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BY REBEKAH MOAN

Clinical trials look set to shed new 
light on preoperative breast MRI
What are the most common MRI biomarkers for breast cancer? Is breast MRI really  
diagnosing more false positives than mammography? What changes for preoperative 
breast MRI can be expected after the latest clinical trials? These are among the important 
unanswered questions in breast MRI, and they will be discussed at today’s master class.

MRI is the most sensitive and 
accurate test for ipsilateral staging 
of breast cancer and for screening 
of synchronous contralateral can-
cer, according to Prof. Francesco 
Sardanelli from the Department of 
Biomedical Sciences for Health at 

the University of Milan and Direc-
tor of Radiology at the Research 
Hospital Policlinico San Donato in 
Milan.

“Importantly, several studies sho-
wed that those lesions detected 
with preoperative breast MRI are 

relevant (invasive, sometimes larger 
than the index lesion, biologically 
aggressive, etc.),” he said. “However, 
its use has not so far been associa-
ted with a better patient outcome, 
reducing recurrence or impro-
ving survival. Conversely, in many 
observational studies, preoperative 
breast MRI was associated with an 
increased rate of mastectomies.”

Of four recent randomised cont-
rolled trials, two were in favour of 
preoperative breast MRI because 
there was a reduced re-operation 
rate and two were against because 
there was no reduction in the 
re-operation rate. In this context, 
the mantra was ‘preoperative breast 
MRI increases mastectomy but 
does not improve patient outcome,’ 
explained Sardanelli, who is Past 
President of the European Society 
of Breast Imaging (EUSOBI).

He thinks the Multicenter Inter-
national Prospective meta‐Ana-
lysis (MIPA) trial will shed more 
light on the matter. Initial results 
of about 2,500 patients (with a tar-

get of 7,000) from 28 centres world-
wide show 50% of patients had an 
MRI examination before surgery. 
Radiologists requested preopera-
tive breast MRI the most, but sur-
geons were involved (alone or with 
another professional) in 40% of the 
cases. Also, the patients for whom a 
preoperative breast MRI is reques-
ted have a mastectomy already 
planned before MRI in about 20% 
of cases and the increase in mastec-
tomies after MRI is only 1%.

“Of those patients who have 
breast-conserving surgery, about 
14% have more extensive surgery 
due to MRI but 12–13% have less 
extensive surgery,” Sardanelli noted. 
“The re-operation rate is lower in 
those patients who had an MRI, but 
this has to be read in the light of the 
higher rate of mastectomies.”

Sardanelli sees the MIPA trial as 
a way to combat the mantra against 
preoperative breast MRI and show 
the tool allows for a tailored breast 
conservative surgical treatment, i.e., 
precision breast cancer surgery.

“Clinical practice evolves not 
only based on guidelines, which 
frequently change very slowly, but 
also based on practice and experi-
ence,” he said. “The condition for 
the use of preoperative breast MRI 
is a high-level cooperation between 
radiologists and surgeons.”

Meanwhile, Prof. Dr. Christiane 
Kuhl, a professor of radiology and 
the director of the Department 
of Diagnostic and Interventional 
Radiology at the University of 
Aachen in Germany, urges ECR 2017 
attendees to understand that not 
all false-positive diagnoses should 
be treated the same.

In breast imaging, a false-positive 
diagnosis is one where malignancy 
is suspected but neither ductal car-
cinoma in situ or invasive cancer 
is found. However, a more useful 
definition would be to distinguish 
between ‘actionable’ and ‘non-acti-
onable’ disease, she said.

Prof. Francesco Sardanelli will 
talk about preoperative breast 
MRI in today’s master class.

Prof. Dr. Christiane K. Kuhl will 
raise the question of whether 
breast MRI increases the number 
of high-risk lesions.

continued on page 3
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Breast tissue produces non-pro-
liferative changes, proliferative 
changes without atypia, and pro-
liferative changes with atypia. 
Non-proliferative changes are asso-
ciated with a 0.7- to 1.1-fold risk of 
breast cancer, while proliferative 
changes without atypia are associ-
ated with a 1.7- to 3.1-fold risk, and 
changes with atypia are associated 
with a 3.7- to 5.2-fold risk.

“Not all false positives are equal,” 
she said. “The most important rea-
son for mammography false posi-
tives is calcifications caused by 
regressive changes. It has nothing 
to do with cancer progression. 

As opposed to MRI with contrast 
enhancement, in cases with cell 
proliferation and atypia, this is the 
first step of carcinogenesis. This is 
something else. It has another con-
notation and implication for the 
patient. Calling it a ‘false positive’ is 
not appropriate.”

In particular, certain kinds of lesi-
ons are associated with an increa-
sed risk of breast cancer. Atypical 
ductal hyperplasia is associated 
with a 40% increased risk of breast 
cancer and lobular intraepithelial 
neoplasia and flat epithelial aty-
pia are both associated with a 21% 
increased risk. These lesions are tre-
ated with intensified surveillance 
and possibly tamoxifen, so while 

they may be called false positives 
on MRI, they are not completely 
harmless, even though they are still 
categorised as benign, added Kuhl, 
who is a keen advocate of abbrevi-
ated breast MRI studies (see Figure).

MRI depicts a biologic continuum 
and many false positives are caused 
by the fact the continuum is divided 
into lesions that require treatment 
and lesions that do not, but MRI 
false positives are much closer to 
finding something that could lead to 
cancer than a false positive found on 
mammography, she continued.

“Cancer is not a black and white 
thing. There are shades of grey,” 
Kuhl stated. “There is an entire 
process of breast cancer develop-
ment and with MRI we depict this 
process. We are able to see changes 
that have many features of cancer, 
and that may develop into cancer.”

With an increased understanding 
of the prognostic importance of tis-
sue changes, ‘benign’ is too simple 
a phrase, she pointed out. ‘Benign’ 
could mean potential to progress to 
invasive cancer.

“It’s time to rethink the nomen-
clature,” she concluded.

The dense mammogram (A) is negative, but an abbreviated breast 
MRI study (B) in the same patient is positive for small invasive can-
cer. In the first post-contrast subtracted image (FAST; C) of the slice, 
and in the corresponding maximum intensity projection image, the 
cancer can be clearly seen in the same patient. The patient under-
went a MR-guided biopsy, which confirmed presence of a grade 2 in-
vasive cancer (no special type), 8mm in longest diameter. All images 
courtesy of Prof. Dr. Christiane Kuhl.

continued from page 1

E3 – ECR Master Class / Breast

Sunday, March 5, 08:30–10:00, Room E1
E3 1726b Taking clinical breast MRI to the next level

 » Chairman’s introduction
J. Camps Herrero; Valencia/ES

 » A. Breast MRI biomarkers for the clinical setting
E.A. Morris; New York, NY/US

 » B. Preoperative MRI: which changes to expect after the  
MIPA trial?
F. Sardanelli; San Donato Milanese/IT

 » C. Is breast MRI increasing the number of high-risk lesions?
C.K. Kuhl; Aachen/DE

 » Panel discussion: Breast MRI: what more evidence do we need?

A

B

C
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Sidra Medical and Research Center in Qatar is 
recruiting Sonographers and Radiographers 

Sidra is looking for enthusiastic Radiology Managers (Licensed Technologists/ 
Radiographers), Sonographers and Radiographers with paediatric experience  
to work for a unique medical and research centre. Sidra is a multibillion dollar 
project aiming to provide health care services to women and children. With 
state of the art equipment, Sidra is aiming to raise new standards in care for 
women and children in Qatar, the Gulf Region and internationally. 

Positions available:
• Manager General Radiography
• Manager MRI
• Manager Molecular Imaging
• Sonographers
• Radiographers  

Sidra will be offering successful candidates highly competitive packages  
and benefits. Full details of the package will be discussed at interview.  
Cavendish will be hosting interview days on behalf of our client. These  
will be held in Europe in early 2017. This is a fantastic opportunity to meet  
department heads and potential future colleagues.  

Sidra invites Radiology professionals to contact their partner agent Cavendish 
Professionals for more information. 

Call us on +44 (0)203 008 5210
Email us at healthcare@cavendishprofessionals.com 
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BY MÉLISANDE ROUGER

From infectious diseases to  
imaging mummies: Peru set  
to amaze ECR delegates
Peruvian radiologists will reveal the secrets of pre-Incan civilisation and offer up-to-date 
knowledge of tuberculosis imaging during the ‘ESR meets Peru’ session. Immediate Past 
President of the Peruvian Society of Radiology Prof. Jorge Luis Guerrero Gil from Lima, 
Peru, gave a preview of the programme in an exclusive interview with ECR Today.

ECR Today: Infectious diseases 
are a highlight of the programme 
for this session. What can Peru-
vian radiologists teach Europeans 
in that area?

Jorge Luis Guerrero Gil: As in 
any other developing country, 
infectious diseases continue to be 
very common in Peru. Tuberculo-
sis (TB) in particular is a popula-
tion health problem and a major 
cause of morbidity among young 
adults. Medical imaging is of tre-
mendous help in differential dia-
gnosis of TB, and MRI has been 
shown to surpass CT in evaluating 
patients with suspected meningitis 
and its associated complications – 
hydrocephalus, vasculitis, cranial 
nerve involvement, and associated 
multiple tuberculomas.

In tuberculous spondylodiscitis, 
MRI is currently the modality of 
choice as it can be used to detect soft 
tissue and bone marrow changes 
better than any other imaging tool.

MR spectroscopy, diffusion imaging 
and perfusion may help in differentia-
ting conditions that mimic tuberculo-
mas on conventional imaging.

In the diagnosis of infectious 
diseases, radiology helps identify the 
extension of disease and evaluate 
treatment response. Many infecti-
ous pathogens cause CNS infection 
and geographical information and 
clinical information significantly 
contribute to differentiate diagnosis. 
Some areas in Peru are well known 
for specific infectious pathology; for 
example, the leading cause of late-on-
set seizures and epilepsy in the north 
of Peru is neurocysticercosis.

I think the speakers invited to 
ECR 2017, Prof. Raúl Marquina Diaz 
and Prof. Pedro Tapia Puente Arnao 
from Lima, have significant experi-
ence in these areas and have prepa-
red their talks assuming European 
radiologists may not be so familiar 
with these diseases characteristics.

ECRT: The Peruvian delegation 
will delve into archaeology in the 
interludes by focusing on the use 
of imaging in archaeology. Can 
you please tell us more about it?

JLGG: We wanted to talk about 
x-ray use outside of medicine, in 

areas like archaeology, for the inter-
ludes. In Peru we have used x-rays 
for the study of mummies from 
the Paracas culture, a civilisation 
who preceded the Incas and who 
used to deform aristocratic babies’ 
skulls. They also practiced cranial 
trepanation, one of the oldest sur-
gical procedures for which there is 
archaeological evidence. Computed 
tomography and x-ray studies con-
firmed that some of the people who 
underwent the procedure survived 
the treatment, as both modalities 
showed signs of cicatrisation such 
as new growth and trepanation clo-
sure in skull bones.

In the second interlude, we will 
also show what mummification 
consists of and how it can be car-
ried out: either in the artificial way 
as on Egyptian mummies or mum-
mification that occurs naturally 
depending on climatic conditions. 
In desert areas organs dehydrate 
and dry up, and at high altitudes 
such as in the Andes Mountains, 
organs freeze with low temperatu-
res. Extreme cold does not dry up 
organs though, but it creates fat 
saponification, a process that leaves 
the organs almost intact.

ECRT: Which other issues will 
the delegation tackle during the 
‘ESR meets Peru’ session?

JLGG: Peru is a Latin American 
country and it has its own pecu-
liarities, multiple geographical 
conditions and irregular demogra-
phic distribution. We are about 30 
million people and our cities have 
different conditions of life. A few 
modern cities, especially on the 
coast, have a good level of health-
care and education facilities, whe-
reas many other areas in the moun-
tains and jungle do not have such 
good access to care.

Peru has an inefficient centrali-
stic political environment and we 
will show how it affects radiology 
practice; centralism causes irregu-
lar distribution of hospitals, and 
educational and population resour-
ces in the country. So unfortuna-
tely access to radiology is far from 
heterogeneous.

ECRT: What are the current 
challenges faced by the specialty 
in your country?

JLGG: Every radiology modality is 
available in Lima and in large cities, 
especially on the coast. There are 
only two PET/CT scanners in the 
whole country, both in the capital.

Radiologists are distributed une-
venly across the country; there are 
about 400 to 500 of us and half of us 
work in Lima. About half are not yet 
members of the Peruvian Society of 
Radiology.

The best hospitals, clinics and 
universities are in the main cities. 
There are 25 universities in Peru, 
15 of which have medical schools. 
There is only one national pro-
gramme of residency and a three-
year training in radiology is inclu-
ded. Approximately ten universities 
in different hospitals and clinics are 
able to train 30 to 40 radiologists a 
year, most of which are in Lima.

Unfortunately we do not have 
any subspecialisation programmes; 
therefore most of our radiologists 
need to do fellowships abroad or 
acquire the experience at work.

The Peruvian Society of Radio-
logy is dealing with the Peruvian 
Medical College to obtain supervi-
sion of radiologists’ training and 
profession. We hope we can achieve 
this goal, as this would give more 
power to our society and help the 
specialty to develop more.

ECRT: How does the situation 
compare to neighbouring countries?

JLGG: Economically we are lag-
ging behind our neighbours and 
Brazil, Chile and Argentina are way 
ahead of us. However I think our 
professional quality is excellent 
and perhaps superior to that of any 
radiologist in Europe, the United 
States or Latin America.

Let me tell you why: in the Uni-
ted States a neuroradiologist excels 
in neuroradiology, but they do not 
know that much about ultrasound, 
mammography and head and neck 
or abdominal imaging, for instance. 
On the other hand, a Peruvian radio-
logist has complete knowledge of 
radiology and can perform exami-

nations with x-rays, mammography, 
ultrasound, computed tomography 
and magnetic resonance imaging in 
the chest or abdomen, etc.

ECRT: What benefits do you 
expect to come from your partici-
pation at the ECR?

JLGG: I would like it very much 
if this could open up possibilities 
for Peruvian radiologists to come to 
Europe and train in interventional, 
paediatric and MSK radiology, as the 
opportunities to do so in Peru are 
very rare, if not almost impossible.

But sustaining programmes in 
Latin America from Europe would 
cost a lot and Peru has very limited 
economic resources.

So it would be fantastic if the ESR 
had resources to invest in Peruvian 
radiologists’ training, for instance 
by paying a Spanish radiologist a 
sabbatical year to come to Peru and 
by funding an interventional radio-
logy programme at one of our hos-
pitals, so that they can train further 
interventional, paediatric or onco-
logy radiologists in the future.

ESR meets Session

Sunday, March 5, 10:30–12:00, Room B
ESR meets Peru
EM 3 Peru in the radiological world

Presiding: L. Bustamante; Lima/PE 
  P.M. Parizel; Antwerp/BE

 » Introduction: Peruvian radiology: how is it going?
P. Tapia Puente Arnao; Lima/PE

 » MRI findings in CNS tuberculosis
R. Marquina Diaz; Lima/PE

 » Interlude: From Peruvian mummies to bones: use of x-rays in 
Peruvian archaeology (part 1)
P. Tapia Puente Arnao; Lima/PE

 » MRI findings in non-tuberculosis infectious diseases in the CNS
P. Tapia Puente Arnao; Lima/PE

 » Interlude: From Peruvian mummies to bones: use of x-rays in 
Peruvian archaeology (part 2)
P. Tapia Puente Arnao; Lima/PE

 » Non-diagnosed spondyloarthritis in MRI of the spine for lower 
back pain
J. Carpio; Lima/PE

 » Panel discussion: Is MRI the gold standard in CNS infection 
disease?

Note the trephine hole with 
irregular and growing edges, 
indicating that the patient  
survived and the wound healed.

X-ray of a mummy of a young girl wrapped with many blankets in 
the foetal position.

Note the typical deformation of the dorsal spine caused by  
Pott’s disease.

Mummification in a dry and warm area. All internal organs are  
dehydrated, have lost volume and are very retracted, with the excep-
tion of the skin. All images provided by Prof. Jorge Luis Guerrero Gil.



For more information, please visit www.cirse.org/esir2017

European  Sc hoo l  of  Inte r ve nt ional  R ad io log y

ESIR 2017 Courses

Cardiovascular and Interventional Radiological Society of Europe

May 31 – June 03
Florence, Italy

www.gest2017.eu

Global Embolization  
Symposium and Technologies

GEST 2017
E U R O P E

Critical Limb Ischaemia
Rome (IT), June 23-24, 2017
Local Hosts: M. Bezzi & F. Fanelli

Prostate Embolisation
Milan (IT), October 11-12, 2017
Local Host: A. Rampoldi

DVT/PE Thrombolysis and Thrombectomy:  
Practical Clinical Training on the Safe Use of Current Medical Devices
Dublin (IE), October 27-28, 2017
Local Host: M.J. Lee

Reliability in Percutaneous Tumour Ablation –  
Fusion, Stereotaxy and Robotics
Innsbruck (AT), December 14-15, 2017
Local Host: R. Bale
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BY FRANCES RYLANDS-MONK

On the frontline: taking good  
care of logistics can reduce errors  
in emergency radiology
Errors in medicine have become headline news in recent years, and legal action against 
physicians for alleged malpractice in every specialty is an increasing problem in all  
industrialised countries. Radiology is not exempt from this phenomenon. Emergency  
radiologists must therefore learn how best to safeguard their practice against human  
error and champion processes that will prevent systematic flaws.

Because emergency radiology 
is the ‘sharp end’ of diagnostic 
imaging, established systems and 
human factors will make a palpable 
difference to outcomes in real-time, 
according to Dr. Paul McCoubrie, 
human factors advisor at the U.K. 
Royal College of Radiologists (RCR) 
and consultant radiologist at South-
mead Hospital National Health Ser-
vice (NHS) Trust, Bristol, U.K. Even 
so, many radiologists are set up to 
fail without their knowledge, and 
they must be vigilant about how 
the department is organised.

“Some environments are relati-
vely mediaeval in terms of physical 
lay-out. Hospitals are happy to pay 
salaries and for medical equipment, 
but may not automatically pay for a 
comfortable chair or an ergonomic 
desk, and nor might they consider 
lighting or temperature as priority 
spending areas,” he told ECR Today.

It’s necessary to address these 
basic conditions for safe practice 
with management, and keeping 
quiet is tacit compliance, accor-
ding to McCoubrie. Radiologists 
must also crusade for a satisfactory 
workflow by assessing how well 
the department is organised with 
regard to layout and what roles are 
assigned to staff members. Consul-
tation and reporting spaces are 
usually randomly allocated around 
a department, and this means 
that time is wasted when clinical 
colleagues come looking for the 

duty consultant. In addition, inter-
ruptions can trigger errors.

The radiology department of the 
three-year-old Southmead Hospi-
tal was designed with a separate 
emergency zone so that clinicians 
can always find the duty radiolo-
gist without interrupting other 
staff. In this way the duty radio-
logist keeps ‘traffic’ away from the 
main department. Furthermore, 
the hospital also employs a coor-
dinator as the point of contact for 
non-radiology personnel. The coor-
dinator uses a telesales-type script 
to put calls through to the correct 
staff member. The creation of this 
role has reduced telephone inter-
ruptions by 50% for emergency 
queries about inpatients.

“Some staff know who everybody 
is and where they can be found. 
When these seniors retire the 
department in question gets swam-
ped with phone calls and visits,” he 
said. “Two years ago, we studied the 
number of interruptions to the duty 
registrar and the average was a call 
or visit every 6 minutes in a 24 hour 
period. Radiologists couldn’t get 
anything done, especially during 
the daytime when interruptions 
peaked. The coordinator and the 
script were a necessity.”

The post of coordinator is fun-
ded during office hours Monday to 
Friday and the service is now 25% 
more productive in terms of repor-
ting, McCoubrie noted.

He believes that improving effi-
ciency by changing workflow and 
small modifications such as provi-
ding comfortable desks, chairs and 
work spaces, could go a long way 
towards solving staff shortages. He 
cited a cross-sectional survey sent 
by email several years ago which 
revealed poor ergonomic practice 
and occupational injury were 
widespread in the U.K.

“Good radiologists in bad environ-
ments will suffer from burn out. 
Happy radiologists in good environ-
ments will be highly productive, 
efficient, and ensure patient safety,” 
McCoubrie said. “It only takes one 
radiologist to speak out, for others 
to realise there is an issue.”

It is crucial to encourage a cul-
ture of safety within radiology 
departments, where in the event 
of a diagnostic error, medical staff 
can discuss it together, noted Dr. 
Antonio Pinto, PhD, emergency 
radiologist at the Cardarelli Hos-
pital, Naples and President of the 
Ethics and Forensic Radiology Sec-
tion of the Italian Society of Medi-
cal Imaging (SIRM).

“Greater openness and peer sup-
port, instead of blame, can help 
radiologists improve their perfor-
mance,” he said.

However, there is a high risk of 
malpractice claims in view of the 
need for a rapid diagnosis and 
the management of patients with 
whom radiologists have had no prior 

interaction and who, quite often, 
may be uncooperative or under the 
influence of drugs or alcohol.

The imaging workup of patients 
with abdominal pain often starts 
with supine and upright abdomi-
nal x-rays, and upright chest x-ray, 
and it is misinterpreting these 
images that is the main cause of 
diagnostic error in the emergency 
department, according to Pinto. He 
points to other factors contribu-
ting to missed diagnoses such as 
lack of relevant clinical informa-
tion, inappropriate or insufficient 
x-ray, failure to perceive signs, and 
lack of knowledge.

CT is a valuable tool in non-trau-
matic abdominal emergencies, 
providing greater accuracy than 
ultrasound or plain x-ray for 
identifying pneumoperitoneum, 
as well as for evaluating bowel 
pathology, and retroperitoneal and 
bony abnormalities. Yet failure to 
continue to search for subsequent 
abnormalities after identifying an 
initial one (satisfaction of search), 
multitasking, and increased 
workload may all play an import-
ant role in missed diagnoses on CT, 
he explained.

Diagnostic errors can be reduced 
by correct communication of the 
patient’s clinical history, compari-
son of the current images with the 
previous radiological investigation, 
and proper selection of the initial 
and subsequent radiological pro-
cedures, Pinto continued. Double 
reporting, equipment modifica-
tions to prevent accidental error, 
and regular dialogue between clini-
cians and radiologists should also 
be prioritised.

While radiologists fear missing 
a diagnosis, this should be seen 
as a learning opportunity, both 
individually and corporately, and 
this requires a critical appraisal of 
practice through error meetings 
and the implementation of change, 
he added. Only by uncovering 
and highlighting ‘error traps’ can 
repetition of the same mistakes 
be avoided, and there is a need for 
accredited residency programmes 
to actively organise such meetings, 
which should be viewed as integral 
to continuing medical education.

His talk on errors in non-trau-
matic abdominal emergency will 
reveal a range of potential mistakes 
from the less severe to the more 
life-threatening, and provide tips 
on how to avoid the most common 
errors when diagnosing severity of 
disease and associated complica-
tions that could affect management 
and clinical outcome.

“Diagnostic radiology must aim 
for the complete detection – and 
accurate diagnosis – of all abnor-
malities. This depends entirely 
on perception and identification 
of specific image characteristics,”  
he said.

Special Focus Session

Sunday, March 5, 08:30–10:00, Room F1
SF 17b Errors in emergency radiology

 » Chairman’s introduction: Why do radiological errors occur?
A. Brady; Cork/IE

 » Imaging in multiple trauma
U. Linsenmaier; Munich/DE

 » Non-traumatic abdominal emergencies
A. Pinto; Naples/IT

 » How not to fail in emergency radiology
P. McCoubrie; Bristol/UK

 » Panel discussion: Errors in radiology, inevitable or preventable?

Cross-table lateral radiograph of the abdomen. Evidence of a translucent image was not correctly  
interpreted as pneumoperitoneum. (Provided by Dr. Antonio Pinto)
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BY FRANCES RYLANDS-MONK

Radiographers have central role 
in paediatric imaging to avoid 
misconceptions of risk
As public attention on the dangers of radiation exposure increases, never before has  
communication between radiographer and patient been more important. Pressure is  
growing for radiographers to implement strategies that both reassure paediatric  
patients and facilitate cooperation, while maximising use of new technology to  
improve image quality.

This topic should be of major 
interest to all radiographers, espe-
cially those who don’t work in a 
dedicated paediatric department, as 
their experience will not be as vast, 
according to Prof. Graciano Paulo, 
PhD, vice president of Coimbra 
Health School (ESTeSC), and chair 
of the scientific board of the Medi-
cal Imaging & Radiotherapy Course.

Speaking to ECR Today ahead of 
today’s session, he underlined how 
radiographers must harness new 
technological features for delivering 
the most adequate diagnostic images 
with lowest radiation exposure.

“New equipment won’t necessarily 
reduce dose. There needs to be a bridge 
between new technology and learning 
how to use it,” Paulo noted. “Dose 
reduction should be a permanent 
topic on the radiographers’ agenda 
because these professionals are often 
the only contact point between pati-
ent, parents, and technology.”

First, a deep commitment to 
dose reduction is required from 
the head of the imaging depart-

ment and the chief radiographer. 
These leaders can motivate and 
empower imaging teams to change 
the paradigm.

“There is high heterogeneity in 
the way each team member works 
– something that I define as the ‘I’ 
problem,” he noted, pointing to the 
need to create a team to lead the 
optimisation programme and then 
audit current practice and imple-
ment corrections if needed.

To adhere to the ALARA (as low 
as reasonably achievable) principle 
in daily paediatric practice, radio-
graphers should know how to use 
all the technological features of the 
equipment and call the vendor if 
they don’t understand something, 
according to Paulo. In addition, 
they should use the anti-scatter 
grid only when necessary and cli-
nically recommended, correctly use 
the additional filtration, adapt the 
exposure parameters to the patient 
size, establish local diagnostic refe-
rence levels (DRLs) and implement 
regular clinical audits.

Coimbra Health School runs 
dedicated tailored courses in radi-
ation protection and is also develo-
ping a master’s degree in patient 
safety and dose optimisation. 
Furthermore, in collaboration with 
the Portuguese Society of Inter-
ventional Cardiology, the Medical 
Imaging Department has commit-
ted to delivering lifelong learning 
aimed at all health professionals 
involved in fluoroscopy-guided 
procedures.

“Technology is advancing fast 
and health professionals are not 
getting the information they need 
to catch up. The courses are meant 
to respond to the exponential 
growth of medical imaging, espe-
cially in CT and interventional  
radiology,” he said. “However, 
education and training must be 
supported by a departmental com-
mitment to improving radiation 
safety culture.”

Safety culture involves regular 
departmental meetings to review 
and adopt protocols. Furthermore, 
the core team of medical physicists, 
radiologists and radiographers 
must audit and assess their work to 
implement system change in daily 
practice. For effective assessment, 
data regarding dose exposure, para-
meters, protocol, and patient cha-
racteristics must also be collected.

“By comparing this data, we can 
figure out how to optimise dose 
without compromising diagnostic 
purpose. If images must be reta-
ken because quality was not good 
enough first time around, then the 
patient receives even more dose,” he 
concluded.

Informed consent
Radiographers must also take 

time to engage in a benefit-risk 
dialogue with children and their 
parents or guardians. This empo-
wers children and their families 
by making them part of the deci-
sion-making process, which will 
reduce their anxiety, believes 
Jonathan Portelli, radiographer 
and assistant lecturer in the depart-
ment of radiography at Msida, Uni-
versity of Malta.

Currently researching bene-
fit-risk communication and the 
seeking of consent in paediatric 
imaging as part of his PhD studies 
at University College Dublin, Por-
telli pointed to Euratom Directive 
59/2013, due to be transposed into 
the national regulations of each 
Member State by February 2018, as 

a good example of the continuing 
drive towards patient-centred care. 
The directive stipulates that “the 
practitioner or the referrer, as speci-
fied by Member States, ensures that 
the patient or their representative 
is provided with adequate infor-
mation relating to the benefits and 
risks associated with the radiation 
dose from the medical exposure.” 
(Article 57, 1d)

Radiographers and radiologists 
will soon be legally obliged to 
disclose benefit-risk information, 
Portelli noted. Furthermore, the 
provision of benefit-risk informa-
tion and the seeking of consent 
vary considerably in practice, not 
only between different countries, 
hospitals and imaging centres but 
sometimes also within the same 
imaging department. While rele-
vant legislation and best practice 
guidance are key factors, it is 
not uncommon for professionals 
to adopt their own approaches  
and style.

“Not all staff choose to disclose 
benefit-risk information to pati-
ents or their representatives and 
some may also have different 
views as to whether informed con-
sent is actually possible, let alone 
necessary, for the different exami-
nations performed,” he noted.

He plans to outline useful strate-
gies and resources that can assist 
radiographers and radiologists to 
become more knowledgeable and 
skilled in confidently and effecti-
vely communicating benefit-risk 
information to paediatric patients 
and their families, as well as to 

other health professionals.
Multiple challenges may have an 

impact on the principles of valid 
informed consent, however. Ima-
ging examinations may be taking 
place at emotion-fraught moments 
and these emotions may affect the 
patients’ understanding of what is 
being said. Furthermore, assessing 
whether a child has the competence 
to give consent should not necessa-
rily be based on age alone but on 
evaluation of his or her ability to 
understand what is being proposed, 
according to Portelli.

For individuals to be fully infor-
med and to have the opportunity to 
ask questions, radiographers need 
to be educated in imaging benefits 
and radiation risk-awareness. This 
involves appreciation of the clinical 
indications, namely the purpose of 
an exam, the radiation dose invol-
ved and its associated risks, and 
dose optimisation. Radiographers 
need to determine what informa-
tion may be considered ‘adequate’, 
while being mindful not to cause 
undue worry, and staff must take 
the time to listen to any concerns 
the patient or family has to ensure 
that an appropriately indicated exa-
mination is not refused on the basis 
of a misconception of the risks 
involved, he said.

“Never assume that informa-
tion has already been provided and 
understood, and be aware the percep-
tion of risk may differ from the rea-
lity of risk,” Portelli concluded.

Special Focus Session

Sunday, March 5, 08:30–10:00, Room K
SF 17c How do radiographers enhance paediatric imaging?

 » Chairmen’s introduction: The role of the radiographer when 
imaging a paediatric patient
L.J.O.C. Lança; Lisbon/PT 
E. Sorantin; Graz/AT

 » Informed consent: is this possible in paediatric imaging?
J. Portelli; Msida/MT

 » Dose reduction in paediatric imaging
G. Paulo; Coimbra/PT

 » Personality traits: a way of maximising cooperation during 
paediatric imaging
S.J. MacKay; Liverpool/UK

 » Panel discussion: Challenges and opportunities when imaging 
paediatric patients

This session is part of the EuroSafe Imaging campaign.

These chest x-rays to visualise the positioning of the central catheter 
in a 15-year-old patient were made in August and then in October  
by different radiographers who used exactly the same exposure  
conditions, except for the selection of the automatic chamber.  
The green squares indicate the different options for the ionisation 
detector chamber for automatic exposure control. When the  
central chamber is used instead of the lateral, patient dose values  
in terms of kerma area product (KAP) and entrance surface air  
kerma (ESAK) are respectively three and four times higher.  
(Provided by Prof. Graciano Paulo)
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Imaging and reporting of traumatic 
brain injury
Neuroimaging plays a critical role in the evaluation of patients with traumatic brain injury 
(TBI). In today’s ECR Master Class on Imaging of traumatic brain injury, researchers will de-
bate hot topics such as new MRI techniques and computer-aided diagnosis software, illust-
rating that TBI imaging is a rapidly evolving field, which not only helps to improve patient 
management, but also the prediction of the functional outcome.

Traumatic brain injury, an injury 
that occurs to the brain as a result 
of trauma, constitutes a heteroge-
neous, dynamic pathophysiological 
process, starting with the moment 
of the impact.

Primary traumatic brain lesi-
ons, which occur at this moment, 
include skull fractures, subdural 
and extradural haematomas, cereb-
ral contusions, traumatic subarach-
noid and intraventricular haemorr-
hage, and diffuse axonal injury.

Secondary brain damage, which 
occurs somewhat later, can manifest 
as generalised cerebral oedema with 
brain herniation, hypoxic-ischaemic 
brain injury and ischaemic stroke 
from traumatic arterial dissection. 
As the process continues over time, 
sequelae such as encephalomala-
cia, chronic subdural haematomas, 
hemosiderin deposits, and chronic 
traumatic encephalopathy may 
potentially be seen many years after 
the initial event.

TBI is a common and potenti-
ally devastating clinical problem 
and remains an important cause of 
death and disability. Early diagnosis 
and proper management, especi-
ally within the first 48 hours of the 
injury, can significantly alter the 
clinical course. Therefore, neuroi-
maging techniques have become a 
cornerstone of the clinical manage-
ment of head injury patients.

Imaging is fundamental to the 
management of patients with TBI. 
In the acute setting, imaging studies 
can determine the presence and 

the extent of the injuries, as well 
as guide minimally invasive inter-
ventions and surgical planning, 
by providing important anatomic 
localisation and navigation infor-
mation, determining extracranial 
landmarks to help to plan the skin 
incision and, if necessary, by gui-
ding the placement of burr holes. At 
a later stage, neuroimaging plays an 
important role in identifying chro-
nic sequelae, guiding rehabilitation 
and determining prognosis.

In today’s session, experts will 
provide an update on imaging of 
TBI and new imaging techniques. 
The session begins with Dr. Damien 
Galanaud, from the Department of 
Neuroradiology at Pitié Salpêtrière 
Hospital in Paris, who will present 
an overview of new MRI techniques 
in the diagnosis of TBI.

Over the years, MRI has emerged 
as the leading method in evaluating 
the extent of brain damage. Advan-
ced sequences such as susceptibility 
weighted imaging (SWI), MR spec-
troscopy, functional imaging and 
especially diffusion tensor imaging 
(DTI) hold great promise. DTI is cur-
rently the most promising sequence 
for TBI evaluation, as it allows a 
precise and direct evaluation of the 
extent of white matter damage, one 
of the leading mechanisms in TBI.

However, there are still some dra-
wbacks and limitations to overcome, 
as Galanaud will illustrate. The main 
limitation of DTI is significant vari-
ability between machines, which is 
still difficult to correct with cont-

rols or phantoms. MR spectroscopy, 
performed on the brainstem and 
the thalamus has shown promising 
results, but it suffers from limited 
acceptance and availability. Functio-
nal MRI may reveal brain reorgani-
sation following TBI and has shown 
promising results in evaluating the 
level of consciousness in vegetative 
and minimally conscious subjects, 
but due to the confounding effects 
of sedation, it is much less reliable in 
the acute setting.

Large scale studies are currently 
being conducted to standardise 
acquisition procedures and to 
determine the best approach to 
performing a reliable assessment of 
TBI severity based on MRI data.

Also in this session, Mr. Thijs 
Vande Vyvere, a PhD student from 
the Department of Radiology at 
the Antwerp University Hospital, 
Belgium, will discuss how to report 
traumatic brain injury lesions. “A 
detailed analysis of the images is 
crucial and best performed by using 
a standardised ‘outside-in’ appro-
ach. Depending on the type and 
the amount of external mechanical 
force, different types of lesions can 
be encountered,” he said.

According to Vande Vyvere, a 
structured radiology report in TBI 
can be split up into three main 
sections. “The first section cont-
ains information about primary 
extra-axial injuries, including any 
signs of impact such as bumps, soft 
tissue enlargements, subgaleal hae-
matomas, skin lesions and foreign 

objects, skull fractures, extra-axial 
abnormalities and haemorrhages. 
The second section focuses on pri-
mary intra-axial injuries such as 
cerebral contusions, intracerebral 
haematomas and axonal, penetra-
ting and cervicomedullary injury, 
and the third section deals with 
secondary injuries. A crucial aspect 
of the report is whether extra- or 
intra-axial injuries are causing any 
mass effect such as midline shift, 
herniation, cisternal compression 
or ventricular compression,” he 
emphasised, adding that for all 
sections it is of great importance 
to mention basic, descriptive and, 
if possible, advanced information 
and that the same interpretation 
scheme can be used for follow-up 
or postoperative scans.

“Usually, radiologists subjectively 
read the images and report the fin-
dings using specific narrative lan-

guage, free-text sentences and ad 
hoc formats. Even though radiolo-
gists are human experts in pattern 
recognition, this way of evaluation 
and reporting is error-prone and 
highly variable over time. Standar-
dising information and reporting 
processes helps to minimise obser-
ver variability. In order to ensure 
that no information is missed and 
that reports are consistent and 
clear, always reporting radiological 
findings in the same way is extre-
mely important,” he concluded.

Galanaud and Vande Vyvere will 
be joined by Dr. Rashindra Mannie-
sing, from the Department of Radio-
logy and Nuclear Medicine at the 
Radboud University Medical Center 
Nijmegen, Netherlands, who plans 
to go over the use of medical compu-
ting systems in TBIs point by point 
and to demonstrate the potential of 
computer-aided diagnosis software.

E3 – ECR Master Class / Neuro

Sunday, March 5, 08:30–10:00, Room E2
E3 1726c Imaging of traumatic brain injury

Moderator: M. Karlovic-Vidakovic; Mostar/BA

 » A. New MRI techniques in the diagnosis of patients with  
traumatic brain injury
D. Galanaud; Paris/FR

 » B. Computer-aided diagnosis in trauma imaging: status  
and developments and the role of deep learning
R. Manniesing; Nijmegen/NL

 » C. Structured reporting of traumatic brain injury lesions:  
introducing common data elements
T. Vande Vyvere; Antwerp/BE

Figure 1: Axial susceptibility weighted image with mIP reformat shows 
bi-frontal diffuse axonal injury (DAI) in a patient with severe TBI. 
Images provided by Mr. Thijs Vande Vyvere

Figure 2: Longitudinal whole-brain diffusion tensor tractography in a TBI patient with good outcome (top) 
and a TBI patient with worse outcome (bottom) illustrates pronounced progressive deterioration of white 
matter in the patient with worse outcome.
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Case-Based Diagnosis Training
Systemic disease: how does it work on the musculoskeletal system?

Don’t miss Sunday afternoon’s 
sessions on systemic disease! Be 
assured, the Case-Based Diagnostic 
Training will challenge you. You 
have the chance to listen to eleven 
experts in their subspeciality fields 
and should be rewarded with the 
benefit of 20 interesting cases pun-
ctuated by our famous interlude 
lecture. In the two main blocks, you 

have the opportunity to solve pati-
ent’s cases like in your daily rou-
tine environment. Based on clinical 
information, a couple of characte-
ristic images and multiple choice 
questions, you will have the chance 
to test yourself. At times, the ans-
wer will be straightforward and 
easy, where most of the audience 
get it right. Sometimes, the answers 

will be more evenly spread amongst 
the potential options. While this is 
more disconcerting, these are also 
the cases, where we learn most. The 
presenting specialists will explain 
typical pitfalls and clues for diffe-
rential diagnostic entities. After-
wards, we should feel fortified to 
tackle our own patients’ problems 
at a higher level.

It is our honour that Prof. Klaus 
Bohndorf has agreed to prepare 
and give the interlude presenta-
tion. Our Case-Based Diagnosis 
Training veterans already know 
this format. Let me explain for all 
our newcomers that this lecture is 
brought to life by the involvement 
of the global radiological commu-
nity. We have appealed to all of 
you to submit your own cases of 
musculoskeletal manifestations 
of systemic disease. The best and 
most characteristic images will be 
shown and explained to help shar-
pen our focus. Who will win this 

year’s award for the most interes-
ting submitted case?

Musculoskeletal imaging accounts 
for a large proportion of our daily 
work. Not all patients with joint pain 
and swelling, muscle pain, or limited 
range of motion have an orthopaedic 
problem, but may suffer from MSK 
manifestations of systemic entities. 
If these systemic diseases have not 
yet been diagnosed, our awareness 
of this possibilty may help to recog-
nise the underlying cause and poten-
tially prevent further damage. The 
list of systemic disorders with pos-
sible MSK manifestations is long and 
includes the well known culprits, 
such as gout, calcium pyrophosphate 
deposition (CPPD) disease, autoim-
mune disease and diabetes, as well 
as amyloid, acromegaly, multiple 
myeloma and the lesser known like 
Caplan’s, POEMS (polyneuropa-
thy, organomegaly, endocrinopathy, 
monoclonal gammopathy, skin chan-
ges) and Kawasaki syndrome.

The most pathognomonic signs 
related to anatomy and organs will 
be discussed in order to take a look 
at etiology, pathophysiology and 
radiological features of all these 
congenital, endocrine, haematolo-
gical, neoplastic and inflammatory 
disorders.

In times when our clinical col-
leagues may be either so highly 
specialised that they have less 
experience outside their own 
field or they have to be so broad, 
because they are family doctors, 
we radiologists have a responsibi-
lity to be alert when the patient’s 
medical history and our radiologi-
cal findings don’t match comple-
tely. We may then be the first who 
can give a hint to the referring 
physicians, where the patients’s 
problems might possibly originate. 
Our 20 cases should help us to stay 
generalised, while the interlude 
lecture should sharpen our eyes to 
the lesser known entities.

Case-Based Diagnosis Training

Sunday, March 5, 13:00–14:00, Room E1
CBDT I Case-Based Diagnosis Training – Part I

Moderators: K.M. Friedrich; Vienna/AT 
  S. Robinson; Vienna/AT

Sunday, March 5, 14:00–14:30, Room E1
Case-Based Diagnosis Training

 » Interlude: Musculoskeletal manifestations of  
systemic disease
K. Bohndorf; Vienna/AT

Sunday, March 5, 14:30–15:30, Room E1
CBDT II Case-Based Diagnosis Training – Part II
Moderators: K.M. Friedrich; Vienna/AT 
  S. Robinson; Vienna/AT

57-year-old woman with left temporomandibular joint pain. A and B: 
panoramic radiographs nine months apart show progressive height 
loss of left temporomandibular condyle and reduced structure of 
bony trabeculae in left ascending mandible. C: Left hand radiograph 
depicts marked vessel wall calcifications, acroosteolysis and  
spongiotic transformation of cortical bone of radial aspect of  
second and third middle phalanx due to hyperparathyroidism.

BY EVGENIA AVIZOV-KHODAK

Finding correlation between 
melanoma genotype and metastasis 
imaging features

It is not your responsibility to 
finish the work of perfecting the 
world, but you are not free to desist 
from it either.

Ethics of our fathers 2:21, Rabbi 
Tarfon (70 CE - 135 CE)

Metastatic melanoma is a 
deadly skin cancer and its inci-
dence grows every year, especially 
in Israel, where sun exposure and 
the percentage of the Caucasian 
population are relatively high. In 
our work, we evaluated the correla-
tion between imaging features and 
genome specifically for melanoma 
in the hope that metastatic tumour 
phenotype on CT can be used as 
surrogates for signatures of gene 
expression and serve as response 
prediction to specific therapeutics 
and optimisation of the treatment’s 
form and duration. It is now known 

that melanoma treatment should 
be personalised, fast and achievable 
because individual patients with 
different genomes of melanoma 
respond differently to therapy.

Radiogenomics is considered 
a promising topic in science and 
medicine (approximately 200 publi-
cations in the last five years and 40 
during the last year alone). Howe-
ver, so far only a few studies have 
analysed the association between 
features of metastatic melanoma 
and specific genetic mutations.

We took 64 patients suffering from 
metastatic melanoma stage III and 
IV that were previously genotyped 
for treatment and research purpo-
ses, and evaluated the correlation 
between phenotype and distribution 
of metastases and genome of mela-
noma (BRAF positive and wild type). 

We checked CT follow-up studies 
that were performed before initiali-
sing any treatment for reducing the 
results affecting external factors.

After initial analysis, we got a list 
of 54 features that showed a diffe-
rence in their distribution between 
groups that were statistically sig-
nificant. These features were com-
bined in 16 clusters for practical 
purposes. Despite the limitations 
of this study, after accurate evalua-
tion we can say that the pattern 
of metastatic spread in malignant 
melanoma varies with BRAF geno-
type. BRAF positive patients tend to 
present with adrenal, lymph node 
and soft tissue metastases, whereas 
BRAF-WT patients tend to present 
with liver metastases.

CT features and the pattern of 
metastatic spread of malignant mela-

noma could therefore be considered 
biomarkers and serve for linking 
specific imaging features with speci-
fic gene expression patterns, thereby 
allowing more accurate diagnosis 
and prognosis and decreasing the 
need for expensive and sometimes 
long genetic tests. Further evalua-
tion is needed for investigating the 
reaction to treatment through chan-

ges in the imaging features of metas-
tasis after different types of therapy 
in different genotype groups.

Evgenia Avizov-Khodak, MD  
finished her residency at the  
department of radiology at  
Hadassah Hebrew University Medi-
cal Center and now works  
at Maccabi Healthcare Services.

Scientific Session

Sunday, March 5, 10:30-12:00, Studio 2017
SS 1816 Improving imaging of metastatic disease: what’s new?

Moderators: R.G.H. Beets-Tan; Amsterdam/NL 
  K.N. De Paepe; Leuven/BE

 » Radiogenomics: evaluation of CT imaging features of  
melanoma metastases compared with genomic expression
E. Khodak, M. Lotem, J. DiPoce, S. Goldberg, J. Sosna; Jerusalem/IL
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Paediatric parenchymal lung disease: 
which modality and when?

In a Special Focus session today, 
ECR delegates will get an oppor-
tunity to learn about the advantages  
and drawbacks of chest x-ray, 
ultrasound, CT and MRI in 
the diagnosis of paediatric  
parenchymal lung disease. 
International experts will dis-
cuss the optimal use of these  
imaging modalities, followed by a 
question-and-answer session.

Diffuse lung disease, traditio-
nally known as interstitial lung 
disease (ILD), in infants and child-
ren, comprise a large and hetero-
geneous group of respiratory dis-
orders, which are characterised by 
inflammatory and fibrotic changes 
affecting alveolar walls. Associa-
ted disease processes may affect 
not only the interstitium, but also 
the alveoli, blood vessels, airways, 
lymphatic channels and pleural 
spaces. Typical features of ILD 
include diffuse infiltrates, restric-
tive functional defects and disorde-
red gas exchange. Common symp-
toms at presentation include cough, 
dyspnoea, tachypnoea, chest wall 
retraction, exercise limitation and 
frequent respiratory infections.

The relative frequencies of these 
disorders are considerably diffe-
rent in children compared with 
adults. More importantly, certain 
diseases are unique to infants and 
very young children, and have not 
been reported in adults, so when 
it comes to the management of 
parenchymal lung disease, child-
ren cannot simply be treated as 
small adults.

The aphorism that children are 
not little adults especially applies 
to the imaging of parenchymal 
lung disease. Acquiring motion-free 
images of fine pulmonary struc-
tures at desired lung volumes is 
easier in adults than in children. 
Therefore, painstaking attention to 
imaging techniques and specialised 
knowledge are required to properly 
perform and interpret diagnostic 
images obtained for the evaluation 
of childhood ILD.

In his presentation about chest 
x-ray, Dr. Paolo Tomà, Director 
of the Department of Imaging 
at Ospedale Pediatrico Bambino 
Gesù in Rome, Italy, will address 
the aetiologies of paediatric 
parenchymal lung disease and the  
optimal use of different imaging 
modalities.

Plain radiographs are usually 
performed in a child suspected of 
ILD at first presentation, as they 
have a favourable profile in terms 
of low radiation dose, ease of  
performance, low cost and ready 
availability. However, some hurdles 
remain, including limited low-con-
trast resolution and unspecific 
results.

For instance, the sensitivity and 
specificity are such that pneumo-
nia on the chest x-ray is not a reli-
able test to discriminate between 
viral and bacterial tract infections, 
the main causes of pneumonia 
in infants and children up to 
five years and children between 
five and 18 years, in the general  
practice setting.

Because the information provi-
ded by chest x-ray is often limited, 
High Resolution Computed Tomo-
graphy (HRCT), which can be used 
to visualise the parenchymal struc-
ture to the level of the secondary 
pulmonary lobule, is often the key 
chest imaging tool for diagnosis.

Dr. Pierluigi Ciet, from the Depart-
ment of Paediatric Radiology and 
Pulmonology at Sophia Children’s 
Hospital, Rotterdam, Netherlands, 
will discuss the role of CT in paediat-
ric parenchymal lung diseases.

“CT imaging has multiple roles, 
such as diagnosing disease, moni-
toring disease progression, asses-
sing response to therapy and 
detecting complications of therapy 
and disease recurrence. It provi-
des detailed anatomic information 
from multiple organ systems simul-
taneously and allows a high pre-
cision evaluation of parenchymal 
abnormality, with a characterisa-
tion of its nature and distribution,” 
Ciet explained.

“Rapid isotropic CT imaging 
allows exquisite details of the 
lungs, the tracheobronchial tree 
and vascular structures. State-of-
the art CT scanners enable high-
speed scanning in neonates and 
young children without the need 
for sedation or anaesthesia,” he 
noted, adding that in order to per-
form a good diagnostic CT with a 
dose as low as reasonably achie-
vable, different factors need to be 
considered, including preparing 
the patient for the procedure, CT 
protocol adaptation according to 
the patient’s size, and the use of 
intravenous contrast.

“The patient’s age also plays an 
important role in developing an 
individualised imaging plan for 
each CT imaging examination. Chil-
dren older than six years, who can 
follow commands, should undergo 
careful preparation before the CT 
scan, conducted either by the radio-
logist or by a medical staff member 
who is familiar with the protocol 
to improve image acquisition,”  
said Ciet.

However, radiation exposure to 
children from CT exams is the hig-

hest of any imaging modality and 
remains a major concern. According 
to Ciet it is therefore crucial that CT 
is only used when the benefit of the 
information provided outweighs 
the potential long-term risk of radi-
ation exposure.

“Moreover, the stochastic effect 
of radiation is a random probabili-
stic effect due to genomic damage. 
The patient’s age is also an import-
ant modifier of radiation-induced 
cancer risks; the younger the pati-
ent, the higher the risk. However, 
risks are often overestimated or 
overweighed when the hazard is 
sensationalised, small, uncertain, 
delayed in effect, and not under 
the control of the exposed; all of 
which are operative in the setting 
of medical radiation. Finally, new 
CT techniques such as iterative 
reconstruction have lowered the 
dose to a point that it is feasible 
to perform a chest CT with the 
same radiation exposure of a chest 
x-ray,” he said.

Tomà and Ciet will be joined 
by Prof. Savas Deftereos, from 
the Department of Radiology at 
Democritus University of Thrace in 
Alexandroupolis, Greece, who will 
discuss the role of ultrasonography 
in paediatric lung diseases.

“Lung ultrasound (LUS) is a sim-
ple and dynamic method that can 
be used in all acute disorders nee-

ding immediate care. However, the 
resulting images from LUS do not 
present a clear image of the organ,” 
noted Deftereos, adding that LUS is 
mainly based on artefacts.

“These artefacts need to be com-
bined with disease-specific profiles 
assuming that prevalent disease 
patterns correlate with the amount 
of fluid in the lung,”” he said.

According to Deftereos, LUS unfor-
tunately has a lot of limitations, 
including the inability to obtain an 
overview of the entire thorax, its 
strong operator-dependence and the 
fact that acoustic phenomena do not 
always correspond satisfactorily to 
the predominant pathology.

“The idea of replacing chest x-ray 
with LUS is unenforceable of course; 
LUS has no ground to replace con-
ventional chest x-ray. However, 
when appropriately applied, it can 
save time in achieving a critical dia-
gnosis,” he concluded.

Last but not least, Dr. Mark 
Wielpütz, from the Department 
of Diagnostic and Interventional 
Radiology at the University of Hei-
delberg, Germany, will discuss the 
potential role of MRI in paediatric 
parenchymal lung disease, which 
is considered to be a good modality 
for assessing the mediastinum and 
chest wall.

One major advantage of MRI is 
that is does not entail exposure of 
the patient to ionising radiation, 
but on the other hand, due to the 
low proton content of the lungs 
and the poor depiction of the pul-
monary interstitium, conventional 
MRI is of limited use for evaluating 
childhood interstitial lung disease. 
Specialised MRI techniques may 
help to overcome some of these 
obstacles of conventional MRI, as 
Wielpütz will show today.

Figure 1: Lung ultrasound (LUS), longitudinal view. Hyperechoic 
horizontal lines (A-lines) arising from the pleura line and projecting 
into the lung at regular intervals (white arrows). A-Lines correspond 
to normal lungs and represent reverberation artefacts (‘mirror  
artefacts’) from the thoracic wall.

Figure 3: Axial end-inspiratory CT scan in a 13-year-old girl with 
immunodeficiency. Thin arrow: multiple bilateral patchy areas of 
ground-glass opacities; arrowhead: consolidations. Small multiple 
nodules (<10mm) are seen in the right upper lobe (circle) as long 
interlobular septal thickening (thick arrow). This CT pattern is  
suggestive of an interstitial viral infection, which was suggested 
as the first differential diagnosis for this patient. Broncho-alveolar 
lavage turned positive for Epstein-Barr virus. Pathology specimen 
obtained through biopsy showed chronic interstitial pneumonia 
with lymphocytic infiltration and foci of organising pneumonia.  
(Provided by Dr. Pierluigi Ciet)

Figure 2: Mnemonic (simplified) classification of LUS imaging  
spectrum. (Figures 1 and 2 provided by Prof. Savas Deftereos)

Special Focus Session

Sunday, March 5, 08:30–10:00, Room O
SF 17a Paediatric parenchymal lung disease: what imaging 
technique to choose?

 » Chairman’s introduction
H. Ducou le Pointe; Paris/FR

 » Chest x-ray
P. Tomà; Rome/IT

 » US
S.P. Deftereos; Alexandroupolis/GR

 » CT
P. Ciet; Rotterdam/NL

 » MRI
M.O. Wielpütz; Heidelberg/DE

 » Panel discussion: What imaging modality to choose and when?
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BY JOSÉ MARTEL VILLAGRÁN

Percutaneous imaging-guided 
benign bone tumour ablation
Not only osteoid osteoma can benefit from this non-aggressive treatment

Thermal percutaneous tumour 
ablation methods, including radiof-
requency, microwave or cryoablation 
techniques have attained wides-
pread use. In the musculoskeletal 
field, they are mostly used as the defi-
nitive curative treatment of osteoid 
osteoma. Our experience shows that 
other benign tumours can also be 
treated with these techniques.

In the last few years, we have 
successfully performed percuta-
neous ablation in the treatment 
of 35 benign bone tumours other 
than osteoid osteoma. According 
to our data, benign bone tumours 
suitable for percutaneous abla-

tion include chondroid tumours, 
osteoblastoma, aneurysmal bone 
cyst, mesenchymal tumours, hae-
mangioma and fibrous dyspla-
sia. Even giant-cell tumours can 
benefit from this percutaneous 
approach as a treatment or as an 
adjuvant therapy. Lesions were 
at different locations, including 
mostly the femur and pelvic ring, 
but also at the tibia, foot, spine, 
humerus and hand.

Image guidance is critical to the 
success of this therapy, and CT 
is preferred over other imaging 
techniques to treat bone tumours 
because it provides faster imaging 

acquisition and a better anatomic 
resolution of the bone tissue. Biopsy 
was performed in each case to  
confirm diagnosis.

Percutaneous radiofrequency ther-
mal ablation (RFTA) was used in most 
of the patients (30 cases), while micro-
wave was the selected technique in 
three and cryoablation in two pati-
ents. In five cases, the treatment 
was combined with cementoplasty. 
For larger lesions, cooler electrodes 
and longer ablations times may be 
needed. All patients completed a fol-
low-up period of 24 to 36 months.

Chondroblastoma surgical curet-
tage is often difficult, and radiof-

requency tumour ablation (RFTA) 
has been previously reported as an 
alternative curative therapy.

Osteoblastoma is benign in 
nature, but may exhibit aggressive 
behaviour and become larger than 
an osteoid osteoma (≥2 cm). Recur-
rences are not uncommon after 
conventional treatment by surgical 
excision or curettage. RFTA is a less 
invasive alternative that is perfor-
med in the same way as in osteoid 
osteoma, using electrodes with a 
long active tip or a larger number of 
ablation sessions.

Surgery and percutaneous Ethib-
loc injection are traditional thera-
peutic options in aneurysmal bone 
cysts. RFTA can be an alternative in 
some cases, as the definitive treat-
ment or an adjuvant to surgery.

Surgery is the gold standard 
in treating giant-cell tumour. We 
also consider that RFTA should 
be included among adjuvant the-
rapies for giant-cell tumours. In 
some cases, combined with cemen-
toplasty, it can be used as a cura-
tive treatment.

In any bone lesion in which sur-
gery is indicated, it is always neces-
sary to consider the possibility of 
percutaneous treatment.

Dr. José Martel Villagrán is  
professor of radiology and head 
of the department of diagnostic 
imaging at the Hospital  
Universitario Fundación  
Alcorcón in Madrid, Spain.

Figure 1: Osteoblastoma is  
detected in the left lamina of L2.

Figure 2: Cryoablation needle  
in the centre of the lesion.

Figure 3: Fine needle in the epidural 
space to protect the spinal cord.

Scientific Session

Sunday, March 5, 10:30-12:00, Room D
SS 1810a Musculoskeletal interventions
Moderators: J.M. Cambronero Gomez; Girona/ES 
  N.N.

 » Benign bone tumours other than osteoid osteoma  
percutaneous ablation
J. Martel1, F. Ruiz-Santiago2, Á. Bueno1, L. Guzmán2; 1Alcorcon/ES, 
2Granada/ESa

Boost your image
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reliability that drives performance in patient-centered care in 
CT imaging.

 Precisely timed contrast delivery
 Individually optimizes contrast protocols*
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 Scalable platform can meet your changing CT imaging needs  
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BY KLAUS HAUSEGGER AND CHRISTIAN LOEWE

Treatment of acute ischaemic stroke 
– a paradigm shift from ‘intravenous, 
what else?’ to ‘endovascular first’
Until recently systemic thrombolysis was the only proven effective treatment for a  
selected group of patients suffering from acute ischaemic cerebral stroke. Although  
mechanical thrombectomy for large intracranial arteries is performed in clinical practice  
in a considerable number of specialised centres with good clinical success, this kind of  
treatment has not been introduced into the clinical treatment pathway due to a lack of 
scientific evidence. Three prospective randomised trials published in 2013 did not reveal 
a clinical benefit for patients with acute ischaemic stroke, due to the occlusion of a large 
intracranial artery treated with mechanical thrombectomy compared, to patients treated 
with systemic thrombolysis1–3.

However, these results were in 
contradiction to the clinical and 
practical experience in centres 
where this technique has already 
been applied. Therefore, new pro-
spective randomised studies were 
initiated for further evaluation of 
this technique. And indeed, early in 

2015 the results of the MR CLEAN 
trial were published4. Like in the 
previous studies, the treatment 
concept for mechanical throm-
bectomy in patients with acute 
ischaemic stroke due to large ves-
sel occlusion in the anterior cere-
bral perfusion was compared with 
intravenous thrombolysis. This 
time, the study protocol was more 
precise, especially with regard 
to imaging work-up, and a more 
advanced recanalisation technique 
was used. Moreover, indeed, the 
MR CLEAN study revealed signifi-
cantly better results for mechani-
cal thrombectomy (MTE) in terms 
of vessel recanalisation rate and, 
even more importantly, in terms 
of clinical outcome compared to 
I.V thrombolysis4. This study was 
followed by five additional ran-
domised trials all confirming the 
results of the MR CLEAN trial5–9.

Based on these results, the treat-
ment concept for patients with 
acute ischaemic stroke has changed 
dramatically and the treatment par-
adigm has shifted from ‘intravenous, 
what else?’ to ‘endovascular first’. To 
obtain similar results as reported in 
the above-mentioned studies, careful 
patient selection is needed, since not 
every patient will benefit from MTE. 

A good clinical outcome, defined by a 
mRS of ≤2 three months after treat-
ment, is observed in 60–70% of cases  
at most.

Patient selection is based on the 
clinical history and presentation, 
including the time elapsed from 
onset of symptoms (time window) 
and the severity of the stroke 
based on the NIHS Scale, the pre-
event condition of the patient 
and, last but not least, on imaging 
findings. The first item that has to 
be clarified is the differentiation 
between a haemorrhagic and isch-
aemic infarct – typically answered 
by non-enhanced CT. With the 
introduction of MTE, imaging of 
the large intracranial arteries has 
become essential. Therefore, CT 
angiography or MR angiography 
has become an integral part of 
stroke imaging protocols.

In addition, multimodal imaging 
has been introduced in many cen-
tres. CT perfusion studies and MR 
diffusion/perfusion imaging aim 
to define the infract core – brain 
tissue which is irretrievably dead 
– from hypo-perfused but still 
salvageable brain tissue, which is 
called the penumbra area. It seems 
to be logical that patients with a 
significant mismatch between the 
infarct core and the penumbra 
area will benefit most from revas-
cularisation by MTE, in contrast to 
patients with a large infarct core 
and a small surrounding penum-
bra. However, although this con-
cept has been proven in clinical 
practice in several studies, there is 
no evidence that multimodal imag-
ing should play an integral role in 
patient selection. In other words, 
currently there is no evidence that 
patients should be excluded from 
MTE solely based on the results of 
multimodal imaging.

Therefore, patient selection for 
MTE is currently based on three pil-
lars, the first of which is the clinical 
situation, second is the time win-
dow, and third are the findings in 
non-enhanced CT, CT angiography 
or MR angiography. 

In the Hermes analysis, rep-
resenting a meta-analysis of the 
above-mentioned five positive ran-
domised trials, it is clearly shown 
that an age above 80 years is no 
exclusion criterion for MTE10. Fur-
thermore, it is clearly shown that 

the concept ‘time is brain’ is of par-
amount importance. A 30-minute 
delay in revascularisation decreases 
the chance for a good clinical out-
come by at least 9%.

The concept ‘time is brain’ is of 
utmost importance in every sin-
gle treatment phase of patients 
with acute ischaemic stroke. Thus, 
imaging must be concise and 
straight forward.

The paradigm shift from ‘intra-
venous, what else?’ to ‘endovas-
cular first’ has changed the role 
of radiologists in the manage-
ment and treatment of ischaemic 
strokes dramatically, be it in terms 
of stroke imaging or in terms of 
endovascular treatment, where 
the interventionalists, who are 
typically neurointerventionalists 
or neuro-trained ‘general interven-
tionalists’, have become the pri-
mary treating physicians.

Prof. Klaus Hausegger is head of 
the department of diagnostic and 
interventional radiology at the 
Klinikum Klagenfurt, Austria and 
President elect of the Austrian 
Roentgen Society. 
Prof. Christian Loewe is head of the 
division of cardiovascular and inter-
ventional radiology at the depart-
ment of biomedical imaging and 
image-guided therapy of the Medical 
University Vienna and the Austrian 
Roentgen Society’s education  
and training representative.
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cular treatment for acute ischemic 
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Investigators (2013) Endovascular 
therapy after intravenous t-PA ver-
sus t-PA alone for stroke. N Engl J 
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tion and endovascular treatment 
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tors (2015) Stent-Retriever Throm-
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Soudant M, Oppenheim C, Moulin 
T, Guillemin F; for the THRACE 
investigators (2016) Mechanical 
thrombectomy after intravenous 
alteplase versus alteplase alone 
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75-year-old man with acute 
ischaemic stroke; NIHSS 18. 
A: Digital substraction  
angiography shows an occlusion 
of the left middle cerebral artery. 
B: After mechanical thrombec-
tomy the middle cerebral artery 
shows normal perfusion. 
C: Mechanical thrombectomy 
device (so-called stent retriever). 
D: Thrombotic material removed 
from the middle cerebral artery 
with a stent retriever.  
Images provided by Prof.  
Klaus Hausegger.
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BY ÀLEX ROVIRA-CAÑELLAS

ESNR works to provide a 
training charter in interventional 
neuroradiology
The European Society of Neuroradiology (ESNR) is one of the largest, oldest and most  
active radiological societies in Europe. As president of the ESNR, I am more than satisfied 
with the success of our organisation, which is the result of the excellent work of my  
predecessors, the creative input and energy of the members of our Executive Committee, 
and most importantly, the active participation of our members in the educational and 
scientific activities organised by the Society.

However, we need to be aware of 
challenges affecting both diagnostic 
and interventional neuroradiology, 
which need to be faced and resol-
ved in collaboration with the Euro-
pean Society of Radiology (ESR) and 
other related scientific societies.

Based on recently published 
phase III clinical trials, endovascu-
lar thrombectomy has now been 
established as the standard of care 
for acute stroke patients with large 
vessel occlusion (class I, level A evi-
dence). It is therefore imperative 

to provide such a service, which in 
turn requires the development of 
appropriate training and practice 
charters for interventional neurora-
diology in Europe. These must take 
into account the increasing demand 
for well-trained neuroradiologists 
to diagnose and treat acute ischae-
mic stroke patients and achieve the 
best possible clinical outcomes.

The ESNR is already working 
on providing a training charter for 
acquiring ‘particular qualification’ 
in interventional neuroradiology 
that should facilitate harmonisation 
and high-quality practice across dif-
ferent European countries.

Unfortunately, in many European 
countries the structure of training 
does not ensure adequate training 
in neuroradiology, leaving radiolo-
gists in a poor position to acquire 
the necessary skills and proficiency 
in diagnostic and interventional 
neuroradiology. The ESR and the 
various European subspecialty and 
national radiological societies need 
to work together to establish a new 
five-year residency programme 
that includes a two-year training 
period in general radiology (com-
mon trunk phase), followed by 
three years of specific training in 
the different radiological subspeci-
alties or in general radiology (dif-
ferentiation phase). I believe this 
is the only way to offer a complete 
and adequate training programme 
to residents in radiology.

Until enough neuroradiologists 
are trained, we have to address the 
current situation in a number of 
countries which simply lack the 
number of neuroradiologists neces-
sary to provide the service. In my 
opinion, the charter mentioned 

above should consider the possi-
bility of allowing non-radiological 
specialists to obtain this ‘particular 
qualification’ under the condition 
of meeting certain requirements, 
including proper training under the 
supervision of experienced inter-
ventional neuroradiologists.

If we do not implement this 
option, other specialties, such 
as neurology, neurosurgery, and 
even cardiology or vascular sur-
gery will simply create their own 
training programmes. As a conse-
quence, interventional neurora-
diology may gradually become a 
specialty separate from diagnostic 
neuroradiology, and dependent on 
non-radiological specialties, as has 
already occurred in North America 
and Japan, where most interventi-
onal procedures are performed by 
neurosurgeons, vascular surgeons, 
or cardiologists.

We, as neuroradiologists, should be 
wise and act quickly enough to pro-
vide training structures, quality stan-
dards and continuous medical educa-
tion guidelines in interventional 
neuroradiology to ensure our leaders-
hip in multidisciplinary teams, which 
will have a beneficial impact on the 
clinical outcome for our patients.

Finally, we cannot ignore the fact 
that the majority of research activi-
ties currently performed in neurora-
diology are led by specialists other 
than neuroradiologists, with most 
results published in non-radiologi-
cal journals. Recent data indicates 
that only a minority of imaging tri-
als, and imaging-related guidelines, 
systematic reviews and meta-analy-
ses are led by radiologists.

A recent publication by Sar-
danelli et al. from the European 

Institute for Biomedical Imaging 
Research’s EuroAIM Evidence-ba-
sed Radiology Working Group 
(Radiology 2014) has shown that 
systematic neuroimaging reviews, 
which are by far the most frequent 
among all radiological subspecial-
ties, have one of the lowest rates of 
imaging specialist authorship. Simi-
larly, research in the fields of neuro-
logical morphometry or function is 
typically led by cognitive scientists 
rather than neuroradiologists. As 
indicated above, the only way to 
reverse this situation is to improve 
our clinical and academic training 
programmes, create fellowship 
programmes in both diagnostic 
and interventional neuroradiology 
and promote research activities  
within neuroradiology.

These and other actions need to 
be urgently taken to maintain neu-
roradiology, and in particular inter-
ventional neuroradiology, within 
the sphere of radiology, and to pre-
serve our leadership in education, 
training, and research in this field. 
This is critical, because only radio-
logists and neuroradiologists are 
in a position to offer a service that 
ensures optimised outcome on a 
large scale, while balancing pati-
ent needs and available resources. 
Ensuring the unity of all aspects of 
neuroradiology is the only way to 
achieve this goal.

Prof. Àlex Rovira-Cañellas is head 
of the MRI Unit and the depart-
ment of neuroradiology at  
Hospital Universitari Vall d’Hebron 
in Barcelona, Spain, and  
President of the European Society 
of Neuroradiology.

54-year-old man with an acute ischaemic stroke involving the left-
middle cerebral artery territory. Combined unenhanced brain CT  
and CT angiography is now the standard imaging protocol in most 
institutions, allowing proper selection of patients who may benefit 
from endovascular treatment. Observe the complete recanalisation 
of the left-middle cerebral artery after mechanical thrombectomy.
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BY INGA STEVENS

X-ray vendors put renewed emphasis 
on dose reduction, flexibility and 
cost-effectiveness
Aside from their neverending quest to lower radiation dose, manufacturers of x-ray sys-
tems constantly strive for product innovations to increase flexibility, enhance workflow, 
and reduce cost. Technical advances continue to be made within this modality and at-
tendees at ECR 2017 can witness them first hand in the technical exhibition.

Toshiba Medical is highlighting 
Ultimax-i at this week’s congress. 
The multipurpose flat panel detec-
tor system is designed to enhance 
clinical versatility by facilitating 
routine gastrointestinal, urology, 
orthopaedic, and angiography exa-
minations. The company is also 
introducing the Infinix-i Sky+ 
system, which reportedly delivers 
3D imaging with 210° of anatomi-
cal coverage on both sides of the 
patient and a high-speed 3D rota-
tion of 80° per second. The device 
also incorporates an extensive set 
of automated and user-selectable 

DoseRite dose management tools 
designed to minimise exposure to 
patients and clinicians.

“Offering interventional radio-
logy labs an imaging system that 
provides clinicians flexibility to 
perform a wide array of procedures, 
the ceiling mounted system featu-
res a unique double-sliding C-arm 
that allows it to be positioned 
faster, and in more ways, to help 
clinicians increase their coverage, 
speed and patient access,” said René 
Degros, senior manager of the x-ray 
business unit at Toshiba Medical.

Carestream is showcasing the 
development of its DRX-Revolution 
Nano Mobile x-ray system at ECR 
2017. Although not yet available for 
commercial sale, the product has fully 
integrated digital radiography work-
flow in a compact, lightweight design 
with low cost of ownership and fea-
tures Carbon Nanotube technology 
that contributes to its smaller size and 
weight, according to the vendor.

Also on display is the second-ge-
neration Carestream DRX-Evolu-

tion Plus platform that can be con-
figured with one or more wireless 
DRX Plus detectors. The platform 
reportedly features an innova-
tive wall stand, an extended tube 
column for greater flexibility in 
high-ceiling rooms, a new high per-
formance generator, and an optio-
nal table for larger patients.

Samsung is demonstrating the 
GM85 premium mobile digital 
radiography system, which is said 
to have exceptional mobility and 
enhanced user convenience and 
high image quality. The unit has 
a narrow width of 555mm and 
a weight of 349kg, allowing easy 
access around tight spaces, while a 
collapsible column gives users clear 
visibility when moving the system 
and broadens access to smaller spa-
ces, plus an adaptive soft-driving 
control and front-bumper sensor 
also helps make navigation safer, 
the company pointed out.

MX7, the newest version of the 
MobileDaRt Evolution series, is 
being showcased by Shimadzu at 
ECR 2017. The digital mobile x-ray 
system, equipped with a flat panel 
detector is especially suitable to 
examine patients during hospital 
rounds and for medical applications 
requiring a high level of urgency, 
such as emergency rooms and neo-
natal intensive care units, according 
to the vendor. The MX7 series offers 
a wide range of flat panel detector 
types to match individual clinical 
requirements, such as physical size, 
sensitivity and data transmission, 
particularly the 2.5kg, 14 x 17-inch 
device (SL-DR 21417S), it adds.

The scatter correction software 
used in the product reportedly 
enables more efficient work due to 
the elimination of grid misalign-
ments, resulting in an image with 
reduced scatter and increased cont-
rast, while the Smart seCURE integ-
rated power management function 
allows users to select the best sys-
tem for their clinical needs.

Another vendor with major 
announcements in the field is  
Philips, which is developing an aug-
mented reality surgical navigation 
technology that is designed to help 
with image-guided open and mini-
mally invasive spine surgery. The 

Left: Supine view of abdomen before application of SimGrid. Right: supine view after SimGrid. (Provided by Samsung)

Parametric imaging assists with 
the visualisation of haemodyna-
mic properties in interventional 
procedures. Time-density curve 
parameters are calculated for 
each pixel of a 2D-digital sub-
traction angiography image, and 
each pixel is colour-coded, based 
on the respective calculated 
values. (Provided by Toshiba)

continued on page 18
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technology can boost the capabili-
ties of the firm’s low-dose x-ray sys-
tem, using high-resolution optical 
cameras mounted on the flat panel 
x-ray detector to image the surface 
of the patient. It then combines the 
external camera view and the inter-
nal 3D view of the patient acquired 
by the x-ray system to construct a 
3D augmented-reality view of the 
patient’s external and internal ana-

tomy. Results from the first pre-cli-
nical study have been promising.

On the Agfa booth, visitors can 
learn about Musica’s Fractional 
Multiscale Processing technology 
for difficult bedside chest exams. 
Delivering acceptable image quality 
from bedside imaging can often be 
challenging for a technologist due to 
equipment and exposure limitations 
as well as patient pathology, accor-
ding to a statement from the vendor.

“With the advent of mobile digi-
tal radiography systems, combined 
with an aging population, there has 
been a continual increase in the 
percentage of bedside (portable) 
chest radiographs carried out in 
hospitals. In some cases, up to 50% 
of in-hospital digital radiography 
procedures are now bedside chest 
exams,” it noted. “Anti-scatter grids 
are normally recommended for use 
with chest radiography in order 
to improve image quality. Using 
grids can result in improved cont-
rast detail by reducing the amount 
of scatter radiation reaching the 
detector. This is particularly true 
for medium to large-sized patients.”

Meanwhile, GE Healthcare is con-
tinuing to develop its digital mobile 
x-ray system, the Optima XR240amx1 
with FlashPad HD digital detectors. 
The product offers x-ray imaging 
support for carefully controlled neo-
natal environments like the Giraffe 
Carestation incubator, and its small 
tube design allows for easy positio-
ning above the Carestation’s canopy 
so the detector can slide directly into 
its base, GE explained.

Last but not least, Siemens 
Healthineers is promoting the Mul-
titom Rax, a twin robotic x-ray scan-
ner that is designed to combine high 
asset utilisation, new clinical insights, 
and less patient positioning and 
fewer transfers. Both robotic arms are 
ceiling-mounted and freely moveable 
around the room and the patient, and 
they allow projections from all angles, 
automated with robotic precision and 
alignment of tube and detector, the 
company pointed out.

Technical Exhibition 
Opening Hours
Sunday, March 5 10:00–14:00

BY STEPHEN HOLLOWAY

Where next for digital x-ray?
Digital, flat panel detector (FPD) radiography x-ray is today so dominant for new  
installations in European hospitals that it is challenging to find film-based x-ray on the  
ECR exhibition floor. However, with a vast array of apparently similar systems on offer,  
it has also become harder to detect where the market is headed. Here’s my view on the  
key themes in digital x-ray to keep an eye out for.

Mobile DR pushes into value 
segment

The rapid penetration of mobile 
DR x-ray systems is predicted to con-
tinue. Mobile DR has seen significant 
growth as the benefits and return on 
investment for providers in terms of 
efficiency and radiographer time are 
evident. Add to this steadily decli-
ning FPD pricing and a large instal-
led base across Europe of ageing ana-
logue mobile x-ray systems creates a 
strong driver for growth.

To capitalise on this, vendors 
are releasing a variety of new sys-
tems focusing on value, combining 

previously high-end features such 
as touchscreens or untethered 
wireless panels, with lower-priced 
gadolinium oxide (GdOx) FPD wit-
hin smaller, more mobile packages. 
These systems are then priced to 
compete against digital ‘retrofit 
kits’ that can convert analogue 
systems to DR, and a number allow 
optional upgrade to more expen-
sive Caesium Iodide (CsI) FPDs at 
a later stage.

Advanced dose monitoring for 
interventional x-ray

The interventional x-ray market 
has been buoyed by growing accep-

tance of interventional procedures 
and minimally invasive surgery in 
Europe. However, with increased 
use comes greater radiation dose 
scrutiny. The market is therefore 
already following the trend obser-
ved in CT, using new technology to 
more accurately monitor dose and 
optimise the balance between radi-
ation dose and system performance 
for common procedures.

Traditionally dose calculation 
has been a rudimental measure, 
but over time has become more 
tailored to each unique patient 
and procedure. New systems now 

commonly include smarter dose 
tracking based on the exam being 
performed, patient attributes and 
automatic scan programme adjust-
ment. Many of these features are 
also part of wider dose monitoring 
platforms for integrated use across 
different modalities, enabling 
seamless tracking of patient dose 
between departments.

Greater awareness of radiation 
dose added focus on clinician saf-
ety too, with many dose monito-
ring platforms focusing on physi-
cians and clinical staff conducting 
procedures. In addition, vendors 
are increasingly offering clinical 
staff training to help raise aware-
ness and drive best practice. While 
there are still significant impro-
vements to be made in universal 
benchmarking of dose for the gro-
wing uses of interventional x-ray, 
recent dose advances look set to be 
a major driver of legacy interven-
tional system upgrade in the next 
five years.

FPD prices continue to tumble 
with competition

A quick tour of the exhibition 
floor will also highlight the conti-
nued proliferation of FPD vendors, 
especially from Asia. Price erosion 
of radiography detectors has ran-
ged from 5–15% year-on-year in 
Europe for the past decade, making 
FPD more affordable and available. 
The quality and variety of models 

available has also skyrocketed, 
with both GdOx and CsI detectors 
now available, wired and wireless, 
in a multitude of sizes. Many also 
now have improved battery life, 
support automatic exposure detec-
tion and have become increasingly 
robust to reduce the chance of 
damage.

Looking forward, as volumes 
of FPD installs steadily increase, 
price erosion will continue with 
intensified competition between 
the growing number of suppliers. 
OEM supply chains for major 
modality suppliers will also evolve 
with new market entrants and 
changes to upstream supply (such 
as the recent Varian Imaging divi-
sion spin off to form Varex Ima-
ging Corporation and market 
entry of LG Electronics). However, 
with FPD well established for DR, 
healthcare providers will be keenly 
scrutinising image quality and cost 
to ensure new DR systems are pas-
sing on the benefits of FPD market 
expansion.

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

Comparison of main growth drivers for key DR x-ray markets in Europe.

Real-time volume navigation 
3D roadmap with the Infinix-i 
system links movements of 
the C-arm and table position 
with the 3D fused volume and 
fluoroscopic display. Regardless 
of changes in the table position, 
source-image-distance, field-of-
view, and C-arm angulation, the 
3D overlay remains consistently 
aligned with the fluoroscopic 
image provided, according to 
Toshiba.

continued from page 17
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BY PETER GORDEBEKE

EIBIR supports diagnostic imaging 
clinical studies SPECIFIC and MIPA
The European Institute for Biomedical Imaging Research (EIBIR) currently provides  
support to two industry-funded multicentre clinical studies investigating diagnostic  
imaging methods in myocardial perfusion imaging and breast cancer imaging.

Designing, conducting and mana-
ging multicentre clinical studies 
can be a difficult and time-consu-
ming task, in part due to their admi-
nistrative burden. In addition to 
its regular project preparation and 
management services for collabo-
rative research projects, EIBIR also 
provides its services and support to 
clinical studies as well (specifically 
studies for the clinical evaluation of 
diagnostic imaging methods). Diag-
nostic imaging evaluation includes 
studies assessing the technical or 
diagnostic performance, clinical 
usefulness, benefits, effectiveness 
and cost-effectiveness.

The EIBIR Virtual Clinical Trial 
Unit (vCTU) offers extensive sup-

port for both the design/preparation 
phase, as well as the execution phase 
of clinical studies. By leveraging 
the knowledge from international 
expert consultants from radiologi-
cal subspecialties, image processing, 
clinical epidemiology, biostatistics, 
data management, medical ethics, 
decision modelling and economic 
evaluation, EIBIR can maximise a 
study’s potential. For more informa-
tion, please visit the EIBIR website 
at www.eibir.org.

EIBIR has over a decade of experi-
ence and success in project prepara-
tion and management for biomedical 
imaging research. Over this period, 
EIBIR has helped researchers secure 
more than €68 million in funding.

Currently, EIBIR provides its 
support to two clinical studies: the  
SPECIFIC study: Dynamic Stress 
Perfusion CT for Detection of 
Inducible Myocardial Ischemia; the 
MIPA study: Preoperative Breast 
MRI in Clinical Practice: Mul-
ticentre International Prospective 
Meta-Analysis of Individual Data.

SPECIFIC
The SPECIFIC study is an indus-

try-funded global clinical study 
investigating myocardial perfusion 
imaging. It is sponsored by Erasmus 
University Medical Center (Rotter-
dam, the Netherlands).

Cardiac CT provides accurate 
assessment of the coronary arte-
ries and detects significant coron-
ary stenosis with high diagnostic 
accuracy. This information is highly 
relevant, but ignores the haemody-
namic relevance of such detected 
lesions, which is essential for cli-
nical decision-making. The recent 
developments of third-generation 
dual-source CT allow for assess-
ment of myocardial perfusion, and 
may determine the haemodynamic 
relevance of coronary lesions.

The objective of the SPECIFIC 
study is to determine the diagnostic 
accuracy of CT myocardial perfusion 
imaging for the detection of hae-
modynamically relevant coronary 
stenosis, as determined by invasive 
fractional flow reserve as a reference 
standard, in patients with suspected 
or known coronary artery disease 
who have been clinically referred for 
invasive angiography.

SPECIFIC will investigate the 
feasibility of this approach in a glo-
bal multicentre study with recruit-
ment in the Netherlands, Germany, 
Switzerland, Japan and the United 
States. A small number of patients 
has already been examined in the 
Netherlands and Germany, and 
patient recruitment at other sites 
will follow over the course of 2017.

Within SPECIFIC, EIBIR provides 
management and administrative 
support, handles financial matters 
between the study and participa-
ting sites, and dissemination of the 
study results through well-establis-
hed channels such as the European 
Society for Radiology. Additionally, 
EIBIR monitors the electronic case 
report forms for the study.

MIPA
The MIPA study is funded by 

Bayer and is led by EIBIR and Prof. 
Francesco Sardanelli (University 
of Milan, Italy, past-president of 
EUSOBI).

The study conducts a systematic 
evaluation of pre-operative breast 
MRI, examining individual patient 
data in a multicentre setting with 
the aim of clarifying matters regar-
ding the ongoing uncertainty in the 
application of pre-operative MRI in 
breast cancer patients.

MIPA collects data on recent 
first-time breast cancer diagnoses 
and compares surgical outcomes 
for those who undergo pre-opera-
tive MRI with those who do not. 
Data is being collected from 34 
centres from Europe and beyond. 
The results will be vital for a bet-
ter understanding of the effect 
pre-operative breast MRI has on 
clinical decision-making.

In 2016, MIPA recruited more 
than 5,250 patients, which amounts 
to 75% of the target sample size 
of 7,000 patients. For more than 
2,500 patients, data has already 
been analysed. Preliminary results 
showed that most mastectomies 
were already planned using mam-
mography or ultrasound, and that 
preoperative MRI was used mainly 
as a confirmation tool. This selec-
tion bias also contributed to deter-
mining a lower re-operation rate in 
women undergoing MRI. Conserva-
tive treatment was modified by MRI 
in relation to disease extent, with 
a balance between increased and 
decreased breast tissue removal.

EIBIR acts as the contracting part-
ner for all sites participating in the 
MIPA study, and provides manage-
ment and administrative support, in 
addition to handling all finances and 
leading dissemination efforts.

Prof. Sardanelli will present 
MIPA’s preliminary results today 
at 08:30 in Room E1 during an ECR 
Master Class, E3 1726b Taking cli-
nical breast MRI to the next level. 
His lecture is titled ‘Preoperative 
MRI: which changes to expect after 
the MIPA trial?’

Please read also the article on 
page 1.

BY GABOR FORRAI

European Society of  
Breast Imaging to focus on  
education and cooperation

The European Society of Breast 
Imaging (EUSOBI) further increa-
sed its activities in 2016, with suc-
cessful meetings, several teaching 
courses, the publication of a posi-

tion paper on screening, women’s 
information papers and growing 
presence in the social media, with 
the contribution of the EUSOBI 
Young Club.

The European Society of Breast 
Imaging is a rapidly growing soci-
ety. In 2016, the number of mem-
bers reached 850 and it continues to 
increase. Participation at the Annual 
Meeting, which has was held in Paris 
in 2016, was higher than before with 
730 participants, among them 150 
local French radiologists.

The Paris Meeting was a great suc-
cess, attendees filled up the parallel 
sessions and workshops. The main 
subjects were diffusion breast MRI, 
B3 lesions management, manage-
ment of axilla and cutting-edge 
science. The round table discussion 
about the best ways to screen, the 
interactive MDT session, the image 
interpretation quiz and BI-RADS 
workshop were also very popular.

A press release was issued con-
taining a statement in favour of 
mammography screening.

EUSOBI’s traditional teaching 
courses have undergone some 
changes:

 • The much demanded Breast MRI 
Course has served to bring lectures 
and workshops, imparted by well-
known opinion leaders in the field 
of breast imaging, to diverse Euro-
pean and non-European cities in 
an effort to educate and harmonise 
first-hand knowledge. The next 
course will take place in 2017 in Tel 
Aviv, Israel and in Berlin, Germany.

 • A new Breast Ultrasound Course 
was launched in Vienna, preceding 
the ECR, with a large proportion 
of practical workshops to allow 
hands-on experience of automated 
3D ultrasound, ultrasound-guided 
biopsy, lesion localisation and mini-
mally invasive therapy of breast 
lesions. Beside this, the Course 
provides up-to-date reviews on the 
use of breast ultrasound to detect, 
differentiate and stage benign and 
malignant breast lesions; presents 
the basic principles of interpreting 
and reporting breast ultrasound 
examinations, even very challeng-

ing cases; delivers interactive case-
based US-BI-RADS workshops; 
and presents recent hot topics and 
emerging applications.

 • EUSOBI will again offer the 
Mammography Screening Special 
Course.

 • The planning of some new courses 
is currently underway.
EUSOBI contributed greatly to 

the ESR Book for the 2016 Interna-
tional Day of Radiology (IDoR). The 
concept of the book was developed 
by EUSOBI, together with the Euro-
pean Society of Radiology. Several 
chapters were written by leading 
EUSOBI radiologists, together with 
professionals from the American 
Society of Breast Imaging and 
Europa Donna, a patient advocacy 
group that represents women in 
many countries.

EUSOBI’s aim to create a Euro-
pean network for breast radiolo-

The EUSOBI Annual Meeting in Paris, which took place in September 
of last year, was a huge success with more than 700 participants.

continued on page 20
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gists has been fulfilled with the 
signature of 30 National Breast 
Societies of a Memorandum of 
Understanding and a white paper 
on breast cancer screening, which 
has recently been published in 
European Radiology.

This network will enable the 
establishment of guidelines that 
will help breast radiologists to cope 
with some prevalent scepticism 
and challenges to the use of breast 
MRI or breast cancer screening. It 
will also serve as a network through 
which meaningful multicentre 

research studies can be conducted 
and young radiologists can estab-
lish contact with other peers from 
various European countries.

This is in addition to the very suc-
cessful EUSOBI Young Club with 
more than 60 members, which was 
created in 2014 in order to create 
connections and foster collabora-
tion between young researchers 
with an interest in breast imaging.

EUSOBI has also started to publish 
a series of open-access papers with 
information for women, targeting 
the public and referring clinicians. 
The paper on breast MRI reached 
1,800 downloads in less than one year. 

An update of the mammography 
paper was just published, including 
tomosynthesis and contrast-enhan-
ced spectral mammography. The 
women’s information papers on 
ultrasound and another on breast 
interventions have been already pub-
lished in the IDoR book. They will be 
finalised soon in order to appear in 
scientific literature as well.

All women’s information papers 
are planned to be translated into 
many languages by the national 
breast societies.

Breast radiologists continue to 
apply for the EUSOBI European 
Diploma in Breast Imaging in 

great numbers. A large number of 
European and non-European col-
leagues have already succeeded in 
obtaining this high-level proof of 
excellence.

One of our main challenges is 
to increase the visibility of breast 
radiologists within the medical 
community. EUSOBI will soon 
host an imaging session at one of 
the main oncological congresses in 
order to further this goal. Breast 
radiologists will present on special 
issues in breast cancer screening, 
preoperative MRI, neo-adjuvant 
treatment response evaluation and 
other cutting-edge issues.

We are looking forward to welco-
ming new active breast radiologists 
and students as members in order 
to broaden the coverage of coun-
tries and age ranges, and to have 
more and more professionals join 
EUSOBI – a kind and open group of 
breast imagers.

Prof. Gabor Forrai is head of the de-
partment of radiology at Duna Me-
dical Center in Budapest, Hungary, 
head of the breast screening centres 
in Vác and Eger County Hospitals, 
and President of the European 
Society of Breast Imaging.

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

One of the EuroSafe Imaging 
Stars institutions is the University 
Hospital of Pisa, Italy, which is a 
large tertiary care centre attracting 
patients in need of highly specia-
lised surgical and oncologic treat-
ments. The imaging services are 
ensured by three radiological units, 
by a neuroradiology unit and by a 
nuclear medicine unit. Interventio-

nal radiology is available for mana-
ging whole body as well neuro cases.

Please read below an inter-
view with Prof. Davide Caramella, 
chairman of radiology (Radiodiag-
nostica 1) and director of the resi-
dency programme in radiology of 
the University of Pisa, which is a 
five-star facility.

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

Davide Caramella: The Univer-
sity of Pisa is at the forefront of 
undergraduate, as well as postgra-
duate, teaching for radiographers 
and medical doctors. Those who 
choose to study in our institution 
come from all parts of Italy and 
abroad. This has strengthened 
our determination to achieve the 
quality standards that we teach in 
our courses, in terms of radiation 
protection of patients, in our daily 
practice. That’s why we were among 

the first five European hospitals to 
obtain the five Stars from the Euro-
Safe Imaging Stars initiative.

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

DC: Surveys are really useful 
and can be the starting point for 
planning focused initiatives that 
may help to change suboptimal 
practices. The ideal output of any 
survey would be a ‘check list’ that 
can be recommended to all radio-
logical centres in Europe, in order 
to guarantee that patient safety is 
ensured with the highest degree of 
reliability and reproducibility.

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

DC: A welcome extension would 
be a campaign of information targe-
ted at all stakeholders (patient asso-
ciations, scientific societies outside 
radiology, governments, etc.) stating 
the importance of increasing aware-
ness in the field of radiation protec-
tion of patients. In this media cam-
paign, the EuroSafe Imaging Stars 
network could be mentioned as a 
group of radiological centres that 
are already championing the issue 
of dose optimisation in a transpa-
rent and cooperative manner.

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

DC: Starting with CT, EuroSafe 
Imaging Stars network participants 
should be encouraged to publish 
their optimised disease-specific 
protocols for all CT equipment 
and versions on a dedicated web-
site. Peer review of the protocols 
should be ensured by the EuroSafe 
Imaging Stars network participants 
themselves.

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

DC: Each facility joining the Euro-
Safe Imaging Stars network gains a 
special visibility that can be used 
to reassure patients and referring 
physicians that a specific radiologi-
cal centre assigns great importance 
to excellence in imaging with an 
emphasis on radiation protection 
of the patient.

Prof. Davide Caramella is  
chairman of radiology and  
director of the residency  
programme in radiology of  
the University of Pisa.

continued from page 19

RTF MEET & GREET SESSIONS
Visit the RTF Booth in the ESOR & Rising Stars Lounge (M Building)  
to meet Radiology Trainees Forum (RTF) representatives from different  
European countries.

Join your European colleagues and RTF representatives in an informal  
and relaxed discussion, exchange opinions and points of view with them and  
present your ideas at the RTF Meeting Point in the ESOR & Rising Stars Lounge.  
Take advantage of this great opportunity!
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BY FLORIAN DEMUTH

Radiation protection:  
ESR turns focus on transposition  
of Euratom directive

The European Commission-fun-
ded project European Diagnostic 
Reference Levels for Paediatric 
Imaging (PiDRL) was aimed at 
developing European DRLs for 
paediatric examinations and to 
promote their use so as to advance 
the optimisation of radiation pro-
tection of paediatric patients. Led 
by the European Society of Radio-
logy (ESR), the project focused 
on CT, interventional procedu-
res using fluoroscopy and digital 
radiographic imaging. Running 
from December 2013 and finished 
in January 2016, PiDRL concluded 
with the submission of the final 
‘European Guidelines on diagnostic 
reference levels for paediatric ima-
ging’ to the European Commission.

With the ongoing implementa-
tion of the Basic Safety Standards 
(BSS) Directive (2013/59/Euratom) 
until the May 2018 deadline, a Euro-
pean Commission-funded project 
on the BSS transposition in the 
medical sector started in May 2016. 
The project’s objective is to evaluate 

Member States’ activities for the 
transposition and implementation 
of the BSS directive in the field of 
medicine. For this purpose, a sur-
vey was issued to all Member States 
and two EFTA Countries to collect 
information on their transposition 
process, and a workshop that inclu-
ded the presentation of the survey 
was held in Brussels in January 
2017. Participants are expected to 
compare and contrast their own 
findings with those of other Mem-
ber States and EFTA Countries 
and identify good practices as well 
as difficulties encountered in the 
transposition of the BSS Directive 
in the medical sector.

Data Protection Regulation
The General Data Protection 

Regulation (GDPR) was formally 
adopted on April 27, 2016, with the 
EU’s new data protection rules 
becoming applicable from May 25, 
2018. This new regulation repre-
sents a major overhaul of data pro-
tection legislation in Europe, repla-
cing a directive dating from 1995. 

The GDPR unifies data protection 
throughout the EU as it does not 
require any enabling legislation to 
be passed by member states.

The regulation significantly 
expands the scope of EU privacy 
legislation, and also applies to orga-
nisations from outside the EU who 
process EU residents’ data. It also 
strengthens consent requirements 
for collecting and processing data, 
complemented by a ‘right to erasure’. 
Non-compliance with the regulations 
can result in heavy fines of up to four 
percent of the annual turnover of the 
organisation found to be in breach.

The European Commission 
also views the GDPR as central to 
furthering the digital single market 
and hopes it will boost digital inno-
vation. Research, a key issue for the 
ESR and the healthcare commu-
nity at large, was afforded certain 
exemptions within the regulation, 
which has adopted a relatively 
broad definition of research. For 
example, in certain circumstances 
researchers may use personal data 

without explicit consent, and some 
processing restrictions do not apply 
to scientific or health research.

Following the adoption of the 
GDPR, the ESR’s eHealth and Infor-
matics Subcommittee has been 
working on a position statement 
on data protection, including an 
analysis of the regulation’s impact 
on radiology. This paper is slated 
for publication in Insights into Ima-
ging in 2017.

Medical devices legislation
Following a lengthy legislative 

process, the EU Council and the 
European Parliament agreed on a 
new regulation for medical devices 
in May 2016. Designed to enhance 
the safety of medical devices while 
allowing patients to benefit from 
harmonised rules for timely and 
innovative healthcare solutions, 
the regulations on medical devices 
and in vitro medical devices will sig-
nificantly change the landscape for 
manufacturers in Europe.

The regulation introduces new 
requirements for the traceability of 
devices and stricter rules for notified 
bodies that assess medical devices, 
such as ensuring they have qualified 
personnel available to conduct fac-
tory inspections. Manufacturers will 
be held responsible for continuous 
follow-up on the quality and safety 
of devices placed on the market.

The trilogue agreement still 
needs to be formally adopted 
in order to conclude the legisla-
tive process, which is expected in  
early 2017.

eHealth
The ESR has been a member of 

the European Commission’s eHe-
alth stakeholder group (eHSG) 
since 2012, with the aim of contri-
buting to the development of legis-
lation or policy related to eHealth. 
This membership was renewed for 
a new three-year term in 2016.

The ESR’s main aim is to obtain 
recognition for teleradiology as 
a medical act in its own right. 
Although the European Commis-
sion welcomes the ESR’s endea-
vours in the field of teleradiology 
and eHealth, this recognition has 
not yet been achieved.

The ESR is also active in the area 
of interoperability, aiming to facili-
tate the inclusion of imaging data 
into biobanks through adequate 
communication standards and 
updating standard terminologies 
with radiology terms. The eHSG’s 
work on interoperability and stan-
dards also includes mobile devices, 
where the ESR advocates the certi-
fication of medical applications.

PLANNING A EUROPEAN 
RESEARCH PROJECT?
LET US HELP

Courtesy of Zeiss Microscopy –  
Michael W. Davidson,  
Florida State University, US
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BY ILZE APINE AND EVIJA PALCEJA

Patient safety and the role  
of the radiology department  
in Riga Children’s Clinical  
University Hospital
“A culture in which people are willing to learn from their mistakes is one  
of the most successful basic elements in business,” Shell Nederland (2004)

To err is human. However, errors 
in medicine can cost lives. Unfor-
tunately, the assumption that mis-
takes can be avoided by working 
diligently and carefully is delusio-
nal since human nature cannot be 
changed. It is estimated that in the 
European Union 8–12% of hospital 
inpatients suffer from care-related 
accidents, such as healthcare-asso-
ciated infections, treatment errors, 
device failures, diagnostic errors or 
withholding of help after receiving 
test results.

Radiology is one of the key services 
where patient safety issues might 
occur, and the involvement of staff to 

highlight the problematic ‘stumbling 
blocks’ which interfere with patient 
safety is of major importance.

In order to reduce the number of 
incidents, a blame-free reporting 
programme is needed to collect and 
analyse safety information. In 2013, 
the Children’s Clinical University 
Hospital of Riga was the first medi-
cal institution in Latvia to establish a 
punishment-free incident reporting 
system. Since criticism often causes 
alienation that interferes with ratio-
nal analysis, instead of blaming the 
‘guilty person’ our aim is to find out 
why the incident occurred and why 
our safeguards did not work in order 

to learn from our own mistakes and 
prevent such cases from happening 
again in the future.

Like all medical personnel at 
the Children’s Clinical University 
Hospital, the staff of the radiology 
department is encouraged to report 
incidents via the reporting system 
on the hospital website, responding 
to such questions as:
1. What happened to the patient?
2. Why did it happen?
3. To your mind, how often does 

this happen?
4. In your opinion, what harm 

could the incident do to the 
patient?

5. How could we avoid this situa-
tion in the future?

The reporting is anonymous, and 
the person responsible for the Hos-
pital Safety System involves those 
in charge of investigations. After-
wards, the appropriate practical 
measures are put in place.

During four years, there were 
37 cases of reported patient safety 
issues in diagnostic radiology, ser-
ving as a basis to improve the qua-
lity assurance programme of the 
radiology department and leading 
to advancements in the quality of 
medical care and the patient ser-
vice. Here are some examples:
 • Rescheduling of MRI examination 

for a neonate requiring general 
anaesthesia thus delaying the 
feeding of the patient

 • A mix-up between two patients 
with the same name

 • An exam required fasting but the 
patient had recently eaten

 • A patient from the emergency 
department was referred for a CT 
examination without justification 
from a radiologist

 • Wrong interpretation of medical 
images

 • A patient with multiple traumas 
underwent several examinations 
which could have been combined 
into one single CT exam thus 
saving time

 • A CT examination performed for a 
patient with indications not eligi-
ble for a CT examination
By using what we have learned 

from our Hospital Safety System 
several practices can be established 
to avoid the impact of human factor 
in the radiology department
1. Avoid relying on memory and 

alertness
2. Avoid factors causing confusion 

and uncertainties
3. Simplify procedures as much as 

possible

4. Implement standards
5. Establish control tools
6. Use checklists wherever possible
7. Improve the availability of 

information
8. Reduce the passing the informa-

tion as much as possible
9. Strengthen the ‘feedback’ 

between causes and solutions
10. Implement physical solutions 

rather than procedural changes
We have to be aware that medi-

cine is never 100% safe. Human 
nature cannot be changed, but as 
patient safety is a common goal for 
all of us, we should change the fac-
tors that affect patients in order to 
ensure the best possible outcome.

Prof. Ilze Apine is head of the  
radiology department at the  
Children’s Clinical University  
Hospital in Riga, Latvia. 
Prof. Evija Palceja is head of the  
Patient Safety System at the  
Children’s Clinical University  
Hospital in Riga, Latvia.
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The staff in charge of the Patient Safety System at the radiology department of Children’s Clinical  
University Hospital in Riga, Latvia: Ilze Apine, head of the radiology department, and Evija Palceja,  
head of the Patient Safety System.



ECR TODAY | SUNDAY, MARCH 5, 2017 TECHNOLOGY & RESEARCH 23

#ECR2017myESR.org

BY NICOLA STRICKLAND

The Royal College of  
Radiologists’ concern over  
the UK radiology workforce
The radiology workforce crisis in the UK is the most serious issue facing The Royal  
College of Radiologists (RCR) and its Members and Fellows. This workforce shortfall is  
well recognised and documented due to the comprehensive census the RCR has conducted 
yearly for the last 7 years, successfully gathering robust data from 100% hospitals in the 
UK. On average, approximately 9% of British radiologist posts are unfilled, with 41% of  
those having been vacant for over a year.

The UK has only seven radiolo-
gists per 100,000 population, while 
the European average is twelve 
radiologists per 100,000 people, put-
ting the UK tied third bottom (with 
Turkey) of 31 European countries. 
Furthermore, 19% (nearly a fifth) of 
the current Radiology Consultant 
workforce will retire in the next five 
years, and the mean age of radiolo-
gist retirement is 61 years old, and 
falling. Shortages in radiographers, 
who acquire the imaging exams, are 
even worse nationally across the 
UK with an average vacancy rate of 
13%, as documented by a recent sur-
vey conducted by the Society and 
College of Radiographers.

Over £88 million was spent (2015–
2016) on outsourcing radiology ser-
vices to private teleradiology firms 
and to pay in-house local radiolo-
gists to report extra studies in their 
free time. Outsourcing at night has 
sustained British radiology by allo-
wing radiologists in district general 
hospitals (where there are no junior 
radiologists to be ‘first on call’) to get 
some sleep at night and be able to 
work again the next day. However, 
despite this, waiting times for an 
imaging report are increasing, and 
there remains nearly a quarter of a 
million unreported imaging studies 
across the UK waiting longer than 
30 days for a report.

The irony of the workforce shor-
tage in the UK is that radiology 
is an extremely popular medical 
specialty, with every training post 

being oversubscribed by 5–6 appli-
cants, of whom 4–5 are of appointa-
ble standard. Unfortunately insuf-
ficient numbers of extra radiology 
training posts are funded by the 
Government every year (by a factor 
of approximately 8-fold) to make 
good the deficit. This is part of the 
more general issue of under-fun-
ding of the National Health Service: 
the UK spends only about 9.1% of 
its GDP (gross domestic product) on 
healthcare, compared with 11.1% in 
Austria, 11.3% in Germany and 11.5% 
in France. There is very little pri-
vate healthcare in the UK, compa-
red with other European countries 
with a similar economy.

Workable solutions
The policy of the RCR to address 

this crisis comprises long-term and 
short-term measures. Both need 
to be acted upon together and 
without delay, as neither will solve 
the problem alone.

In the medium to long term a 
very significant increase in radio-
logy trainee numbers is required 
to fill the shortfall and to take 
into account the rate of radiology 
consultant retirements. This requi-
res approximately 260 additional 
radiology trainees every year for 
the next five years to meet current 
demands, and those demands that 
will also arise from the British Can-
cer Strategy, patient expectation, 
new developments including the 
rapidly growing field of interventi-
onal oncology, the national trauma 
centres and the likely increased 
radiology involvement in the treat-
ment of acute stroke (mechanical 
thrombectomy).

The requisite training capacity 
exists in the UK, with numerous 
district general hospitals able to 
train junior radiologists, and keen 
to give them a positive experience 
of their hospitals’ radiology depart-
ment, which will ensure that more 
trainees are tempted to stay in the 
local area long term and apply for 
substantive local consultant jobs 
there after acquiring their Fellows-
hip of the Royal College. Increasing 
the number of district general hos-
pitals taking radiology trainees, and 
increasing the number of trainees 
overall, requires Government input 
and support.

In the short term, there needs 
to be a sustained and vigorous 

programme by the British Govern-
ment to recruit more international 
medical graduates to fill vacant 
UK consultant radiologist posts. 
Engagement with this process has 
been limited and slow and there 
are issues around General Medical 
Council requirements, visas and 
NHS human resources engage-
ment.

It is essential that any overseas 
doctors quickly become acclimati-
sed to the professional radiological 
working environment in the NHS 
and to the local culture. To that end, 
the RCR has produced videos and 
resources, freely available on its 
website, to assist both those coming 
to the UK, and the radiology depart-
ments which will be welcoming 
them. The RCR has also launched a 
‘Jobs Corner’ on its website, by lin-
king to a radiologist-focused recru-
itment website Radjobs (http://rad-
jobs.co.uk). This offers radiologists 
interested in working in the UK a 
targeted and effective means of fin-
ding and assessing vacant radiology 
posts.

Benefits of working as a UK 
radiologist

Radiology in the UK is already 
provided by an international work-
force: over 30% of the consultant 
radiologist workforce is provided 
by international medical gradua-
tes (IMGs) from 65 different coun-
tries, and 31% of those gained their 
primary degree from a European 
country medical school. Despite the 
workforce deficits described above, 
UK radiology offers overseas radio-
logists many learning opportunities 
and valued experience of a different 
way of working.

One of the most striking things 
many overseas radiologists notice 
about working in the UK is that 
radiologists are first and foremost 
clinical doctors who provide an 
essential role ‘on the ground’ in 
their local hospitals. They are not 
‘remote battery hens’ providing a 
distant reporting service, they are 
closely involved with running the 
day-to-day healthcare service for 
patients. British radiologists are 
frequently consulted on a face-to-
face basis by their ward-based cli-
nical colleagues informally to dis-
cuss challenging cases. A large and 
valuable part of the modern Bri-
tish radiologists’ work is preparing 

for, and presenting the imaging at, 
multidisciplinary team meetings 
(MDTMs) which occur on a weekly 
basis in all medical and surgical spe-
cialties. This prioritises imaging in 
the healthcare pathway and keeps 
radiologists abreast of the latest cli-
nical developments in their areas of 
specialist interest.

The rapidly growing specialty of 
interventional oncology is another 
area where radiologists in Britain 
are now more and more invol-
ved with the clinical treatment 
and management of patients as 
part of the cancer pathway team. 
Cancer patients are living longer 
and are increasingly having their 
chemotherapy and radiotherapy 
regimens tailored to their particu-
lar tumour types. Again radiolo-
gists are responsible for acquiring 
repeated biopsies on these pati-
ents, and for reporting on their 
follow-up cross-sectional imaging 
and PET-CT scans which will guide 
their tailored further treatment.

The yearly appraisals, which it 
is essential for all British doctors 
to undergo, mean that radiologists 
have to be involved with regular 
audit projects, and take part in 
frequent peer feedback learning 
from discrepancies. Continued 
professional development (CPD) 
is monitored and taken very seri-
ously, enabling British radiologists 
opportunities to prove they are 
keeping up to date in their field, 
and encouraging them to attend 
professional meetings and engage 
in on-line learning and reading.

Another area which impresses 
IMGs is the way in which British 
radiologists work very closely as 
teams with their non-medical col-
leagues, particularly radiographers, 
sonographers, nurses and health-
care assistants, with all members 
of the team treating one another 
with friendly respect as co-wor-
kers. This is particularly true in 
ultrasound and interventional 
radiology and oncology settings, 
but also includes team-working 
when vetting imaging requests, 
deciding upon the best protocols to 
use for a complex scan, and when 
performing some of the more 
challenging imaging studies such 
as cardiac CT and MR, CT colono-
graphy, PET/CT and other nuclear 
medicine studies. In most of the UK 

nuclear medicine, cardiac and neu-
rological imaging remains under 
the auspices of radiology, making 
the discipline a very diverse, yet 
cohesive, specialty.

The fact that almost the whole 
of British radiology occurs within 
the public area of the National 
Health Service, with very little pri-
vate practice, means that all mem-
bers of the imaging team are keen 
to avoid performing any unneces-
sary imaging studies so the patient 
follows the most appropriate and 
stream-lined pathway of imaging 
investigations. The Royal College 
of Radiologists has developed 
a very well researched ‘iRefer’ 
e-guide to advise requesters upon 
the most appropriate imaging test 
to investigate the full gamut of 
clinical patient presentations, and 
this has now been commercially 
developed into a full Clinical Deci-
sion Support software package 
which is just starting clinical pilot 
testing in the UK.

It is fortunate for those coming 
to the UK that English is the most 
prevalent international langu-
age, so working as a radiologist in 
the UK has the added benefit of 
helping IMGs to perfect their lin-
guistic skills and gain confidence 
using professional English: pre-
senting cases at ‘Grand Rounds/
Staff Rounds’, teaching medical 
students, trainee radiologists and 
other junior doctors, and writing 
reports on imaging studies.

Imaging Research
The Royal College of Radiolo-

gists actively encourages research 
in all aspects of imaging, and since 
a quarter of its 10,000 membership 
are clinical oncologists (and the 
rest radiologists) this facilitates 
close collaboration, particularly 
in research into cancer-related 
topics and interventional oncology 
image-guided treatments. There 
are academic committees within 
the RCR in both clinical radiology 
and clinical oncology promoting 
all avenues of research and the 
College offers numerous bursaries 
and scholarships, both within the 
UK and abroad, dedicated to the 
pursuit of research at all levels of 
radiologists’ careers, from consul-
tant level, to trainees and even 
including prizes and funds to sup-
port medical student projects.

Dr. Nicola Strickland is  
President of The Royal College 
of Radiologists and a consultant 
clinical radiologist at  
Imperial College, London.
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ECR 2018: uniting radiologists  
to show diversity of discipline
An exclusive interview with the incoming ESR President

ECR Today spoke with the inco-
ming ESR President, Prof. Bernd 
Hamm, from Berlin, Germany, to 
learn about his ideas for next year’s 
congress.

ECR Today: You were already 
ECR Congress President in 2015. 
How did you come to be president 
again in 2018?

Bernd Hamm: This is not the first 
time that I have been asked: “why 
are you president again?” It was a 
great pleasure and responsibility 
to be the ECR President in 2015. 
For many years, we had two presi-
dents – one to manage the affairs 
of the European Society of Radio-
logy (ESR) and another to organise 
the society’s annual congress (ECR). 
And frankly, in my opinion this was 
a good division of labour. However, 
“the times they are a changin’ …” 
and, therefore, our society changed 
its statutes, and now we only have 
one president, who is both Presi-
dent of the ECR and President of 
the ESR.

This new combined ESR/ECR 
President begins his or her term 
of office at the end of each ECR by 
organising and chairing the next 
ECR and then the following year, 
as Chairman of the Board, focuses 
on professional and administrative 
business of the ESR. For me, this 
means a double honour and double 
responsibility. When I was elected to 
be the congress president for ECR 
2015, I made a great effort to make 
the ECR a success and I will do my 
best to make ECR 2018 a success too.

However, I wish to underline that 
the ECR is a team effort and that 
the Programme Planning Commit-
tee with its brilliant members is a 
major asset in compiling an attrac-
tive scientific programme and that 
the organisation of a congress like 
the ECR is not possible without the 
highly professional staff of the ESR 
Office. Working together with many 
colleagues from many countries 
and different fields of radiology is 
very inspiring and is what ultima-
tely underlies an attractive con-
gress. This joint effort is rewarding 
and enlightening.

ECRT: As a motto for ECR 2018 
you chose ‘Diverse and United’. 
Could you tell us a little about this?

BH: Radiology is such a diverse 
specialty, ranging from more and 
more refined diagnostic options to 
image-guided minimally invasive 
treatment options. Our specialty 
has something to offer for all of us 
and also for future generations of 
physicians, radiographers and stu-
dents. However, like in a mosaic, it 
is the connection of all the pieces 
that create the big picture. By using 
this metaphor I wish to express 
my sincere wish and hope that, 
despite these different and inte-

resting facets and subspecialties, 
radiologists should see themselves 
as a community and join forces to 
strengthen our specialty in the best 
interest of our patients.

In 2015 we also had a motto – 
‘Radiology without borders’. In 
the beginning of 2015, none of us 
would have expected to see new 
fences being erected in Europe and 
borders becoming important once 
again. In view of these tendencies, 
it is even more important for our 
scientific community to practice 
radiology without borders and to 
advance our specialty through free 
academic discourse and by benefi-
ting from a diversity of ideas.

ECRT: As president of ECR 2015, 
you introduced quite a few chan-
ges, such as the restructuring of the 
session categories according to the 
European Training Curriculum for 
Radiology. What was the reaction?

BH: The restructuring of the ses-
sion categories certainly was helpful 
in making the programme structure 
clearer and more transparent and 
thus helping participants to choose 
lectures, courses and workshops 
that best suit their needs. The feed-
back was overwhelmingly positive, 
and I am happy that Katrine Rik-
lund and Paul Parizel maintained 
and further refined this new struc-
ture as the presidents of ECR 2016 
and ECR 2017 respectively.

Specifically, participants liked the 
ECR Academies and the European 
Diploma Prep Sessions. The ECR 
Academies consist of a series of ses-
sions relevant to a particular area of 
radiology and may appeal to general 
radiologists and subspecialist radio-
logists alike. The content of the ECR 
Academies mostly corresponds to 
Level III of the European Training 
Curriculum. The European Diploma 
Prep Sessions aim to help future 
candidates prepare for the Euro-
pean Diploma in Radiology (EDiR). 
The content of the programme 
reflects Levels I and II of the Euro-
pean Training Curriculum. These 
courses are held in close coopera-
tion with the European Board of 
Radiology (EBR) and they are great 
for getting an overview of the Euro-
pean Diploma in Radiology (EDiR).

ECRT: Are there any innova-
tions already in the pipeline for 
ECR 2018?

BH: The ECR has a worldwide 
reputation for tackling new chal-
lenges and always being open to 
innovations. However, its attrac-
tion primarily rests on the quality 
of the presentations and its sound 
organisation.

We are aware that not all radiolo-
gists can come to Vienna to attend 
the ECR and those who do attend 
can only participate in one interes-
ting session at a time. As a result, 

already almost 6,000 ESR members 
attended the congress remotely in 
2016, following ECR presentations 
via ECR Live. Via this service all ECR 
presentations are available to mem-
bers for twelve months. Digital ECR 
attendance is on the rise and meets 
the demands of our members.

For 2018, we are planning to use 
ECR Live to offer a special service 
to our colleagues in China: it is 
intended to select around 500 pre-
sentations to be translated into 
Mandarin Chinese for the radio-
logical community in China. I am 
very eager to see how we can realise 
this and what the feedback will be. 
This is important for getting more 
colleagues interested in our soci-
ety and promoting international 
cooperation. At the same time, it 
makes the ECR more visible around 
the world.

ECRT: What other special focu-
ses will there be at ECR 2018 and 
are there any further innovations 
especially designed to cater to the 
needs of radiographers?

BH: Daily clinical radiology is 
teamwork. This also primarily 
includes radiographers. We are 
planning to pay more attention to 
the needs and interests of radiogra-
phers at the ECR in the future. To 
this end, we are in contact with the 
European Federation of Radiogra-
pher Societies (EFRS) and the nati-
onal radiographer societies to tailor 
special programme sections to their 
specific interests. As many radiogra-
phers see language as a major obst-
acle to attending the ECR, we are 
planning to again offer sessions for 
radiographers in different langua-
ges to overcome language barriers.

Similar considerations have led 
us to a change in the ‘The Voice of 
EPOS’ format, where the authors of 
posters are now offered the oppor-
tunity to present summaries of 
their posters in their native tongues.

First introduced as a pilot project, 
the ‘Clinical Trials in Radiology’ ses-
sion format is becoming more and 
more important. These sessions are 
a platform for presenting the most 
recent prospective studies and 
results of multicentre trials. This 
is a true asset in the era of eviden-
ce-based medicine in radiology.

ECRT: Can you already reveal 
any highlights we can look for-
ward to at ECR 2018?

BH: I hope that ECR 2018 will 
again be remembered for a grand 
opening ceremony, the honorary 
lectures, the social events and most 
of all for a spirit of friendship and 
open-mindedness. The essence 
of the ECR is to provide a plat-
form where the presentation of 
high-quality scientific and educa-
tional content goes hand in hand 
with initiating and deepening pro-

fessional contacts, networking and 
making new friends.

The current hot topics in radiology 
are big data, artificial intelligence 
and radiomics. These are exciting 
issues that we have to deal with in 
the near future by recognising the 
chances these developments have 
in store for us in terms of improving 
the quality of our work and patient 
care. We need not fear them as com-
petitors – I firmly believe that radio-
logists will always have a pivotal role 
in both diagnostic and interventi-
onal therapeutic patient manage-
ment. And I also firmly believe that 
our specialty will benefit from these 
developments. Innovations mean 
advancement – a case in point in 
radiology is hybrid imaging, which 
will be another focus at ECR 2018.

ECRT: You were actively invol-
ved in the creation of the poster 
for ECR 2018, which features a 
flower, a stringed musical instru-
ment and a dragon. How did you 
come up with this poster and what 
inspired these motifs?

BH: Honestly, it is becoming more 
and more difficult to come up with 

new ideas for our poster. For next 
year’s congress, we opted to allude 
to our guest countries. The edel-
weiss, the guitar and the dragon 
represent the partner countries of 
the ECR 2018: Switzerland, Portugal 
and China. What is also important 
to me is the motto – Diverse and 
United – on which I have already 
commented above.

ECRT: This leads directly to the 
next question: can you already 
tell us about the ‘ESR meets’ pro-
gramme sessions?

BH: The ‘ESR meets’ sessions aim 
to provide a special opportunity 
to the invited countries’ radiologi-
cal community to present topics 
which are of special interest and at 
the same time to present a flavour 
of their country through different 
short interludes, for example, about 
their special culture or landscape. 
The ‘ESR meets’ sessions contribute 
to the ECR’s diversity.

Bernd Hamm is professor of radiology and chairman of all three 
merged departments of radiology at the Charité, Humboldt- 
Universität zu Berlin and Freie Universität (Campus Mitte, Campus 
Virchow-Klinikum, and Campus Benjamin Franklin). He is also  
clinical director of four outpatient service facilities in nuclear  
medicine and radiology at the Charité, as well as scientific and  
clinical chairman of three imaging centres in Berlin.
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ECRT: Over recent years, the 
ESR has greatly increased its com-
mitment in Latin America. Do you 
expect to further expand this com-
mitment or will the society be rea-
ching out to other regions?

BH: I am happy about the growing 
interest among our colleagues from 
Latin America in the ECR and the 
activities of our society in this region. 
In addition, a large proportion of 
our members and a constantly high 
number of ECR participants are from 
Asia – and we therefore also wish to 
coordinate our activities with radio-
logists from this part of the world.

This is reflected in our endea-
vours to make available a selection 

of presentations at ECR 2018 to the 
Chinese radiological community in 
their native language via ECR Live. 
While we have already successfully 
established joint sessions with 
the Radiological Society of North 
America (RSNA), we are currently 
exploring the possibilities of a joint 
session with the Asian Oceanian 
Society of Radiology (AOSR). I am 
convinced that substantial cont-
ributions from these radiological 
societies further contribute to the 
diversity of the ECR and make our 
congress even more attractive and 
the speakers of our congress even 
better known worldwide.

ECRT: As ESR President, your 
most obvious focus for the next 
twelve months will be ECR 2018, 
but you will also have numerous 

other responsibilities. Can you tell 
us a little about your official duties 
for the year?

BH: While there is excellent 
cooperation between the colleagues 
on the Board of Directors and those 
on the Executive Council of the ESR, 
the different bodies and officers 
also have specific tasks: an import-
ant function of the ESR President 
is to maintain and extend relati-
onships with other societies and 
contacts throughout the world of 
radiology. This involves interesting 
new opportunities, and I can use 
my existing international contacts 
to now officially represent the ESR 
all over the world for the next year.

ECRT: To finish on a personal 
note, what made you choose radio-
logy over any other medical spe-

cialty and how would you ‘sell’ 
radiology to medical students?

BH: This choice was quite easy for 
me – and I was destined to become 
a radiologist from my school days. 
My father was a radiologist with 
his own practice and, after school, I 
often went to see him in his practice 
to then drive home with him. In 
those days I got my first ideas 
about radiology (which at that time 
was dominated by fluoroscopy). 
What was important for my choice 
of career was that my father was a 
very enthusiastic radiologist who 
loved his profession and found 
great satisfaction in his work.

Since my childhood days, of 
course, radiology has become more 
diverse and even more interesting. 
In radiology, a physician can find a 

field of interest to his or her liking 
– from a more descriptive activity 
to a more active role e.g. in inter-
ventional radiology. And this is not 
only my personal experience but 
also what one can observe again 
and again among medical students: 
as a rule, medical students come 
into contact with radiology late in 
their training. As a result, they only 
have rather abstract notions about 
radiology during their studies. 
However, once they learn more 
through lectures, workshops, and 
practical training, they become 
enthusiastic and switch to radio-
logy. Our ‘Invest in the youth’ pro-
gramme aims to attract students 
and young doctors to our specialty 
and help them in pursuing their 
careers in radiology.

BY KATHRIN TAUER

Meet Prof. Ioana Lupescu, incoming 
Editor-in-Chief of EPOS™ 
ECR Today spoke to Prof. Ioana Lupescu from Romania, who will become EPOS Editor-in-
Chief as of ECR 2017. Prof. Lupescu has served as assistant EPOS™ Editor for the past year 
and shared with us her take on that experience, the achievements of the platform and the 
new initiative The Voice of EPOS™.

ECR Today: You have been 
assistant editor to Prof. Maria 
Argyropoulou for the past year. 
Did you find this a useful prepara-
tion for your impending editors-
hip?

Ioana Lupescu: I am convinced 
that the initial experience as part 
of the EPOS reviewer team in the 
abdominal imaging field and then 
as assistant editor to Prof. Maria 
Argyropoulou will help me in this 
new position and challenging task.

ECRT: Why do you think an 
educational platform such as 
EPOS™ is so important these 
days?

IL: I believe that the EPOS plat-
form, through its educational and 
scientific content, represents an 
excellent source for European 
radiological education, through 
the richness of images and theo-
retical concepts, and new imaging 
developments. Access to the EPOS 
platform is open to everyone and 
available all the time. I consider 
the EPOS platform extremely use-

ful and necessary in training or for 
upgrading knowledge accumulated 
by any resident or radiology specia-
list, regardless of age.

ECRT: How has the platform 
developed during the past years; 
are there any features you would 
like to highlight?

IL: Over the years I have seen a 
diversification of the approached 
themes, a significant increase in the 
number of abstracts initially sub-
mitted and included in the EPOS 
platform after review. Of course 
the diversity in terms of scientific 
and educational content between 
topics that cover the same patho-
logical area or the same anatomical 
region has raised the profile of the 
platform.

ECRT: You have witnessed the 
birth of the new programme, The 
Voice of EPOS, now in its second 
year. Are you a fan?

IL: Of course I am a fan. The Voice 
of EPOS represents a new way to 
highlight the essence and the tea-
ching points of the poster in front of 

colleagues. It is amazing that this can 
also be done in the native language 
of the author. At ECR 2017 authors 
from 70 countries are participating, 
including some from Romania.

ECRT: What do you think lies in 
store for EPOS™?

IL: I am convinced that in the 
coming years, EPOS will remain 
one of the most important compo-
nents of the ECR and one of the 
most important educational plat-
forms of the ESR; a bridge between 
countries and radiologists.

Visit the Arts & Culture  
booth in the entrance hall

Gerhard Richter, Abstract Painting, 2001, Albertina, Vienna – permanent loan © Bildrecht, Vienna, 2016

Prof. Ioana Lupescu is Head of 
the Department of Radiology, 
Medical Imaging and Interven-
tional Radiology at the Medical 
Faculty of the University of 
Medicine and Pharmacy ‘Carol 
Davila’ in Bucharest, Romania, 
and the new EPOS Editor-in-
Chief.

continued from page 25



ECR TODAY | SUNDAY, MARCH 5, 2017 COMMUNITY NEWS 27

#ECR2017myESR.org

BY KATHRIN TAUER

ESR announces Luis Martí-Bonmatí 
as incoming Editor-in-Chief of 
Insights into Imaging
The European Society of Radiology (ESR) is pleased to announce that Luis Martí-Bonmatí 
has been appointed as the new Editor-in-Chief of Insights into Imaging. From January 2018, 
he will take over from Robert Hermans, who has served as Editor-in-Chief since 2010. The 
transition will commence this autumn.

Robert Hermans, professor of 
head and neck radiology at UZ Leu-
ven, Belgium, has successfully led 
the journal since its inception. After 
eight years at the head of Insights 
into Imaging, Hermans’ extended 
term will end, as he will step down 
to focus on his work at UZ Leuven.

“I am very happy to pass on the 
editorship to someone with such 
high standing and experience in 
radiological science and education,” 
Hermans said of his successor.

Under Hermans’ guidance, the 
journal saw a successful launch in 
2010 and its transition into a fully 
open access journal as of 2012. An 
increasing number of full text 
downloads over the past years, 

reaching over 300,000 article down-
loads in 2016 alone, prove that the 
journal is appreciated by a growing 
number of readers all over the 
world. Additionally, Insights into 
Imaging has been submitted to the 
Institute of Scientific Information 
(ISI) to receive an Impact Factor, 
and it is currently under evaluation.

Luis Martí-Bonmatí is director 
of the medical imaging depart-
ment at La Fe University and 
Polytechnic University Hospital, 
as well as chief of radiology at 
Quirónsalud Hospital in Valen-
cia, Spain. He is also director of 
the Biomedical Imaging Research 
Group (GIBI230) at La Fe Health 
Research Institute.

In addition, he is a long-time 
member of the European Society of 
Radiology and served as chairper-
son of the ESR Research Committee 
from 2010–2013. He is currently a 
member of the Scientific Advisory 
Board of the European Institute 
for Biomedical Imaging Research 
(EIBIR), an ESR-led initiative.

Martí-Bonmatí has authored 
over 450 publications and 57 book 
chapters, and has been the editor of 
ten books. Most of his publications 
focus on magnetic resonance, clini-
cal radiology, the development of 
imaging biomarkers and enginee-
ring-supported biomedical research.

“I look forward to this new chal-
lenge, and hope that I can develop 

the scientific influence of Insights 
into Imaging to engage our audi-
ence even further,” said Prof. 
Martí-Bonmatí.

Insights into Imaging is the ESR’s 
gold open access journal dedica-
ted to educational articles, such as 
review articles, pictorial reviews 
and original articles on professional 
issues like management and audit, 
as well as guidelines and statem-
ents from leading European radio-
logical societies.

Luis Martí-Bonmatí from  
Valencia, Spain, has been 
appointed as the new Editor-in-
Chief of Insights into Imaging.
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The imaging consultant in  
the Netherlands: strategic  
vision for 2020
Early in 2016, the board of the Radiological Society of the Netherlands 
started an initiative to develop a strategic vision for the future role of 
Dutch radiologists. Together with our society members and subspecialty 
sections we developed a ‘compass’ to prepare for and guide us through 
the many challenges that are facing radiology in general.

The main challenge for the radio-
logist is to maintain a high level of 
quality, while managing an ever-in-
creasing workload. To guarantee 
high-quality radiological exams and 
reports, subspecialisation is essential, 
as well as an emphasis on efficient 
communication with our clinical 
partners. We have to shift attention 
from production to consultation.

The added value of a radiologist 
is clinical and technical expertise on 
medical imaging. The involvement 
of the future-proof radiologist 
covers the full spectrum from basic 
technique development, clinical 
validation, request approval, proto-
col selection, medical and technical 
guidance of clinical exams, reading 
of exams and reporting and com-
munication with clinical partners.

In addition, more emphasis could 
be on communication with pati-
ents before, during and after ima-
ging, thereby avoiding the situation 

where the radiologist becomes a 
commodity like a ‘digital doctor’.

The value-based and patient-cen-
tred healthcare approach requires 
multidisciplinary organisation.

To be able to cover the entire 
clinical imaging spectrum, close 
collaboration between radiolo-
gists, scientists, engineers, imaging 
technicians and patients is import-
ant. We have to shift our role from 
report generator to imaging consul-
tant as part of a diagnosis-treat-
ment team. This way, our efforts 
will be more visible to referring cli-
nical partners and patients.

The current challenge is to find 
a way to realise these goals in rou-
tine clinical healthcare. The Dutch 
Radiological Society has defined 
a roadmap to reach these goals  
(see frame).

Information technology will 
most likely play a major role in 
future radiology. Regional, natio-
nal and European collaboration 
through an expertise network 
can help to guarantee top-quality 
radiological exams on a 24/7 basis 
and allow further subspecialisa-
tion to increase expertise level on 
rare diseases.

Intramural collaboration raises 
several basic privacy and related 
ICT issues that we have to solve 
ourselves, so that we do not become 
fully dependant on external ICT 
partners and companies. We have to 
define our own ICT future for radio-
logy. The ICT revolution has already 
started and we have to be heavily 
involved in order to determine our 
future role in the imaging process.

What will be the effect of ICT-ba-
sed automatic image reading and 
report generation? We believe that 
these ICT developments will help 
us to deal with the ever-increasing 

workload. If we can generate radio-
logy reports with ICT technology, 
radiologists can focus on expert 
reading and communication as ima-
ging consultant with doctors and 
patients. Since the ICT revolution 
is already happening and forms the 
core of our future work, we have to 
be involved today.

The same holds for basic ima-
ging technique developments. We 
have to take the lead in technique 
development, clinical validation 
and application by incorporating 
other fields of expertise into our 
radiology department. For example, 
engineering, hardware and soft-
ware development. These activities 
can be initiated in academic centres 
in close collaboration with general 
hospitals for fast dissemination 
of new techniques and innovative 
healthcare approaches.

To determine clinically relevant 
research topics we are developing 
a Dutch scientific agenda for radio-
logy. Based on existing healthcare 
guidelines and input from our 
society members and other stake-
holders, such as patient organisa-
tions, healthcare insurance com-
panies, healthcare providers and 
governmental institutes, we will 
define a 10-point list with top-prio-
rity research that will change clini-
cal practise in the next five years. 
This programme is supported by 
the Dutch National Initiative for 
Healthcare Evaluation.

In addition to the general issues 
mentioned so far, we have to focus 
more specifically on ‘radiology by 
non-radiologists’. A new type of 
imaging professional is emerging, 
based on recently initiated bache-
lor and master programmes such 
as ‘medical technology’ or ‘techni-
cal medicine’ at technical universi-

ties. These new medical technolo-
gists can help us to cope with the 
exponentially increasing demand 
for radiological exams, while res-
pecting quality and healthcare 
sustainability. We have to redefine 
our role as clinical radiologists 
together with these ‘new kids on 
the block’.

Special attention is needed on 
collaboration with other medi-
cal doctors that are interested in 
performing radiological exams. 
Ultrasound exams by general 
physicians, nephrologists, hepato-
logists, CT/MRI exams by ortho-
paedic surgeons, neurologists, 
cardiologists, and radiological 
interventional procedures by vas-
cular surgeons, (interventional) 
neurologists, cardiologists are 
just some examples of the kinds 
of imaging carried by non-radio-
logists. We will actively reach out 
to other medical specialties to 
discuss and define the most effi-
cient and sustainable approach for 
medical imaging.
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Prof. Hildo J. Lamb is professor 
of radiology at Leiden University 
Medical Center and board  
member of the Radiological  
Society of the Netherlands 
(science and European affairs).

Roadmap to the future-proof 
Dutch radiologist
 • Development of radiologist 

profile
 • Inform patients on role of 

radiologist
 • Regional collaboration: Expert 

opinion, ICT, organisational
 • National expertise and ICT 

network
 • European representation and 

collaboration
 • Reinforced technical education 

for residents and radiologists
 • Healthcare evaluation 

programmes
 • Determine scientific agenda for 

radiology
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Ukrainian radiology society 
celebrates 25th anniversary
The Association of the Radiologists of Ukraine (ARU) is a public, non-profit professional 
organisation of radiologists, physicians and allied sciences professionals. The ARU’s mission 
is to increase the professional level of Ukrainian radiologists and further cooperation with 
the European Society of Radiology (ESR).

The ARU was founded in early 
1992 and this year is celebrating its 
25th anniversary. The ARU has been 
organising the National Congress of 
Radiologists of Ukraine with inter-
national participation since 2013. 
The 5th Annual Congress will be held 
in March 2017 with several key Euro-
pean speakers. The first plenary ses-
sion will be opened by the ESR Pre-
sident, Prof. Bernd Hamm, who will 
describe ESR and ARU cooperation. 
The key feature of the 5th Congress 
will reflect the topic of the European 
School of Radiology section dedica-

ted to oncologic imaging. Another 
highlight of the congress will be 
the special session ‘Ukraine meets 
radiologists from Charité’, which will 
include four lectures from famous 
German radiologists.

Three peer-reviewed radiological 
journals are published in Ukraine. 
Radiodiagnostics, Radiotherapy 
and Radiology Bulletin are the offi-
cial journals of the ARU. Radiodia-
gnostics, Radiotherapy focuses on 
scientific publications and lectures 
from local and foreign authors in all 
subspecialties of radiology. Scientific 

papers are accepted for publication 
in three languages – Ukrainian, Rus-
sian and English. Radiology Bulletin 
mostly focuses on case studies, but 
also publishes information materi-
als from conferences and the main 
achievements of Ukrainian and 
world radiology.

The Ukrainian Journal of Radio-
logy is the third radiological perio-
dical in Ukraine. It is published by 
the Grigoriev Institute of Radio-
logy of the National Academy 
of Medical Science of Ukraine  
in Kharkov.

Top-ranking scientific radiologi-
cal research in Ukraine is perfor-
med at several leading institutions: 
the Grigoriev Institute for Medical 
Radiology in Kharkov, the Institute 
for Nuclear Medicine and Radio-
logy in Kiev, the Scientific-Practical 
Children’s Cardiac Centre in Kiev, 
the Strazhesko Institute of Car-
diology in Kiev and the specialised 
radiological departments of local 
medical universities.

The research at Grigoriev Insti-
tute for Medical Radiology encom-
passes several fields, including 
developing new techniques for 
radiodiagnosis and radiotherapy; 
methods of prevention, diagnosis 
and treatment of radiation lesions; 

improving dosimetry provision in 
radiotherapy, medical radiation 
load optimisation and metrology 
provision for the medical applica-
tion of ionising radiation. The Insti-
tute serves as a clinical base for new 
radiopharmaceuticals and equip-
ment trials. An important focus 
of the research work is developing 
and investigating the properties 
of anti-radiation drugs. The intro-
duction of these drugs into clinical 
practice has significantly increased 
anti-tumour therapy efficacy in 
oncology patients.

Currently, congenital heart disea-
ses are diagnosed with state-of-the-
art cardiac MRI and CT in the pae-
diatric radiology department of the 
Scientific-Practical Children’s Car-
diac Centre. The centre-based criti-
cal congenital heart diseases surgical 
and autologous umbilical cord blood 
treatment programme (CORD) first 
started in Ukraine in 2009. Leading 
cardiac surgeons from the Centre 
perform open cardiac surgery within  
the first hours of the CORD  
patient’s life.

Cardioradiologists of the Natio-
nal Institute of Cardiology conti-
nue to implement European stan-
dards in MSCT and MRI imaging 
within cardiology and cardiac sur-

gery, such as CT and MR ventricu-
lography and coronarography.

The discovery of MRI-based bio-
markers is also one of the main 
goals of the research by young 
radiologists in Ukraine. Our rese-
archers are of the opinion that the 
implementation of several func-
tional, structural and metabolic 
techniques along with routine MRI 
protocols give more opportunities 
for differential diagnosis. Currently, 
they are performing multimodal 
functional MRI, MR spectros-
copy and diffusion tensor imaging 
(DTI) research with a focus on cli-
nical needs, particularly in brain 
tumours, stroke, epilepsy, prenatal 
brain injury, multiple sclerosis and 
Parkinson’s disease.

Researchers utilise the DTI data 
for fibre tracking in the brain and 
spinal cord, especially in demye-
linating and dysmyelinating 
diseases. They are working on the 
delineation of the personalised 
pattern of fMRI activation accor-
ding to the most widespread para-
digms for motor, visual and langu-
age cortex mapping.

Prof. Volodymyr Rogozhyn is 
President of the Association of the 
Radiologists of Ukraine (ARU).

ESOR ASKLEPIOS Courses 2017
The established ASKLEPIOS project is tailored toward serving professional development by addressing  
recognised needs in the context of continuous radiological education. Its programmes include  
multithematic, organ-oriented, multimodality and multidisciplinary advanced courses, aimed at senior  
residents, general radiologists, private practitioners in radiology, and allied specialists.

Challenges in Head  
and Neck Imaging
March 30-31, Serock/Poland

Emergency Radiology
May 4-5, Bucharest/Romania

Advanced Oncologic Imaging
May 19-20, Ekaterinburg/Russia

Advanced Abdominal Imaging
June 29-30, Yerevan/Armenia

Introduction to Hybrid  
Imaging in Oncology
August 31-September 1, Vienna/Austria

Multimodality Course
September 1-2, Split/Croatia

Cardiac and Abdominal Imaging
October 18-20, Graz/Austria

Symposium on Imaging  
Hallmarks of Cancer
October 27-28, Lisbon/Portugal

Multidisciplinary Approach  
to Cancer Imaging
November 2-3, Rome/Italy

Women’s Imaging
December 7-8, Bratislava/Slovakia
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For further information on the detailed programmes  
and registration, please visit myESR.org/esorEducation in partnership

Figure 1: Application of probabi-
listic tractography in spinal cord 
integrity evaluation by diffusion 
tensor imaging (DTI).

Figure 2: Disruption of local  
corticocortical white matter 
fibres in focal ischaemic stroke 
lesion as revealed by DTI and 
probabilistic tractography.
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BY ALGIDAS BASEVICIUS AND SAULIUS LUKOŠEVICIUS

Lithuanian Radiologists’ 
Association: a historical glimpse
Following Wilhelm Conrad Röntgen’s discovery of x-rays in November 1895, a  
demonstration of x-ray equipment in Vilnius took place in April 1896, performed  
by M. Resner and A. Gershon. The first radiology units were opened in Vilnius  
in 1896 by F. Dembowski, in 1900 by L. Stembo and in 1903 by L. Ivanter. In 1914,  
the first Röntgen unit in Kaunas was opened by A. Lapin.

During the 1920s to the 1940s, the 
capital Vilnius was part of Poland, 
thus the history of Lithuanian 
radiology in that period was crea-
ted mostly in the temporary capital 
Kaunas. In 1920 the first lectures 
on radiology were delivered by the 
surgeon J. Žemgulys in the higher 
courses of education in Kaunas.

In 1921, the first scientific publica-
tion on radiology in Lithuanian was 
published by J. Žemgulys in Medicina 
journal No. 4 (Review of 25 Years of 
Roentgenology). In 1922, the first Lit-
huanian book on radiology, Roentgen 
Rays. What Is Possible to do With 
Them and What Is Not, was publis-
hed by the physician and radiologist 
P. Kalvaityte. At that time there were 
six radiology units in Lithuania.

In 1925, the Department of Health 
adopted the specialty of physician 
radiologist. The first were the sur-
geon J. Zemgulys, physician-radio-
logist P. Kalvaityte, O. Kerpauskaite 
and E. Jacevicaite (Figure 1).

In 1939, a course on radiology 
was added to the curriculum of the 
Faculty of Medicine at the Univer-
sity of Vytautas Magnus, delivered 
together with general medical 
specialities. In 1948, a course on 
radiology was also added to the 
curriculum of the Faculty of Medi-
cine at Vilnius University, delivered 
together with internal diseases.

In 1954, the position of 
expert-consultant at the Ministry 
of Health of Lithuania was intro-
duced. The aim of the new position 
was inspection of application of 
x-rays in the field of radiotherapy 
and radiodiagnostics. The first chair 
was V. Lapinskas and since 2009 
the experts-consultants have been 
Prof. A. Basevičius and Prof. A.E. 
Tamosiunas.

In 1956, the Department of Roent-
genology and Radiology was esta-
blished in Kaunas. The first chair 
was Prof. P. Jasinskas, and since 
2002 the chair of the department 
has been Prof. A. Basevičius.

In 1963, the Republican Scientific 
Society of Roentgenologists and 

Radiologists was established. In 
1990 the Society was transformed 
into the Lithuanian Radiologists’ 
Association, the first President 
being Dr. K.R. Dobrovolskis. From 
2006–2015 the President was Prof. 
J. Dementaviciene, and from 2015 to 
present Prof. A. Basevicius.

At the moment the society is 
comprised of five regional associ-
ations (Vilnius, Kaunas, Klaipeda, 
Siauliai, Panevezys); the largest 
number of members being in 
Kaunas (around 140 members) 
and Vilnius (around 100 members) 
regional associations. The soci-
ety members of the Association 
are: The Association of Radiology 
Assistants, Lithuanian Ultrasound 
Association, and the Association 
of Nuclear Medicine of Lithuania. 
There are about 300 active physi-
cian radiologists in Lithuania at 
the moment.

On November 11, the anniversary 
conference ‘60 Years of Radiology 
and Roentgenology in Kaunas’ took 
place, which was combined with 
the International Day of Radiology. 
There were multiple speeches and 
talks delivered by administrative 
authorities, as well as representa-
tives of neighbouring specialties 
and associations, veterans of Lit-
huanian radiology and guests. A big 
part of the organisational load was 
carried by our residents (Figure 2). 
There are 70 residents studying in 
Lithuania at the moment – 50 in 
Kaunas and 20 in Vilnius.

Prof. Algidas Basevičius is chair 
of the department of radiology, 
Lithuanian University of Health 
Sciences in Kaunas, and President 
of the Lithuanian Radiologists’ 
Association. 
Prof. Saulius Lukoševičius is head 
of the tomography unit at the 
department of radiology,  
Lithuanian University of Health 
Sciences in Kaunas, and chair of 
the Committee of Education and 
Foreign Relations, Lithuanian 
Radiologists’ Association.

Figure 1: Staff of the radiology unit at Kaunas Red Cross Hospital (around 1922). First row, from left to 
right – assistant O. Kerpauskaite, nurse O. Borutiene, chief P. Kalvaityte; second row, from left to right – 
nurses S. Stanisauskaite, M. Andriuskeviciute, V. Blazyte-Buterleviciene.

Figure 2: Residents at the anniversary conference ‘60 Years of Radiology and Roentgenology in Kaunas’, 
November 11, 2016.

Visit the 
Arts & Culture booth 
in the entrance hall

Hubert Scheibl, ‘… And Infinity Beyond’, 2003–2005, Albertina, Vienna – Batliner Collection



Alfons Schilling, Self-portrait as stamp, c. 1968 © Nachlass Alfons Schilling

Special Exhibition: 
Alfons Schilling.  

Beyond photography
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1070 Vienna, Westbahnstraße 40

www.westlicht.com



WHAT’S ON TODAY IN VIENNA?
SUNDAY, MARCH 5, 2017

THEATRE & DANCE CONCERTS & SOUNDS OPERA & MUSICAL

Die Wiedervereinigung der  
beiden Koreas
by Joël Pommerat
AKADEMIETHEATER | 19:00
1030 Vienna, Lisztstraße 1 
Phone: +43 1 51444 4145 
www.burgtheater.at

Antigone
by Sophokles
BURGTHEATER | 19:00
1010 Vienna, Universitätsring 2 
Phone: +43 1 51444 4145 
www.burgtheater.at

Die Kehrseite der Medaille
by Florian Zeller
KAMMERSPIELE DER JOSEFSTADT |  
15:00 + 19:30
1010 Vienna, Rotenturmstraße 20 
Phone: +43 1 42 700 300 
www.josefstadt.org

Das Mädl aus der Vorstadt
by Johann N. Nestroy
THEATER IN DER JOSEFSTADT | 15:00 + 19:30
1080 Vienna, Josefstädter Straße 26 
Phone: +43 1 42 700 300 
www.josefstadt.org

Klein Zaches – Operation Zinnober
based on a story by E.T.A. Hoffmann
VOLKSTHEATER | 15:00
1070 Vienna, Neustiftgasse 1 
Phone: 43 1 52111 400 
www.volkstheater.at

Wiener Symphoniker
Conductor Philippe Jordan
J.S. Bach: Johannespassion (St. John Passion) 
BMV 245

KONZERTHAUS | 15:30
1030 Vienna, Lothringerstraße 20 
www.konzerthaus.at

Concentus Musicus Wien
María Hinojosa Montenegro, soprano
U. van Wassenaer; A. Vivaldi; L. Boccherini

MUSIKVEREIN | 11:00
1010 Vienna, Bösendorferstraße 12 
www.musikverein.at

Zhenya Strigalev’s Never Group with 
Federico Dannemann / Linley Marthe / 
Eric Harland
PORGY & BESS (JAZZ) | 20:30
1010 Vienna, Riemergasse 11 
www.porgy.at

Wie man Karriere macht,  
ohne sich anzustrengen
Musical by Frank Loesser
VOLKSOPER | 16:30
1090 Vienna, Währingerstraße 78 
www.volksoper.at

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

WIENER STAATSOPER | 18:30
1010 Vienna, Opernring 2 
www.wiener-staatsoper.at

Schikaneder
Musical by Stephen Schwartz  
& Christian Struppeck
RAIMUNDTHEATER | 16:30
1060 Vienna, Wallgasse 18–20 
www.musicalvienna.at

Don Camillo & Peppone
Musical by Michael Kunze  
& Dario Farina
RONACHER | 16:30
1010 Vienna, Seilerstätte 9 
www.musicalvienna.at

Please note that all theatre performances are in German.

Ensemble in Don Camillo & Peppone © Theater St. Gallen / Andreas J. Etter
Mavie Hörbiger and Joachim Meyerhoff in Antigone by Sophokles  
© Georg Soulek / Burgtheater

Michael Dangl, Alma Hasun and Marcus Bluhm in Die Kehrseite der Medaille by Florian Zeller © Sepp Gallauer 
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