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By Philip Ward

Justification is radiology’s trump 
card in the increasingly tough battle 
to win back public confidence and 
reassure patients over the benefits 
of CT. That was certainly the strong 
impression given by two opinion 
leaders at yesterday’s Special Focus 
Session.

Make sure you minimise radia-
tion exposure without compromis-
ing image quality or diagnostic 
performance, recommended Prof. 
Willi Kalender, from the Institute 
of Medical Physics at the University 
of Erlangen, Germany, who barely 
concealed his frustration and anger 
over how CT is being portrayed in 
some areas of the media. He referred 
to “the crazy debate” linking the 
use of CT directly to cancer deaths, 
which is “absolute nonsense”, and 
commented that “some things are 
really out of control.”

Don’t forget to estimate organ and 
effective dose and include them in 
your reports, and though it’s vital to 
keep the ALARA (as low as reason-
ably achievable) principle in mind, 
keep stressing the benefits of radiol-
ogy, noted Kalender.

“The benefit-to-risk ratio has to be 
as high as reasonably achievable,” he 
said. “AHARA is the goal!”

Specific dose estimates for a 
patient, scanner and protocol 
can now be provided with high 
accuracy, even in paediatric 
exams, but manufacturer coop-
eration is often required to obtain 

data on filtration and other rel-
evant information. This is of great 
interest for research projects, 
but is not indicated for routine use, 
explained Kalender, who disclosed 
that he is a consultant to Siemens 
Healthcare and founder, share-
holder and CEO of CT Imaging 
GmbH.

Focusing on clinical practice, Dr. 
Catherine Owens, cardiothoracic 
radiologist and reader in radiology 
at London’s Great Ormond Street 
Hospital (GOSH) said the key points 
are to set protocols according to 
individual needs, make sure images 
are fit-for-purpose, and strike a bal-
ance between optimal image quality 
and radiation dose.

In cases of fluoroscopic interven-
tion, it’s important to bear in mind 
that the radiologist achieving the 
lowest patient dose will receive the 
lowest professional dose. Aim for a 
short fluoroscopy time, use pulsed 
fluoroscopy, take a low number 
of high-quality exposures, ensure 
optimal parameter selection, and 
build up your knowledge of specific 
equipment, she advised.

Other factors to consider are the 
best position for workers inside 
the room, modifying the technical 
parameters and effects on expo-
sure, and use of protective devices 
to minimise dose to critical organs.

To be justifiable, the benefit of an 
exam must always outweigh the risk, 
according to Owens. The decision 
about whether or not to proceed 
should be a strictly clinical one 

taken by a multidisciplinary team. 
Strict referral criteria must be fol-
lowed, and in paediatric radiology, 
ultrasound is the first line of inves-
tigation and abdominal requests 
should be referred to MRI.

“Check the date of the patient’s last 
CT exam,” noted Owens. “It’s always 
very disappointing to see the level of 
repeat scans in some institutions.”

It is widely accepted that the risks 
from ionising radiation are greater in 
children than in adults because their 
tissues are more radiosensitive, and 
the prospect of a longer life means 
they’re more likely to develop asso-
ciated problems. Worryingly often, 
however, adult scanning parameters 
are used in paediatric imaging, and 
unlike plain films, CT images never 
look over-exposed.

Additionally, children receive a 
higher effective dose due to the dis-
tribution of absorbed energy over 
smaller area and organs. Further-
more, there is a lack of adequate 
guidelines and protocols from 
manufacturers, and patients with a 
wide age and weight range are being 
dealt with, she said.

At GOSH, CT optimisation is 
achieved by following the ALARA 
principle, establishing specific pae-
diatric weight-based or diameter-
based scanning protocols, limiting 
coverage to the area under inves-
tigation only, reducing kVp (e.g., 
80-100), applying dose modulation, 
and ensuring the patient is in the 
isocentre, where dose and image 
quality are optimal.

Remember that prospective 
ECG-gated cardiac imaging pro-
vides similar radiation burden 
as non-gated studies but with 
improved image sharpness, she 
added. The advent of second 
generation dual-source CT and 
320-detector CT has reduced the 
need for ECG triggering.

Kalender elaborated on the com-
mon approaches to assessing patient 
dose in clinical CT today: CTDI and 
DLP values, which are essential to 
set dose reference levels and of 
interest for comparison purposes, 
but they do not represent patient 
dose; DLP-to-E conversion, which is 
neither patient nor scanner-specific 
and does not provide organ dose 

values; and programmes based on 
pre-tabulated data, e.g. ImpactDose, 
ImPACT CT patient dose calcula-
tor in the U.K., and CT-Expo in 
Germany.

In patient-specific dose estimates 
based on the CT image data instead 
of solely phantoms, total scatter has 
to be accounted for (complete body 
representation is necessary), dose to 
organs has to be assessed (organs 
have to be identified and seg-
mented), organ and effective dose 
values should be estimated for the 
patient, scanner and scan protocol 
should be listed, and results should 
be available without long waiting 
times and in a comprehensible for-
mat, he concluded.

CT pioneers spell out how to reduce  
patients’ anxiety over dose

Willi Kalender from Erlangen, Germany. Catherine Owens from London, U.K.
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By Becky McCall

Diffusion-weighted imaging (DWI) 
is viewed increasingly as an essen-
tial and valuable tool for detecting 
liver metastases, but experts say 
they would welcome manufactur-
ers’ improvements in the signal-
to-noise ratio, better image resolu-
tion and sequences, and for DWI 
to be less prone to artefacts. They 
also strongly suggest checking the 
capacity of new MR machines for 
DWI capability.

In yesterday’s state of the art 
symposium on the abdomen, Prof. 
Filipe Caseiro-Alves, from the Uni-
versity Clinic of Radiology, Coim-
bra University Hospitals, Portugal, 
discussed a series of images relat-
ing to liver and pancreatic diseases 

using DWI and provided examples 
of when the technique is most clini-
cally useful.

“Diffusion today is an integral 
part of the MR protocol, and is an 
important component of the exam-
ination,” he said. “It’s an excellent 
method because DWI provides 
information on a microscopic and 
cellular imaging level. In the future I 
hope we will see more on intravoxel 
incoherent motion, which explores 
perfusion.”

Also commenting on how use 
of DWI could be improved, ses-
sion moderator and former ECR 
President Prof. Yves Menu from 
Paris said he did not believe that 
all machines were equal in terms 
of DWI. His advice to users is to 
ensure that when purchasing a new 

MR machine, pay attention to the 
capacity of the machine to perform 
DWI.

“This might be complicated 
because image quality varies so 
much and knowing that a machine 
can deliver on a regular basis every 
day for every patient is not possible,” 
he noted.

Routine clinical use of DWI began 
in the 1980s. The initial applica-
tions came from brain imaging for 
oedema, and inflammation amongst 
many other processes. DWI is easier 
to implement in the brain because 
it is stationary. Later, use extended 
to elsewhere in the body, and today 
it is a standard technique coupled 
with MRI, in particular, in abdomi-
nal examinations.

Explaining the guiding principle, 
Caseiro-Alves said DWI moves 
beyond morphology and regular 
MR examinations to examine struc-
tures at a microscopic level.

“DWI allows us to see how extra-
cellular water molecules behave 
with Brownian motion,” he said. 
“The technique uses radiofrequency 
gradients, which deposit on water 
molecules around the cells provid-
ing a signal intensity determined 
by [the degree of movement of] the 
water molecules.”

Body fluids are not in a steady 
state and move randomly at a micro-
scopic level, unless restricted by the 
presence of too many cells such as in 
a tumour. “When there are too many 
cells present, the water molecules 
are imprisoned so when you apply 
the sequence they provide a large 

signal. Other water molecules that 
are unrelated to the tumour do not 
emit a response,” he explained.

Caseiro-Alves stressed that now 
it’s mandatory to use DWI from 
head to toe, adding that it also had 
value in picking up processes that 
may have different cellular environ-
ments such as inflammation, for 
instance around small bowel. “This 
helps us decide if the patient needs 
treatment. It is more difficult to 
detect this on standard MRI because 
once inflammation is present there 
is difficulty in grading inflamma-
tion. However, with DWI you can 
grade better and more completely.”

He also pointed out that DWI 
was useful for the evaluation of a 
tumour response to chemotherapy. 
If the tumour shrinks, leaving fewer 
cells and necrosis, then the propor-
tion of water molecules will increase 
and DWI will change accordingly. 
“If signal intensity disappears, then 
this is a good reflection of treatment 
with the tumour disappearing. This 
provides the radiologist with an 
excellent tool to monitor patient 
response to therapy,” he remarked.

In particular, Caseiro-Alves illus-
trated the usefulness of DWI for 
detecting metastases, which it shows 
very clearly. “For the first time in 
liver metastases, DWI shows the 
flowing blood in the liver as black, 
not as bright as usual. This means 
you see lesions as bright white spots 
against a black background,” he 
remarked. “As such, the detection 
rate is high, so it is important to try 
DWI in the protocols for detection 

of pathological processes and detec-
tion of metastases.”

For the pancreas, he referred to a 
systematic review, which concluded 
that use of DWI in the pancreas for 
solid masses did not clearly differen-
tiate benign mass from malignancy. 
Specifically, he pointed out that in 
pancreatic cancer and autoimmune 
pancreatitis, the apparent diffusion 
coefficient (ADC) was similar. “This 
is logical because autoimmune pan-
creatitis essentially involves cellular 
proliferation so there will be restric-
tion as in cancer.”

Looking ahead, he said he hoped 
that vendors were developing ways 
of ameliorating the quality of the 
sequence, and making it less prone 
to artefacts so radiologists could 
extract more information from 
DWI.

“We need a higher resolution of 
sequences and images because this 
is the major problem. We can see 
the lesion but we don’t know exactly 
where it stands because the image 
matrix is too low and the signal-
noise ratio is intrinsically poor. 
These signals are not the broad sig-
nal used for an MR image. We also 
need DWI to be less prone to arte-
facts,” Caseiro-Alves commented.

Other presenters in the session 
were Dr. Harriet Thoeny from the 
Bern University Hospital in Swit-
zerland, who gave a tutorial on DWI 
for beginners, and Dr. Sofia Gourt-
soyianni from Guy’s and St. Thomas’ 
NHS Foundation Trust in London, 
who discussed DWI of abdominal 
lymph nodes.

By Mélisande Rouger

Advanced imaging is key to improv-
ing patient outcome, but smooth 
organisation and efficient workflow 
are equally important, especially 
when it comes to emergency radiol-
ogy (ER), experts argued yesterday 
during the Refresher Course ‘ER: 
basic principles’.

Logistics, organisation and basic 
knowledge were at the core of the 
talk given by Dr. Markus Körner, 
associate professor of radiology at 
Ludwig Maximilians University in 
Munich, Germany. “There are still 
some doubts regarding the definition 
of emergency radiology. To be clear, it 
is the imaging and imaging manage-
ment of acute patients. It includes not 
only trauma imaging or polytrauma 
imaging but everything else,” he said.

Polytrauma is the most common 
scenario in ER, but chest pulmonary 
embolism is also one of the most 
frequently requested examinations, 
followed by neurological, abdominal 
and vascular imaging examinations.

Any modality can be used to 
diagnose these conditions, but CT 
remains the workhorse. Recent 
studies show a dramatic increase 
in CT examinations in ER over the 
last decade, especially for cervical 
spine imaging.

Debates now focus on whether to 
use CT or whole-body CT (WBCT) 
in the trauma setting. In a study con-
ducted on over 4,000 polytrauma 

patients, Körner and his team com-
pared the use of CT for selected 
organs and WBCT, and found better 
outcome with the latter. “We observed 
a significant decrease in mortality 
(p<.001) in the group examined with 
WBCT. I think it’s a key fact if you are 
still having doubts about whether to 
use selective CT or WBCT in these 
patients,” he suggested.

Equipment is crucial when con-
sidering the organisation of the 
emergency department (ED). Four-
row CT is basic but effective in most 
situations. Körner recommended 
using at least 16+ and ideally 64+ 
rows for vascular examinations, and 
64++ rows and dual-energy for car-
diac examinations. For other cases 
16+ rows can be used.

Logistically, CT needs to be close 
to the ED to save as much time as 
possible. Thanks to this proxim-
ity, Körner and his team are able 
to perform examinations without 
life-threatening effects in less than 
30 minutes after patient arrival in 
75% of cases. Ideally, conventional 
radiology equipment along with 
angiography and MR suites should 
also be located close to the ED. 
An optimal solution is to install the 
CT suite next to the resuscitation bay. 
This also offers a ‘parking option’ if 
the scanner is already in use. But one 
needs to consider this idea before 
building the ED. “It’s quite hard to 
put a CT scanner in if there’s no room 
for it and it might result in a certain 

time loss due to patient relocation/
repositioning,” he said.

A gantry-mounted fixed table 
may be an alternative, and it may 
even save more time than a tradi-
tional CT examination. Patients 
don’t need to be moved and CT may 
be used during resuscitation. The 
downsides are the equipment’s cost 
and its lack of reliability.

CT is widely available in most 
countries and WBCT examinations 
are increasing. In Germany, WBCT is 
used almost as much as CT, but much 
less in basic hospitals than in spe-
cialised institutions. On the bright 
side, the proximity of CT to the ED 
has increased and CT is now located 
in the trauma bay or less than one 
minute away in most hospitals. “This 
wasn’t the case ten years ago, so it 
shows that we are doing a good job in 
promoting proximity,” Körner said.

CT enables radiologists to acquire 
images quickly, but image recon-
struction takes another 30 minutes. 
To save time, Körner and his team 
increasingly work with volume 
image reading, a system in which 
1.25mm-thick section images are 
transferred from the CT scanner 
to the workstation, enabling radi-
ologists to get reformatted images 
instantly. “You can easily go through 
images, which are synchronised, so 
you always know where you are. Sur-
geons are very fond of this method, 
because it gives them a first glance of 
the injury within seconds,” he said.

This technique can be used for 
all acute patients and it has proved 
to be quite useful in many applica-
tions, for instance in C spine imag-
ing, where structure reformatting 
usually takes up to 20 minutes.

Furthermore, it takes only eleven 
minutes to get 5mm-thick images 
into the PACS with 4-MDCT and 
six minutes with 64-MDCT. For 
instance, head images can be trans-
ferred while scanning the rest of the 
patient’s body, allowing for an even 
faster diagnosis.

Finally, staff skills and organi-
sation are paramount to efficient 
workflow. Staff should be appropri-

ately trained, ideally during their 
first year of residency, and Körner 
hopes that the recently founded 
European Society of Emergency 
Radiology (ESER) will soon define 
a training curriculum for this 
purpose.

In another talk, Dr. Digna Kool, 
from the radiology department 
at Radboud University Nijmegen 
Medical Centre, the Netherlands, 
focused on Advanced Trauma Life 
Support (ATLS), an established sys-
temic approach assessing trauma 
patients and prioritising the most 
life-threatening injuries, as well as 
its application in daily routine.

Keep aware of diffusion-weighted imaging 
capacity of new MRI systems

Organisation and logistics crucial  
to imaging in emergencies

Filipe Caseiro-Alves from Coimbra, Portugal.

Markus Körner from Munich, Germany.

Yves Menu from Paris, France.

Digna Kool from Nijmegen, the Netherlands.
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By Philip Ward

Now it is starting to show promise 
in the treatment of diseases other 
than uterine fibroids, MR-guided 
focused ultrasound is fast becom-
ing a new string to the radiologist’s 
bow, a leading Italian specialist told 
ECR delegates during Friday’s Josef 
Lissner Honorary Lecture.

Fifteen years ago, Carlo Catalano 
was a panel member at the ECR jun-
ior image interpretation quiz, noted 
ECR 2013 President Prof. José I. Bil-
bao in his introduction. “Remember 
that day, Carlo?” he remarked, with 
a twinkle in his eye. “Now you are 
head of radiology at ‘La Sapienza’ 
University in Rome!”

High-intensity focused ultra-
sound under MRI guidance has 
become a frequently applied means 
of treating non-invasive tumours 
– for example in the treatment of 
fibroadenoma of uterus and of bone 
metastases – but treating tumours 
in moving organs still represents a 
major challenge due to several com-
plexities, explained Catalano.

To date, around 10,000 patients 
have been treated with MR-guided 
focused ultrasound. Of these 
patients, about 9,000 have uterine 

fibroids, 500 have bone tumours, 
320 have breast tumours, and 180 
have other diseases. Encouraging 
initial results have been obtained 
in several fields, including ablation 
of painful bone metastases, osteoid 
osteoma, and liver and pancreatic 
tumours, he said.

Clinical trials involving patients 
with locally advanced pancreatic 
cancer started at La Sapienza last 
month, and Catalano is optimistic 
about the prospects for the future. 
Most patients with unresectable 
pancreatic cancer cannot benefit 
from percutaneous ablation modali-
ties due to the high risk of proce-
dure-related complications. The use 
of MR-guided focused ultrasound 
ablation to treat pancreatic cancer 
is still largely unexplored, so the 
team wants to investigate the fea-
sibility and clinical performance of 
the technique. The two main end-
points are pain palliation and local 
tumour control.

Other clinical trials looking at 
post MR-guided focused ultrasound 
pregnancies are ongoing, and the 
results are eagerly anticipated, said 
Catalano.

He thinks another exciting project 
to keep a close eye on is Fusimo. 

It aims to contribute to further 
progress by developing a model for 
focused ultrasound surgery in mov-
ing organs, such as the liver. Focused 
ultrasound can become a safe and 
successful non-invasive proce-
dure for tissue ablation in moving 
abdominal organs, helping to sup-
port the planning of an intervention, 
monitor the treatment progress, and 
assess the therapy outcome, accord-
ing to the scheme’s coordinator, 
Prof. Dr. Tobias Preusser, head of 
modelling and simulation at Fraun-
hofer MEVIS, Bremen, Germany.

“Processes affecting the outcome 
of focused ultrasound therapy 
range from the movement of the 
target, the physiology of the organs 
down to the energy disposition in 
the tissue and the heat transfer 
within the body. To empower the 
physician to perform safe, effective 
and efficient ablation of tumours 
in moving organs requires techni-
cal support,” he says on Fusimo’s 
website.

The project is funded under the 
European Union’s Seventh Frame-
work Programme for Research and 
Technological Development.

Along with former ECR President 
Prof. Roberto Passariello, Cata-

lano organised the First European 
Focused Ultrasound Symposium, 
which was held in Rome in Sep-
tember 2011 and was devoted to 
discussions of clinical results in the 
field. Global researchers gave over 

40 lectures on a wide range of topics 
including brain disorders, prostate 
cancer, breast cancer, bone metas-
tases, lower back pain, and uterine 
fibroids, as well as the quality of life 
of patients.

By Becky McCall

It was not entirely predictable, but 
Friday’s ‘ESR meets Spain’ session 
held the door wide open for what-
ever came its way. On this occasion, 
it manifested as an exploration 
somewhat off the beaten track of 
mainstream radiology, by discuss-
ing the parallels between biomark-
ers and Spanish wine.

So why choose to focus on wine 
when the country has magnificent 
oranges, cultural icons and sporting 
legends? Prof. Luis Martí-Bonmatí, 
from the hospital La Fe de Valencia, 
Spain told us why.

In the interlude slot between 
ischaemic stroke and aortic aneu-
rysms, he addressed the relationship 
between Spanish wine and imaging 
biomarkers, asking whether biomar-
kers of wine existed, and if so, what 
were the main end points of fine wine 
quality. Martí-Bonmatí has a special-
ist interest in imaging biomarkers.

“Before continuing I have to 
inform you that this talk will not 
discuss Spanish wineries owned by 
radiologists, of which there are a 
few, nor the best Spanish radiolo-
gist wine-drinkers, of which there 
are also a few,” he jested.

He set the scene by describing an 
imaging biomarker: a characteristic 
of a tissue that can be objectively 

measured and that represents a 
parameter of its biological, func-
tional or structural organisation. 
An imaging biomarker explains, 
quantifies and spatially represents 
a tissue-specific property. By com-
parison, Martí-Bonmatí asked 
whether equivalent parameters of 
wine existed in any shape or form.

“I believe wine biomarkers are 
any characteristics of the wine-
related production process that 
can be objectively measured, rep-
resenting a biological, functional, 
or structural property,” he argued. 
“We may want to know which 
parameters relate to wine quality. 
I chose biomarkers related to the 
soil, which is an important aspect 
of wine production.”

Starting with the basics of growing 
a vine, Martí-Bonmatí explained how 
a vine needs to grow in water, sun-
light, air and a mix of trace elements 
and nutrients. To his knowledge, 
nobody has been able to objectively 
show any confirmed links between 
the soil mineral composition, the 
altitude and the flavour or fragrance 
of wines. Wines from a particular ter-
roir, however, do express character-
istics related to the physical environ-
ment in which the grapes are grown.

“The combination of a certain 
vineyard’s site and the grape vari-
eties creates a unique wine that 

faithfully expresses the geographi-
cal origins and locations. So just as 
we sense the world around us and 
use this information to guide our 
actions, so do vines,” the Spanish 
radiologist and wine enthusiast 
pointed out.

So what geographical features 
does Spain have that could influence 
the vine and ultimately the proper-
ties of its produce? Martí-Bonmatí 
explained that Spain was a peninsula 
and as such had a wide variety of 
climates and many rivers: Atlantic, 
continental, mountain, Mediterra-
nean and arid central zones. The soil 
pH is also of particular importance 
to the growth of vines, with around 
half the country acidic at a pH of 
less than 5, and other areas up to 
pH8. A large part of the soil is sili-
ceous with the remainder a mixture 
of limestone and clay. Altitudes can 
reach 2,000 m in places.

“Don’t forget the biomarkers of 
rain, temperature and sun irra-
diation. End points are surrogate 
markers for the underlying process. 
In medical research this could be 
biological, physiological or a clini-
cal change, but for wine, the end 
point is quality, as assessed by expert 
opinion and consumer acceptance,” 
Martí-Bonmatí said.

Despite not conclusively identi-
fying which geographical biomark-

ers were associated with the best 
or worst quality Spanish wine, 
he did show a map of Spain with 
Parker wine scores, arguably an 
end-point, super-imposed on 
top. It will come as no surprise 
that wines with a Parker score 
of 98–100 were located north of 
Madrid in the North central region 
which locates to the Castilla Leon 
and La Rioja regions. In terms of 
biomarkers, these areas have rela-
tively high altitude, limestone soil, 
and average rainfall and levels of 
sunshine.

ESR President Prof. Gabriel Kres-
tin introduced the Spanish ‘ESR 

meets’ session, which is an annual 
series aimed at strengthening ties 
between colleagues internationally.

“It is a tradition that amongst 
the countries invited for such a 
session is the ECR President’s own 
country,” he noted. “The ESR has 
strong ties to Spain with nearly 
2,500 colleagues in Spain as ESR 
members. Around 400 attend the 
ECR each year. Three officers of 
the ESR come from Spain and we 
have over 400 Spanish abstracts 
submitted each year in the recent 
past. This year is another tes-
tament to the high quality of 
research from Spain.”

New clinical applications help boost appeal  
of MR-guided focused ultrasound

Las grandes cuestiones: what’s the link 
between the finest Rioja and radiology?

Honorary Lecturer Carlo Catalano from Rome, Italy.

ECR 2013 President Prof. José I. Bilbao (centre) congratulates his fellow Spaniards  
during Friday’s session.
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Clinical Corner

By Becky McCall

Intrahepatic cholangiocarcinoma 
grows from the bile ducts, specifi-
cally from the intrahepatic part of 
the biliary tree. When choosing the 
most appropriate image-guided 
therapy, a number of factors must 
be taken into consideration, includ-
ing size of tumours (greater than 
or less than 5 cm), localised or dis-
seminated disease, and whether 
other nearby structures are at risk 
of damage during therapy, noted 
Prof. Bernhard Gebauer, an inter-
ventional radiologist from Berlin’s 
Charité Universitätsmedizin.

Radiofrequency ablation is the 
most frequently and widely used 
technique of local ablation in int-
rahepatic cholangiocarcinomas, 
but there are limitations concern-
ing size (≤ 4–5 cm) and location. 
Consequently, he is most enthusias-
tic about CT-guided brachytherapy 
for localised intrahepatic tumours, 
which is currently only available 
in a handful of centres worldwide. 
Alternatively, in large or dissemi-
nated disease, radioembolisation or 
hepatic artery infusion therapy is an 
appropriate therapy alternative for 
selected patients.

“Personally, if the patient is not a 
candidate for surgery, I prefer CT-
guided brachytherapy or radiofre-
quency ablation if there is limited 
disease,” he said. “In disseminated 
disease, I prefer radioembolisation 
because it is a single treatment for 
the patient and not repeated every 
4 to 6 months.”

Gebauer is one of four speakers 
from Berlin who will share their 
experiences of cholangiocarci-
noma during this afternoon’s multi-
disciplinary session on managing 
patients with cancer. He will dis-
cuss the appearance of intrahepatic 
cholangiocarcinoma upon imaging 
and the use of CT and MRI as diag-
nostic tools. 

In patients with limited intra-
hepatic cholangiocarcinoma, and 
with a tumour of less than 5 cm 
diameter, and up to five lesions, 
radiofrequency ablation can eas-
ily provide therapy with minimal 
adverse impact on the patient. But 
he warned that underlying disease 
is likely to return to another part of 
the liver, although this is a common 
problem with cholangiocarcinoma, 
regardless of the treatment modal-
ity. He insists it is a safe technique 
if conducted by an experienced 
practitioner. 

Data published last year in the 
British Journal of Radiology showed 
that survival rates in patients 
treated with thermal ablation 
(radiofrequency and microwave) 
for primary tumours were better 
than for recurrent tumours (29.3 
versus six months). (Xu-HX, Br J 
Radiol 2012)

“Probably recurrent tumours 
are more aggressive or disease is 
already more advanced, although 
extrahepatic disease was part of 
the exclusion criteria in the study,” 
commented Gebauer. “Additionally 
larger tumours (> 4.3 cm) could not 

be completely ablated in that study 
and developed a local recurrence.”

He is fortunate to work in one 
of the few European centres that 
have access to CT-guided brach-
ytherapy, and he thinks it has 
some distinct benefits over other 
therapies. A key advantage of 
CT-guided brachytherapy is that 
there is no size limitation with 
enlarged lesions, as opposed to 

radiofrequency ablation with an 
upper limit of 5 cm diameter, he 
explained. Furthermore, brachy-
therapy is associated with less 
damage to hepatic structures like 
bile ducts and vessels, and the effi-
cacy of brachytherapy is unaltered 
by cooling vessels, like in thermal 
ablation. This heat-sink effect is 
responsible for incomplete abla-
tions in thermal ablation.

In his presentation, Gebauer will 
also refer to data from two studies 
conducted at his own institution. 
One referred to interstitial brachy-
therapy in primary unresectable 
tumour and the other involved 
patients with recurrent intrahepatic 
cholangiocarcinomas. The median 
survival after brachytherapy for pri-
mary cholangiocarcinoma was 14 

months, and 38 months for recur-
rent disease. In total, both studies 
25 treated patients, 12 of whom are 
still alive.

As a further alternative therapy, 
radioembolisation might be used 
to treat either localised intrahepatic 
cholangiocarcinoma or dissemi-
nated disease with tumour nodules 
throughout the liver but only lim-
ited disease outside the liver. Sur-

vival rates for radioembolisation 
range from 9 to 22 months.

“It is a palliative therapy and it can 
be used for disseminated tumour 
involving one or both liver lobes. 
The patient requires good to moder-
ate liver function and patients usu-
ally have an advanced tumour stage 
so therapy no longer has effect,” 
stated Gebauer, adding that radi-
oembolisation might offer an alter-
native to systemic chemotherapy if 
the disease is limited to the liver, 
but if lung metastases are present, 
then systemic chemotherapy would 
be necessary.

During the same session, Dr. 
Timm Denecke, another radiolo-
gist at the Charité, will speak about 
hilar and extrahepatic cholangiocar-
cinoma and the challenges of work-

ing in such a complex anatomical 
region.

Extrahepatic cholangiocarcinoma 
arise from the bile duct bifurcation 
or more distally at the choledochal 
duct. As such, they might involve 
hilar structures of the liver or the 
pancreatic region. The main symp-
tom is the painless jaundice with 
dilated intrahepatic bile ducts 
sonographically, which should trig-

ger contrast-enhanced CT and/or 
MRI including MR cholangiopan-
creatography, he explained. CT and/
or MRI should be done before con-
sidering internal or external biliary 
decompression.

Denecke will discuss how imaging 
can aid the process of differential 
diagnosis and pre-surgical planning. 
The unique nature of hilar cholangi-
ocarcinoma requires the radiologist 
to work closely with the liver sur-
geon, he remarked. Regarding dif-
ferential diagnosis, particular chal-
lenges include rare benign entities 
like Mirizzi syndrome, lymphoma, 
and inflammatory pseudotumour.

“All information from CT and 
MRI as well as ERCP (endoscopic 
retrograde cholangiopancreatog-
raphy) including brush cytology 

should be taken into account to 
make the diagnosis as reliable as 
possible, because the resection is 
going to be an en-bloc resection of 
the tumour without prior sampling,” 
he said.

MRI and CT can be used to deter-
mine the appropriate surgical pro-
cedure regarding left or right liver 
resection, portal vein and arterial 
involvement, or pancreatic resec-
tion, according to Denecke. He pro-
vided the example of extended right 
hemihepatectomy, which requires 
additional portal vein embolisation 
in many cases for patient safety.

With a note of caution, he added 
that imaging should also predict and 
check liver function pre- and post-
surgery. Volumetry in conjunc-
tion with liver function tests help 
predict the function of future liver 
remnant. After portal vein emboli-
sation, again volumetry based on 
CT or MRI ensure that there will 
be enough liver tissue with suf-
ficient functional reserve left after 
the resection to ensure a safe recov-
ery of the patient’s liver capacity, he 
concluded.

Multidisciplinary Session
Managing Patients with Cancer
Saturday, March 9, 16:00–17:30,  
Room E2
MS 11: Cholangiocarcinoma

 ▶ Chairman’s introduction 
B. Hamm; Berlin/DE

 ▶ Surgery of hilar 
and extrahepatic 
cholangiocarcinoma 
P. Neuhaus; Berlin/DE

 ▶ Radiology – diagnostics and 
portal vein embolisation 
in hilar and extrahepatic 
cholangiocarcinoma 
T. Denecke; Berlin/DE

 ▶ Medical treatment of 
cholangiocarcinomas 
H. Riess; Berlin/DE

 ▶ Radiology – diagnostics 
and image guided 
therapies in intrahepatic 
cholangiocarcinomas 
B. Gebauer; Berlin/DE

 ▶ Case presentation (part 1): 
hilar cholangiocarcinoma

 ▶ Case presentation (part 2): 
CCC multimodal treatment

#MS11 #ECR2013E2

Berlin team lines up to share experiences and 
display knowledge of cholangiocarcinoma

INSIDE
TODAY

MRI and PET-CT 
assist in assessing 
treatment response 
in haematological 
malignancies
See page 11

Vascular disease 
comes under 
growing scrutiny

See page 13

Advanced MR 
imaging helps in 
interpretation  
of brain tumours

See page 16

Single-shot thick slab MR cholangiopancreatography shows hilar biliary duct strictures due to a hilar cholangiocarcinoma (Klatskin tumour) 
Bismuth Type IIIa with enlarged left liver lobe. (Provided by Dr. Timm Denecke)

Intrahepatic cholangiocarcinoma at the resection margin in liver MRI with liver specific contrast. (Provided by Prof. Bernhard Gebauer)
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Debate intensifies over precise diagnostic remit 
of catheter angiography in neuroimaging

By Frances Rylands-Monk

CT and MR angiography and ultra-
sound have replaced catheter angi-
ography (CA) diagnosis for many 
indications, due to improvements in 
spatial and temporal resolution, but 
CA’s role in interventional radiology 
remains important. Neuroimaging 
specialists agree CA will be used 
increasingly to confirm a diagnosis 
in pre-treatment work up, and in 
therapeutic procedures such as stent 
and coil placement, chemo place-
ment before embolisation, tumour 
therapies, ablation techniques, and 
other combination therapies, yet the 
discussion remains heated over its 
exact role in disease detection.

Radiologists now encounter 
fewer occasions for training in CA 
diagnosis due its decrease in daily 
practice, according to Prof. Marco 
Essig, from the department of neu-
roradiology at the University Hos-
pital of Erlangen, Germany, who is 
chairman at today’s special focus 
session about the utility of CA in 
neuroimaging.

“There is still a need for training 
in interventional CA procedures 
which will include diagnostic work 
up, pre-intervention, but we can’t 
close our eyes to non-invasive pro-
cedures which are improving due to 
advances in technology and tech-
nique,” he said. “Procedure must be 
decided on an individual basis and 
on the question of risk management 
for the patient and cost management 
for the hospital.”

Today’s session will provide an 
overview of when CA should be 
performed for both diagnosis and 
treatment, such as in stroke cases, 
where speed is vital. It can diagnose 
ischaemic stroke, intracranial bleed-
ing from a ruptured aneurysm, or a 
ruptured arterial venous malforma-
tion (AVM), and then it can be used 
to immediately treat with minimal 

invasion, according to Essig. How-
ever, for patients presenting with 
symptoms but without the need for 
acute work-up or treatment, other 
methods such as CT should be 
considered to decide on appropri-
ate management and interventional 
treatment.

Contrast media is needed in CT 
and MR angiography (CTA and 
MRA), but catheter and wires are 
not necessary, so patients don’t run 
the risk of arterial puncture. In addi-
tion, CTA and MRA procedures can 
be standardised, meaning shorter 
hospital stays for patients. Finally, 
while CA costs are comparable 
to those of MRA, CTA is usually 
cheaper. At today’s session, expecta-

tions from vascular procedures in 
diagnostic work-up, therapy plan-
ning and follow-up assessment will 
be dealt with in more detail by Dr. 
Roger Siemund, neuroradiologist at 
Lund University Hospital, Sweden.

At the University Hospital of 
Erlangen, diagnostic work up is ini-
tially undertaken with less invasive 
CT or MR techniques to decide on 
treatment, even in the case of stroke, 
before moving to catheter angiog-
raphy, if the results are unclear. For 
intracranial aneurysms, a CT can 
visualise subarachnoid haemor-
rhage (SAH), with angio CT usually 
capable of depicting the ruptured 
aneurysm. However, CA is needed 
to see if the aneurysm can be treated 
surgically or by an endovascular 
procedure through dedicated exam-
ination of the arteries, aneurysm 
size and shape and vessel conditions.

Similarly, for intracranial AVMs, 
MRI can show its size and loca-
tion, but angiography is needed to 
unravel the angio-architecture and 
potential vascular complications in 
the lesion such as aneurysms and 
stenoses. With radiotherapy treat-
ment, AVMs become smaller, but 
the clinical risk of rupture remains 
the same or even increases, accord-
ing to Essig.

“After radiotherapy treatment, 
non-invasive MRA follow up has 
temporal and spatial limitations. 
Similarly, with CTA, residual mal-
formation can only be depicted at a 
certain size, so after a negative find-
ing on a diagnostic CTA, CA should 
be used to find residual malforma-
tion,” he commented. “If it’s negative 
on CA, it really is negative.”

The panel discussion will 
attempt to clarify current debate 
as to whether CA remains the gold 
standard in diagnostic work-up of 
AVMs and other vascular patholo-
gies. Essig anticipates that del-
egates will be keen to know about 
the availability of alternative tech-
niques because not all centres have 
high-end modalities with CTA and 
MRA capabilities. How CTA/MRA 
techniques fit into the clinical work-
flow, as well as the costs and risk 
issues surrounding each of them, 
will be discussed by Dr. Luc Van den 

Hauwe, neuroradiology consultant 
at the Antwerp University Hospital 
(UZA), Belgium. His talk will aim 
to highlight the current role of CTA, 
particularly in the detection of cer-
ebral aneurysms, and how MRA can 
be used for screening patients with 
a family history of cerebral aneu-
rysms, and for follow-up of coiled 
cerebral aneurysms and diagnosis 
of vascular malformations in more 
complex and rare causes of bleeding 
such as vasculitis.

Van den Hauwe also works as 
a neuroradiologist in a regional 
hospital (AZ KLINA) in the north 
of Antwerp, so he has experience 
with both CA and CTA/MRA. His 
presentation will focus on the three 
main groups of vascular disease that 
may result in intracerebral haemor-
rhage and may require further CA: 
cerebral aneurysms, AVMs, and 
vasculitis.

Cases of incidental unruptured 
aneurysms found by MRI at AZ 
KLINA are referred to UZA for fur-
ther consideration. Pre-treatment 
CA imaging is necessary to decide 
whether a patient will undergo clip-
ping or coiling because MRA’s spa-
tial resolution is too low for detailed 
analysis of the aneurysm.

Meanwhile a ‘thunderclap’ head-
ache patient sent to CT to rule out 
SAH will have immediate CTA, 
Van den Hauwe explained. If CTA 
demonstrates an aneurysm, 3D 
reconstructions are made to analyse 
its morphology enabling interven-
tional neuroradiologists to treat the 
patient. However, CA will rule out 
a small aneurysm that might have 
been missed in a negative CTA.

“In the Netherlands, guidelines 
stipulate that if CT shows a ‘non-
aneurysmal pattern’ of SAH, as in 
patients with a benign perimesen-
cephalic SAH, and a normal CTA of 
good quality, aneurysms are prob-
ably not the cause of the bleeding 
and catheter angiography is not 
indicated,” he said. “Furthermore 
CA is not the first diagnostic tool in 
patients with isolated cortical SAH, 
because less invasive techniques 
such as CT and MRI (including 
angiographic sequences) can estab-
lish the correct diagnosis.”

Large multicentre studies com-
paring 3D time-of-flight (TOF) 
MRA with CA in follow-up of coiled 
cerebral aneurysms, have demon-
strated MRA is the technique of 
choice, so MRA can therefore be 
used for therapeutic decision-mak-
ing for such patients, according to 
Van den Hauwe.

Meanwhile, although vascular 
malformations can be diagnosed 
and classified reliably with the use 
of time-resolved MRA (trMRA or 
TRICKS MRA) and 4D CTA or 
time-resolved CTA (trCTA), these 
promising techniques are not widely 
available and are not cost-effective. 
Given that most general hospitals 
see less than five cases of vascu-
lar malformation a year and the 
price of these dedicated packages 
is significant, their main current 
role remains research-oriented, he 
noted.

“Generally, CA is still considered 
the gold standard to show typical 
vascular abnormalities, but one 
should bear in mind that it may cause 
more complications in patients, and 
hospitals are increasingly switching 
from invasive towards non-invasive 
angiographic techniques for the 
detection of vascular lesions,” Van 
den Hauwe concluded. “Future 
developments should be aimed at 
better image resolution that is really 
comparable to CA and to dynamic 
imaging for depiction of lesion 
hemodynamics.”

Special Focus Session
Saturday, March 9, 08:30–10:00, 
Room B
SF 8a:  Is diagnostic catheter 

angiography still useful in 
neuroimaging?

 ▶ Chairman’s introduction 
M. Essig; Erlangen/DE

 ▶ What can we expect 
from vascular diagnostic 
procedures? 
R. Siemund; Lund/SE

 ▶ Can non-invasive techniques 
as CTA and MRA replace 
catheter angio for diagnostic 
work-up? 
L. Van den Hauwe; Brasschaat/BE

 ▶ Diagnostic catheter 
angiography is not dead: 
current indications and 
advantages over the non-
invasive techniques 
T. Engelhorn; Erlangen/DE

 ▶ Panel discussion: The pros and 
cons of diagnostic catheter 
angiography in neuroimaging

#SF8a #ECR2013B
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Atypical intracranial haemorrhage in a 52-year-old male patient without signs of causal pathologies in MRI, including time-of-flight and contrast-
enhanced MRA (A–E). Conventional angiography with injection in the left external carotid artery reveals a small dural fistula with exclusive arterial 
blood supply from the middle meningeal artery drained by cortical veins as potential cause of the haemorrhage (F–H). For treatment, this fistula 
was embolised with ONYX (I-M). (Provided by Dr. Tobias Engelhorn and Prof. Marco Essig)

Patient with anterior communicating artery aneurysm. CTA (left) shows the left A2 segment 
originating from the aneurysmal sac, a possible contraindication for coiling of the aneurysm. 
This is confirmed on CA (right). Note that the neck of the aneurysm looks broader on CTA 
when compared to CA. Based on these findings, the aneurysm was clipped by neurosurgeons. 
(Provided by Drs. Luc Van den Hauwe, M. Voormolen and T. van der Zijden)

Patient with left-sided temporal lobe haemorrhage (not shown). Lateral view of 4D-CTA 
maximum intensity projection at the late arterial phase (left) shows a dural AV fistula with 
a venous pouch at the transition of the arterial feeder into the vein as the presumed point 
of rupture. CA (lateral view) after left external carotid artery injection (right) confirms these 
findings. (Provided by Dr. Timo Krings)
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By Becky McCall

Use of MRI for disease assessment in 
myeloma, and PET-CT for therapy 
response evaluation in lymphomas, 
can lead to better patient outcomes, 
expert speakers will reveal during 
today’s state of the art symposium 
on the evaluation of response in 
haematological malignancy.

“MRI gives us more information 
and is probably the most impor-
tant imaging technique in assess-
ing disease activity in myeloma,” 
stated Dr. Jens Hillengass, physician 
scientist from the German Cancer 
Research Center, Heidelberg, Ger-
many, although he noted that cur-
rent guidelines for the assessment 
of treatment response do not men-
tion imaging other than for large 
soft tissue tumours, which should 
be monitored using CT and MRI. 
“Current guidelines are mainly 
based on serological markers. We 
think there should be mention of 
imaging in the guidelines, in some 
patients at least.”

MRI helps to distinguish between 
bone and bone marrow in myeloma 
patients, many of whom show 
changes on MRI but reveal nothing 
on a skeletal survey. He explained 
that MRI has higher sensitivity for 
imaging of bone marrow effects in 
total, and shows the first infiltration 
of plasma cells before over-stimula-
tion of osteoclasts and the resulting 
bone destruction.

Myeloma is associated with four 
main symptoms, known as the 
CRAB criteria (hypercalcaemia, 
renal insufficiency, anaemia, and 
bone lesions). Skeletal surveys using 
x-rays assess the degree of bone 
destruction, as per the guidelines 
of the International Myeloma Work-
ing Group (IMWG), but Hillengass 
pointed out that x-rays have low 
sensitivity in myeloma due to the 

nature of the disease. Myeloma is 
a bone marrow disease, and x-rays 
image bone and bone destruction, 
which is actually a secondary event; 
if you only image the bone, you only 
measure the secondary effects and 
not the tumour mass, he remarked.

Furthermore, recent research sug-
gests that patients show differences 
in infiltration of bone marrow with 
malignant plasma cells, some show-
ing diffuse infiltration and others 
focal infiltration. Reliable data exist, 
and several studies have looked at 
the prognostic significance of find-
ings from MRI and PET, suggesting 
a higher number of focal lesions is 
associated with a worse prognosis, 
according to Hillengass. In particu-
lar, two separate studies from the 
U.S. and Italy show the prognostic 
significance of the initial number of 
focal lesions detected by MRI and 
PET imaging.

His own group has found that 
if focal lesions in bone marrow 
disappear upon MRI, then the 
patient outcome is better than if 
remission is defined according to 
serological markers. If patients 
still have lesions, then this could 
be the source of relapse, and most 
patients do relapse. These findings 
beg the question about whether 
MRI could be used to help formu-
late treatment strategies. Current 
guidelines recommend waiting for 
bone destruction to start and then 
for treatment to begin, but some 
experts question why it is necessary 
to wait until a patient is really sick. 
If further evidence suggests that 
MRI can be used to assess disease 
activity and the extent of bone mar-
row infiltration with plasma cells 
prior to bone destruction, then 
there might be a stronger case for 
earlier treatment.

“There are good data to say that 
if lesions persist, then treatment 

should continue; these data are on 
high-risk disease based on cytoge-
netics, and suggest treating patients 
for a long time is beneficial,” Hillen-
gass said.

At the same session, Dr. Sally 
Barrington, consultant physician 
in nuclear medicine at London’s St. 
Thomas’ PET Imaging Centre, will 
discuss the importance of interim 
PET and its potential application 
for response-adapted therapy in 
Hodgkin lymphoma and aggressive 
non-Hodgkin lymphoma. PET was 
added to new response criteria for 
lymphoma in 2007 for evaluation 
of the end of treatment response. 
She explained that adding PET to 
CT response criteria improved the 
accuracy of measurement of treat-
ment response after chemotherapy.

“Reduction in FDG [18F fluoro-
deoxyglucose or glucose metabo-
lism] is measured on the PET com-
ponent and the reduction in tumour 
size is measured on the CT compo-
nent,” she commented.

However, to improve treatment 
and consequently patient outcomes, 
earlier assessment of response 
is needed during the course of 
therapy. “After only 1–2 cycles of 
chemotherapy, interim PET can 
accurately  predict response by 
monitoring the reduction in FDG 
uptake, even before there is a change 
in tumour size.”

This can be done using a simple 
scoring system called the five-point 
scale (5-PS), sometimes referred to 
as the Deauville criteria. A grade of 
between one and five is obtained by 
comparing the uptake in sites of ini-
tial lymphoma involvement with the 
uptake in normal ‘reference’ organs/
areas of the body. The 5-PS has been 
used in trials to score response on 
early PET scans, and treatment is 
adapted according to the result. Bar-
rington highlighted that several tri-

als (including the UK RAPID study, 
EORTC H10 study, and the GHSG 
HD16) in early Hodgkin lymphoma 
were investigating if it is safe to 
reduce treatment in patients with 
good response on interim PET and 
consequently reduce treatment-
related toxicity.

She explained that other studies in 
advanced Hodgkin lymphoma were 
testing if it was safe to de-escalate 
therapy in patients who are good 
responders. Conversely, researchers 
are investigating whether survival 
will improve if therapy is escalated 
in poor responders. Also, in aggres-
sive non-Hodgkin lymphoma, trials 
are testing whether outcomes are 
improved by escalating therapy in 
poor responders on interim PET 
with high-dose chemotherapy and/
or early stem cell transplant.

MRI and PET-CT can assist in assessing 
treatment response in haematological 
malignancies

State of the Art Symposium
Saturday, March 9, 16:00–17:30, 
Room B
SA 11:  Evaluation of response 

in haematological 
malignancy

 ▶ Chairman’s introduction 
E. de Kerviler; Paris/FR

 ▶ Opportunities and limitations 
of PET, CT and MRI answering 
the haematologist’s questions 
T.C. Kwee; Utrecht/NL

 ▶ Evaluation of response in 
multiple myeloma 
J. Hillengass; Heidelberg/DE

 ▶ Evaluation of response in 
lymphoma with PET-CT 
S.F. Barrington; London/UK

 ▶ Panel discussion: Is it time for 
biomarker response criteria in 
haematological malignancies?

#SA11 #ECR2013B

T1- and T2-weighted MR images of focal lesions before and after systemic treatment.  
(Provided by Dr. Jens Hillengass)

A: Pre-treatment image of a patient with uptake in a mediastinal mass, with complete 
metabolic response on interim PET scan (B). (Provided by Dr. Sally Barrington)
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A: Pre-treatment image of a patient with uptake in a mediastinal mass, with high grade uptake 
on interim PET scan (B), indicating chemoresistance. (Provided by Dr. Sally Barrington)
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Role extension for radiographers becomes 
reality in research and education

By Edna Astbury-Ward

Radiographers can play an essential 
role in research projects, given their 
technical knowledge and profes-
sional experience, and can help to 
obtain results of optimum quality, 
thereby assisting in the collabora-
tive process. That’s likely to be the 
central message at this afternoon’s 
European Federation of Radiogra-
pher Societies (EFRS) meets Spain 
session.

“Little by little, we are seeing 
radiographers becoming involved 
in more research projects, thanks 
to the fact that MRI is a technique 
with so much future and such a great 
presence in medicine,” said Ms. Eva 
Alfayate Sáez, technical coordinator 
for neuroimaging at the Research 
Centre for Neurological Diseases 
Foundation (CIEN Foundation), 
Ministry of Economy and Com-
petitiveness, Madrid. “We have to 
remember that as a research and 
diagnostic tool, it is an innocu-
ous technique and many research 
projects use it to obtain very con-
clusive results. Other techniques, 
such as ultrasound, CT, PET and 
conventional radiology may have 
less presence in the research field, 
but the radiographer continues to 
be just as important an element in 
research with these tools.”

Discussion at today’s session will 
focus on the extended roles of radi-
ographers in research, and how they 
act as the interface between patient 
and technology, especially in the 
promotion of radiation safety and 
protection. Attendees will learn 
about ‘research in action’ and the 
importance of dealing with image 
acquisition and protocol design. 
They will find out about the impor-
tance of radiographers understand-
ing the hypothesis and the basis of 
the research project at hand, and 
how best to apply their knowledge 
and skills in a precise way to fit the 
necessities of each project.

When protocols for image acqui-
sition have been designed, radiogra-
phers must ensure consistency and 
quality control of images, accord-
ing to Alfayate Sáez. The majority 
of the results in the final research 
analysis are strongly related to the 
quality of the imaging acquisition 
and the consistency of these images. 
Without radiographers’ expertise 
and specialist training, there could 

indeed be variances and/or impre-
cision in the results of the research 
projects being carried out.

“Having a good understanding 
of the research project enables the 
radiographer to assist the volunteer 
with specific instructions to increase 
cooperation and thus perform bet-
ter imaging. We wouldn’t be able to 
achieve this without having a full 
grasp of the research project. It is the 
radiographer’s responsibility to pro-
vide the volunteer with the written 
informed consent in order to carry 
out the radiological test,” she noted.

In MRI examinations, radiogra-
phers at the CIEN Foundation ask 
a series of questions that ensure the 
volunteer does not take any unneces-
sary risks while the test is being car-
ried out. For instance, they ensure 
that the volunteer does not have any 
metallic objects that are not compat-
ible with MRI on their body. Dur-
ing the issuing of this document, 
they answer any of the volunteer’s 
doubts about the procedure and 
give them pertinent information 
that they may need. Such personal 
contact helps them to connect with 
the volunteer, making them feel at 
ease during the procedure, which 
in turn increases cooperation dur-
ing the test and helps achieve better 
results, according to Alfayate Sáez.

The new horizons and rapid 
advance of techniques in new 
sequences, new hardware, etc., 
requires a thorough experience and 
knowledge of the area. This creates 
the necessity for radiographers to be 
constantly informed and updated 
on new techniques and findings in 

the field. Radiographers provide 
technical information that is use-
ful, not only while the MRI is being 
carried out, but also during the pro-
tocol design, she remarked.

“I’d like to encourage other radi-
ographers to have more involvement 
in printed publications, symposi-
ums, conferences, etc., demonstrat-
ing their work and their research 
projects to the rest of the world, 
either as principal researchers or 
collaborating with other projects,” 
she said. “It is so important that 
we collaborate and cooperate more 
with other colleagues and centres in 
our field, creating multicentre and 
multidisciplinary teams. Working 
together optimises our processes 
and unites our knowledge to create 
even more advanced techniques in 
our field.”

In Spain, radiology and nuclear 
medicine technologists share a 
common title of TSID (Técnico 
Superior en Imagen para el Diag-
nóstico, or superior technologist in 
diagnostic imaging). Training can 
be undertaken after completion 
of secondary school. Until 1995, 
nuclear medicine technologist 
training was a two year course, but 
today it is conducted together with 
radiologists on a three-year basis. 
The curriculum is about 2,000 hours 
long and comprises at least one third 
clinical practice, with a major part 
devoted to radiology and about 30% 
to nuclear medicine.

Although radiographers and oth-
ers are involved in imaging at a high 
level of expertise and competence, 
degree programmes for radiogra-

phy staff are not yet universal in 
Europe.

“Spanish technologists are not 
happy with this situation, but efforts 
to change it have so far been unsuc-
cessful. Radiographers must not be 
forced to undertake their duties 
only in Spain in comparison with 
the EU spirit and the right of free 
circulation of citizens,” said Ms. 
Marta Raquel Soto García, of the 
CDI Clinic, Calabria, Barcelona, 
adding that the European Qualifi-
cations Framework (EQF) will help 
to improve this situation.

The EQF is a common European 
reference framework that links coun-
tries’ qualifications systems together, 
acting as a translation device to 
make qualifications more transfer-
able across different countries and 
systems in Europe. It has two main 
aims: to promote citizens’ mobility 
between countries and to facilitate 
lifelong learning. European direc-
tives can have a strong influence on 
the education of radiographers, not 
least because directives are required 
to be adopted by the member states 
and implemented in their national 
legal framework, she commented.

The Bologna Process, leading to 
the creation of the European Higher 
Education Area, is designed to guar-
antee more comparable, compatible 
and coherent systems of higher 
education in Europe. It has three 
priorities: mobility, employabil-
ity and quality. It emphasises the 
importance of higher education for 
Europe’s capacity to deal with the 
economic crisis and to contribute 
to growth and jobs.

EFRS meets Session
Saturday, March 9, 14:00–15:30, 
Room B
EFRS meets Spain (European 
Federation of Radiographer Societies)
EM 5:  Knowledge development 

as a tool for radiographers’ 
professional improvement

Presiding:  G. Paulo; Coimbra/PT
C. Ruiz Blanco; Madrid/ES

 ▶ Introduction 
G. Paulo; Coimbra/PT 
C. Ruiz Blanco; Madrid/ES

 ▶ The Spanish radiographer’s 
role in advanced MRI research 
E. Alfayate Sáez; Madrid/ES

 ▶ The radiographer’s 
specialisation in ultrasound: 
two decades of experience in 
a public hospital 
M.P. Pena Fernández; Madrid/ES

 ▶ Interlude: Radiology and 
Spanish art 
C. Ruiz Blanco; Madrid/ES

 ▶ The radiographer as the 
interface between patient 
and technology in promoting 
safety in radiation protection 
J.A. Sória Jerez; Madrid/ES

 ▶ Educational status of 
radiographers in Spain: 
comparison with the EU 
M.R. Soto García; Barcelona/ES

 ▶ Panel discussion: 
Could a transnational and 
multi-professional combined 
statement contribute to 
professional development?

#EM5 #ECR2013B

Eva Alfayate Sáez (fourth from left) and her colleagues at the Research Centre for Neurological Diseases Foundation (CIEN Foundation).

EPOS Discussions

To enhance interaction, discussions on hot topics in radiology have been 
arranged, where authors of the selected and best-scored posters in each field 
will discuss them with a moderator.

All discussions take place in the EPOS™ Area in Foyer A (2nd level) and ECR 
delegates are welcome to join, listen, and discuss with the experts. The 
discussion rounds will be:

Saturday, March 9, 10:00–10:30
CT and MRI diagnosis of focal liver masses: when to use what?
Moderator: Pablo Ros; Cleveland, OH/US

Saturday, March 9, 15:30–16:00
Paediatric chest and heart: state-of-the-art imaging of the young patient
Moderator: Rick R. van Rijn; Amsterdam/NL

Sunday, March 10, 12:30–13:00
Vascular imaging: CT, MR – or something completely different?  
Challenges in imaging peripheral artery occlusive disease
Moderator: Christian Loewe; Vienna/AT
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Vascular disease comes under growing scrutiny
By Mélisande Rouger

Imaging the arteries is a daily task 
for interventional radiologists like 
José Ignacio Bilbao, president of this 
year’s ECR, but other subspecialists 
should know about the main clinical 
problems associated with the blood 
vessels. The Clinical Lessons for 
Imaging Core Knowledge (CLICK) 
courses, starting this Saturday and 
finishing Monday, will present dele-
gates with various clinical scenarios 
and state-of-the-art techniques for 
imaging vascular disease.

Cardiovascular events still account 
for the majority of deaths worldwide. 
Diabetes and hypertension are well-
known risk factors that should be 
monitored and treated appropriately. 
But the combination of metabolic and 
cardiovascular factors should also be 
included in the equation, according 
to Lars Lönn, professor of vascular 
surgery and radiology at the National 
Hospital in Copenhagen. “Cardio-
metabolic factors such as obesity are 
a major risk nowadays; for instance 
overweight people have a tendency to 
get fat in the liver, which also gives you 
a risk for diabetes,” said Lönn, who 
will chair the course, ‘How old are you 
in reality? Vascular age and clinical 
events,’ today at the ECR. Considering 
these factors is fundamental since the 
incidence of obesity will continue to 
rise in the near future, and with it the 
number of potential cardiovascular 
complications.

Not only are more people becom-
ing obese, they are also developing 
diseases previously associated with 
old age. In the past, vascular events 
occurred mainly in elderly patients. 
Today, however, more and more 
young people are at risk of develop-
ing cardiovascular disease because 
they suffer from conditions such as 
type 2 diabetes. “Nowadays you see 
12-year-old patients with diabetes 
type 2, whereas in the 1970s or 80s 
that would have appeared only in 
people aged 40 to 60. Metabolic risk 
factors also bring forward the athero-
sclerotic process,” Lönn explained.

Imaging can assist in the diagno-
sis and characterisation of vascular 
disease before the situation becomes 
critical, and it can also help monitor 
treatment and follow-up. Calcium 
scoring with CT and arterial Dop-
pler US are less invasive than angi-
ography. However, prognosis really 
depends on prevention, and having 
a healthy lifestyle can minimise the 
chances of vascular events, Lönn 
insisted. “It’s important to keep in 
mind the broader picture. You have 
the calcium score and all these tools 
at your disposal, but isn’t it better 
to stop smoking before problems 
arise? The cheapest way to prevent 
life threatening conditions is to quit 
smoking, start walking and eat bet-
ter. If you change the way you are liv-
ing, you can correct your metabolic 
status,” he said. 

A sedentary lifestyle can lead to 
an increased risk of cardiovascular 
disease. Contrary to preconceived 
ideas, it has nothing to do with how 
hard you exercise. Exercising a little 
every day brings more benefits than 

occasional high intensity-training. 
“You have to move, but this doesn’t 
mean that you need a lot of exer-
cise. If you are a little chubby but 
use your bike to go to work every 
day, you have a lower cardiovascular 
risk than a slim patient with a fat 
belly who doesn’t move so much at 
all. Also it is better to move many 
times a day than run for one hour 
twice a week,” Lönn said.

Nutrition is another key factor 
for cardiovascular prognosis. The 
French paradox seems to exemplify 
perfectly how important balanced 
nutrition is. In France, people tra-
ditionally eat a lot of cheese, which 
is bad for the arteries; however, the 
French have a lower incidence of 
vascular events than many of their 
neighbours. The reason is that they 
also consume a lot of fruits and, 
on average, no more than a glass 
of wine per day, which is known to 
have benefits for the heart.

Finally, smoking significantly 
increases the chances of cardiovas-
cular events. Surgical therapy also 
works better when patients quit 
smoking, Lönn pointed out. “If you 
are going to be operated upon and 
stop smoking, you have definitely less 
risk of complications after the proce-
dure. My hospital has a special pro-
gramme for patients to quit smoking 
before they undergo the surgery, and 
many have chosen to take part in this 
programme,” he explained.

Another scenario radiologists 
should be prepared for is how to 
image vascular trauma in the brain, 
as will be shown during the course 
‘The fast and the furious: vascular 
trauma resulting from traffic acci-
dents,’ on Monday. Motor vehicle 
accidents remain the main cause of 
death among young adults world-
wide. A relatively rare injury, vas-
cular trauma can be difficult to 
diagnose and presents with very het-
erogeneous findings, which range 
from the subtle (brain haematoma 
dissection or intravascular intra-
sections) to the obvious (active 
bleeding or clinical shock leading 
to cardiovascular insufficiency).

In polytrauma patients, radiolo-
gists must also think of the potential 
consequences of vascular injuries, 
recommended Professor Ulrich Lin-
senmaier, Director of the Institute 
for Diagnostic and Interventional 
Radiology at the KMPP Clinics in 
Munich. “Injuries of the supra aortic 
vessels, the carotid and the vertebral 
artery are clinically very important 
and difficult to diagnose. But if they 
are not detected, they can result in 
brain infarction or certain dysfunc-
tion, so we have to be very attentive 
to diagnose them,” he said.

As a matter of fact, recent studies 
show that dissection of supra aortic 
vessels is generally under diagnosed, 
which can have serious consequences 
on patient prognosis. One way to rule 
out this and other vascular injuries is 
to include an arterial phase C spine 
CTA scan in the primary whole-body 
CT (WBTC) scan in patients after 
polytrauma, Linsenmaier recom-
mended. “It is possible to extend 
the arterial CT scan of the vchest 

through the C spine and head and 
neck to arrive at skull base. This 
scan includes the entire arterial tree 
of supra aortic vessels and one can 
therefore rule out supra aortic injury. 
It is technically possible to do so with 
most modern CT scanners, but not 
everybody is aware that it can be 
done this way. Many emergency phy-
sicians order non-contrast CT of C 
spine scan ulteriorly, but they could 
do it as contrast-enhanced CTA in 
the initial scan. In this course, we 
will show participants how to include 
new protocols in the initial WBCT,” 
he explained.

Radiologists should also not for-
get to rule out vascular injuries in 
the abdomen, thorax and extremi-
ties, by including them in the early 
diagnosis CT scan. CT angiog-
raphy (CTA) can, in addition, be 
performed in the lower and upper 
limbs. For heart injuries and vas-
cular injuries of the mediastinum, 
ECT-gated CT protocols are now 
available. “Heart injuries and vas-
cular injuries of the mediastinum 
are increasingly becoming the focus 
of emergency radiology. It is now 
possible to diagnose many entities 
of the heart and vessel injuries that 
were not seen before,” he said.

Another important point to con-
sider is that placing CT equipment 
and emergency radiology depart-
ment close to the trauma centre or 
emergency medicine department 
can significantly improve patient 
prognosis. “Sometimes scanners 
are still located far away from where 
patients arrive in the hospital, but 
in the emergency setting you can-
not always move patients and 100 
metres can become a very long 
and crucial distance,” Linsenmaier 
concluded.

Categorical Course

CLICK (Clinical Lessons for 
Imaging Core Knowledge): 
Never without Arteries
Saturday, March 9, 08:30–10:00,  
Room D1
CC 818:  How old are you in real-

ity? Vascular age and 
clinical events

Moderator: L. Lonn; Copenhagen/DK
A. Clinical considerations 

E. Minar; Vienna/AT

B. Imaging techniques and typi-
cal findings 
H.J. Lamb; Leiden/NL

C. Interactive case discussion: 
how to deal with the results? 
A. van der Lugt; Rotterdam/NL

#CC818 #ECR2013D1

Saturday, March 9, 16:00–17:30,  
Room D1
CC 1118: Stroke
Moderator: M.M. Thurnher; Vienna/AT
A. Clinical considerations 

P.M. Parizel; Antwerp/BE

B. Imaging techniques and typi-
cal findings 
J. Vymazal; Prague/CZ

C. Interactive case discussion: 
what is next after diffusion 
and perfusion? 
A. Dörfler; Erlangen/DE

#CC1118 #ECR2013D1

Sunday, March 10, 08:30–10:00,  
Room D1
CC 1218:  Chest pain: vascular 

non-cardiac causes
Moderator: E. Brountzos; Athens/GR
A. Clinical considerations 

R. Iezzi; Rome/IT

B. Imaging techniques and typi-
cal findings 
F. Wolf; Vienna/AT

C. Interactive case discussion: 
what is really important? 
T.R.C. Johnson; Munich/DE

#CC1218 #ECR2013D1

Sunday, March 10, 14:00–15:30,  
Room D1
CC 1418:  Angina, non-occlusive 

mesenteric ischaemia 
(NOMI) and friends: 
vascular causes of acute 
abdomen

Moderator: O. Chan; London/UK
A. Clinical considerations 

P. Rogalla; Toronto, ON/CA

B. Imaging techniques and typi-
cal findings 
M. Prokop; Nijmegen/NL

C. Interactive case discussion: 
how to proceed? 
A. Palkó; Szeged/HU

#CC1418 #ECR2013D1

Sunday, March 10, 16:00–17:30,  
Room D1
CC 1518:  When every step counts: 

imaging and manage-
ment of peripheral arte-
rial occlusive disease 
(PAOD)

Moderator: J.F.M. Meaney; Dublin/IE
A. Clinical considerations 

M. Schillinger; Vienna/AT

B. Imaging techniques and typi-
cal findings 
T. Leiner; Utrecht/NL

C. Interactive case discussion: 
how to deal with the results? 
Typical cases, pitfalls, and 
what is next? 
L.P. Lawler; Dublin/IE

#CC1518 #ECR2013D1

Monday, March 11, 08:30–10:00,  
Room D1
CC 1618:  The fast and the furious: 

vascular trauma result-
ing from traffic accidents

Moderator: U. Linsenmaier; Munich/DE
A. Clinical considerations 

H. Hoppe; Berne/CH

B. Imaging techniques and typi-
cal findings 
H. Alkadhi; Zurich/CH

C. Interactive case discussion 
R. Morgan; London/UK

#CC1618 #ECR2013D1

19-year-old soccer fan after subway accident. Polytrauma and whole 
body CT WBCT @ 3D VRT checks soft tissue, bone and arteries

Complex injuries of both lower legs and feet, postsurgical imaging

25-year-old farmer with traumatic aortic injury 
Endovascular stent repair completed within 55 min of admission

All images provided by Prof. Ulrich Linsenmaier.

Complex injuries of both lower legs, feet luxation fracture and vascular 
injuries

The Image Interpretation sessions, two traditional highlights 
of every ECR, provide both education and entertainment. Two 
panels of distinguished radiologists will share their knowledge 
and diagnosis strategies with you.

Saturday, March 9, 14:00–15:30, Room A
Image Interpretation Quiz: Radiology is global
Moderator: D. Vorwerk; Ingolstadt/DE
Referee: A. Agrawal; Delhi/IN

Panellists: 
Team 1:  A.R. Gillams; London/UK

T. Leiner; Utrecht/NL 
A. Oikonomou; Alexandroupolis/GR 
C.W. Sperryn; Cape Town/ZA

Team 2:  F.M. Danza; Rome/IT
H.B. Eggesbø; Oslo/NO 
P. Rogalla; Toronto, ON/CA 
M. Studniarek; Gdansk/PL
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Adults with congenital heart disease represent 
growing challenge for healthcare professionals

By Edna Astbury-Ward

The German Competence Network 
of Congenital Heart Defects esti-
mates that one in every 100 babies 
is born with a heart defect (kom-
petenznetz-ahf.de). The number of 
babies with congenital heart disease 
(CHD) each year remains constant 
across Europe, and around 6,000 
babies are expected to have CHD 
each year, but thanks to progress in 
medicine, most of these babies now 
survive to adulthood.

In these patients, imaging can 
assist the cardiac surgeon in many 
ways, and it’s critically important 
for radiologists to become famil-
iar with the most common surgi-
cal procedures of CHD, as well as 
the imaging aspects, believes Prof. 
Michael Hübler, chief physician in 
the department of paediatric cardiac 
surgery at Kinderspital, Zürich.

“We expect a considerable 
increase of such patients due to 
the fact that more than 90% now 
reach adulthood, and also because 
conventional x-ray, ultrasound, CT 
scanning and MRI remain princi-
pal investigational tools to diagnose 
congenital heart defects, as well as 
to diagnose consequent changes fol-
lowing a surgical or interventional 
repair,” said Hübler, who will elabo-
rate on this topic during this after-
noon’s special focus session.

Examples of ways in which imag-
ing can assist these patients are by 
quantifying atrial and ventricular 
volumes consequent to pulmonary 
regurgitation, defining the extent 
and site of stenosis of the aorta or 
the pulmonary arteries, and deter-
mining the extent of pulmonary 
vein stenosis or anomalous inser-
tion of the pulmonary vein. It can 
also help to define the anatomy of 
the coronary arteries in patients 
who have undergone an arterial 
switch operation, Ross procedure 
or Tetralogy of Fallot correction. 
Yet until fairly recently, there has 
been little structured, advanced 
training for non-specialist doctors 
who look after grown-up congenital 
heart (GUCH) patients. The number 
of patients remains relatively low, so 
this type of training has only been 
possible at a few institutions, he 
explained.

Because some GUCH patients 
have post-operative difficulties that 
require imaging, Hübler thinks it 
is important for radiologists to be 
able to identify and assess compli-
cations of typical problems such as 
dilatation of the right ventricle due 

to severe pulmonary regurgitation, 
residual or recurrence of stenosis in 
the aortic arch and isthmus (coarc-
tation), and dilatation of the previ-
ously operated aortic root (post Ross 
procedure). A cardiac emergency 
may occur in an imaging suite, and 
radiologists and radiographers need 
to be aware of such events.

“If a patient with an uncorrected 
cardiac defect, a palliated congenital 
heart defect, or severely decreased 
cardiac function attends for an 
MRI examination, the patient may 
become decompensated after only 
administration of anaesthesia or 
injection of radio-opaque fluid,” 
he noted. “A cyanotic patient with 
significant residual defects may also 
decompensate both haemodynami-
cally and in terms of oxygen satura-
tion and CO2 washout as a result of 
anaesthesia.”

Despite these concerns, the 
future of imaging in GUCH looks 
set to rapidly evolve, and the use 
of MRI for diagnostic purposes is 

likely to increase. Also, MRI may be 
used as a screening tool to examine 
the status of relocated coronaries 
(e.g., after arterial switch or the 
Ross procedure), and it may replace 
some invasive catheter-based diag-
nostic investigations. The use of 
MRI to document the effects of 
congenital cardiac diseases and the 
therapeutic manoeuvres on devel-
opment of the brain is poised for 
growth, according to Hübler. It will 
be interesting to see if MR-based 
interventional procedures can be 
developed further, particularly to 
see if flow phenomenon and com-
puterised models can be developed 
to achieve the best haemodynamic 
results, he added.

“Due to the very often quite 
complex anatomy, imaging is a 
crucial part of these follow-up 
examinations. Invasive proce-
dures and radiation exposure in 
young patients should be avoided 
whenever possible,” commented 
Prof. Matthias Gutberlet, pro-

fessor of cardiac imaging at the 
University of Leipzig, Germany. 
“Usually in children, non-inva-
sive imaging is done by Dop-
pler echocardiography, but when 
children become older and reach 
adulthood, the access to visualise 
especially the right ventricle and 
right ventricular outflow tract 
becomes increasingly difficult 
due to a limited acoustic window 
or changed anatomy. Therefore, 
cross-sectional imaging, mainly 
cardiac MRI (CMR), but more and 
more also cardiac multidetector 
CT, comes into the game.”

Most GUCH defects can be cor-
rected by interventional or surgical 
procedures, which are usually per-
formed as early as possible during 
childhood or infancy. The goal of 
these procedures is to reconstruct 
normal physiology and anatomy, if 
possible. Very often, the reconstruc-
tion of normal anatomy and physi-
ology cannot be achieved or only 
palliative surgical procedures can be 
performed and therefore the effects 
(i.e., volume and/or pressure over-
load, etc.) of that pathologic physi-
ology and anatomy require lifelong 
follow-up examinations.

“Besides depicting the underlying 
pathology in CHD, CMR is capable 
of assessing more than simple anat-
omy; it can assess ventricular func-
tion, muscle mass, scar detection 
and even flow velocity and shunt 
quantification. This is especially 
important for patients with congeni-
tal heart disease, who can benefit 
from the evaluation with newer MR 
sequences and post-processing tools 
like 4D-flow assessment,” he noted. 
“It is anticipated that the number 
of patients for whom these meth-
ods are beneficial is continuously 
increasing due to the progress in 
treatment and diagnosis.”

Special Focus Session
Saturday, March 9, 16:00–17:30, 
Room F1
SF 11:  Adults with congenital 

heart disease (GUCH)
 ▶ Chairman’s introduction: Why 
should a radiologist gather 
information on GUCH patients? 
M. Gutberlet; Leipzig/DE

 ▶ A list of typical surgical 
procedures: the top ten in 
GUCH 
M. Hübler; Zurich/CH

 ▶ ‘Adults are not just big 
children’: differences between 
children and adults 
A.M. Taylor; London/UK

 ▶ Which modality, for which 
patient? MRI or CT, that’s the 
question 
J. Bremerich; Basle/CH

 ▶ Panel discussion: Can we now 
get all the information we 
need to treat GUCH patients, 
non-invasively?

#SF11 #ECR2013F1

MR 4D-flow reconstruction of an adult patient, after surgically corrected tetralogy of Fallot, 
depicts an aneurysm of the right ventricular outflow tract with pathologic flow pattern 
(arrow) due to the aneurysm and pulmonary valve regurgitation. RV=right ventricle, LV=left 
ventricle, RA=right atrium, LPA=left pulmonary artery, RPA=right pulmonary artery, Ao=aorta, 
PA=pulmonary artery. Adapted from: Born S, Pfeifle M, Markl M, Gutberlet M, Scheuermann 
G. Visual Analysis of Cardiac 4D MRI Blood Flow Using Line Predicates. IEEE Trans Vis Comput 
Graph 2012. (Provided by Prof. Matthias Gutberlet)

3D reconstruction of a multidetector CT data set of a 65-year-old patient with a partially 
anomalous left pulmonary vein. (Provided by Prof. Matthias Gutberlet)

57-year-old man with vascular ring, ‘double aortic arch’, huge Kommerell’s diverticulum and aneurysm of the descending aorta. Dysphagia and 
increasing diameter of the diverticulum can be seen. (Provided by Prof. Michael Hübler)

A B C
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Tailored imaging remains urgent priority  
in immuno-compromised patients

By Frances Rylands-Monk

Radiologists need to be aware of the 
limited sensitivity of chest x-ray for 
imaging pneumonia in immuno-
compromised hosts and the danger 
of it being left untreated, ECR del-
egates will hear at this afternoon’s 
refresher course on pulmonary 
infections. More sensitive modali-
ties should be their second line of 
imaging if nothing is revealed on 
x-rays.

In addition, specialists need 
the relevant clinical information 
to interpret images for high-risk 
patients, through interdisciplinary 
teamwork, as well as sound knowl-
edge of differential diagnoses of 
non-infectious disease, according 
to speakers at the course.

For non-immuno-compromised 
patients presenting with small 
pneumonias that can’t be seen on a 
chest x-ray, doctors can wait until 
the disease is large enough to be 
depicted. But in the case of a fun-
gal lung infection, for example, in 
an immuno-compromised patient, 
waiting even 12 hours without 
adequate treatment may bring a rise 
in the mortality rate from 10% to 
30%, noted Prof. Claus Peter Heus-
sel, head of radiology at the Chest 

Clinic, University Hospital of Hei-
delberg, Germany.

Because radiological imaging 
does not depict micro-organisms 
but a reaction of the immune system 
to them, the detectability of disease 
in immuno-compromised patients, 
particularly for lung infection, is 
greatly reduced, necessitating the 
use of sensitive techniques such as 
thin section CT. Thin section multi-
slice CT of the lung does not neces-
sarily need contrast and scanning 
is possible even with low radiation 
dose. However, given the mortality 
risk of the suspected infection ver-
sus the benefit of diagnostic radia-
tion dose, the risk of, for instance, 
5 mSv of radiation exposure is 
not a key issue in many immuno-
compromised patients, particularly 
considering that some have already 

been significantly irradiated by up 
to 20,000 mSv due to tumours or for 
conditioning therapy, he explained.

Radiologists who deal with this 
complex topic must remain aware 
of the susceptibility and disposition 
of such patients when imaging them 
during treatment phase. Specifically, 
in haematological patients with 
lymphoma or leukaemia, immune-
deficiency may be severe in the 
weeks after chemotherapy due to 
neutropenia, Heussel noted.

He thinks the widening avail-
ability of thin section CT for imag-
ing high-risk patients constitutes 
the main major advance in their 
management.

“After a patient has been treated 
for febrile neutropenia, the fever 
may return a second time. If noth-
ing was seen on the baseline CT, a 
second CT scan at a later date if fever 
persists or relapses may show pneu-
monia, possibly a fungal or viral 
infection, or in transplant recipi-
ents, a non-infectious disease or 
microbacterial infection, resistant 
to the initial choice of antibiotics,” 
Heussel said.

This second CT scan would 
exclude or confirm pneumonia, aid 
in guiding invasive procedures in 
the affected lobe, and characterise 
features of the infiltrate to discern 
the underlying disease, particularly 
when no biopsy can be performed 
because of concomitant thrombo-
cytopenia, or when microbiology 
would take several days to find 
underlying disease after a bronchos-
copy with lavage.

“With a CT scan we can get an 
immediate idea of the disease much 
faster and this can guide changes 
in antibiotics prescribed, antifun-
gal treatment or even treatment of 
non-infectious complaints, such as 
congestion, organising pneumonia, 
pulmonary toxicity, or graft-versus 
host disease,” he explained.

Anti-fungal treatment can cost up 
to 10,000 euros per cycle and is more 
toxic than antibacterial treatment, 
at times causing irreversible renal 
impairment. CT not only reduces 
mortality but also by allowing the 
selection of the correct candidates, it 
curbs toxicity to the patient popula-
tion and helps minimise overall costs.

During today’s course, Heussel 
will also discuss how to use EORTC 
(European Organisation for Research 
and Treatment of Cancer) wording 
in reports for better understanding 
of findings.

“The language within the report 
must be clear, with key words such 
as halo, macronodule, air-crescent 
sign, and bone erosion triggering 
adequate treatment measures,” he 
commented. “The report should 
state if the focus of the infection 
is found or not. To say that some-
thing looks suspicious is not good 
enough.”

Scans for immuno-compromised 
patients with the suspicion of infec-
tion should be scheduled immedi-

ately, with minimal waiting periods 
between scans. Specifically, neu-
tropenic patients treated as outpa-
tients run a lower risk of becoming 
infected by resistant multi-organ-
isms. Finally, interpreting results 
from treatment monitoring is not 
always easy as sometimes recovery 
of the immune system means that 
the apparent lesion size – in reality, 
reaction to the infection – might 
grow. Therefore, treatment failure 
or success must be interpreted with 
the clinician, according to Heussel.

The incidence of tuberculosis 
(TB) and multi-drug resistant TB 
remains on the rise in Europe, pos-
ing a major health problem with 
difficult therapeutic approaches, 
pointed out Dr. Catherine Beigel-
man Aubry, head of chest imaging, 
department of radiodiagnostic and 
interventional radiology, Univer-
sity Hospital of Vaudois (CHUV), 
Lausanne, Switzerland. While x-ray 
and CT are likely to remain the 
mainstay for diagnosis and treat-
ment monitoring, PET-CT could 
help in the recognition of respond-
ers versus non responders in the 
case of multidrug resistant TB.

Particularly directed towards gen-
eral radiologists who may have to 
diagnose TB in routine practice and 
emergency situations, Beigelman’s 
talk will aim to clarify their role in 
this setting, as well as providing 
details about the different appear-
ances of TB and non TB infections 
in imaging.

“The frequency of the disease and 
its atypical manifestations must be 
understood. The recognition of 
some patterns such as miliary dis-
ease may be tricky, and analysis 
requires careful attention,” she said, 
adding that CT is the modality of 
choice to help recognise a miliary 
pattern and to differentiate it from a 
bronchogenic dissemination due to 
its capacity to depict disease extent 
and complications.

In her department, chest x-ray 
remains first line in a patient with 
suspected TB, but low-dose CT is 
used if doubt remains over diagnosis. 
In the case of mediastinal enlarge-
ment or pleural effusion, contrast 
administration is recommended.

“CT can reveal active TB that may 
not be visible on chest x-ray as well 
as differentiate findings suggestive 
of old TB versus active lesions. In 
some complex cases, CT after treat-
ment may be helpful for confidently 
detecting reactivation,” Beigelman 
said.

She anticipates that delegates will 
be keen to hear about the less com-
mon radiological signs of TB.

The typical imaging appearance of 
TB depends on the stage and on the 
immune-competence of the patient, 
and findings may combine alveo-
lar consolidation, necrotic lymph 
nodes, miliary or bronchogenic 
micronodulation, cavities, pleural 
effusion, as well as necrotic cold 
abcesses.

In non-immuno-compromised 
patients, primary TB typically 
presents with consolidation in the 
middle and lower lobes, and necrotic 
lymphadenopathy. Fibrosis, tuber-
culomas and calcified nodes may 
result as sequelae. Meanwhile the 
hallmarks of TB reactivation com-
prise cavitation and tree-in-bud 
appearance involving the apical 
and posterior segments of the upper 
lobes and the superior segments of 
the lower lobes.

In immune-compromised 
patients, primary TB findings may 
appear as miliary or disseminated 
disease or, in the case of severe 
immune-suppression as atypical, 
potentially with pleural effusion and 
tracheobronchial involvement.

Less common than TB, non-
tuberculous mycobacterial (NTM) 
infections are frequently under-
diagnosed, according to Beigel-
man. Despite a great overlap in their 
appearance, the presence of cavities 
on sites other than the upper lobes 
should suggest NTM infection.

Delegates will also learn about 
emerging infections and the radio-
logical patterns that suggest human 
metapneumovirus (hMPV), SARS-
associated coronavirus and Avian 
influenza from Dr. Tomás Franquet, 
section chief of thoracic radiology, 
Sant Pau Hospital, Barcelona.

Refresher Course: Chest
Saturday, March 9, 16:00–17:30,  
Room I/K
RC 1104:  Pulmonary infections:  

the old and the new
Moderator: F. Gleeson; Oxford/UK

A. Mycobacterial infections 
C. Beigelman; Lausanne/CH

B. Infectious disease in immu-
no-compromised patients 
C.P. Heussel; Heidelberg/DE

C. Emerging infections 
T. Franquet; Barcelona/ES
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Typical radiological course of neutropenia (Aspergillus pneumonia) due to chemotherapy for treatment of acute myeloic leukaemia. Initially, early detection of a nodule with halo sign that 
develops into consolidation, later cavitation and shrinkage. (Provided by Prof. Claus Peter Heussel)

Reactivation tuberculosis characterised by cavitated alveolar consolidation of the apical 
segment of the right lower lobe associated with centrilobular micronodules with tree-in-bud 
appearance of the right upper lobe. (Provided by Dr. Catherine Beigelman Aubry)

Recurrence of tuberculosis in a severely immuno-compromised HIV-positive patient. Miliary 
pattern characterised by random distribution of micronodules very well assessed on 8 mm- 
thick maximum intensity projection image. The axial CT scan was almost unremarkable at this 
level. (Provided by Dr. Catherine Beigelman Aubry)
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Advanced MR imaging helps  
in interpretation of brain tumours

By David Zizka

Advanced MR imaging techniques 
such as perfusion and functional 
imaging have been a great help in 
improving the diagnosis and stag-
ing of brain tumours. Unlike con-
ventional MR techniques, advanced 
MR techniques can be used to 
obtain information not only on the 
morphological, but also on the func-
tional characteristics of tumours.

One of the most common types 
of brain tumour is glioblastoma, 
which is highly malignant and has 
a high cell reproduction rate due to 
the fact that it is nourished by a large 
network of blood vessels. Accord-
ing to the American Brain Tumour 
Association there are two types of 
glioblastoma: primary glioblasto-
mas, which tend to form and make 
their presence known quickly by 
growing aggressively, and second-
ary glioblastomas, which are also 
aggressive but show slower growth 
and only represent 10 percent of all 
diagnoses.

Due to a lack of effective of 
therapies, the prognosis in cases of 
glioblastoma remains poor, and so 
there is an urgent need to find new 
therapeutic approaches.

One of the reasons why the treat-
ment of glioblastoma is such a chal-
lenge is that it consists of various cell 
types, which may react differently 
to various forms of treatment. As a 
result, the treatment, in most cases, 
combines several methods.

“Overall there is no effective treat-
ment for high-grade glioblastoma. 
The current therapeutic approaches 
are surgical resection of the tumour 
bulk if possible, depending on the 
location of the tumour, followed 
by radiation and chemotherapy. 
One of the main difficulties is that 
it can be difficult to exactly measure 
the tumour‘s extent, since malig-
nant tumour cells often infiltrate 
the brain parenchyma beyond the 
tumour’s contrast-enhanced por-
tion, which makes it difficult to 
completely surgically resect the 
initial tumour,” said Professor Pia 
C.  Maly Sundgren, head  of the 
department of diagnostic radiol-
ogy, Clinical Sciences, Lund Uni-
versity, and Senior Consultant at 
Skåne University Hospital, Lund, 
Sweden.

Radiation and chemotherapy are 
used to slow the growth of tumours 
that cannot be removed surgically. 
Chemotherapy may also be used in 

young children to delay the need 
for radiation.

Despite achievements in the field 
of advanced imaging techniques it 
still remains difficult to predict and 
monitor brain tumour response in 
individual patients, especially when 
it comes to the use of anti-angiogenic 
therapies, during which uncommon 
patterns of tumour response and 
progression can be seen.

Pseudoprogression for example 
usually occurs early while treat-
ing a brain tumour with radiation 
and Temodar, which makes the 
tumour appear to progress due 
to its increased size and contrast 
enhancement. This is a common 
reaction to the treatment, but the 
lesion will decrease in size and con-
centration on its own if the initial 
treatment is continued without any 
change.

Pseudo-response on the other 
hand occurs during anti-angiogenic 
therapy, for example the use of Avas-
tin, which causes significant reduc-
tion in contrast enhancement due to 
changes in vascularity, but should 
not be mistaken for a real reduction 
in the extent of the lesion.

Prof. Sundgren explained how to 
spot these pseudo-reactions: “Both 
can be best detected with advanced 
MR imaging especially diffusion-
weighted imaging, which looks at 
the random motion of water mole-
cules and perfusion imaging, which 
studies the cerebral blood volume 
and cerebral blood flow in the brain, 
including the tumour. Though MR 
spectroscopy is less helpful.”

Confusion and incorrect inter-
pretation can, in part, be avoided 
by having good clinical informa-
tion about the original tumour type; 
tumour extent, as seen through MR 
imaging after contrast administra-
tion; current course of chemother-
apy treatment; radiation dose; and 
the time between radiation treat-
ment and imaging findings. It is 
also helpful to use perfusion and 
diffusion imaging as part of the MR 
imaging protocol. The use of PET 
imaging might also be valuable, as 
well as a combination of informa-
tion gained from both modalities.

Despite the fact that the long-term 
prognosis remains poor, there have 
been recent studies which have shown 
an increase in the overall survival rate 
for glioblastoma patients treated with 
Avastin, according to Prof. Sundgren.

Especially in recurrent glioblas-
toma, the treatment options have 

mainly been limited to high-dose 
chemotherapy. The administration 
of Avastin alone or in combination 
with CPT-11 has shown a signifi-
cant improvement in response rates, 
progression-free survival times and 
overall survival.

A more recent study has shown 
that Avastin alone was nearly as 
effective as it was in combination 
with chemotherapy, but with much 
milder side effects. When dealing 
with patients suffering from ter-
minal glioblastoma a stand-alone 
Avastin therapy may lead to an 
improvement in quality of life, with-
out the common toxic side effects of 
chemotherapy.

When asked about whether 
we need advanced imaging tech-
niques in daily practice, Prof. Sun-
dgren gave a very clear answer: 
“Yes, I strongly advocate the use of 
advanced MR imaging in the work-
up and follow-up of a patient with 
brain tumour. It is helpful for the 
radiologist or neuroradiologist to 
give the correct interpretation and 
it is helpful for the clinician in the 
treatment of the patient.”

The session will also feature a 
talk by Professor Meng Law from 
the Los Angeles County Hospital & 
USC Medical Center on the topic of 
diffusion-weighted imaging (DWI) 
and diffusion tensor imaging (DTI). 
His talk will include information on 
how to use diffusion imaging for 
predicting the response to radiation 
while using functional diffusion 
maps, as well as chemotherapeutic 
agents such as temozolomide and 
bevacizumab. The challenges and 
pitfalls of using DTI, fibre tractogra-
phy (FT) and fractional anisotropy 
(FA) maps for presurgical planning 
will be discussed.

“There is significant error in 
comparing FT and FA presurgical 
maps to intraoperative electrophysi-
ological mapping up to 8.7 mm and 
sometimes even more. This is due to 
errors in co-registration, brain shift, 
imaging error and surgical error,” 
explained Prof. Law.

Some controversial issues about 
whether DTI is really useful in 
the clinical setting or merely just a 
mathematical tensor algorithm will 
also be raised.

The session will conclude with 
a talk on perfusion imaging from 
Professor Yelda Özsunar from the 
Adnan Menderes Universitesi in 
Aydin, Turkey.

Refresher Course: Neuro
Saturday, March 9, 16:00–17:30, 
Room G/H
RC 1111:  Brain tumours: 

advanced imaging 
techniques in daily 
practice – do we really 
need them?

Moderator:  Z. Merhemic; Sarajevo/BA

A. Diffusion-weighted imaging 
(DWI) and diffusion tensor 
imaging (DTI) 
M. Law; Los Angeles, CA/US

B. Perfusion imaging 
Y. Özsunar; Aydin/TR

C. Follow-up after treatment 
P.C. Maly Sundgren; Lund/SE
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Axial and Coronal T1-w post contrast images demonstrate focal contrast enhancing lesion (Fig. A and B) with no signal abnormality on FLAIR  
(Fig. C) in a 56-year-old male treated with Avastin for GBM in left parietal lobe (figure not shown). No increased CBV and CBF (Fig. D and E) 
suggesting the lesion to be radiation induced. Total disappearance of contrast enhancement on the one month follow-up examination (Fig. F) 
supports this diagnosis. (All images provided by Prof. Pia C. Maly Sundgren)
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with huge gains in 
cellular therapy
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By John Bonner

This week the eyes of the radiology 
world are firmly fixed on events here 
at the ECR. But in the months lead-
ing up to this congress, the major 
imaging equipment vendors have 
been looking elsewhere, beyond the 
borders of Europe to the growing 
markets of the developing world.

Medical services in countries 
like China and India are becoming 
increasingly sophisticated, and both 
doctors and patients are demand-
ing the same high quality diagnostic 
technology available in developed 
economies, and some companies 
in the commercial exhibition at the 
Austria Center are demonstrating 
the solutions that have been spe-
cifically developed for these emerg-
ing markets. In the current climate 
of financial austerity, they believe 
these products are also relevant for 
Europe.

A good example is GE Health-
care’s Brivo MR355 Inspire, one of 
two new MRI systems being pre-
sented for the first time in Europe. 
While the other machine, the 1.5-
Tesla Optima MR360 Advance, is 
a premium product designed for 
traditional markets, the Brivo is 
an entrance-level machine specifi-
cally created for use by customers 
in Asia, South America and Africa, 
explained Richard Hausmann, gen-
eral manager of GE’s MRI business.

“The magnets used in Brivo were 
developed at our U.S. research 
headquarters, but much of the rest 
of the system was designed and 
built in China,” he said. “We have 
a ‘distributed’ research and devel-
opment workforce with centres in 
various parts of the world. There 
are around 200 engineers based in 
Beijing working on solutions that 
are appropriate to the needs of the 
local market.”

The new machine is designed with 
a smaller footprint than existing 
devices and is intended to be simple 

and economical to install and main-
tain. The technology may be equally 
suitable for smaller hospitals in the 
developed world that are thinking of 
acquiring their first machine.

“We are trying to bring MR tech-
nology to everyone and particularly 
those living in distant rural areas. 
The scanner has to be easy to use 
because the standard of training for 
technicians may not always be as 
high as we would want,” Hausmann 
said. “Patient comfort is another 
important consideration, as patients 
in developing countries will often be 
seen at a later stage of the disease 
process. So, for example, we have 
designed a low level table which 
very sick people will find easier to 
get on or off.”

Although Brivo is geared for use 
in emerging markets, GE aims to 
provide the same diagnostic stand-
ards for all its customers. This is part 
of a broader policy that is attempt-
ing to ‘humanise’ MR procedures 
and make them a less intimidating 
experience for patients. The com-
pany recognises that a major cause 
of patient discomfort is the noise 
generated within conventional MR 
systems, which may sometimes 

reach levels of around 110 dBA – 
equivalent to standing next to the 
speaker stack at a rock concert.

As with the new premium sys-
tem, Brivo features OpTix Optical 
RF technology, which offers a high 
channel count, with analogue to 
digital signal conversion inside the 
MR suite to minimise noise and 
signal degradation, but it operates 
away from the patient to enhance 
comfort and safety. GE reckons that 
OpTix provides up to 27% higher 
signal-to-noise ratio over conven-
tional, analogue signal receivers, 
improving image quality and clini-
cal confidence.

At the ECR, the vendor is also 
unveiling its new Silent Scan prod-
uct, which can reduce noise in the 
MR suite to something equivalent 
to normal ambient levels.

“Previous acoustic noise mitiga-
tion techniques have focused on 
insulating components and muf-
fling sound rather than treating 
the noise at the source. With Silent 
Scan, acoustic noise is essentially 
eliminated by employing a new 
advanced 3D acquisition and recon-
struction technique called Silenz, 
in combination with the company’s 

high-fidelity MR gradient and RF 
system electronics,” Hausmann said.

Expanding on its global R&D 
footprint that includes a new high 
tech facility in Suzhou, Philips has 
developed a reliable and to develop 
a reliable and simple to use machine 
for developing markets. The Multiva 
1.5-Tesla unit is designed to ease 
patient discomfort and increase 
productivity by reducing the time 
spent setting up an examination. It 
features the FlexStream workflow 

system, which enables efficient 
handling of coils for head, spine, 
musculoskeletal and neurovascular 
examinations, allowing a reduction 
of up to 40% in the time it takes to 
position the patient and coils before 
securing an image, according to the 
manufacturer.

Another feature of the Multiva sys-
tem is SmartSelect software, which 
automatically determines which 

MRI manufacturers target business 
opportunities in emerging markets

continued on page 18

Dynamic liver imaging using the mDIXON technique. Complete coverage of the liver is possible 
in a breath-hold of only 15 seconds. (Provided by Philips)

MR image of the posterior triangle of the 
neck using the DWIBS (diffusion-weighted 
whole body imaging with background body 
subtraction) technique. (Provided by Philips)

High-resolution, proton density-weighted 
image of the ankle. (Provided by Philips)

Diffusion tensor imaging can help to improve visualisation of white-matter fibre tracts.  
(Provided by Philips)

Anatomical details of the head, knee and brain viewed with the new Magnetom Prisma 3-Tesla MRI system. The machine combines high gradient strength and fast gradient slew rates in a way  
that is unprecedented for commercial whole-body systems worldwide, according to the manufacturer. (Provided by Siemens)
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coils and elements should be acti-
vated to yield the maximum signal-
to-noise ratio (SNR) in the region 
of interest for greater efficiency and 
higher image resolution. Addition-
ally, a large neurovascular coil design 
allows patients to use headphones 
during their examination, which 
can help improve patient comfort. 
These improvements will maximise 
the value of the system and allow cli-
nicians to treat more patients each 
day without compromising image 
quality, the company explained.

Meanwhile, Hitachi Aloka Medi-
cal Systems believes that tackling 
patients’ anxiety and their feelings 
of claustrophobia is as important 

as controlling noise during a pro-
cedure. Moreover, it can also make 
life easier for the medical staff by 
reducing the number of examina-
tions that have to be aborted because 
of anxious patients.

The company has pioneered a 
novel oval-shaped bore for its devices 
to more accurately reflect the typi-
cal human body shape. The idea 
was introduced last year with its 1.5-
Tesla Echelon Oval system, and now 
Hitachi has developed the 3-Tesla 
Trillium Oval machine to support 
the increasing application of high-
field machines in routine procedures.

As with the Echelon Oval, the 
new system has a 74 cm bore, giv-
ing greater comfort than the 60 
cm available in standard 1.5-Tesla 

MR units or the 70cm offered with 
the latest generation of wide-bore 
magnets. Other features intended 
to improve patient comfort include 
a 63-cm-wide mobile table with a 
250 kg weight capacity and retract-
able arm boards for better patient 
safety, along with ‘feet-first’ imaging 
as standard for all procedures.

Siemens Healthcare is introduc-
ing a 3-Tesla machine and is empha-
sising its value as a research tool in 
neurology, physiology and tissue 
metabolism studies. The company 
believes that the Magnetom Prisma 
sets new standards, having a gradi-
ent strength of 80 milli-Tesla per 
metre (mT/m) combined with a 
slew rate of 200 Tesla per metre per 
second (T/m/s).

The system also offers a tandem 
configuration unavailable in any 
other commercial whole-body sys-
tem, according to the vendor. The 
device’s combination of high gradient 
strength and fast gradient switching 
speed allows for increased image 
quality compared to conventional 
devices. Due to this combination 
of high spatial and temporal resolu-
tion, the new machine can report-
edly achieve good image quality, 
especially in very demanding appli-
cations. Furthermore, by combin-
ing high gradient strength with fast 
gradient switching speed, the Mag-
netom Prisma offers new possibilities 
in areas such as diffusion imaging, 
because even minor diffusion effects 
can be captured. Moreover, the diffu-

sion spectrum imaging (DSI) appli-
cation makes it possible to resolve 
fine anatomical details of the brain, 
such as crossing white-matter fibres 
by using up to 514 diffusion encod-
ing directions, Siemens stated.

At Toshiba’s ECR booth, employ-
ees are keen to demonstrate the 
potential advantages of an upgrade 
for the M-Power operating sys-
tem in improving workflow. These 
enhancements are available on its 
Vantage Titan 1.5 and 3-Tesla MR 
systems. They help to create a user-
friendly interface that simplifies 
both acquisition and post-process-
ing and that streamlines many of 
the time-consuming steps used in 
routine clinical scans, according to 
the company.

continued from page 17

                     

 
 

 

 

And learn all about the most recent developments in healthcare technology.

Visit the Technical Exhibition!
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By Csaba Pinter, Andras Lasso, An 
Wang, David Jaffray,  
and Gabor Fichtinger

Recent years have seen a growing 
interest in adaptive radiation ther-
apy (RT) research, and yet the avail-
able software tools do not reflect this 
tendency. The commercial applica-
tions are not only expensive, but 
typically cover only routine clinical 
procedures, and offer very limited 
flexibility and extensibility. On the 
other hand, the available open-
source packages fall short in terms 
of limited scope, reliability, user 
support, lack of documentation, or 
dependency on commercial soft-
ware packages (such as MATLAB).

Our research team, funded 
by Cancer Care Ontario and the 
Ontario Consortium for Adaptive 
Interventions in Radiation Oncology 
(OCAIRO, a diverse community cov-
ering over twenty RT research groups 
in Ontario, Canada), proposed to 
develop an RT research platform that 
overcomes these challenges.

As a result of extensive and coor-
dinated long-term efforts, 3D Slicer 
has emerged as a widely used plat-
form for medical image computing 
and image-guided interventions. 
Its extensibility, built-in algorithms, 
and extensive documentation, along 
with its visualisation, scripting and 
data handling capabilities make it a 
natural choice of platform for an RT 
research toolkit. Our SlicerRT toolkit 
thus builds on 3D Slicer, leveraging its 
flexible plug-in mechanism to pro-
vide additional features needed for 
RT research. Its feature set was defined 
through consensus discussions with a 
large pool of RT researchers, includ-
ing both radiation oncologists and 
medical physicists from OCAIRO.

The RT-specific features include 
loading DICOM-RT data, handling 
various structure set contour repre-
sentations, computing and displaying 
dose-volume histograms, creating 
accumulated dose volumes, com-
paring dose volumes and contours, 
visualising isodose lines and surfaces 
(Figure 1), performing morpho-
logical operations on contours, and 
registering images using multistage 
B-spline deformable registration or 
landmark deformable registration. 
The imported images, dose maps 
and structure sets are represented 
as standard 3D Slicer data objects, 
therefore the large number of already 
existing 3D Slicer modules are all 
usable for the analysis, processing, 
and visualisation of RT data.

The underlying algorithms are 
either implemented utilising the 
libraries already used by 3D Slicer 
for visualisation (VTK) and image 
processing (ITK), or provided by the 
Plastimatch library (plastimatch.
org). The architectural details are 
described in an article recently pub-
lished in Medical Physics1.

1 Pinter, C., A. Lasso, A. Wang, D. Jaffray, and 
G. Fichtinger, ‘SlicerRT – Radiation therapy 
research toolkit for 3D Slicer’, Medical 
Physics, vol. 39, issue 10, pp. 6332/7, 
10/2012

An example of the use of the 
SlicerRT package is the evalua-
tion of the effectiveness of RT plan 
adaptation techniques. The goal 
is to simulate and assess different 
types of adaptation methods for 
multiple-fraction external beam 
radiation therapy treatment cases. 
One of these is the isocenter shift-
ing technique, which optimises 
the dose delivered to the target 
volume and the organs at risk by 
physically moving the isocenter. 
The 3D Slicer’s built-in rigid reg-
istration and resampling modules 
are used to align the planning and 
daily anatomy images, and then a 
SlicerRT module is used to accumu-
late the delivered daily doses. The 
other technique uses deformable 
registration to simulate online re-
planning, which is also part of the 
3D Slicer repertoire. Next, the dose-
volume histogram (DVH) for the 
accumulated dose distributions is 
computed using a SlicerRT module 
for the original case without adap-
tation, the isocenter shifting case, 
and the online re-planning case. The 
DVH curves can be displayed for the 
target volumes for visual assessment 
(Figure 2). To quantify the results, 
the D90 metric is computed for the 
target volume, and the D1 and D99 
metric for the organs at risk.

SlicerRT has been developed 
following software develop-
ment processes that have already 
proved to work well for 3D Slicer, 
thus ensuring software quality. 
The source code and test data are 
openly available. The project has a 
wiki page, which contains detailed 
guides for users and developers, as 
well as information about events 
and meetings (www.assembla.
com/spaces/slicerrt). The SlicerRT 
functions are automatically tested 
on various operating systems every 
night, identifying potential regres-
sions by reporting the test results on 
a dashboard system. SlicerRT and 
3D Slicer are distributed under a 
BSD-style open-source license. The 
software may be used not only for 
research purposes but also for clini-
cal and commercial projects.

The SlicerRT extension is sup-
ported on Windows, Mac, and 
Linux operating systems. To get 
started download and install 3D 
Slicer from www.slicer.org, then 
use its built-in extension manager 
to download and install the SlicerRT 
extension.

As current funding ensures fur-
ther development for several years, 
SlicerRT will foreseeably evolve fur-
ther, incorporating new features and 
integrating closer with other tools. 
We also expect that other research 
groups will join these efforts.

The current version of the toolkit 
will be presented at the IMAGINE 
Workshop presented by the Euro-
pean Institute for Biomedical Imag-
ing Research (EIBIR). The project 
will be showcased on Saturday, 
March 9, 14:00–15:30 in the EIBIR 

IMAGINE Theatre next to room U 
on the second level.

The accompanying poster to 
this presentation is published in 
EPOS™ and can be accessed online 
at myESR.org/EPOS. The poster 
(X-NNNN) is titled ‘SlicerRT – 
Radiation therapy research toolkit 
for 3D Slicer’.

Csaba Pinter, Andras Lasso, and 
Gabor Fichtinger work in the Labo-
ratory for Percutaneous Surgery, 
Queen’s University, Kingston, Can-
ada. An Wang and David Jaffray 
work at Radiation Medicine Pro-
gram, Princess Margaret Hospital, 
Toronto, Canada.

SlicerRT sets new standard for radiation 
therapy research tools

EIBIR presents IMAGINE
After last year’s success, EIBIR is again hosting the IMAGINE Workshop, under the heading ‘Novel technology that 
shapes radiology’. IMAGINE aims to stimulate interaction between imaging researchers and radiologists. Lead-
ing international academic and industrial research groups present their latest developments in medical image 
analysis and image-guided interventions. During the interactive software demonstration sessions the visitors 
get hands-on experience with developed techniques and tools. The presenters of the workshops were invited 
to introduce their work in ECR Today.

Figure 1: Isodose lines and surfaces created by SlicerRT shown in a standard 3D Slicer scene.

Figure 2: Comparison of dose escalation results in SlicerRT. The upper right view shows the 3D models created from the contoured structures 
(targets, organs at risk), intersected by the same axial slice shown in the bottom left viewer. The DVH plots in the upper right corner show the 
difference between the delivered total doses to the target volume using the three techniques (solid: no registration; dashed: rigid registration; 
dotted: deformable BSpline registration).
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Answers for life.

Alzheimer’s, a debilitating and deadly 
disease, is on track to become a global 
epidemic. To help physicians take on 
this growing healthcare challenge, 
Siemens is proud to introduce 
comprehensive hardware and software 
PET•CT imaging solutions for the 
detection of amyloid plaques in the 
living brain. 

Leading the way, Siemens Biograph™ 
mCT PET•CT scanner features the 
industry’s finest volumetric resolution* 
of 87 mm3 and four times improvement 
in contrast, enabling clear differentia-
tion of grey and white brain matter. 

And with syngo®.PET Amyloid 
Plaque** software, physicians are now 
able to automatically quantify uptake 

ratios to obtain additional information 
about amyloid levels. 

Together, these breakthrough 
technologies support physicians in 
more confidently evaluating for 
Alzheimer’s. Come and see for yourself 
how Siemens is helping in the fight 
against one of the world’s most 
threatening diseases. 
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Answers, visualized.
Biograph mCT— helping physicians fight against Alzheimer’s, 
one of the most threatening diseases 
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By Maria del C. Valdés Hernández, 
Michael J. Jackson, Mark E. Bastin and 

Joanna M. Wardlaw

The Brain Research Imaging Cen-
tre (BRIC), within the School of 
Clinical Sciences at The Univer-
sity of Edinburgh, has developed 
BRIC1936, a suite of software for 
lesion assessment of magnetic reso-
nance (MR) images. The suite was 
initially created in response to the 
need for accurately segmenting 
white matter lesions on brain scans 
of older individuals in real-time, and 
has since evolved into a set of tools 
that can be applied not only to the 
brain, but to any other body struc-
ture, to measure lesion progression 
and MR signal intensity change. 
The principle of BRIC1936’s tissue/
lesion assessment technique is to 
take three different MR sequences 
that have been aligned and map 
these three sequences within a red-
green-blue colour space. This map-
ping allows for lesions and tissues to 
be identified more easily.

MR scanners from the nine main 
scanner manufacturers produce more 
than 20 basic pulse sequences from 
which there are more than 180 sub-
types (www.mr-tip.com/serv1.php). 
Specific pulse sequence weightings 
are dependent on field strength, 
scanner hardware and the pathology 
being imaged. None of this variability 
affects the performance of BRIC1936.

One BRIC1936 component, the 
RGB Explorer, allows a user to 
explore sequence combinations in 
the RGB colour space (Figure 1). 
The user can identify what, for them, 
is the ideal combination for distin-
guishing the tissue or lesion that is to 
be extracted from the surrounding 
tissues. Once a colour-fused image 
is obtained, BRIC1936’s Automatic 
Lesion Extractor (ALE), applies 
minimum variance quantisation to 
reduce the number of colour tones 
in the image to 32 without compro-
mising its quality (Figure 2). The 
position of these 32 ‘clusters’ in the 
RGB space is shown on a graph. The 

user can then select the sets of clus-
ters that correspond to the colour 
in which the lesion – or tissue to 
be segmented – is shown. Concur-
rent to this, ALE displays the binary 
mask of the lesion or tissue being 
segmented. The binary mask can be 
further edited if required, to make 
it more accurate.

BRIC1936 is very versatile regard-
ing the image formats that it can 
manage. Currently, it accepts data 
in any image format including bit-
map, JPEG, TIFF, Analyze™ 7.5, and 
NIfTI. A version that manipulates 
DICOM files is under development. 
At present, BRIC1936 requires the 
images to have already been aligned, 
and ALE requires a binary mask of 
the region upon which segmenta-
tion will be applied as input (e.g. an 
intra-cranial cavity for the brain).

BRIC1936 components have been 
implemented in both MATLAB and 
C++, and are used to support user 
interaction via graphical user inter-
faces. A C++ version of ALE, built 
using the open source VTK image 
visualisation toolkit and which runs 
as a standalone application on Win-
dows (XP), has been developed in 
collaboration with the UK’s Software 
Sustainability Institute. MATLAB 
versions of RGB Explorer and ALE 
are also available and run under 
MATLAB (R2008b and R2011b) on 
Windows (XP) and Linux/UNIX. 
There are also components to assess 
lesion progression using dual time 
point images of a single sequence 
to output atrophy and lesion 
changes (Figure 3) and to carry 
out intensity analysis. BRIC1936 
components are available free of 
charge as Apache 2 licenced open-
source products via SourceForge  
(http://sourceforge.net/projects/
bric1936/). The MATLAB version 
has been validated [1–4] and used 
by medical students and research-
ers in studies of older subjects and 
patients with stroke and brain 
tumours where the total number of 
subjects analysed exceeded 1,000. 
It has also been used by different 

operators including some with little 
image processing experience, who 
all found it easy to use.

Features:
BRIC 1936 allows users to use 
volumes stored in a number of 
common image formats including 
bitmap, TIFF, JPEG, NIfTI or Ana-
lyze7.5. BRIC 1936 supports real-
time processing via a user-friendly 
interface. The results can be saved 
as 8-bit binary mask volumes with 
associated text files with meta-data 
about the output masks (for exam-
ple, the tissue mask volume). Com-
ponents are also provided for visual-
ising several slices of MR sequences 
simultaneously in sagittal, coronal 
and axial planes as well as in sev-
eral colour maps; performing logical 
operations with MR sequences and 
binary masks; and exploring effec-
tive sequence combinations. The 
C++ version replicates the func-
tionality of the MATLAB version 
of the segmentation component 
but as a standalone application for 
which users need not download any 
additional software.

The project will be showcased on 
Saturday, March 9, 14:00–15:30 in 
the EIBIR IMAGINE Theatre next 
to room U on the second level.

The authors are from the Department 
of Neuroimaging Sciences, Western 
General Hospital, University of Edin-
burgh, UK.
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BRIC1936: a software suite for lesion 
assessment: segmentation, progression and 
intensity analysis in magnetic resonance imaging

Figure 1: RGBExplorer: module for exploring colour combinations.

Figure 2: Automatic Lesion Extractor (ALE): module for tissue/
lesion segmentation. This example shows the extraction of part of 
the high water content within a glioma.

Figure 3: Longitudinal Changes module (LC): module for detecting 
longitudinal changes. This example shows the detection of atrophy and 
white matter changes in brain scans taken 2 years apart using the FLAIR 
sequence.

ESHNR continues to bring radiological 
specialists together

By Martin Mack

The European Society of Head and 
Neck Radiology (ESHNR) was 
founded in 1987. The ESHNR is one 
of the smaller subspecialty societies 
affiliated with the European Society 
of Radiology (ESR). Membership is 
open to any qualified professional 
who has made a significant contri-
bution to head and neck radiology 
or who devotes a significant por-
tion of their time to the study of 
diseases of the head and neck. This 
specialty crosses the boundaries of 
body imaging and neuroradiology. 
The society therefore benefits from 
a healthy mixture of radiologists, 
some of whom are neuroradiolo-
gists, while others are body imagers 
or those who only practice head and 
neck radiology. This allows for bal-

anced discussion about educational 
and training issues.

Training in head and neck radiol-
ogy is often neglected. It is impor-
tant that it forms part of core train-
ing, allowing the acquisition of 
knowledge necessary for acute care 
and general radiology. The ESHNR 
education board members therefore 
submit questions to the ESR to be 
used in the European Diploma in 
Radiology (EDiR) examination.

The ESHNR has a particular inter-
est in education. It holds an annual 
meeting which is very popular, with 
a mixture of cutting-edge topics, sci-
entific research presentations and a 
refresher course. The last meeting 
took place in September, 2012 in 
Leipzig. The next meeting (the 26th 
Congress and refresher course) is to 
be held in Izmir in October, 2013. 

There are ESHNR prizes for the best 
oral presentation and poster.

We recognise that high level spe-
cialist training in head and neck radi-
ology may be difficult to attain. We 
have therefore established head and 
neck radiology scholarships for radi-
ologists, within three years of certifi-
cation. Eleven training centres in eight 
different countries took part in 2012. 
These programmes offer trainees the 
opportunity to supplement their exist-
ing knowledge with further intensive 
modular training in head and neck 
radiology, supervised by a specialised 
tutor in highly regarded academic 
training centres around Europe. 
Three programmes were offered and 
organised by the European School 
of Radiology (ESOR) in 2012. The 
successful applicants receive a jointly 
funded grant provided by the ESR, 

ESOR and the ESHNR. A certificate 
from the ESR and ESOR is awarded 
upon successful completion of the 
programme and receipt of a written 
report of the work undertaken.

Members of the society assist the 
ESR in the preparation and organisa-
tion of the head and neck component 
of the annual European Congress of 
Radiology, providing a broad spec-
trum of education to those who want 
to learn basic head and neck radi-
ology and those who wish to learn 
from and compare with lecturers 
from the best centres in the world.

Radiologists who wish to dem-
onstrate that they have attained a 
higher level of understanding of 
head and neck radiology can sit 
the exam for the European Diploma 
in Head and Neck Radiology. We 
will also be contributing to ESR 

self-assessment tools to encourage 
continuous, lifelong learning.

We are a friendly and active mul-
tinational society and aim to make a 
difference to the level of knowledge 
and understanding of head and neck 
radiology across Europe. The size of 
our membership allows all members 
to participate actively if they wish to, 
and feel that their voice is heard. The 
annual meeting allows us to meet 
other radiologists and exchange new 
ideas. We welcome new members. 
Please come to Izmir to learn, have 
fun and make new friends.

More information on the ESHNR 
can be found at www.eshnr.eu

Professor Martin Mack from Frank-
furt am Main, Germany, is the 
ESHNR President.
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Visit us at booth 320 in Expo C 
and discover “solution stars in radiology”

Made for the way
you are.

ECHELON OVAL
The human shape
You benefit from a patient-focused, cost-effective 1.5T MR system, featuring a 74cm
oval bore and an extra-wide patient table combined with superior imaging capabilities.

Your patients experience a comfortable, calming and spacious environment 
in an MR system built around the shape of the human body. 

By Elna-Marie Larssson

The European Society for Mag-
netic Resonance in Medicine and 
Biology (ESMRMB) is a non-profit 
organisation with more than 1,300 
active members, which aims to 
promote research and educational 
activities in the field magnetic res-
onance in medicine and biology. 
Our society was founded in 1984 
and is a platform for radiologists, 
physicists, basic scientists, tech-
nicians/radiographers and others 
with an active role in the field  
of MR.

The ESMRMB continues to attract 
more and more participants to its 
Annual Scientific Meeting, which 
offers a forum for integrated Euro-
pean research activities in basic and 
clinical MR applications. 

This year the ESMRMB will hold 
its 30th Annual Scientific Meeting 
from October 3 to 5, 2013, in Tou-
louse, France and it expects to receive 
numerous contributions from spe-
cialists all over the world. Abstracts 
can be submitted until May 24, 2013 
so make sure to contribute.

Clinicians and scientists under 35 
years of age (as of January 1, 2013) 
are invited to participate in the Young 
Investigator Award (YIA) competi-
tion. Apart from the significant 
prize money, the prestigious Young 
Investigator Award could have some 
significant career benefits.

The ESMRMB is pleased to coop-
erate with the French MR Society 
SFRMBM at the congress, where a 
joint ESMRMB/SFRMBM session 
in English will be held. The French 
society will also offer French lan-

guage sessions the day before the 
ESMRMB congress, which reflects 
our close relationship with the 
French MR community.

Furthermore, the successful 
Round Table Discussion as well as 
Hot Topic Debate will once again be 
part of the programme, along with 
daily plenary, scientific, teaching 
and poster highlights sessions, as 
well as scientific posters, clinical 
review posters and software exhibits.

Another highlight will be the 
Radiographers’ Sessions, held twice 
a day. The ESMRMB Scientific Pro-
gramme Committee and the Euro-
pean Federation of Radiographer 
Societies (EFRS) are working on an 
exciting programme.

School of MRI: education for 
physicians and technicians/
radiographers
• Thirteen advanced clinical Eng-

lish-language courses
• Course duration: two and a half 

days
• Interactive character with 50 per-

cent of the total teaching time 
used for repetition in small groups 
(max. 16 people per group) to 
intensify the learning experience

• Professional and experienced 
teachers

• Accredited by the European 
Accreditation Council for Continu-
ing Medical Education (EACCME) 
with up to 15 credits per course

• A maximum of 65 participants 
per course

Lectures on MR: education for 
MR physicists and other basic or 
clinical scientists
• Thirteen courses are planned for 

2013
• Course duration: two and a half 

days
• 40 percent of the total teaching 

time is used for repetition, exer-
cise, and practical demonstration 
in order to practice and intensify 
the learning experience

• Accredited by the European Fed-
eration of Organisations for Med-
ical Physics (EFOMP) and the 
European Accreditation Council 
for Continuing Medical Educa-
tion (EACCME)

• A maximum of 50 participants 
per course

Hands-On MRI: education for 
MRI technologists, radiographers 
and interested physicians
• One course is planned for 2013
• Course duration: two and a half 

days, Thursday – Saturday
• 50 percent vendor specific hands-

on training on the scanner and 
workstations

• Accredited by the European 
Accreditation Council for Con-
tinuing Medical Education 
(EACCME)

• A maximum of 30 participants

Teach the Teacher in  
Clinical MRI
The ESMRMB is proud to present 
a new joint initiative of the ESM-
RMB and the ISMRM, currently 
being introduced. The ESMRMB 
and ISMRM together offer young 
academic radiologists from emerg-
ing countries a two-month fellow-
ship in a leading MRI centre to be 
trained as ESMRMB/ISMRM certi-
fied teachers in a specific field of 
applied MRI (e.g. musculoskeletal, 
cardiac, abdominal MRI).

The ESMRMB offers the  
ESMRMB Certificate of MR Excel-
lence. It certifies that physicians and 
scientists, who are active members 
of the ESMRMB, have contributed 
to education or clinical and basic 
science within the field of MR. 
Make sure to apply for the ESM-
RMB Certificate of MR Excellence 
now to prove your excellence in the 
field of MR.

The ESMRMB warmly welcomes 
Europe’s MR community to its 
Annual Scientific Meetings and to 
its numerous teaching activities.

Join us on Facebook and Twitter 
and find out more at
www.esmrmb.org

Professor Elna-Marie Larssson from 
Uppsala, Sweden, is the ESMRMB 
President.

The ESMRMB looks forward to its 30th Annual 
Scientific Meeting in Toulouse 2013

The ESMRMB will hold its 30th Annual Scientific Meeting 
from October 3 to 5, in Toulouse, France.
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By Jan Strehlow and Sabrina Haase

In recent years, high-intensity 
focused ultrasound guided by 
magnetic resonance imaging (MR-
guided FUS) has become an estab-
lished means for the non-invasive 
treatment of uterine fibroadenoma 
and bone metastases. In this method 
high-intensity ultrasound waves are 
sent into the body from an extra-
corporeally placed transducer and 
focused on a desired target area to 
heat and finally ablate it. FUS is non-
invasive, as it allows for ablation of 
tissue deep inside the patient’s body 
while minimising damage to healthy 
tissue. FUS is gaining acceptance 
in clinical routine and more appli-
cations for high-intensity focused 
ultrasound are being investigated 
in preclinical studies. Treating 
tumours in moving abdominal 
organs such as the liver, however, is 
still a great challenge due to several 
complexities: Major problems arise 
from the motion of the abdominal 
organs due to breathing. The loca-
tion of the tumour may be difficult 
to reach due to adjacent structures 
such as the rib cage, lungs, and intes-
tines. The physiology of the organs, 
the heat absorption of the tissue, and 
heat transfer within the body can 
also determine therapy outcome. 
Due to these complexities interven-
tion planning by visual judgement 
alone is not feasible.

In planning a FUS interven-
tion the radiologist tries, using 
the acquired MR imaging data, to 
assess whether the intervention is 
feasible, how best to destroy target, 
and whether it is possible to do so 
without harming critical structures. 
While the feasibility can mostly be 
judged by the location of the target 
area and the possible transducer 

positions, tissue destruction is less 
predictable due to the multitude of 
physical and physiological processes 
taking place during the treatment. 
The FUSIMO project provides a 
dedicated simulation software tool 
for FUS ablation in moving organs, 
thus enabling reliable outcome pre-
diction for planned FUS interven-
tions, helping the clinician optimise 
the results.

The first layer of the FUSIMO 
software deals with organ motion 
due to breathing. Breathing con-
tinuously alters the position of the 
liver and consequently the position 
of the lesion to be treated. Since it 
takes up to a few minutes to heat 
the tissue to a critical temperature 
the FUS focus spot has to be guided 
along with the tumour motion. In 
FUSIMO a generic liver motion 
model is transferred to the plan-
ning scan, enabling estimation of 
the target area’s position throughout 
the whole procedure.

The second layer of the FUSIMO 
software predicts the propagation of 
the ultrasound waves through the 
body and the heating of the tissue. 
To achieve this in a patient-specific 
manner the clinician is provided 
with a set of image segmentation 
tools that allow the delineation of all 
structures relevant to the FUS treat-
ment, i.e. the target area, the organ 
area, structures at risk and struc-
tures the FUS beam cannot pass 
through. Given this information the 
propagation of the ultrasound waves 
and their focusing can be accurately 
simulated, and the heating of the 
moving tissue can be estimated.

The damage to the tissue depends 
on the duration and the temperature 
of the heating, which is controlled 
by the third layer of the FUSIMO 
model. For all relevant structures, 

including the lesion and the risk 
structures in the vicinity of the 
sound path, the heat generation 
and diffusion is simulated. Blood 
vessels adjacent to the tumour can 
have a significant cooling effect on 
the tumour, making it more difficult 
to ablate the whole target area. The 
FUSIMO simulation software incor-
porates all those effects and allows 
for a prediction of the tissue damage 
in the tumour and other abdominal 
structures.

The information gained from the 
integrated patient-specific FUSIMO 
simulation models allows the clini-
cian to accurately evaluate the pos-
sible outcome of the treatment. The 
FUSIMO system will be evaluated 
with experiments in ex vivo organs 
and Thiel-embalmed cadavers, which 

can be artificially ventilated and per-
fused. The current state of the software 
prototype, as well as initial results 
from the collaborative efforts of the 
FUSIMO consortium are on exhibit 
at the FUSIMO booth at IMAGINE.

The project will be showcased on 
Saturday, March 9, 14:00–15:30 in 
the EIBIR IMAGINE Theatre next 
to room U on the second level.

Jan Strehlow and Sabrina Haase 
work at the Fraunhofer Institute for 
Medical Image Computing MEVIS, 
Germany. FUSIMO (www.fusimo.
eu) is funded by the Seventh Frame-
work Programme of the European 
Union. The FUSIMO consortium is 
coordinated by Fraunhofer MEVIS 
and consists of 10 additional Part-
ners: ETH Zurich (Switzerland), 
Fundatia MEDIS (Romania), GE 

Medical Systems (Israel), IBSMM 
(Czech Republic), IMsat Dundee 
(UK), InSightec (Israel), La Sapienza 
Roma (Italy), MEDIRI (Germany), 
SINTEF (Norway), and TU Delft 
(Netherlands). The FUSIMO 
coordinators are Tobias Preusser 
(project coordinator, MEVIS), Mat-
thias Günther (technical coordinator, 
MEVIS), and Andreas Melzer (clini-
cal coordinator, IMSaT Dundee).

Towards focused ultrasound treatment of 
tumours in moving organs

Novel technology that shapes  
radiology:  
EIBIR presents IMAGINE

Image-guided interventions and  
computer-aided diagnosis

Saturday, March 9, 14:00–15:30, EIBIR IMAGINE Theatre,
Room U
Oral presentations

Moderators: EIBIR IMAGINE committee*

 ▶ Markerlessly tracking lung tumours during 
radiotherapy treatment using Align RT optical 
surrogate and motion model built from cone-beam 
CT on day of treatment 
J. Martin; London/UK

 ▶ FUSIMO: A prototype for patient-specific prediction 
of focused ultrasound surgery in moving organs 
J. Strehlow; Bremen/DE

 ▶ SlicerRT – 3D Slicer based open-source toolkit for 
radiation therapy research 
C. Pinter; Kingston, ON/CA

 ▶ MRI guided prostate biopsy: a multiparametric, 
multireader, registration assisted, template based 
workflow 
T. Penzkofer; Boston, MA/US

 ▶ BRIC1936: software package for lesion assessment: 
segmentation, progression and intensity analysis, 
in magnetic resonance imaging 
M.C. Valdés Hernández; Edinburgh/UK

 ▶ Automated labelling framework applied on full and 
partial spine CT scans 
J. Hladuvka; Vienna/AT

Saturday, March 9, 15:30–16:30, Room U
Sunday, March 10, 12–13, Room U

Software demonstrations  
‘Image-guided interventions and 
 computer-aided diagnosis’

* EIBIR IMAGINE committee to chair the oral presentations: 
Marleen de Bruijne; Rotterdam/NL & Copenhagen/DK, Mari 
Cruz Villa; Barcelona/ES, Sune Darkner; Copenhagen/DK, Jan 
Klein; Bremen/DE, Emanuele Neri; Pisa/IT, Christine Tanner; 
Zurich/CH, Eva van Rikxoort; Nijmegen/NL

Simulated heating of liver tissue induced by FUS sonication close to a blood vessel.

Simulated heating induced by FUS sonication in a moving organ A with a static focal spot and B refocusing on the correct target position.

A B C

Saturday, March 9, 10:30–12:00, 
Meeting Room 14, 1st Level
EIBIR/EuroAIM Session
Evidence-based radiology
Moderators:  F. Sardanelli; Milan/IT

M.G.M. Hunink; Rotterdam/NL
 ‣ Systematic reviews and meta-

analyses in radiology 
G. Di Leo; Milan/IT

 ‣ Guidelines in radiology 
L.M. Sconfienza; Milan/IT

 ‣ Clinical decision support for the 
safe and effective use of imaging 
tests 
M.G.M. Hunink; Rotterdam/NL

 ‣ Preoperative breast MRI: the MIPA 
study 
R.M. Trimboli; Milan/IT

 ‣ Discussion

Saturday, March 9, 12:45–14:15, 
Room Z
EIBIR Session
Horizon 2020 – Setting the 
scene for Europe’s next 
research programme
Moderators:  G.P. Krestin; Rotterdam/NL

J. Hennig; Freiburg/DE
 ‣ Horizon 2020: setting the scene – 

insight into Horizon 2020 health 
priorities, including the research 
infrastructure perspective 
K. Berkouk; Brussels/BE

 ‣ IMI – How to speed up the 
development of better and safer 
medicines for patients 
E. Vaudano; Brussels/BE

 ‣ Public private partnerships as a 
booster for research and economic 
growth in the future 
N. Denjoy; Brussels/BE

 ‣ The role of imaging in health 
research in the era of Personalised 
Medicine 
L. Martí-Bonmatí; Valencia/ES

 ‣ How EIBIR supports biomedical 
imaging scientists in their grant 
applications and research manage-
ment 
J. Hennig; Freiburg/DE

 ‣ Questions/Answers

Saturday, March 9, 16:00–17:30, 
Room Z
Euro-BioImaging
Towards implementation 
of a pan-European imaging 
infrastructure
Moderator: J. Hennig; Freiburg/DE

 ‣ Euro-BioImaging – Towards 
implementation of a European 
open access imaging research 
infrastructure 
J. Hennig; Freiburg/DE

 ‣ Making the case: development of a 
node for UHF-MRI 
O. Speck; Magdeburg/DE 
J. Hennig; Freiburg /DE

 ‣ Potential of Phase-Contrast 
Imaging as a node within Euro-
BioImaging 
F. Bamberg; Munich/DE

 ‣ Discussion

EIBIR Sessions at ECR 2013
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By Alena Morrison

The 4.5-year ENCITE (European 
Network for Cell Imaging and 
Tracking Expertise) project, con-
sisting of 29 project partners from 
11 countries, began in June 2008 
and was co-funded by the Euro-
pean Commission under the 7th 
Framework Programme. EIBIR 
was delighted to have the position 
of coordinating partner.

ENCITE’s vision was to develop 
and test new MR and optical imag-
ing methods and biomarkers to 
get a more comprehensive picture 
of cell fate and the reaction of the 
immune system and to ultimately 
improve and further develop cell 
therapy for the benefit of the Euro-
pean patient. To its end, numerous 
promising achievements on label-
ling and cell-based techniques were 
presented at the final workshop in 
November 2012, such as:

Novel Pulse Sequences
The main challenges in this area 
included the tracking of pan-
creatic islet cells using positive 
contrast in a clinical setting, the 
signal enhancement for 19F imag-
ing using ultra short TE (UTE) 
and the use of newly developed 
fluorine compounds. New com-
bined sequences for the imaging 
of multiple MR biomarkers in 
tumour therapy were monitored 
and tested in vivo, with a special 

focus on imaging of SPIO-marked 
E.Coli bacteria.

Novel Imaging Reporter Probes
Several new MRI agents both in the 
field of paramagnetic metal com-
plexes and in the field of super-
paramagnetic iron oxide particles 
(SPIO) were developed. The use of 
these MRI agents in cellular label-
ling has resulted in enhanced sen-
sitivity and specificities.

Novel Tools for Cell Labelling
Optimal labelling conditions were 
defined for a number of contrast 
media, e.g. cellular incorporation 
of a responsive contrast agent into 
murine neural progenitor cells and 
labelling of mesenchymal stem 
cells with Gd-DTPA. Methods 
were developed for monitoring cell 
recruitment, differentiation and 
death. Imaging of cell differentiation 
was evaluated for a number of sys-
tems including neuronal differentia-
tion and differentiation of tumour 
stroma fibroblasts. Cell death could 
be detected by complementation of 
split reporter proteins.

Preclinical Validation
Generic and specific imaging tools 
were further developed and vali-
dated for the application of cell-
based therapies for neurological 
disease and stroke, cardiovascular 
disease, musculoskeletal disorders, 
diabetes and cancer.

Translation towards Clinical 
Application
Within the translation towards 
clinical application, there are sev-
eral research highlights applicable 
to different diseases:

Cancer: The infrastructure for the 
production of tracers was established 
and cancer patients were monitored 
with a tracer in order to detect an anti-
gen-specific immune response in vivo 
shortly after vaccination. The used 
tracer offers a sensitive tool to study 
the kinetics, localisation and involve-
ment of proliferating lymphocyte sub-
sets. Measuring activities three weeks 
after vaccination was possible, in the 
future assisting clinicians with select-
ing responding patients at an early 
stage for follow up vaccinations.

Diabetes: Patients were examined 
according to a new, refined proto-
col and the first data on the clinical 
application of the MR method was 
published.

Cardiovascular disease: Ini-
tial studies have been performed 
towards the clinical application of 
imaging methods with tools devel-
oped in the two work packages cell 
labelling and preclinical validation.

ENCITE Multi-Centre Cluster  
for Training
Seven centres in Germany, Italy, Bel-
gium, the Netherlands, Israel and 
France, involved in the ENCITE 
Multi Centre Cluster for Training, 
provide flexible access to specific 

face-to-face training in laboratories, 
teaching files and e-courses as well 
as to the virtual database serving 
as a repository of newly developed 
chemical and biological imaging 
reporter probes for cell labelling. 
This includes procedures for the 
reporters’ preparation and their full 
characterisation, detailed protocols 
for their use, and methods for the 
accurate interpretation of the results 
obtained.

ENCITE’s scientists are confident 
that these technologies will help to 
speed up developments in cell thera-
pies and that their entry into wider 
routine clinical practice could offer 
potential cures for many different 

types of diseases, including cancer, 
cardiovascular disease and diabetes, 
as well as preclinical implementa-
tion in stroke and musculoskeletal 
diseases.

To support this, ENCITE pro-
duced a video ‘Advances in image-
guided cell therapy promise break-
through in the treatment of cancer 
and diabetes’ showcasing how in 
vivo image-guided cell therapy 
is revolutionising medicine. The 
potential for cell therapy treatment, 
addressing today’s major healthcare 
problems diabetes, cancer and car-
diovascular diseases, are highlighted 
in the video. To watch the video, 
please visit: www.encite.org.

ENCITE concludes in November 2012 with huge 
gains in cellular therapy

Collective invasion by B16/F10 melanoma cells into mouse dermis, detected with infrared 
multiphoton microscopy. Tumour cells expressing E2-Crimson are (false-coloured) yellow 
(cytoplasm) and orange (nuclei). Nerve fibres and fat cells are cyan (third harmonic) and 
collagen bundles and muscle fibres are green (second harmonic), respectively. Blood vessels 
and phagocytic cells are labelled with TM-RHodamine-dextran in red. (Provided by Peter Friedl 
and Bettina Weigelin, the Netherlands)
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Editor-in-chief looks back on five years  
of European Radiology
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in Vienna?

See page 32

By Mélisande Rouger

ECR Today spoke with European 
Radiology’s editor-in-chief, Professor 
Adrian K. Dixon from Cambridge, on 
the challenges he has faced in his five 
years as head of Europe’s top-ranked 
journal in general radiology.

ECR Today: You have been the editor 
of European Radiology for five years. 
During this time, have you noticed 
any major developments?
Adrian Dixon: It has been a huge 
privilege to serve as editor-in-chief 
for the last five years. During that time 
there were numerous changes which 
have significantly increased the pres-
sure on editors and editorial staff. The 
decision to stop accepting case reports 
and the closure of the Interpretation 
Corner section meant that, whilst 
the overall number of submissions 
stayed static, there has been an enor-
mous and hugely satisfying increase  
(60 percent) in the number of original 
articles submitted. Inevitably origi-
nal articles take much more time to 
review and discuss than case reports. 
Furthermore, the pressure for authors 
to publish and maintain their scien-
tific credibility continues to increase. 
And in a competitive business, speed 
is of the essence. We are all very proud 
of the reduction in time from submis-
sion to decision (now around 28 days) 
which is a testament to the efficiency 
of the office staff and the enthusiasm 
of all our voluntary reviewers.

ECRT: Plagiarism has become a 
major problem for scientific publi-
cations, considering the recent scan-
dals. Is this a threat to science? Have 
you noticed any changes in ethical 
behaviour during your editorship? 
How can editors prepare for and 
tackle this issue?
AD: This has been one of the most 
important problems during my editor-
ship. The risk of redundant and unethi-

Professor Adrian K. Dixon 
from Cambridge, UK

cal, or even unscrupulous, publications 
is a problem for all journals. There have 
been some notable exposures of poor 
practice which have hit the interna-
tional press. Fortunately, we have had 
no major problems compared with 
some other journals but we are not 
complacent. We have rigorous meth-
ods of checking, at submission, for 
potential duplication. We have intro-
duced the concept of the ‘guarantor’ of 
the article, a person who is ultimately 
responsible for its integrity. We also use 
software checks (iThenticate®) which 
neatly assesses overlap between one 
paper and another. Despite all these 
measures, most cases of plagiarism and 
redundancy are picked up by our ever-
alert reviewers; I am always impressed 
by how well the reviewers know the 
literature in their chosen area and the 
enormous lengths that they go to pre-
pare a professional report.

ECRT: A couple of years ago, being 
published in a high-impact factor 
(IF) journal was a must for a radi-
ologist wanting recognition from 
his peers. Is this still the case today?
AD: Of course it is still important 
for all radiologists who wish to gain 
recognition from their peers to pub-
lish papers in a high-IF journal. This 
still holds today and should not be 
forgotten. However, everyone is 
aware that impact factors are in 
many ways somewhat anomalous; it 
may be more appropriate to look at 
the total number of citations, inter-
net hits, peer review of the journal’s 
status and perceived contribution. 
Indeed many research assessment 
exercises, which evaluate individual 
radiologists as well as university 
departments, are moving towards 
parameters of peer review rather than 
impact factor alone.

ECRT: Do you have any advice for 
aspiring authors? What is the best 
way for them to present their work?

AD: The advice for aspiring authors is 
the same as always. Plan your project 
carefully at outset. Determine the 
authorship. Write the paper at the 
beginning of the study so that the 
protocol is fully established. Seek 
statistical advice early on. Perform 
the experiment with an open mind. 
Analyse the results carefully. Write it 
up meticulously in the style required 
by the target journal (ideally Euro-
pean Radiology). Show it to friends in 
other subjects and ask them to criti-
cise carefully. Finally cut it by at least 
30 percent. It was Voltaire who said ‘Le 
secret d’ennuyer est celui de tout dire’ 
(the secret to being a bore is to say eve-
rything). The same applies to lectures 
too. No one minds if a lecture finishes 
fractionally early, but to go over time 
is a cardinal sin. The same applies to 
publication. Thus if it says a maximum 
of 3,000 words make sure the paper is 
no more than 3,000 words.

ECRT: Do you think that online-
only publishing and open access to 
publications threaten the existence 
of print journals?
AD: Online-only publishing and 
open access will eventually make the 
printed version irrelevant. However, 
this does not in any way reduce the 
impact and attractiveness of a jour-
nal. All it does is increase its exposure 
and accessibility. Thus these moves are 
good for the journal and should allow 
a successful journal to have an even 
greater impact.

ECRT: This year will be your last as 
editor of European Radiology. How 
do you feel about leaving this posi-
tion? Do you feel relieved or will you 
miss it?
AD: 2013 will indeed be my sixth and 
final year as editor-in-chief of Euro-
pean Radiology. Of course I will feel 
sad about leaving this privileged posi-
tion as I will probably lose contact with 
a vast number of radiological friends 

dated as a mainstream journal during 
my tenure.

ECRT: What are your plans for the 
future?
AD: They continue to evolve. I am tak-
ing on yet further roles within Higher 
Education and Research. I have also 
been head of a College at the Univer-
sity of Cambridge (Peterhouse) since 
2008. Because the journal has become 
busier and busier with the continu-
ing increase in the number of original 
articles submitted, it has become more 
difficult to combine the post of journal 
editor-in-chief with other tasks. So 
some easing of responsibilities will 
be welcome as I enter the latter half 
of my seventh decade. I hope to con-
tinue with a little bit of radiology and 
teaching to keep my eye in and stay 
young at heart.

scattered around the world who work 
so hard for the journal. I will also 
miss my friends amongst the editorial 
office (the friendly emails from Vienna 
always bring a smile to my face), the 
deputy editors and the whole Edito-
rial Board. But like a tree in winter, 
the journal will continue to thrive in 
the spring with a new editor-in-chief. 
We are extremely lucky that Prof. Max 
Reiser has agreed to take over in 2014 
with Volume 24. He is a close friend 
and a radiologist with an extremely 
wide range of interests. Thus he will be 
able to spot interesting papers through-
out the broad spectrum of subspecial-
ties. It is important to remember that 
European Radiology is still a relatively 
young journal, having been founded 
by Professor Lissner, brought so suc-
cessfully to its international status by 
Professor Baert and, I hope, consoli-

Modernisation of  
Professional Qualifications Directive

By Javeni Hemetsberger

With the aim of facilitating mobility, 
the European Commission proposed 
the modernisation of the Professional 
Qualifications Directive (2005/36/
EC) in December 2011, which is 
one of the priority actions within the 
European Union’s Single Market Act. 
The Directive covers the harmonisa-
tion of training requirements, which 
are mainly in the health sector, and 
mutual recognition of all professions 
for which Member States require a 
qualification. While the objective of 
the 2005 Directive was to simplify the 
legislation, this planned modernisa-
tion aims at adapting it to an evolving 
labour market.

In this proposal the European Com-
mission put forward a European Pro-
fessional Card (EPC), a voluntary tool 

based on the Internal Market Infor-
mation System (IMI) to facilitate auto-
matic recognition of seven professions 
(including doctors) within the Euro-
pean Union.

The ESR welcomes the European 
Commission’s efforts to harmonise 
the European labour market but 
emphasises the need for a harmonised 
training curriculum within radiology. 
Therefore the ESR has launched a peti-
tion, which was distributed among all 
European national radiology societies 
and endorsed by the vast majority.

In addition, the ESR is in regular 
contact with officials from the Euro-
pean Commission’s Directorate for 
Internal Market and Services, who 
are in charge of the proposal, and 
members of the European Parlia-
ment’s Internal Market and Con-
sumer Protection Committee, the 
lead Committee, in order to raise 

awareness of the ESR’s interests and 
concerns.

The ESR’s key interests lie in 
increasing the minimum duration of 
training from four to five years so that 
the Directive is in line with the ESR’s 
efforts to ensure equally high stand-
ards of training throughout Europe. 
The ESR would also like to have the 
name of the discipline changed from 
‘diagnostic radiology’ to ‘radiology’, 
as the profession now comprises both 
diagnostic and interventional proce-
dures. There are other issues of con-
cern to the ESR, such as appropriate 
language assessment and the exemp-
tion of healthcare professionals from 
partial access.

In July 2012, the rapporteur of 
this dossier, French MEP Berna-
dette Vergnaud from the Progressive 
Alliance of Socialists & Democrats, 
published her draft report on the 

European Commission’s proposal 
for a modernisation of the Directive 
on the recognition of professional 
qualifications.

In her report, she called for a simpli-
fication of the procedure by regularly 
adapting the requirements of com-
mon training for professions benefit-
ing from automatic recognition.

The ESR proposed a number of 
amendments to the rapporteur and 
shadow rapporteurs of the pro-
posed modernisation of the Pro-
fessional Qualifications Directive  
(2005/36/EC).

In October, the European Parlia-
ment’s Internal Market and Consumer 
Protection Committee published 
more than 700 tabled amendments, 
including the ESR’s proposed amend-
ments regarding language assessment, 
partial access and the harmonisation 
of training standards.

On November 6, the Internal Mar-
ket and Consumer Protection Com-
mittee had an initial discussion on 
the amendments tabled in the draft 
Directive on recognition of profes-
sional qualifications. The Members of 
the European Parliament have tabled 
more than 700 amendments, of which 
many would have implications for 
healthcare professionals.

Discussions within the Parliament 
and Council (representing the Mem-
ber States) continue and involve the 
European Professional Card, harmo-
nisation of the minimum training 
requirements for sectoral professions, 
as well as the number of regulated 
professions.

Negotiations on a compromise text 
between the European Parliament and 
Council are expected to start soon.
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Management in Radiology:  
a topic of increasing significance

By Peter Mildenberger

Management in Radiology (MIR) is 
a subcommittee of the ESR´s Pro-
fessional Organisation Committee 
(POC chair: Prof. Yves Menu). MIR 
is dedicated to issues related to man-
agement, developments in eHealth, 
and strategic aspects of radiology.

MIR has two main tasks. One of 
which is to organise  MIR@ECR, 
which is a half-day symposium 
during the ECR (Saturday, March 
9 from 13:00 to 17:30) and the other 
is the MIR Annual Scientific Meet-
ing, a two-day scientific meeting in 
October, combined with the one-
day MIR Junior Course (October 
9–11, Barcelona, Spain).

This year’s MIR@ECR sessions 
deal with two main topics.

In the first session, Professor Bruce 
Hillman, editor of the Journal of the 
American College of Radiology, will 
present a key lecture on  ‘Imaging 
innovation and the future practice 
of radiology’. This will be followed 
by short statements from renowned 
radiologists discussing residency 
training, research, health technol-
ogy assessment, leadership and new 
imaging methods in radiology.

The second session at MIR@
ECR will focus on new aspects of 

teleradiology, eHealth, appropriate-
ness, and safety in radiology. Dr. 
Eric Ranschaert will present some 
initial results from the new ESR 
White Paper on Teleradiology. The 
European context and the patient’s 
perspective will be discussed with 
a speaker from the European Com-
mission. The fragmented situation 
in Europe regarding appropriate-
ness, referral guidelines, safety 
aspects and evidence-based radiol-
ogy will be presented and discussed 
by Drs. Remedios, FitzGerald and 
Senol.

MIR@ECR is an excellent oppor-
tunity to learn about strategic 
aspects of radiology from lead-
ers, as well as how to prepare for 
upcoming developments and how 
to interact with referring physicians 
and patients. There will be time to 
discuss and meet the speakers dur-
ing the coffee break.

More information on the MIR 
Subcommittee can be found at 
www.mir-online.org

Peter Mildenberger from Mainz, 
Germany, is Chairperson of the MIR 
Subcommittee.

Session 1:  Innovation management and 
the future of radiology  
and radiologists

Chairmen:  Yves Menu; Paris/FR
Peter Mildenberger; Mainz/DE

13:00  Welcome by the chairs

13:10  Imaging innovation and the future practice 
of radiology 
Bruce Hillman; Charlottesville, VA/US

13:40  Resident training: preparing young 
radiologists for the future 
Birgit Ertl-Wagner; Munich/DE

13:45  Research, EIBIR, HTA
Luis Donoso; Barcelona/ES

13:50  Health technology assessment: can we 
show that radiology is value for money? 
Jane Adam; London/UK

13:55  Leadership and personal development
Yves Menu; Paris/FR

14:00  New imaging methods
Moshe Graif; Tel Aviv/IL

14:05  Radiology 2020: 
residents’ and fellows’ perspectives 
Myriam Edjlali-Goujon; Tours/FR

14:10  Debate on innovation management 
and requirements of radiology

14:45–15:15  Coffee Break

Session 2:  Radiology in modern times: 
challenges by telemedicine, 
eHealth, appropriateness  
and safety

Chairmen:  Guy Frija; Paris/FR
Jan Schillebeeckx; Bonheiden/BE

15:15  The radiologist's perspective: 
report on the development of an  
ESR White Paper for Teleradiology 
Eric Ranschaert; s’Hertogenbosch/NL

15:35  The requirements of citizens and the 
role of patients using telemedicine 
Karim Berkouk; Brussels/BE

15:55  Imaging referral guidelines in Europe: 
impetus, innovations and initiatives 
Denis Remedios; Harrow/UK

16:15  Factors affecting safety of patients: 
workload, reporting speed, etc. 
Richard FitzGerald; Wolverhampton/UK

16:35  Evidence Based Radiology: 
The math of decision in radiology 
Utku Senol; Antalya/TR

16:55  Discussion

17:15  Closing remarks

Saturday, March 9, 13:00–17:30, Room Q
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Interaction between basic science and  
clinic key to successful research,  
claims today’s Honorary Lecturer

By Michael Crean

In recognition of his work in can-
cer research and his efforts to fur-
ther the development of oncologic 
imaging and interventional oncol-
ogy, Jean-François Geschwind 
from Baltimore, United States, has 
been invited by the European Soci-
ety of Radiology to deliver the Wil-
helm Conrad Röntgen Honorary 
Lecture, entitled ‘Interventional 
oncology: the era of molecular tar-
geted therapy’ at ECR 2013.

Jean-François Geschwind is pro-
fessor of radiology, surgery, and 
oncology, and director of the divi-
sion of vascular and interventional 
radiology at the Johns Hopkins 
University School of Medicine in 
Baltimore, United States. He is 
also director of the Interventional 
Radiology Center and chief of inter-
ventional radiology research at the 
Johns Hopkins Hospital.

Originally from France, Prof. 
Geschwind began his early medi-
cal training at the University of 
Paris School of Medicine and subse-
quently moved to the United States, 
where he studied at the University 
of Pennsylvania and then com-
pleted his medical degree at Bos-
ton University School of Medicine 
in Massachusetts. He completed 
his residency training in diagnos-
tic radiology as a research scholar 
(sponsored by the National Insti-
tutes of Health) at the University of 
California, San Francisco in 1996. 

He went on to complete his two-year 
training in vascular and interven-
tional radiology at the Johns Hop-
kins University School of Medicine, 
before joining the faculty there as an 
assistant professor. In 2002, he was 
appointed director of the division of 
vascular and interventional radiol-
ogy and the Interventional Radiol-
ogy Center at Johns Hopkins Hos-
pital, and in 2007 he was promoted 
to professor of radiology, surgery 
and oncology at the Johns Hopkins 
University School of Medicine.

Reflecting upon his career so far, 
Prof. Geschwind explained why he 
loves working as a clinical scientist, 
“I am extremely grateful for having 
been able to pursue a clinician and 
scientific academic career. I have 
always been excited by concepts and 
ideas that I could then test in the 
clinical setting or in the laboratory. 
There is nothing more exhilarating 
than designing experiments and 
analysing the results. This is the kind 
of intellectual exercise I enjoy most. 
It is a validation of my theories and it 
is extremely gratifying. As a clinical 
scientist, I have discovered that the 
process is not linear from bench to 
bedside but rather circuitous with a 
real need for constant interactions 
between the world of basic science 
and the clinic. The key though, is 
to have an idea or a research plan 
and pursue it diligently. Without a 
good idea and the passion for the 
work, there will never be a success-
ful outcome in the end.”

A leading figure in the field of 
liver diseases, Prof. Geschwind has 
focused most of his research on 
hepatic cancer. He has received 
numerous grants from founda-
tions, industry and the federal 
government for his research in 
the field.

Prof. Geschwind has authored 
or co-authored more than 350 
scientific articles and abstracts on 
interventional radiology and, more 
specifically, the treatment of liver 
cancer. As lead or co-investigator 
on more than 40 clinical trials, Prof. 
Geschwind’s research has been pub-
lished in highly rated peer-reviewed 
journals, including the Journal of 
Clinical Oncology, Clinical Can-
cer Research, Radiology, European 
Radiology, Gastroenterology and 
Annals of Surgery. He has also won 
numerous national and interna-
tional awards in recognition of his 
research accomplishments. In addi-
tion to having co-authored the first 
book dedicated to interventional 
radiology, entitled Interventional 
Oncology: Principles and Practice, 
Prof. Geschwind is currently co-
editing the book, Abrams Angiog-
raphy: Interventional Radiology with 
Dr. Michael Dake.

A prolific speaker and lecturer, 
both nationally and internation-
ally, Prof. Geschwind has delivered 
over 200 keynote speeches at scien-
tific assemblies, annual meetings 
and symposia. He has also served 
as visiting professor at many pres-

tigious institutions throughout the 
world.

“I am incredibly honoured and 
humbled to have been selected to 
give this honorary lecture,” Prof. 
Geschwind said. “It has been a long 
journey since I left France to pur-
sue my career in the US. This lec-
ture is the fulfilment of this dream. 
Furthermore, the fact that it is tak-
ing place in Vienna is especially 
meaningful for me since it was the 
beloved home of my grand-parents.”

Jean-François Geschwind  
from Baltimore, United States

Saturday, March 9, 12:15–12:45, 
Room A
Wilhelm Conrad Röntgen  
Honorary Lecture
Interventional oncology:  
the era of molecular  
targeted therapy
Jean-François Geschwind;  
Baltimore, MD/US

ECR 2013 set to welcome  
top medical students and residents

By Mélisande Rouger

The European Society of Radiology 
(ESR), which organises the ECR, 
strives to stay at the cutting-edge of 
science, helping it shape the future 
of medical imaging. This commit-
ment goes beyond technology and 
research, as the society nurtures the 
talented physicians of tomorrow 
through support programmes. These 
programmes help them discover the 
wonders of imaging and, hopefully, 
choose radiology as their specialty. 
Students and residents are highly 
encouraged to take part in the ‘Ris-
ing Stars’ programme, which grants 
students free registration to the 
ECR. This initiative has produced 
significant results, with more than 
1,400 students visiting the ECR last 
year, making it the world’s leading 
student meeting in medicine.

Medical students and radiogra-
phers in training under the age of 
30 and without an academic degree 
can register for the congress free 
of charge. They can also submit 
abstracts (the best submitters are 
offered free accommodation and 
travel) and attend Hands-on Work-
shops on ultrasound and many 
other scientific sessions.

The ESR launched the ‘Invest in 
the Youth’ programme for radiology 

residents and radiography train-
ees in 2003, and it has continued 
to expand ever since. The budget 
allocated to this programme has 
risen by 200 percent to €300,000 
over the last four years, allowing 
more young professionals to attend 
the ECR free of charge. As of today, 
about 3,600 candidates have partici-
pated in ‘Invest in the Youth’, and 
333 applicants have been accepted 
for ECR 2013.

To apply for this programme, 
candidates must submit an oral or 
poster presentation directly to the 
Invest in the Youth programme. To 
be eligible, candidates must have 
valid ESR membership and be either 
trainee radiologists under the age of 
35, or trainee radiographers aged 30 
or younger. Successful applicants are 
also granted free registration for the 
ECR, four nights’ hotel accommo-
dation and free public transport for 
the duration of the congress.

If you want to apply for the  
‘Invest in The Youth’ programme 
or register as a student for  
ECR 2014, please contact
robert.gruenkranz@myESR.org

www.myESR.org/RisingStars

Rising Stars Programme
Student Sessions
Saturday, March 9, 08:30–10:00, Studio 2013 
Student Session 3

 ‣ CT, MRI, US or x-rays for blunt trauma in pregnancy 
J. Bojarovska; Riga/LV

 ‣ Cervical trauma: is plain x-ray still necessary? 
H.A. Hanelore; Bistrita/RO

 ‣ Utilisation of radiological examinations in patients 
with trauma 
E. Dappa; Pfungstadt/DE

 ‣ Can the anatomy of the heart be taught using recon-
structed CT images? A pilot study 
M. Kolossvary; Budapest/HU

 ‣ Scaphoid and cervical spine fractures: are plain x-rays 
really enough? 
D. Grant; Aylesbury/UK

Saturday, March 9, 10:30–12:00, Studio 2013 
Student Session 4

 ‣ New algorithm for treatment of trauma patients 
required: considering total body imaging instead of 
plain x-ray as initial management 
H. Emich; Mannheim/DE

 ‣ Post-mortem CT characteristics and its influence on 
virtual autopsy 
J.H. van Mourik; Amsterdam/NL

 ‣ Implementing student to student mentorship in the 
Faculty of Medicine from ‘Grigore T. Popa’ University of 
Medicine and Pharmacy, Iasi 
G.-E. Gilca; Iasi/RO

 ‣ Peer teaching for sonographic and orthopaedic assess-
ment of the large joints 
B.J. Neubauer; Vienna/AT

 ‣ Occupational exposure in interventional procedures: do 
active dosimeters influence professional behaviour? 
C. Paulo; Coimbra/PT

Student Hands-on Workshops on Ultrasound 
In cooperation with Sono4You
After last year’s success, hands-on workshops exclusively for stu-
dents will again be held at ECR 2013.
An expert team of tutors will lead the students through the work-
shops, which will include six different workstations to give every 
participant the chance to familiarise themselves with the wide range 
of possibilities with ultrasound.

 ‣ Workshop 1: 
Friday, March 8, 10:00–12:00

 ‣ Workshop 2: 
Friday, March 8, 14:00–16:00

 ‣ Workshop 3: 
Saturday, March 9, 16:00–18:00

 ‣ Workshop Advanced: 
Sunday, March 10, 16:00–18:00

Suitable for advanced students and residents.
All workshops take place in Room X  
(1st level).

Registration:
These workshops are fully booked. Places may become available at 
short notice onsite.
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Tomorrow is the 
BIG DAY!

If you have all the 
pins then simply 

fill out the form for 
your chance to win.

CLINICAL RADIOLOGY 
ANNUAL SCIENTIFIC MEETING 2013
MONDAY 9–WEDNESDAY 11 SEPTEMBER
THE BARBICAN, LONDON

For full programme details, abstract submission, venue, location, 
hotel accommodation and registration details available at

www.rcr.ac.uk/crasm
For further details contact The Royal College of Radiologists 

Conference Offi ce conf@rcr.ac.uk 020 7299 1130

The Royal College of Radiologists 
is delighted to announce that the 
2013 Clinical Radiology Annual 
Scientifi c Meeting programme has 
been published with lectures from a 
range of eminent speakers from the 
US, Japan and Europe as well as top 
UK radiology educators. Overseas 
speakers include Professor Anthony 
Zietman, Harvard Medical School, 
Boston, Dr Hiroshi Honda, President, 
Japan Radiological Society, Professor 
Osman Ratib, University Hospital 
of Geneva, Dr Christian Pfi rrmann, 
Balgrist University Hospital, 
Switzerland, Professor Philippe 
Lambin and Professor Regina Beets-
Tan, Maastricht University, Professor 
Roland Hustinx, Centre hospitalier 
universitaire, Belgium and Professor 
Thomas Beyer, Medical University 
Vienna.

The programme includes fi ve streams 
of lectures and workshops, which 
includes cancer staging in colorectal, 
renal/bladder, gynaecological, upper 
GI and HPB, lung, lymphoma, 
head and neck and cardiac 
imaging. Educational elements of 
this programme include audit and 
scientifi c abstracts, focussed sessions 
and lively debates.

Abstract submissions for research 
and audit presentations and posters 
are invited until 12pm Friday 19 
April 2013.

Registration is now open with early 
bird fees available until 5pm Friday 31 
May 2013.

Meeting Organiser Dr Mark Callaway, 
Bristol Royal Infi rmary.

22 RCR Category 1 CPD Credits for 
attendance at full meeting.

Annual Scientific Meeting 
of The Royal College of Radiologists

#ECR2013
#Hashtags
#Guide

By Andreas Diesenreiter

When you’ve got a complex mes-
sage to deliver and you’re limited 
to 140 characters, you have to be 
creative to squeeze everything in. 
In the world of Twitter, that task is 
made slightly trickier by the need 
to include additional information 
that makes sure your message is 
part of a wider conversation. For 
that reason, Twitter users developed 
hashtags; words that represent spe-
cific topics and are clearly preceded 
by the ‘#’ symbol, known as a hash. 
Including ‘#ECR2013 #hotel #lunch 
#excellent’ in your message would 
probably mean that you are having 
a delicious lunch, in your hotel, dur-
ing your ECR 2013 visit in Vienna. 
When clicked, each of those indi-
vidual hashtags takes the user to a 
list of messages that also include that 
same tag, meaning your message is 
automatically part of a much larger 
cluster of messages all related to the 
same subject.

Although the nature of Twitter 
means it’s mainly used to discuss 
trivial events that others probably 
wouldn’t consider vital informa-
tion, it can also be used to enrich 
an experience like an international 
congress, not just for the person 
tweeting, but also for other visitors 
and presenters. As you may have 
already noticed, there is a dedicated 
social media wall for every room at 
ECR, where congress participants, 
as well as those watching ECR Live 
at home, can communicate via one 
combined message stream. These 
streams collect posts from Facebook 
and Twitter when you use the right 
hashtag. In addition to posting 
foodspotting tips and other general 
ECR-related messages on the main 
ECR social media wall, ECR enthu-
siasts can use the social media walls 
for each individual room to ask pre-
senters questions, add remarks, or 
leave tips for others, such as relevant 
follow-up sessions, links to related 
articles and of course feedback.

The speakers can see these mes-
sages immediately after their pres-
entation and they also receive a copy 
of all the messages directed at them, 
after the congress, so even if they 
are not able to address a question 
or comment right away, they have 
a chance to read it later.

If you feel ready to compose a 
session-related tweet (or Facebook 
post on the myESR page) keep these 
simple rules in mind: every room has 
its own hashtag, which is composed 
of the general ECR 2013 hashtag, 
‘#ECR2013’ plus the room name 
(room A for example is #ECR2013A 
and room I/K is #ECR2013IK). If you 
want to make it easier for others (and 
especially the presenters) to identify 
the session or presentation you are 
referring to, use the session or pres-
entation number (or both) in addi-
tion to the room hashtag (session SY 
123, for instance, would be #SY123).

As well as appearing on that 
room’s unique social media wall, 
every room-specific message will 
also appear on the general social 
media wall, which you can see on 
screens throughout the congress 
venue and on your mobile or lap-
top (smw.myESR.org). If you have 
some time to kill between sessions, 
check it out and find out what’s 
going on that could interest you or 
who’s looking for company on a cof-
fee break.

Meet & Greet at 
the Rising Stars 
Lounge

Meet & Greet with your  
RTF Representative

Don’t miss the opportunity to get in touch 
with your national RTF representative 
during the ECR! Visit the RTF Meeting Point 
in the Rising Stars Lounge (Foyer B,  
2nd Level) where resident representatives 
from various countries will be available 
daily from 13:15 to 13:45 to provide you 
with first-hand information.

ESR and ECR Presidents in the 
Rising Stars Lounge

Take the unique chance to meet and greet 
the ESR and ECR Presidents in the Rising 
Stars Lounge during the ECR.

Saturday, March 9, 15:40–16:00

Prof. José I. Bilbao (Spain)
ECR Congress President

Sunday, March 10, 12:45–13:05

Prof. Gabriel P. Krestin 
(Netherlands)
ESR President

RTF Highlighted 
Lectures and 
the RTF General 
Assembly

Make sure you catch the RTF Highlighted 
Lectures and the RTF General Assembly

Sunday, March 10, 10:30–12:00, Room Q

Radiology Trainees Forum
RTF Highlighted Lectures

Moderators:  D. Bulja; Sarajevo/BA
V.H. Koen; Harleem/NL

 ▶ Emergency radiology 
management in patients with 
polytrauma 
U. Linsenmaier; Munich/DE

 ▶ Imaging of non-traumatic 
intracranial haemorrhage 
Z. Merhemic; Sarajevo/BA

 ▶ Case-based learning in 
radiology 
P. Pokieser; Vienna/AT

RTF General Assembly 
Sunday, March 10, 14:30–16:00

Meeting Room 9, 3rd Level

Radiology in the Netherlands: 
specialisation and consolidation

By Herman Pieterman

Over the last decade the number of 
radiologists, both in absolute figures 
and per 100,000 inhabitants, has 
grown between 16 and 20 percent in 
the Netherlands. According to most 
prognoses this growth will continue, 
or even increase, over the next dec-
ade. This is a global trend but in the 
Netherlands we see two interesting 
phenomena, which are both some-
what related to this growth: speciali-
sation and consolidation.

Specialisation
Nowadays some form of speciali-
sation occurs within nearly every 
radiology department. Almost 
every member of the Radiological 
Society of the Netherlands is linked 
to one of the specialised sections 
of our society. The new resident 
training programme we started a 
few years ago has given this trend 
a firm boost. Healthcare insurance 
companies were assigned, by the 
government, a director’s role in 
the hope of stopping the growth in 
healthcare expenses. The strategy 
is to focus, among other things, on 
concentration of care: contracting 
only those hospitals that perform 
more than a minimum number of 
certain operations (oesophagus car-
cinoma and breast carcinoma). This 
will inevitably lead to the specialisa-

tion of clinicians. In time this will 
also affect radiological departments, 
but even now we see a growing inter-
est in teleradiology and collabora-
tion between groups of radiologists. 
The most spectacular example is the 
recent merger of radiologists from 
five hospitals in the eastern part of 
the Netherlands into an association 
of 34 radiologists.

The increase in knowledge within 
radiology, enhanced by concentra-
tion of care, is not the only factor 
behind specialisation. The increas-
ing number of complex questions 
concerning quality, training and 
so on demands some form of spe-
cialisation. Board activities are now 
assigned to portfolios. The growing 
number of meetings (caused by the 
increased number of committees 
and sections within our society) has 
forced us to increase the amount 
of office staff. More importantly, 
thanks to continuing professionali-
sation, a growing quantity of work 
can be delegated to specialised office 
staff.

Joining forces
Although we are constantly grow-
ing in number, the opposite is true 
for our influence; a serious problem 
which is not limited to radiology. 
Besides the scientific societies there 
exists a union for individual doctors 
in the Netherlands, called the OMS 

(Orde van Medisch Specialisten). 
Nearly all specialists are members 
of their scientific society, but some 
are also members of the OMS. 
As the influence of the insurance 
companies grows, there is a grow-
ing realisation among doctors that 
they should join forces. The OMS 
took the initiative and reorganised 
itself into an umbrella organisa-
tion for all scientific societies, a 
project called Synergy Traject. In an 
umbrella organisation some impor-
tant decisions are no longer made by 
the individual scientific societies, 
but within the umbrella board of 
this newly formed organisation. At 
the same time some key-functions 
of the office will be delegated to a 
central office.

Finally, consolidation and spe-
cialisation are more or less contra-
dictory processes, but both provoke 
resistance (consolidation more so 
than specialisation) and both are 
necessary for survival. 

So the challenge will be to find a 
balance between the two.

More information about the Radi-
ological Society of the Netherlands 
can be found at www.radiologen.nl

Dr. Herman Pieterman from Rot-
terdam, the Netherlands is Secretary 
of the Radiological Society of the 
Netherlands.

PIN WINto
Game
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By Frank Boudghene

As is the case in many other coun-
tries, radiologists in France play a 
pivotal role in disease management, 
especially oncology. Hence, it came 
as no surprise to us that oncologic 
imaging was selected as the theme of 
the first International day of Radiol-
ogy on November 8, 2012. As a great 
many radiologists, from 80 societies 
over five continents, participated in 
the International Day of Radiology, 
we are convinced that contributions 
from imaging are crucial to onco-
logic medicine.

Imaging is already involved in 
every stage of cancer treatment:
•  Imaging is essential at baseline 

for screening, detecting, and 
diagnosing cancer; favouring 
early stage management and 
improving outcome.

•  Imaging is essential for direct 
tumour targeting, either for 
image-guided biopsies or 
image-guided tumour ablation 
or embolisation.

•  Imaging is essential for cancer 
staging and disease extension 
assessment and crucial for treat-
ment selection.

•  Cancer response to treatment, as 
well as the detection of relapse or 
recurrences also relies on imag-
ing. Metabolic and functional 

imaging provides additional 
data, enabling an early change 
in treatment, with a potential 
impact on treatment options and 
duration.

In France, two national screening 
programmes are in operation; one 
for breast cancer and one for colon 
cancer. However, the number of 
people participating in these two 
programmes remains relatively 
low. Only 52.7 percent of all French 
women from the target population 
(50–74 years old) have taken part 
in the breast screening programme; 
this figure varies in different parts 
of France, although the target level 
is 70 percent. The results for colon 
cancer screening are worse, as the 
level only reaches 42 percent of the 
entire target population (50–74 
years old), also with large differ-
ences depending on region. Radi-
ologists have developed a high level 
of continuous education in this field. 
The involvement of French radiolo-
gists in colon cancer screening is 
less important, because imaging 
is not part of the main screening 
test. However, this situation could 
change in the future; close coopera-
tion with the French national health 
authorities (HAS) could redefine the 
role of radiologists in colon cancer 
screening programmes, as was the 
case with our colleagues in the 

United States through the United 
States Preventative Services Task 
Force.

For the French Cancer Imaging 
Federation and the SFR, radiolo-
gists can improve the participation 
of patients in national screening 
programmes by enhancing pub-
lic communication and informa-
tion. One of the most exciting 
solutions we have developed for 
cancer patient management is the 
continuous development of coop-
eration between radiologists and 
other medical specialties involved in 
oncology. ‘Multidisciplinary meet-
ings’ have been set-up in French 
hospitals with the mandatory pres-
ence of a radiologist. All initial and 
follow-up decisions for any cancer 
patient have to be made in these 
meetings. Hence, radiologists share 
clinical, biological, molecular and 
imaging data with surgeons, oncolo-
gists and pathologists. This core role 
of radiologists helps to optimise not 
only imaging procedures, but also 
treatment strategies such as chem-
otherapy and radiation therapy. 
Interventional imaging procedures 
are more frequently included in 
cancer treatment protocols, repre-
senting true ‘medical progress’ while 
also improving cost-effectiveness.

However, the role of the radiolo-
gist in disclosing a disease diag-
nosis, or disease relapse, to the 
patient needs to be better defined. 
With the help of national patient 
associations we are trying to take 
on this challenge, which we see as 
vital to better patient care. Imaging 
equipment resources have become 
crucial during the economic crisis: 
state-of-the-art cancer imaging 
examinations require up-to-date 
equipment, enabling morphologic 
and functional imaging. Imaging 
equipment availability in France 
remains critical as CT, MRI and PET 
procurement relies on regulatory 
authorisation from the administra-
tion. This is especially the case for 

MRI and PET, which today can be 
considered major tools in the fight 
against cancer. When compared to 
the rest of Europe, France’s shortage 
of MR devices is evident: there are 
10 MR machines per million peo-
ple in France, while the number in 
Europe is 20 machines per million 
people. This low number has led 
to delays in cancer management; 
a national inquiry showed that the 
average cancer patient waiting time 
for an MR examination is 29 days 
while the French National Cancer 
Institute’s target is less than 10 days. 
The quality and amount of imaging 
equipment varies throughout the 
country. Despite these difficulties, 
our aim is to explore new fields that 
could improve cancer patient man-
agement. For example, we need to 
investigate the capabilities of PET-
MRI in oncologic imaging. How-
ever, we still do not have even one 
PET-MR in the entire country, not 
even for research purposes.

Both whole-body diffusion and 
perfusion MRI also appear prom-
ising; however, both techniques 
also require up-to-date equipment. 
Similarly, PET-CT devices are not 
adequate for covering cancer patient 
needs in France. National imaging 
has been proposed by the French 
College of Academic Radiologists 
(Collège des Enseignants de Radi-
ologie de France). The three learn-
ing objectives levels in the oncologic 
programme for residents in radiol-
ogy now include oncologic imaging; 
if other colleagues from European 
countries are interested in this pro-
gramme we would be glad to share 
it with them. What we observed is 
that year after year, an increasing 
number of young radiologists are 
getting involved in ongoing research 
programmes in oncologic imaging.

Last but not least, interventional 
radiology and interventional oncol-
ogy are major priorities for the SFR. 
Joint efforts with the Federation of 
Interventional Radiology (FRI) – 

which is the SFR group promoting 
therapeutic radiology – will increase 
the diffusion of interventional radi-
ology in oncology. Oncologic imag-
ing is not a subspecialty in France, 
but it is organised on the basis of 
the French Cancer Imaging Fed-
eration (FIC), which is part of the 
SFR. The FIC is composed of twenty 
radiologists from various subspe-
cialties who are dedicated to cancer 
imaging. These radiologists work 
in close cooperation with organ-
based subspecialties. It is impor-
tant to note that the FIC represents 
the SFR at the French National 
Institute of Cancer (INCA); most 
of the decisions related to cancer 
support and evaluation of research 
programmes come from this agency. 
The role of the FIC is to coordinate 
interdisciplinary activity in cancer 
imaging. Our aim is not to define a 
specific imaging strategy for each 
cancer case – which can be defined 
by dedicated organ-based imaging 
societies – but rather to improve the 
translation of imaging innovations 
to all cancer cases. Disease spread in 
cancer goes beyond specific organs. 
The FIC has begun promoting 
best practice guidelines in oncol-
ogy, such as standardised imaging 
reports. The FIC also helped obtain 
better fees for whole-body CT for 
oncology patients. The incidence of 
cancer is increasing in France, as it is 
all over the world and so the inclu-
sion of radiologists within the large 
field of oncologic imaging is neces-
sary in order to build new organisa-
tional schemes and improve cancer 
patient care.

More information about the 
Société Française de Radiologie 
can be found at www.sfrnet.org

Professor Frank Boudghene is Presi-
dent of the French Cancer Imaging 
Federation issued from the French 
Society of Radiology.

French radiology takes on challenges  
posed by cancer

European 
Radiology
now at your fingertips
More info at www.european-radiology.org
Download at  bit.ly/ER-app
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Italian radiology builds on its past  
to improve patient care

Bosnia and Herzegovina 
focuses on education

By Giuseppe Brancatelli

One of the leading national organi-
sations for the promotion of educa-
tion and science in Italy, and one of 
world’s oldest radiological societies, 
in 2013 the Società Italiana di Radi-
ologia Medica (SIRM) celebrates 
the centenary of its founding. To 
commemorate this anniversary a 
panel of leaders formed by the past-
president, Prof. Antonio Rotondo; 
president, Prof. Carlo Faletti; and 
president-elect, Prof. Carlo Masci-
occhi will coordinate and organise a 
meeting entitled ‘Radiology beyond 
Medicine,’ to be held in Turin next 
May. The goal of the event is to high-
light the applications of radiology in 
fields such as archaeology, art, air-
port security, food inspection, etc.

The Italian Society of Radiology’s 
biannual scientific meeting has 
grown to be one of Europe’s largest 
gatherings of radiology profession-
als; from junior radiologists to senior 
radiologists. The meeting provides 
essential educational and network-
ing opportunities, and serves as a 
forum for increasing knowledge 
and encouraging research. SIRM 
members are entitled to participate 
in the meeting free of charge. The 
2012 meeting was held in Turin on 
June 1–5, 2012 with Prof. Giovanni 
Gandini presiding. The meeting 
attracted 5,692 delegates with 496 
hours of educational and scientific 
sessions, and 2,250 accepted sci-
entific and educational abstracts 
(1,253 oral presentations and 997 
electronic posters), as well as a tech-
nical exhibition of 5,600 m² made 
possible by 91 companies and 2,309 
exhibitors. All these features took 
place alongside the meeting, creat-
ing an informative and enjoyable 

environment for all participants. 
Electronic posters are still available 
to members through the society’s 
website. The next congress will be 
held in Florence on May 23–27, 
2014, with Prof. Carlo Bartolozzi 
as congress president.

Over the past few years, SIRM has 
encouraged and supported research 
among its members by providing 
grants. For the years 2012 to 2014 
there are two grants available for 
pharmacology and cost effective-
ness in contrast media, and dose 
measurement in interventional 
radiology. Two €40,000 grants will 
be awarded to projects lasting two 
years and involving at least six dif-
ferent research units in Italy.

For several years now SIRM has 
been offering malpractice insurance 
that has proven very popular among 
Italian radiologists, with residents 
and attending radiologists working 
in private practice or in the public 
system.

When it comes to the European 
Congress of Radiology, Italy is one 
of the biggest countries in terms of 
the number of delegates, abstracts 
submitted and abstracts accepted.

The society’s journal, la Radiolo-
gia Medica, had an impact factor of 
1.444 in 2011 and is published in 
both English and Italian by Springer. 
The new editor-in-chief, Prof. And-
rea Giovagnoni, announced in a 
recent editorial, that ‘two parallel 
journals will be issued as of the 
year 2014. One will be in English 
and only available online, to ensure 
international visibility and scientific 
quality, with special attention being 
paid to increasing the Impact Factor. 
The other, in Italian, will be printed 
and distributed to all SIRM mem-
bers in the usual manner. The Italian 

journal will contain a translation of 
the English online version, supple-
mented by a series of educational 
articles, reviews, case reports, con-
sensus papers and reports, with the 
aim of providing members with 
a practical and easy-to-consult 
resource for work and professional 
development.’

A popular feature among SIRM 
members is the society website. The 
website is designed to allow mem-
bers to explore the full content of 
the online version of La Radiologia 
Medica, its educational products, 
the Italian congress calendar, along 
with several other features. Through 
the website members can easily 

renew membership and stay up to 
date with the society’s initiatives and 
publications.

As shown above, SIRM is alive 
and active as a scientific society, 
relying on solid roots and striving 
to serve future generations of Italian 
radiologists.

More information about the Soci-
età Italiana di Radiologia Medica 
can be found at www.sirm.org

Giuseppe Brancatelli is Associate Pro-
fessor of Radiology at the University 
of Palermo, Italy.

By Zulejha Merhemić

The Association of Radiology of 
Bosnia and Herzegovina, with 
approximately 140 members, is a 
core part of education and scientific 
research for radiologists in Bosnia 
and Herzegovina. In 2012, it focused 
its activities on strengthening the 
organisation.

Its Annual Meeting of Radiology 
was held in the city of Konjic, in 
September, with the intention of get-
ting radiologists from around the 
country together to discuss current 
trends and issues in their work. The 
main focus was on the shortage of 
radiologists and radiographers in 
Bosnia and Herzegovina, compared 
with other European countries, and 
the solutions the association has to 
offer.

Another important event last year 
was the first MRI school course in 
Bosnia and Herzegovina, which was 
a joint project from the association 
and the department of radiology at 
the Clinical Center in Sarajevo. The 
school attracted around 30 partici-
pants from the region of southeast 
Europe, and the lectures were deliv-
ered by the most eminent profes-
sors in the region. It proved to be 
a great success and we hope that in 

the coming years it will become a 
constant feature of basic education 
and the latest trends in magnetic 
resonance imaging in the region.

Five clinical centres all over the 
country (the tertiary level of medi-
cal care) and teaching centres are 
involved in the day-to-day educa-
tion of residents. The association is 
currently trying to emphasise to the 
competent authorities the impor-
tance of harmonising the current 
national curriculum for specialisa-
tion in radiology with Europeans 
standards. Over the last couple 
of years the training system has 
improved but the duration remains 
at four years.

No subspecialty is officially rec-
ognised by the government yet. As 
in previous years there is consensus 
among radiologists in Bosnia and 
Herzegovina on the need for the 
Ministry of Health to recognise and 
establish subspecialties, at least in 
interventional radiology, paediatric 
radiology and neuroradiology.

The Ministry of Health made 
further efforts to assist in the pro-
curement of the latest equipment for 
clinical centres; however, in most 
cases secondary health care institu-
tions are still under-equipped, or 
using obsolete equipment. One of 

the focuses of our activities next 
year will be on influencing the com-
petent authorities to provide basic 
radiological equipment for smaller 
hospitals and other health institu-
tions, as we witness an ever greater 
need for radiology examinations. 
The Clinical Center University of 
Sarajevo has acquired the first PET-
CT scanner in our country. Almost 
all major radiology centres in Bos-
nia and Herzegovina have installed 
PACS systems.

One of the concerns of the asso-
ciation for next year is going to be 
encouraging Bosnian and Herzego-
vinian radiologists to present their 
current professional and research 
activities in radiology meetings 
throughout the region and Europe.

In the future we hope that we will 
be able to bring Bosnian-Herzego-
vinian radiology up to the European 
level.

More information on the Associa-
tion of Radiology of Bosnia and 
Herzegovina can be found at
 www.radiologija.ba
 
Professor Zulejha Merhemić is Presi-
dent of the Association of Radiology 
of Bosnia and Herzegovina.

SIRM will coordinate and organise a meeting entitled ‘Radiology beyond Medicine,’ to be held in Turin in May 2013.
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Theatre & Dance
Please note that all performances are in German!

What’s on today in Vienna?

Akademietheater
1030 Vienna, Lisztstraße 1
phone: +43 1 51444 4145
www.burgtheater.at 

20:00  Der Talisman by Johann Nestroy

Burgtheater
1010 Vienna, Dr. Karl-Lueger-Ring 2
phone: +43 1 51444 4145
www.burgtheater.at

15:00  In 80 Tagen um die Welt by Jules Verne

Schauspielhaus
1090 Vienna, Porzellangasse 19
phone: + 43 1 317 01 01
www.schauspielhaus.at

16:00  Der Seidene Schuh by Paul Claudel

stadtTheater walfischgasse
1010 Vienna, Walfischgasse 4
Phone: + 43 1 512 42 00
www.stadttheater.org

20:00  Der Vorname by Matthieu Delaporte and 
Alexandre de la Patellière

Theater Drachengasse
1010 Wien, Fleischmarkt 22
Phone: + 43 1 513 14 44
www.drachengasse.at

20:00  Das normale Leben by Christian Lollike

Theater in der Josefstadt
1080 Vienna, Josefstädter Straße 26
phone: +43 1 42 700 300
www.josefstadt.org 

19:30  Der Mentor by Daniel Kehlmann

Volkstheater
1070 Vienna, Neustiftgasse 1
phone: 43 1 52111 400
www.volkstheater.at

19:30  Bon Voyage by Rupert Henning

Concerts & Sounds

Konzerthaus (Classical Music)
1030 Vienna, Lothringerstraße 20
www.konzerthaus.at 

19:30  Patricia Kaas
  Kaas chante Piaf

Porgy & Bess (Jazz)
1010 Vienna, Riemergasse 11
www.porgy.at

20:30  Harry Sokal ‘Groove’ (A)

Patricia Kaas © dfg-bayreuth.de

Der Mentor by Daniel Kehlmann © Sepp Gallauer / Theater in der Josefstadt

Opera & Musical Theatre

Volksoper
1090 Vienna, Währingerstraße 78
www.volksoper.at

19:00  Die Zauberflöte by Wolfgang Amadeus Mozart

Wiener Staatsoper – Vienna State Opera
1010 Vienna, Opernring 2
www.wiener-staatsoper.at

19:30  La Traviata by Giuseppe Verdi, conducted by 
Paolo Carignani 
With Marlis Petersen, Rolando Villazón, Fabio 
Capitanucci 

Raimundtheater
1060 Vienna, Wallgasse 18–20
www.musicalvienna.at

19:30  Elisabeth by Michael Kunze & Sylvester Levay

Ronacher
1010 Vienna, Seilerstätte 9
www.musicalvienna.at

19:30  Natürlich Blond by Laurence O’Keefe, Nell 
Benjamin & Heather Hach

Francesco Demuro and Ermonela Jaho in La Traviata by Giuseppe Verdi © Wiener Staatsoper / Michael Pöhn


