the training programmes for radio-
logists in our educational systems.

The medical education system in 
Kazakhstan begins with a seven-
year compulsory education pro-
gramme (5 + 2, including a five-year 
bachelor programme and two years 
of internship), during which basic 
knowledge is taught in the discip-
line of radiology in the third year of 
bachelor education with a duration 
of 108 hours. At the time of admis-
sion to an internship, a student has 

the right to choose one of the five 
existing specialties (surgery, inter-
nal medicine, obstetrics and gynae-
cology, paediatrics and general 
practice) and to continue training in 
the chosen direction. Until 2012, the 
system of training radiologists was 
performed by using primary speci-
alisation with a duration of four to 
five months. After this radiologists 
received a certificate of speciali-
sation in one of the modalities of 
radiology (ultrasound, general x-ray, 
nuclear medicine, CT, MRI or inter-
ventional radiology). Since 2012, due 
to changes in the educational sys-
tem, to become a radiologist after 
the internship, an applicant must 
apply for residency in the specialty 
of radiology. Young physicians from 
all over Kazakhstan participate in 
the competition for educational 
grants. To enrol in a residency pro-
gramme an applicant must pass a 
two-stage examination. The first 
stage is an obligatory knowledge 
of English language at the level of 
IELTS 6.0. The second stage is an 
examination in radiology. After gra-
duation, residents must pass the 
exam to qualify for the specialty. 
Approximately 10% of residents pay 
the tuition fee themselves and pass 
the examinations.

The educational programme 
of residency includes theoretical 
training including learning cycles, 
an obligatory component of basic 
training in radiological disciplines 
and an optional component of 
clinical training for student resi-
dency. During these two years, 
residents pass four examinations, 
including midterm and final exa-
minations. The curriculum of the 
courses include such cycles as x-ray, 
ultrasound, CT and MRI diagnostics 
and nuclear medicine, which do not 
fully cover all of the necessary mate-
rial due to the shortage of training 
time in the residency programme.

In Europe, radiology is a part of 
preclinical medical education. In 
some countries, subjects such as 
cross-sectional anatomy, radiology, 
radiation biology, radiation protec-
tion and diagnostic physics are stu-
died at undergraduate level. Level 1 
training includes nuclear medicine, 
radiation protection training, the 
principles of diagnostic technology, 
molecular diagnostics and eviden-
ce-based medicine over a duration of 
three years. Level 2 training includes 
subspecialty subjects with a dura-
tion of two years. Level 3 training 
begins after five years of education 
and includes further training.

As the first step towards chan-
ging our system of training radiolo-
gists, the RSK plans to invite experts 
from the ESR’s European Training 
Assessment Programme to con-
duct an audit and evaluation of the 
educational system of radiological 
departments in all medical univer-
sities in Kazakhstan. According to 
the recommendations received from 
the results of the audit, we would 
then like to send an appeal to the 
Ministry of Education and Science 
and the Ministry of Healthcare. Sub-
sequently, the RSK plans to prepare 
a sample training programme for 
radiologists, extending the duration 
of training from two to four years, 
thus bringing it closer to internati-
onal standards and improving the 
training of young radiologists.

Tairkhan Dautov MD. Ph.D. is head 
of the department of radiology at 
the National Research Cardiac  
Surgery Center in Astana,  
Kazakhstan, Chief Radiologist of 
the Ministry of Healthcare and  
Social Development of the Republic 
of Kazakhstan, Vice-President  
of the Radiological Society of  
Kazakhstan, and local organiser 
of the ESOR (European School of 
Radiology) Astana Tutorial.

BY ARDIAN BIÇAKU

Challenges for the Radiologists 
Association of Kosovo

Even though radiological services 
have been available for more than 
four decades, the roots of today’s 
Radiologists Association of Kosovo 
(RAK) can be traced back to 1996, 
when the first professional alliance 
of radiologists of Kosovo was foun-
ded as one of the sections that were 
part of the General Association of 
Medical Doctors of Kosovo. 

The post-war period in Kosovo 
(years after 1999) started with very 
few qualified radiologists (probably 
less than 15), who worked with equip-
ment consisting of simple diagnostic 
x-ray units (just few of them with 
fluoroscopy), a few ultrasound units, 
two CT scanners units in the public 
University Clinical Centre of Kosovo 
and two other CT scanners in private 
clinics. All this equipment was suppo-
sed to serve a population of nearly two 
million. The registration and listing of 
available medical personnel (including 
radiological technicians) and equip-
ment was the first task and activity of 
the Radiologists Association of Kosovo 
(RAK), which was founded in 2000.

The challenges that were faced 
by leading healthcare institutions 
(including the radiological ones) 
were very complicated and not 
an easy task to solve at that time. 
The RAK itself as institution did 
not have formal and legal tools to 
manage significant funds and to ori-
ent them toward goals that looked 
most appropriate. The president of 
the RAK decided to focus activities 
in an alternative direction, sending 
the Ministry of Health, Regional 
Hospitals and Faculty of Medicine 
information regarding the need 
for radiology equipment, the need 
for training students and radiology 
residents and the need for continu-
ing medical education. At the same 
time we started organising profes-
sional conferences, sessions and 
short daily training for members of 
the association.

By the end of 2010, the situation 
had significantly changed. The Uni-
versity Clinical Centre of Kosovo 
and the regional hospitals were 
equipped with at least one MDCT CT 

scanner (6 and 64 slices). MRI scan-
ners started working in both private 
and public sectors (mostly in private) 
and simple x-ray units (including flu-
oroscopy and angiography machi-
nes) are now fully digital or digita-
lised. Different modalities of PACS 
are included with abovementioned 
digital systems.

And what are the challenges 
today in the radiological commu-
nity of Kosovo, especially since the 
RAK joined the European Society of 
Radiology (ESR)?

The leaders and leading boards 
of different radiological institu-
tions are aware of the fact that 
even though Kosovo’s radiolo-
gists have taken significant steps 
forward, there is still a wide gap 
between radiology in Kosovo and 
other radiological communities 
in developed countries of the 
world. As we all know, radiology 
is strongly connected to technolo-
gical advancements and requires 
the application of high quality 
and safety standards. Due to limi-

ted financial resources in Kosovo, 
public expenditure on radiology 
does not always meet the needs 
for a sustainable and qualitative 
radiological service. This indirectly 
influences the quality of the radio-
logist’s contemporary education 
according to the ESR curricula. 

Speaking of scientific research 
demands, there is even more to be 
done. Qualitative peer-reviewed 
journals are still difficult to esta-
blish due to our level of radiology 
and costs for publication. EU and 
joint regional research projects 
would be an interesting field of 
cooperation in the coming years.

Regarding all these facts, and 
our aim that the RAK voice should 
be heard in our medical and other 
stakeholder institutions involved 
in radiology, we have decided to 
orient our activities towards two 
important fields. The first is breast 
imaging, which has an important 
impact on the healthcare system 
and raises public awareness of the 
role of radiology in general. The 

second is interventional radiology 
with its diagnostic and therapeutic 
role in lowering costs of treat-
ment, replacement of complicated  
surgical operations with radiologi-
cal interventional procedures and 
ultimately saving lives. 

Between these two important 
pillars of radiology we are plan-
ning to develop our existing radio-
logy subspecialties, and raise the  
quality of radiology services accor-
ding to ESR standards, including 
standards in education and research. 

To achieve all these objectives, 
it is essential to ensure close col-
laboration and development of 
networks of cooperation with the 
ESR in general and other natio-
nal radiological institutions of the 
region and the World.

Ardian Biçaku, MD, is a radiologist 
at the University Clinical Center of 
Kosovo (UCCK) in Pristina, Kosovo, 
and Secretary of the Radiologists 
Association of Kosovo (RAK).

At the ESOR Astana Tutorial 
in June 2016, Prof. Nicholas 
Gourtsoyiannis from Athens, 
Greece, received Honorary  
Membership of the RSK. As  
the founder and Scientific  
Director of the ESOR, he has put 
an enormous effort into making 
it grow and develop. Left to right: 
T. Dautov, N. Gourtsoyiannis,  
R. Rakhimzhanova



Special Exhibition: 
Georgia O’Keeffe

BANK AUSTRIA  
KUNSTFORUM WIEN

1010 Vienna, Freyung 8
www.kunstforumwien.at

Georgia O’Keeffe, Oriental Poppies, 1927, The collection of the Frederick R.Weisman Art,  
Museum at the University of Minnesota, Minneapolis © 2016 Georgia O’Keeffe Museum/Bildrecht, Wien



WHAT’S ON TODAY IN VIENNA?
THURSDAY, MARCH 2, 2017

THEATRE & DANCE CONCERTS & SOUNDS OPERA & MUSICAL

Das Konzert
by Hermann Bahr
AKADEMIETHEATER | 20:00
1030 Vienna, Lisztstraße 1 
Phone: +43 1 51444 4145 
www.burgtheater.at

Die Affäre Rue de Lourcine
by Eugène Labiche
BURGTHEATER | 20:00
1010 Vienna, Universitätsring 2 
Phone: +43 1 51444 4145 
www.burgtheater.at

Harold und Maude
by Colin Higgins
KAMMERSPIELE DER JOSEFSTADT | 19:30
1010 Vienna, Rotenturmstraße 20 
Phone: +43 1 42 700 300 
www.josefstadt.org

Diese Mauer fasst sich selbst zusammen 
und der Stern hat gesprochen, der Stern 
hat auch was gesagt
by Miroslava Svolikova
SCHAUSPIELHAUS | 20:00
1090 Vienna, Porzellangasse 19 
Phone: + 43 1 317 01 01 
www.schauspielhaus.at

Sieben Sekunden Ewigkeit
by Peter Turrini
THEATER IN DER JOSEFSTADT | 19:30
1080 Vienna, Josefstädter Straße 26 
Phone: +43 1 42 700 300 
www.josefstadt.org

Klein Zaches – Operation Zinnober
based on a story by E.T.A. Hoffmann
VOLKSTHEATER | 19:30
1070 Vienna, Neustiftgasse 1 
Phone: 43 1 52111 400 
www.volkstheater.at

David Krakauer
The Big Picture (world music)
KONZERTHAUS | 19:30
1030 Vienna, Lothringerstraße 20 
www.konzerthaus.at

Les Arts Florissants
Conductor Paul Agnew
C. Monteverdi: L’Orfeo

MUSIKVEREIN | 19:00
1010 Vienna, Bösendorferstraße 12 
www.musikverein.at

Pasquale Stafano
PORGY & BESS (JAZZ) | 20:30
1010 Vienna, Riemergasse 11 
www.porgy.at

Heute im Foyer …
Music for two violins
VOLKSOPER | 19:30
1090 Vienna, Währingerstraße 78 
www.volksoper.at 

Don Giovanni
by Wolfgang Amadeus Mozart 
Conducted by Adam Fischer 
With Adam Plachetka, Albina Shagimuratova,  
Saimir Pirgu, Olga Bezsmertna, Jongmin Park

WIENER STAATSOPER | 19:00
1010 Vienna, Opernring 2 
www.wiener-staatsoper.at

Schikaneder
Musical by Stephen Schwartz  
& Christian Struppeck
RAIMUNDTHEATER | 19:30
1060 Vienna, Wallgasse 18–20 
www.musicalvienna.at

Don Camillo & Peppone
Musical by Michael Kunze & Dario Farina
RONACHER | 19:30
1010 Vienna, Seilerstätte 9 
www.musicalvienna.at

Please note that all theatre performances are in German.

Simon Keenlyside as Don Giovanni in Don Giovanni by W.A. Mozart 
© Wiener Staatsoper GmbH / Michael PöhnDavid Krakauer © GMD Three

Erni Mangold and Neo Wulf in Harold und Maude by Colin Higgins  
© Erich Reismann

Michael Maertens in Die Affäre Rue de Lourcine by Eugène Labiche  
© Reinhard Werner / Burgtheater
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