European Society of
Medical Imaging Informatics

2015 Newsletter

European Society of Medical Imaging Informatics

EuSoMII Newsletter
March 2015

President’s Note
Inside this issue:

Dear EuSoMII member,

President’s Report

3

Secretary’s Report

5

CAD

7

Personalized
Medicine

13

Imaging Biobanks

16

Teleradiology

25

Corporate Members

27

In this issue:


EuSoMII & ESR



EuSoMII 2015 Meeting
Announcement



Personalized medicine



CAD Evolution



Teleradiology in Europe and
Italy



Imaging Informatics in
Germany and Russia



Imaging Biobanks



MIIRC

2014 has been a very busy year for our Society and full of important events.
The Society has been welcomed as Affiliated
member of the European Society of Radiology. It has been a great recognition of the
long history of radiology informatics in Europe
that was started by the EuroPACS Society in
1986. The process of change that was initiated by the board and the members of the
society in 2013 has paid off.
I am very happy with this achievement, but it
is even more so for the many other achievements in 2014.
In June, a small delegation of the society, composed by myself and the secretary (Daniele
Regge) attended the conference CARS in Fukuoka (Japan). It is the first time that EuSoMII
participate in the CARS when the conference is
held outside Europe. In particular, we have
been involved in a session on imaging biobanks and a joint session with the computer
aided diagnosis (CAD) society. Thanks to
Heinz Lemke and his staff that facilitated our
participation in the conference.
A further effort was made in the organization
of the EuSoMII annual meeting, which was held
in September in Warsaw. The annual meeting
was held at Nałęcz Institute of Biocybernetics
and Biomedical Engineering PAS, an ideal
venue for a multidisciplinary conference attended by doctors, computer scientists, engineers, etc. Some of the papers presented at
the conference were then selected for publication in the journal Computerized Medical Imaging and Graphics; our past board member,
Prof. Ewa Pietka, is Editor of a special issue
that will include the papers.
I am pleased to thank the co-chair of the conference, Wojciech Glinkowski, EuSoMII board
member, and local organizer, with whom I
shared the laborious organization of the conference; Wojciech has also made an extra
effort in the organization of the course
(Academy) Imaging Informatics in Or-

Emanuele Neri, EuSoMII President

thopeadics, which was held the next day at
the EuSoMII conference and which is the topic
of an article of this newsletter.
A special thanks to our corporate members
2014 (Agfa, Bracco, Bayer, First Class, Fujifilm, Vital Images) who, with their support,
have contributed to the consolidation of the
society in the radiological community, and
without which many activities would not be
possible.
It is time of change, and EuSoMII has gone to
the natural process of renewing the board
composition.
A warm thank to those who have served in the
board and whose term has expired; they are
Osman Ratib (CH), Frits Barneveld Binkhuysen
(NL), Erwin Bellon (BE), Bernard Gibaud (FR),
Wojciech Glinkowski (PL) Hiroshi Kondoh (JP),
Peter Sögner (AT). Each one deserve the merit
to have been a fundamental building block of
the history of EuroPACS and EuSoMII.
My sincere thanks to the EuSoMII members
that, with their membership, allow the continuity and vitality of a Society that has a strong
tradition, and I hope will have a long history.
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EuSoMII Membership Report
In 2014 EuSoMII membership fees were reduced from 50 to 25 Euro.
The reason of the board’s decision to reduce fees was to open up the
society to a larger public. Indeed, this strategy was successful as the
number of members more than doubled from 2013 to 2014 (see Figure). Again, the largest number of members was in the order from Italy,
the Netherlands and Belgium. New members were mainly from Iran, due
to the very successful promotion at the Shiraz Imaging Informatics Meeting in January 2014, and from eastern European countries, on the wave
of the Warsaw Congress in September 2014. Recruitment strategies will
be implemented in 2015 to further enhance membership. Favourable
fees will be maintained and new educational activities will hopefully
give further fuel to our already very active society.

Daniele Regger, EuSoMII Secretary
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‘Computer Applications’ at ECR 2015

I’d like first to warmly thank all the members of ‘Computer
Applications’ Subcommittee who actively contributed to the
definition of our subcommittee’s related sessions in the ECR
2015 program.
Concerning the scientific sessions, 96 submissions were received, and we finally selected 44 papers that will be presented during four scientific sessions, respectively: SS 305
(Imaging biomarkers), SS 1905 (Methods for image interpretation and reporting), SS 1805 (Data sharing and content-based data retrieval) and SS 605 (Dose tracking: assessment and reduction of artefacts). These papers mostly
come from academic groups, located in 15 different countries. This success shows the dynamism of our scientific community, which is good news for EuSoMII !
As for refreshing courses, we will have a new session « Update on computer-aided diagnosis » (RC 1205) with talks
about CT colonography (S.A. Taylor/UK), CAD for lung
nodules (A.R. Larici/IT), CAD for breast cancer (U. Bick/DE)
and, of course, an introduction and final panel discussion
(chaired by M. Langer, Freiburg/DE). The very successful
last year’s course « Mobile IT in radiology » (RC 105), proposed and chaired by Emanuele Neri, will be repeated,
with contributions from J. Fernandez-Bayo/ES, O. Ratib/CH
and E.R. Ranschaert/NL.
Last but not least, two ‘Professional Challenges’ sessions will
be proposed to the participants, addressing important topics of our ‘Computer Applications’ domain. The first will be
dedicated to structured reporting (PC 4b), in order to highlight « the concrete benefits of SR » for the radiologist (P.
Mildenberger/DE), the referring physician (J. Bosmans/BE),

Bernard Gibaud,
Chair,‘Computer Applications’ Subcommittee
ECR2015

the patient (C. Kahn/US), as well as the ESR/RSNA collaboration on structured reporting (O. Ratib/CH). The second
‘Professional Challenges’ session will focus on « imaging biobanks: from genomic to radiomic in the era of personalised
medicine » (PC 5b), with presentations given by G. Frija/FR, A.
Jackson/UK, H.U. Kauczor/DE, E. Neri/IT, M. Simmaco/IT and
B. Gibaud/FR.
Finally, it is also important to advertise the Multimedia Classroom, an event launched at ECR 2014 under the guidance of
Emanuele Neri and Daniele Regge, with the support of several
vendors and which got a frank success last year. No doubt it
will be successful again this year.
Welcome to all these sessions ! and thanks again to all the SC
members for their contributions: B. Bjoern/DE, J. Bosmans/BE,
M. de Bruijne/NL, P. Pokieser/AT, D. Regge/IT, Z. Tarján/HU.

EuSoMII newsletter is published
every year in February and
distributed at CARS, ECR and
EuSoMII meetings.
Editor in chief:
 Mansoor Fatehi (IR)
Editorial board:
 Peter Van Ojien (NL)
 Riccardo Ferrari (IT)
 Wojciech Glinkowski (PL)
 Frits Barneveld Binkhuysen (NL)
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Evolution of CAD
It has long been recognized that clinicians do not always
make optimal use of the data obtained by imaging devices. The limitations of the human eye-brain system, limitations in training and experience, and factors such as fatigue
and distraction may all contribute to suboptimal use of
available information in these images. Image processing
techniques can be applied to medical images in an effort
to address some of these issues, in which the image presented to the readers are modified in such a manner that
abnormalities are enhanced for the human visual system. A
typical example are peripheral equalization of the breast
in mammograms and unsharp masking of chest radiographs. However, image processing alone is unlikely to
completely address factors such as fatigue, distraction, or
limitations in training.

Computer-aided diagnosis (CAD) goes beyond imageprocessing, and steps into the area of medical image understanding or interpretation. In its most general form, CAD
can be defined as a diagnosis made by clinicians who use
the output of a computerized scheme for automated image
analysis as a diagnostic aid. CAD systems can be further
subdivided into two categories: computer-aided detection
(CADe) and computer-aided diagnosis (CADx). The aim of
CADe systems is to mark regions of an image that may
reveal specific abnormalities and alert the clinician to these
regions during image interpretation, whereas that of CADx
systems is to provide to the clinician an assessment of disease, disease type, severity, stage, progression, or regression. In the last two decades, a large number of research
and development efforts have emerged to develop and
practically implement CAD systems for various types of
diseases. As a result, a number of CAD systems are commercially available worldwide, including, for example,
CAD intended for breast cancer detection on mammograms, detection of lung nodules on chest radiographs or
on thoracic CT images, and detection of polyps on CT
colonography.

These past researches and development in CAD has led to
the quantitative imaging (QI), which is defined as “the extraction of quantifiable features from medical images for
the assessment of normal or the severity, degree of change,
or status of a disease, injury, or chronic condition relative to
normal” by the Quantitative Imaging Biomarkers Alliance
(QIBA) at the RSNA. These types of image-based metrics
may typically involve segmentation of lesions from normal
anatomical background, followed by the analysis of the
segmented lesions to yield quantitative measures of pathological, anatomical, or physiological characteristics of the
lesions. Thus, computational methods that were developed
in the CAD fields formed the foundations of the QI analyses. For example, segmentation and feature extraction
techniques from CAD may benefit QI by delineating lesions

Hiro Yoshida
Massachusetts General Hospital and
Harvard Medical School
Chair, 18th International Workshop on
Computer-Aided Diagnosis

more objectively, by merging multiple quantitative values to
generate a composite biomarker, or by yielding a relative
malignancy to a known population of lesions with similar characteristics and/or response.

Currently, CAD is expanding its horizon to quantitative analyses of “-omics” data including genomics, proteomics, and various phenotypes, as well as its applications in risk assessment,
prognosis, and response to therapy. In image-based phenotyping, CAD methods are currently under active development
to quantitatively characterize tumor features, such as tumor
morphology and physiology, merge these tumor features with
clinical parameters such as age to develop diagnostic, prognostic, or predictive imaging biomarkers, correlate imaging
phenotypes with genotypes and/or gene expressions, and
mine big databases to retrieve tumors that have similar phenotypes and genotypes to be compared with the tumor in question. For example, quantitative MRI analyses of breast cancer
may yield image-based phenotyping that can be used in data
mining of the differentiation of subtypes in breast cancer,
leading to improved risk and prognostic biomarkers.

Starting as a computerized tool for highlighting abnormal lesions two decades ago, CAD is now evolving into a tool that
mine big databases to discover imaging biomarkers linked
with omics data. The new generation of CAD has a high promise in becoming an indispensable tool for realizing precision
medicine in the era of personalized medicine.
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Magnetic Resonance Fingerprinting:
A promising new approach to obtain
standardized imaging biomarkers from MRI
Abstract
Current routine MRI examinations rely on the acquisition of
qualitative images that have a contrast “weighted” for a
mixture of (magnetic) tissue properties. Recently, a novel
approach was introduced, namely MR Fingerprinting (MRF)
with a completely different approach to data acquisition,
post-processing and visualization. Instead of using a repeated, serial acquisition of data for the characterization
of individual parameters of interest, MRF uses a pseudo
randomized acquisition that causes the signals from different tissues to have a unique signal evolution or ‘fingerprint’
that is simultaneously a function of the multiple material
properties under investigation. The processing after acquisition involves a pattern recognition algorithm to match the
fingerprints to a predefined dictionary of predicted signal
evolutions. These can then be translated into quantitative
maps of the magnetic parameters of interest.
MR Fingerprinting (MRF) is a technique that could theoretically be applied to most traditional qualitative MRI methods and replaces them with acquisition of truly quantitative
tissue measures. MRF is, thereby, expected to be much
more accurate and reproducible than traditional MRI and
should improve multi-center studies and significantly reduce
reader bias when diagnostic imaging is performed.
Key points
MR fingerprinting (MRF) is a new approach to data acquisition, post-processing and visualization.
MRF provides highly accurate quantitative maps of T1, T2,
proton density, Diffusion etc
MRF offer multiparametric imaging in one scan with high
reproducibility, which offers a high potential for multicenter
and multivendor studies
Overview
Magnetic resonance (MR) techniques such as MR spectroscopy and MRI are widely used throughout physics, biology
and medicine because of their ability to generate detailed
information about numerous important material or tissue
properties, including those reflective of many common disease states [1, 2]. Tissues in the human body can be distinguished with magnetic resonance imaging (MRI) depending
on their MR parameters, such as the longitudinal T1 relaxation, the transverse T2 relaxation, and the proton density
(PD). In clinical routine, the MR scanner settings, such as
echo time (TE), repetition time (TR), and ip angle, are most
often chosen to highlight, or saturate, the image intensity of
tissues, resulting in T1-weighting or T2-weighting in an image defined by such a contrast. There has therefore been

Siegfried Trattnig
Professor of Radiology with Focus on High Field MR
Director MR Center of Excellence
Department of Biomedical Imaging and
Image guided Therapy
Medical University of Vienna, Austria

a drive to quantitative MR imaging such as calculation of T1
and T2 relaxation times and ADC values from diffusion
weighted imaging to develop imaging biomarkers that complement subjective radiological assessment [3]. However, the
MR signal intensity is almost never quantitative by itself. The
same material can have different intensities in different data
sets depending on many factors, including the type and set-up
of the scanner and coils used (B0 and B1 heterogeneities, RF
pulse profiles), protocol related issues such as vulnerability to
parameter changes, reconstruction issues such as noise floor,
echo spacing etc, calibration issues (phantoms) and others. Because of this, in clinical MRI today, a tissue or material is typically referred to as being ‘hyperintense’ or ‘hypointense’ compared to another area, which may not provide a quantitative
indication of the severity of the differences, and may have
reduced sensitivity to global changes. A major disadvantage
of using such comparisons is that the absolute intensity has no
direct meaning and diagnosis relies on comparison with surrounding tissues in the image. Quantitative analysis of MR parameters on the other hand has so far been largely used to
determine differences between spectral peaks, spatial locations or different points in time.
Thus robust, fully quantitative multi-parametric acquisition has
long been the goal of research in MR. However, the quantitative methods developed to date typically provide information
on a single parameter at a time, require a relatively long scan
time, and are often highly sensitive to system characteristics.
Simultaneous, multi-parametric measurements are almost always impractical owing to scan time limits and a high sensitivity to the measurement set-up and experimental conditions.
Therefore the development of imaging biomarkers in MR and
their widespread use in multi-centre studies has posed a big
problem due to the enormous challenge of standardization in
MR.
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An even more definitive approach is the absolute
quantication of the tissue parameters T1, T2, and PD. In
this case, pathology can be examined on a pixel basis to
establish the absolute deviation compared to the normal
values. Automatic segmentation of such tissue images would
be straightforward and the progress of the disease could
then be expressed in absolute numbers. Although the advantages of absolute quantication are obvious, its clinical
use is still limited. At least two major hurdles need to be
addressed to stimulate widespread clinical use. For many
methods, the excessive scan time associated with the measurement of the three parameters has so far prohibited its
clinical application. However, in recent years there has
been substantial progress for absolute quantication of T1,
T2, PD of a whole volume with high resolution in a mere 5
min [4,5]. The second hurdle, which must not be underestimated, is the clinical evaluation of the images. So far, there
is only limited experience in using absolute T1, T2, and PD
maps in clinical routines and most radiologists will want to
conrm their ndings using conventionally-weighted contrast
images. The quantication scan might then be considered as
superuous in the limited time available for an examination. This item is addressed using the approach of synthetic
MRI. It is possible to synthesize any T1-weighted or T2weighted contrast image based on the absolute parameters, by calculating the expected image intensity as a function of a virtual set of scanner settings. Synthetic MRI can
be seen as a translation of the absolute maps into conventional contrast images; thus, a single quantication scan can
provide both the absolute maps and the contrast images
for the examination.
Recently, a novel approach was introduced, namely MR
Fingerprinting (MRF) [6] that may overcome these constraints by taking a completely different approach to data
acquisition, post-processing and visualization. Instead of
using a repeated, serial acquisition of data for the characterization of individual parameters of interest, MRF uses a
pseudo randomized acquisition that causes the signals from
different tissues to have a unique signal evolution or
‘fingerprint’ that is simultaneously a function of the multiple
material properties under investigation. The processing
after acquisition involves a pattern recognition algorithm to
match the fingerprints to a predefined dictionary of predicted signal evolutions. These can then be translated into
quantitative maps of the magnetic parameters of interest.
MRF is related to the concept of compressed sensing [7],
and shares many of its predicted benefits. For example,
preliminary results show that MRF could acquire fully quantitative results in a time comparable to a traditional qualitative MR scan, without the high sensitivity to measurement
errors found in many other fast methods. Most importantly,
MRF has the potential to quantitatively examine many MR
parameters simultaneously given enough scan time,
whereas current MR techniques can only examine a limited
set of parameters at once [8]. Thus MRF opens the door to
computer-assisted multi-parametric MR analyses, similar to
genomic or proteomic analyses that could detect important
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but complex changes across a large number of MR parameters
simultaneously. When an appropriate pattern recognition algorithm is used, MRF also provides a new and more robust
behaviour in the presence of noise or other acquisition errors
that may lead to the near complete suppression of deleterious
effects stemming from these factors.
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MR fingerprinting method description
An inversion recovery based steady-state free precession
MR sequence is proposed, since this sequence type is particularly sensitive to changes in T1, T2, and off-resonance
frequencies and provides the highest signal-to-noise ratio
[6,9]. For signal readout a fast sampling trajectory based
on variable density spiral readout is applied and spatial
undersampling used to speed-up measurement times. MRF
acquisition patterns with randomized excitation flip angels,
repetitions times, echo times, and inversion times, would
fulfil the compressed sensing criteria for sparse reconstruction. Several slices (~10 slices) with 20% slice gap and 35mm slice thickness would cover the major pathological
region and provide sufficient coverage representative for
different regions. Automatic positioning would be performed by established scanner software (i.e., Auto align) to
ensure comparable positing of slices for reproducibility
measurements in healthy volunteers. Reproducibility scans
can be performed consecutively in the same measurement
session. The spatial resolution of the acquired images requires at least a 256x256 matrix with <1.3mm isotropic
resolution. The scan time requirements for MRF can be
~25sec per acquired slice and an exact optimization of the
parameter settings done at the outset. A total number of
~3000 excitations results in a total MRF scan time below
10 minutes.
In addition to MRF, conventional MR techniques during the
study examination can be performed for three purposes:
topographic comparison of MRF and traditional routine MR
sequences and localization of the pathologic region.
These routine MR sequences will include short prescans including localizer sequences, Autoalign sequences for positioning, MR field map sequences for optimization of B0
field homogeneities, assessment of B1 homogeneity, and
qualitative methods such as fluid-attenuated inversion recovery (FLAIR), T2-weighted turbo spin echo sequences, as
well as established quantitative MR sequences for measurements of T1 and T2 such as multi-contrast spin echo based
sequences and fast double inversion recovery based MR
sequences [6, 8, 9]. The overall scan time of the routine MR
sequences should be below 30min.
Data processing
MRF data processing is performed online at the MR scanner
based on a dedicated “fingerprinting dictionary” [6]. This
dictionary was determined based on the MRF sequence
setup (i.e., timing, flip angles ...) and based on known development of spin evolutions during the MR sequence evolution using the Bloch equations. Matching of the measured
data with the MRF dictionary is performed voxel-vise
based on least squares correlation. The dictionary has to
be setup to match the natural T1, T2, proton density, and
off-resonance distributions that are routinely expected for
in vivo MR scans at 1.5T MR Scanners.
Meanwhile in addition to T1 and T2 relaxation times, proton density, and off-resonance distributions new reports

demonstrate the possibility of acquiring diffusion property
data and perfusion information by MRF (9,10). This opens the
door for a completely new approach towards imaging biomarkers in many applications of MRI, such as neuro, oncology,
musculoskeletal, cardiovascular, metabolism and chest.
Conclusion
MRF could theoretically be applied to most traditional qualitative MRI methods and may replace them with acquisition of
truly quantitative tissue measures. MRF is expected to be much
more accurate and reproducible than traditional MRI and
should improve multi-centre studies and significantly reduce
reader bias when diagnostic imaging is performed. In addition, this new approach with MRF has potential to provide
highly reproducible, accurate and fast quantitative imaging of
several MR parameters simultaneously, and allow development
of reliable and standardized imaging biomarkers and their
multi parametric combinations, which can be validated in multicenter studies because of their good reproducibility across
sites and even across different MR vendors.
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Imaging in the Era of Personalised Medicine
PM accommodates individual differences as far as possible
at all stages in the disease process, from prevention,
through diagnosis and treatment, to post-treatment followup. In other words, it is about providing the right treatment
to the right patient at the right time. The focus is on the
classification of individuals into subpopulations that differ in
their susceptibility to a particular disease, in the biology
and/or prognosis of those diseases they may develop, or in
their response to a specific treatment.
Many consider PM to be synonymous with genomic medicine. One of the classical examples of PM is human epidermal growth factor receptor 2 (HER2) expression in patients
with breast cancer as prerequisite for treatment with Trastuzumab (Herceptin, Genentech) which is a monoclonal antibody that interferes with the HER2 receptor. If the breast
cancer does not overexpress HER2, Trastuzumab will have
no beneficial effect. Although genetic differences may determine disease predisposition and therapeutic response in
some diseases, most diseases are polygenic in nature and
final disease manifestation is the result of geneenvironment interaction. Therefore, differences in e.g. perfusion, flow, metabolism, diffusion of diseased lesions are
important factors to be taken into account when tailoring
personalised treatment. For that reason, besides ‘omics
technologies, imaging will be required to generate relevant
biological data for PM.
Areas in which medical imaging has and will have a major
impact in PM.
1.

2.

3.

The first step leading from clinical symptoms and
signs to a diagnosis relies on imaging in a substantial
number of diseases. Conceptually, in personalised diagnosis a large group of patients with similar symptoms is subdivided into smaller groups with a specific
diagnosis and subsequent treatment allocation. For
example: Patients with abdominal pain have a clinical
evaluation first and dependent on the results, additional imaging tests are performed, which rule out important disease, confirm a clinical diagnosis or narrow
a differential diagnosis.
Medical imaging procedures are tailored to the clinical problem of the patient and by patient characteristics. Many radiological organisations provide information about the indications for imaging and the choice
of modality in their referral or appropriateness criteria. Specific imaging protocols differ in the effective
patient dose, the amount of contrast injected, injection
rate, delay times, image reconstruction algorithms,
contrast weightings, slice thicknesses and image orientation. Examples of optimisation of a diagnostic procedure based on patient characteristics are contrast
media dosing based upon patient weight, scan delay
in CTA based on bolus tracking and automated tube
voltage selection and tube current modulation in CT
based on measured attenuation.
Screening a clinically healthy population with imaging
to detect and characterize these subclinical abnormalities and to treat subsequently the individuals at risk

Aad van der Lugt
Chairman of the ESR Working
Group on Personalised Medicine
might be an optimal strategy in preventive medicine.
Screening can be considered as PM as it can provide treatment of disease in a timely fashion, before the disease has
become clinically manifest with a decreased chance of implementing curative treatment.
4. Knowledge of the extent of a disease is crucial for decisions on the choice of treatment. The classical example is
tumour staging in which the involvement of adjacent tissues,
regional lymph nodes and distant metastasis has an immediate and important impact on prognostic stratification and
on the choice of therapeutic options. Tumour staging relies
strongly on cross-sectional imaging with CT and/or MRI
information being combined with quantitative metabolic
information from PET and SPECT imaging.
5. PM implies the identification of the specific genomic and
molecular substrate of alterations leading to disease and
medical treatment tailored to the biochemical profile of an
individual’s disease state. Currently, a wide variety of new
medical molecular imaging techniques produce important
information about physiology, metabolism, molecular biological processes and functional genomics.
6. Final diagnosis of specific diseases and subsequent treatment allocation has been based on gross macroscopic, microscopic and/or immunohistochemic evaluation of tissue
specimens. US-, CT- or MRI-guided biopsy sampling is
critical and most often represents the least invasive method
to obtain relevant material for the in vitro diagnosis of disease in many parts of the body. However, malignant lesions
demonstrate intratumoral heterogeneity and metastatic
lesions may have genetic expression patterns that differ
from the expression pattern in the primary lesion. The differences in genetic expression patterns are frequently reflected as difference in imaging appearance. Imaging can
thus further play a crucial role in guiding the sampling procedure.
7. In the HER2-trastuzumab theranostic system the diagnostic
test is a laboratory test on tissue specimen in vitro, but in
vivo imaging can also provide diagnostic tests for theranostic systems. The most common example is 123I/131I for targeted radionuclide radiotherapy in differentiated thyroid
cancer. Theranostics provides a unique signature for improved staging of the tumour, for imaging of the biodistribution of the target to predict the biodistribution of
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Table 1
Definitions of terms related to personalised Medicine
Personalised Medicine
According to Wikipedia, “Personalized medicine is a
medical model that proposes the customization of
healthcare using molecular analysis - with medical decisions, practices, and/or products being tailored to the
individual patient. In this model, diagnostic testing is
often employed for selecting appropriate and optimal
therapies based on the context of a patient’s genetic
content. The use of genetic information has played a
major role in certain aspects of personalized medicine
and the term was first coined in the context of genetics,
though it has since broadened to encompass all sorts of
personalization measures {Wikipedia, 2014 #164}.
The US National Human Genome Research Institute defines personalized medicine as an emerging practice of
medicine that uses an individual's genetic profile to
guide decisions made in regard to the prevention, diagnosis, and treatment of disease. Knowledge of a patient's genetic profile can help doctors select the proper
medication or therapy and administer it using the
proper dose or regimen {National Institute of Health.
National Human Genome Research Institute, 2015
#165}.
The US National Cancer institute describes personalized
medicine as a form of medicine that uses information
about a person’s genes, proteins, and environment to
prevent, diagnose, and treat disease. In cancer, personalized medicine uses specific information about a person’s tumour to help diagnose, plan treatment, find out
how well treatment is working, or make a prognosis.
Also called precision medicine {National Cancer Institute,
2015 #167}.
European Science Foundation: Personalised medicine can
be broadly described as a customisation of healthcare
that accommodates individual differences as far as possible at all stages in the process, from prevention,
through diagnosis and treatment, to post-treatment follow-up {European Science Foundation, 2011 #2}.
National Academy of Sciences: Precision medicine refers
to the tailoring of medical treatment to the individual
characteristics of each patient. It does not literally mean
the creation of drugs or medical devices that are unique
to a patient, but rather the ability to classify individuals
into subpopulations that differ in their susceptibility to a
particular disease, in the biology and/or prognosis of
those diseases they may develop, or in their response to
a specific treatment. Preventive or therapeutic interventions can then be concentrated on those who will benefit,
sparing expense and side effects for those who will not.
Although the term “personalized medicine” is also used
to convey this meaning, that term is sometimes misinterpreted as implying that unique treatments can be designed for each individual. For this reason, the Commit-
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tee thinks that the term “precision medicine” is preferable
to “personalized medicine” {National Academy of Sciences, 2011 #174}.
Pharmacogenomics
The study of how a person’s genes affect the way he or
she responds to drugs. Pharmacogenetics is being used to
learn ahead of time what the best drug or the best dose
of a drug will be for a person {National Cancer Institute,
2015 #167}.
Genomic medicine
The use of genetic information to improve health outcomes.
Stratified medicine
The identification of subgroups of patients with a particular disease who respond to a particular drug or, alternatively, are at risk of side effects in response to a certain
treatment {European Science Foundation, 2011 #2}.
Theranostics
The term “theranostics” was coined to define ongoing
efforts in clinics to develop more specific, individualized
therapies for various diseases, and to combine diagnostic
and therapeutic capabilities into a single agent {Xie,
2010 #168}.
Radiogenomics
Radiogenomics is a relatively recently coined term that
describes the relationship between surrogate cancer imaging features and the underlying genetic/molecular
features that can be helpful for improved "personalized"
diagnosis, prognosis, and assessment of treatment response {Rutman, 2009 #53}.
Companion Diagnostics
A companion diagnostic device can be an in-vitro diagnostic device or an imaging tool that provides information
that is essential for the safe and effective use of a corresponding therapeutic product. The use of an IVD companion diagnostic device with a particular therapeutic product is stipulated in the instructions for use in the labelling
of both the diagnostic device and the corresponding
therapeutic product, as well as in the labelling of any
generic equivalents and biosimilar equivalents of the
therapeutic product {U.S. Food and Drug Administration,
2015 #169}.
Genomic profile
Information about all the genes in an organism, including
variations, gene expression, and the way those genes
interact with each other and with the environment. A genomic profile may be used to discover why some people
get certain diseases while other people do not, or why
people respond differently to the same drug {National
Cancer Institute, 2015 #167}.
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radiation dose and for individually monitor the efficacy of treatment with the same basic compound that
is being used to target and treat the disease.
7. Radiogenomics is a new approach in which large sets
of complex descriptors of disease are extracted from
routine clinical images and related to molecular biology and gene expression patterns of disease. It is
based on the assumption that the observed image is
the product of mechanisms occurring at a genetic and
molecular level. It is clear that medical images inherently contain a wealth of mineable information, which
reflects genetic and molecular information of disease
in an individual patient. This would potentially allow
particular imaging phenotypes to serve as surrogates
for the unique molecular programs that typify a molecular subtype of cancer.
8. Imaging plays an important role in the assessment of
therapy response which can be evaluate more objectively, reproducibly and earlier with imaging than by
monitoring symptoms. An early and accurate therapeutic response evaluation is critical in PM as it can influence decision on discontinuation of treatment, treatment adjustment and/or additional treatment. Imaging
can spare patients from prolonged exposure to ineffective treatments and allow alternative therapies to
be applied sooner.
9. Imaging has always been involved in radiotherapy
through image-guided radiation therapy planning
(RTP), including the verification of treatment delivery.
Delineation of primary and metastatic lesions, which
helps to optimise target volume definition in radiotherapy, is based on imaging. Initially, the introduction of
cross-sectional imaging with CT and MRI has tremendously improved the field of radiation oncology. A
next step is the application of functional imaging techniques, which can provide information on more aggressive parts or more radiation resistant parts of the tumour. Target volume definition is then based on the
biology of tumour.
10. Interventional image-guided procedures are individually tailored to the local anatomic and functional
circumstances as well as the personal needs of the pa-

Table 3) Examples of screening programs with imaging

Table 2 Imaging and Personalised Medicine
Diagnosis:
From symptoms to underlying diagnosis with the support of imaging
Diagnostic procedure:
Imaging procedures tailored to the clinical problem and patient characteristics
Prevention/Screening:
-Imaging to improve risk stratification or to detect preclinical disease
-Selection of the right treatment with imaging information
-Imaging to assess the localization and extent disease
-Imaging for functional and biological characterization of lesions
-Image-guided biopsy to get specimens for genetic/molecular characterisation
-Imaging biomarkers to predict response to treatment, recurrence and
survival.
-Agents that can be used for imaging diagnostics and therapeutic
purposes (theranostics)
-Imaging biomarkers associated with genetic/molecular features
(radiogenomics)
Evaluation of Treatment response:
Imaging to assess early the effects of treatment in order to adapt
treatment
Imaging in drug discovery and drug trials:
Surrogate imaging biomarkers to evaluate the effect of new personalised treatment
Personalised Treatment:
Image-guided treatment with surgical, radiotherapeutical, minimally
or non-invasive interventional procedures.

tient. In this way, image-guided interventions are in themselves an important and integral part of PM.
Conclusions and recommendations
Medical imaging plays a critical role in all aspects of PM: prediction, diagnosis and especially treatment. Thus, for PM to
reach its highest potential, medical imaging must play an integral role. It is important that the benefits and contributions of
clinical imaging and imaging research to PM are acknowledged and supported in order to fulfil the promises of PM. As
PM has already entered the clinical arena, it is also important
that the medical imaging community is both aware of this concept and prepared for participating as relevant partner in
PM. For that reason the European Society of Radiology has
recently updated their white paper on PM (http://
dx.doi.org/10.1007/s13244-015-0394-0).

Screening program

Image Modality

Subjects

Biomarker

Breast cancer

Mammography

women > 40 years

BIRADS

Breast cancer

MRI

women with BRCA1 or BRCA2

Lesion

Lung cancer

CT thorax

People with an increased risk profile

Nodule

Abdominal Aortic aneu-

US

All men > 50 years

Maximal diameter

Hepatocellular carcinoma

US

Patients with hepatitis

Lesion

Unruptured cerebral
aneurysms

DSA, CTA, MRA

All patients with a small intracerebral aneurysm

Diameter (increase)

Meningioma

MRI

Patients with small meningeoma

Size (increase)

Ascending aorta

CT thorax

Patients with Marfan’s disease

Diameter (increase)
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Imaging biobanks: towards facilitating
use and reuse of medical images for
research purposes
Creating collections of images for secondary (research) use is
not a new idea. This used to be presented as an interesting
feature that industrial PACS should provide, however mentioned as a « cherry on top of the cake » rather than a basic
capability. Therefore, in most cases systems were developed
independent from the institutional PACSs to store and handle
these image collections. Significant experiences were developed in Europe, especially the EURORAD system, initially
developed for the management of teaching files in the late
90s by a consortium associating the former European Association of Radiology, the Institut Gustave Roussy (Villejuif), the
Institut Jules Bordet (Brussels), and the Universities of Pisa,
Rennes, and Rome, with the support of the European Commission under the Telematics Application Programme. This system
has been continuously improved and is now a fully mature
system http://www.eurorad.org/ , with a data base of over
5000 radiological cases, and a high quality review process
allowing enriching it with about 5000 new cases every year.
The current development of imaging biobanks is somewhat in
continuity with such previous efforts (what is at stake in still
secondary use of medical images) - but with a much broader
application scope and a much larger deployment scale. This
term of ‘imaging biobank’ refers to ‘biobanks’, which are
repositories of biospecimen set up for « receiving, processing,
maintaining and distributing specimen, their derivatives and
their associated data ».
Similarly, the basic functionality of imaging biobanks is to
receive, store and distribute medical imaging data to researchers that might need them for their research. The major
difference is that no material entities from human subjects are
involved, but only digital information. The development of
imaging biobanks should be considered in the general context of Big Data, a momentum that affects the whole society
and consists in making accessible any collection of data or
datasets that might be of interest for user communities, unless
this violates dissemination rules concerning this data
(whatever the origin of these rules: protection of intellectual
property, legal dispositions regarding confidentiality, etc).
Especially, secondary use of medical data for research purposes is a major subject, both a major stake for medical research, and a major challenge, due to the complexity and
sensitivity of health data. In particular, it is very clear to everyone that medical imaging is a major tool to diagnose and
characterize pathological processes, quantitatively assess
their evolution, and when correlated with other biomarkers
(molecular and cellular data, including genetic and epigenetic data, depending on the target clinical situations) make
a prognosis and assist in the choice of the optimal option in
terms of patient management.
However, sharing images, relating them to other clinical and
biological data remains a real challenge, especially to guarantee confidentiality and to ensure correct interpretation of
the data, that originate from different centers, were acquired
using various equipment for various clinical or research objectives, and potentially represented in various data formats. Of
course such repositories of imaging data already exist within

Bernard Gibaud,
Laboratoire du Traitement du Signal et de
l’Image, Rennes (FR)

P.M.A. van Ooijen,
University Medical Center Groningen (NL)

clinical research studies, but they are limited to one specific
disease and research question and to the group working on
this specific study. Important properties of an imaging biobank are the general character of the imaging data collected
and the wide accessibility of the data included in the biobank.
In this context, The European Society of Radiology created a
working group in charge of analyzing the way imaging biobanks should be developed in Europe to best serve the interests of European biomedical research and citizens, in compliance with current legal and regulatory rules in the European
Union. The goal is to accompany the deployment of imaging
biobanks, already in progress at regional and national scales
throughout Europe, to facilitate, in the mid and long term, the
consistent exploitation of these resources, and to explore the
possible linking and combining of these resources based on a
federated approach. Actually imaging biobanks are being
deployed to address various kinds of needs, leading to various scenarios in terms of operation. For example they may
provide computer infrastructures to archive and disseminate
image data acquired and used in the context of clinical research projects (such as clinical trials). Indeed, in many cases
such data are archived (for regulatory reasons) but not made
available for reuse by other researchers. In many cases such
reuse would be very interesting, e.g. to compare results with
other studies, perform meta-analysis or simply re-process the
images using alternative potentially more relevant image
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different conclusions. Moreover studies that were
inconclusive (and therefore unpublished) might
potentially, when pooled with other data, lead to
some conclusions. Such more systematic and transparent reuse would make a better use of public
funding and of patients’ cooperation, and is now
strongly encouraged by research agencies and
institutions like the European Commission or organisms like the European Clinical Research Infrastructures Network (ECRIN).
A second scenario concerns images collected for
research purposes concerning specific domains of
pathology, such as cancer, cardiovascular, or neurodegenerative diseases, to develop and validate
new imaging biomarkers to assist early diagnosis,
prognosis, and propose new models of patient
management according to the personalized medicine paradigm. A third scenario concerns the imaging part of the health data collected in large
nation-wide cohort studies, involving thousands of
healthy patients representative of the population,
in order to better understand the factors (genetic,
behavioural, environmental) leading to disease
situations. Of course such images may be used
and serve for many various research purposes.
The imaging data to be shared must obviously not
be limited to acquired images, but rather include
derived data, especially quantitative imaging
biomarkers, that measure specific characteristics
or biological properties of imaged tissues. The
latter may be extremely variable so it is important to associate to them detailed metadata
documenting precisely what they measure, and
how such measurements were obtained (often
referred to as ‘provenance information’). Using
data standards such as DICOM and IHE is part of
the solution, especially for pixel data and basic
metadata, as well as gathering and documenting
key measurements in structured reports but other
complementary solutions will probably be needed
in the future, based on semantic web standards
and ontologies to better model domain knowledge, and use it for querying. Ontologies are
especially useful to federate imaging biobanks,
which is obviously needed to facilitate image
search by the researchers.
Another important interoperability issue concerns
linking with related medical or biological data of
specimen, that may be available from biobanks
and associated databases, and can provide
ground truth about actual pathology. Defining
and sharing persistent identifiers, in a similar way
as journals and indexing databases (like PubMed)
use Digital Object Identifiers (DOIs), can be part
of the solution.
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Imaging Informatics in Russia

In the search to overcome limits of outdated Soviet healthcare
system the Russian government initiated its full-scale modernization followed by wide informatization. The first program
aimed on saturation of medical institutions throughout the
country with the up-to-date equipment, building new facilities
for hi-tech care, reconstruction of old healthcare institutions. It
was also supposed to bring deep changes in the organization
of healthcare workflows and management processes. For
example, it led to a dramatic decrease in total number of
clinics of all types due to their fusion – from around 18 000
in 2000 to 7300 in 2013 with more than 15 500 radiologists
and 13 500 ultrasound specialists active in the public healthcare sector. Russian radiology has grown manyfold in the
recent decade, e.g. number of CT and MRI scanners has almost tripled.
Reorganization of healthcare management was also supported by informatization concept initiated by the Ministry of
Health in 2011. It comprised development of the unified
healthcare information system (so called “EGISZ”), which
should cover almost all clinical aspects, including radiology,
being available for public healthcare authorities, all public
medical institutions and accessible for patients. Support of
international standards in healthcare data transfer was announced, including HL7, DICOM and even IHE with its XDS
profile. In 2013 Federal Data-Center for EGISZ was created
in order to house key hardware and software components of
the system. Medical image archive was described as part of
this data-center, giving a possibility to centrally gather diagnostic images for further long-term archiving, access and unification.
Since 2011 almost all federal regions in Russia were
equipped with different kinds of regional healthcare information systems, covering clusters of tens of clinics at once.
Image storages and archives were also part of such solutions
in many cases, though their scale was usually more modest.
Nevertheless, some regions integrated large centralized
PACS with archives of up to several hundred terabytes. Some
clinics also took advantage of abundant budget supplies
creating integrated radiology environment, which embraced
tens of diagnostic modalities and work places with comprehensive diagnostic capabilities. At the same time, old scheme
of separated diagnostic departments with different management and budgets (X-ray, CT and MR, Nuclear medicine)
remained a serious obstacle on the way to truly unified diagnostic space. Local department-based storages and advanced visualization (AV) systems are still preferred in many
cases. This is partially based on insufficiency or even lack of
centralized IT teams at healthcare institutions. Lack of integration between radiology information systems (RIS) and
PACS remains widely spread due to low customer interest,
leaving enormous gap for workflow optimization.
Shortage of experienced radiologists contrasting to increased saturation of medical modalities throughout the coun-

Mikhail Pereverzev,
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Russian Federation

Sergey Morozov,
Deputy CEO, Radiology consultant
European Medical Center
try leads managers and authorities in both public and private
healthcare sectors to search for remote diagnostics solutions.
This includes diagnostic reading from home and sending images for second or even first opinion to central expert institutions with sufficient radiologist resources and expertise. The
aims are to prolong diagnostics utilization to out-of-office
hours and shorten reaction time from advanced radiologists,
which might be absent at the hospital during the diagnostic
study. But it is also considered as a business opportunity: remote reading is an important part within a new healthcare
concept – to operate a widely distributed network of diagnostic centers with centralized reading including second opinion. There are already active examples of private enterprises
based on this idea. Public institutions also try to pursuit this
model on even larger scales – targeting to cover whole cities
or regions at once by centralized diagnostics. Compulsory
medical insurance system, which is still the main source of financing for most public clinics, makes it even more luring. For
that reason, some leading public radiology institutions were
equipped with innovative advanced visualization solutions,
although lack of experienced radiologists remains the main
obstacle for further development. There are also examples of
providing diagnostics by specialized radiology institutions to
clinics several thousand miles away.
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Russian market of hospital information systems is flooded by
hundreds of development companies, providing solutions of
any scale. The competition is strong, though companies tend
to operate mostly locally within their own region, where they
dominate. Several large HIS vendors operate on the federal
level. Almost all of these are of Russian origin, with rare exceptions, which is due to tangled and constantly changing
legislation in medical documentation and workflows. Though
the situation is different in PACS and AV systems, where wellknown international companies dominate with sophisticated
technologies behind archiving, data-transfer and intellectual
image post-processing. Only a handful of Russian companies
succeeded to gain strong positions on PACS market, where
they offer competitive products for relatively low price. Basic
AV functionality is also present (MPR, MIP, VRT). Moreover
some vendors managed to develop single unique AV fea-

tures. Even so, foreign vendors remain unreachable by local
companies due to the wide spectrum of clinical applications
covered in their AV solutions, automated algorithms supporting diagnostic reading, and level of precision proven by hundreds of scientific researches and clinical studies.
Noteworthy that further informatization of radiology diagnostics is of high value for the Russian market. There is an opportunity for development both extensively – in terms of news
clinics implementing image archives and AV solutions, and
intensively – in terms of deeper integration between PACS
and HIS, unification of local clinical archives, wider use of
advanced visualization systems, development of remote diagnostics. A new trend of Vendor Neutral Archives implementation on regional level will also gain strength in the near future.

Architecture of the Federal data center for EGISZ

Page 20

EuSoMII Newsletter—2015

Teleradiology: Patient Primacy is Paramount
Comparison of European (ESR) and
American (ACR) White Papers
Erik R. Ranschaert, Giles W. Boland, Andre J. Duerinckx,
Frits H. Barneveld Binkhuysen
Abstract
The ACR and ESR white paper on teleradiology propose best
practice guidelines for teleradiology each focusing on their
respective local situation, markets and legal regulations. The
organizations have common viewpoints, the most important
being the patient primacy, maintenance of quality and the
“supplementary” position of teleradiology to local services.
The major differences between both white papers are mainly
related to the market situation, utilization of teleradiology,
teleradiologist credentialing and certification, the principles
of “international” teleradiology, and the need to obtain
“informed consent” from patients. The authors describe these
similarities and differences by highlighting the background
and context of teleradiology in both Europe and the United
States.
Common viewpoints between the ESR and ACR
Teleradiology White Papers
Both white papers agreed upon many common important
points: patients should come first (patient primacy), attention
to quality and safety are essential, as well as a number of
issues relating to the financial and professional impact of
teleradiology. A schematic overview of the common viewpoints of both white papers is presented in Table 1. Both
white papers stress patient primacy as the principal objective, which means that patients and all teleradiology relationships should be patient centered. The ACR stresses that
“secondary incentives, financial or other, should not supersede
the patient primacy”. Similarly the ESR paper opines that
pricing should never be the principal basis upon which a decision to outsource with teleradiology is made. Furthermore
both organizations state that teleradiology services should be
regarded as “supplemental” to the on-site radiology practice, but if implemented they should meet the professional
standards, quality and safety procedures of the “local” hospital or radiology practice in addition to being assimilated
into the usual medical staff credentialing and privileging
process. Both organizations also favor the usage of high professional quality standards that are similar for both teleradiology providers and on-site radiologists. For the ESR, international quality standards should be established following the
appropriate legislation on both the European and national
(member state) level. They state that “implementation of such
standards will help decision makers to find a good balance
between quality and pricing of teleradiology”. Some (private)
teleradiology providers primarily focus on expedited report
delivery, potentially reducing the importance of the radiolo-
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gist as a fully engaged member of the consulting team. The
delivery of such “limited” services is a major determinant of
the further commoditization of radiology. Both the ACR and
ESR express major concerns that the profession of radiology
risks being commoditized, threatening the specialty of radiology as we know it. Thus both the ESR and ACR white papers
promote the concept of full integration of teleradiology within
local radiology services. The ESR white paper refers to this by
stating:
“teleradiology should be part of and be integrated with the
wide spectrum of local (radiology) services, and not a tradable
commodity”.
The ACR goes a step further than the ESR by advocating for
local practices to retain all imaging services, thereby reducing
the likelihood of predatory teleradiology companies from
ousting the local groups from their hospital contracts. The ACR
warns local providers that, if they don’t provide sufficient
services, they are more susceptible to being taken over by the
teleradiology providers whose business model is to displace
the local radiology group and to secure the hospital radiology contract for themselves.
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As such the ACR states that groups “create opportunities for
the competitors when they fail to satisfy the legitimate demands
and expectations of their hospitals”. Furthermore, the commoditization process of the last decade in the USA and the
consequent price reductions for teleradiology services has
served to put downward pressure for reimbursements in general. Local practices are therefore now beginning to minimize
outsourcing with some consequent reduction in the teleradiology market opportunities. In some European countries a price
war is also becoming more prevalent secondary to an increase in the outsourcing business, although it is not as problematic, as yet, as in the US.
Another common viewpoint of both white papers relates to
the importance of relevant prior imaging and collateral patient information (electronic medical record or EMR). Both the
ESR and ACR believe that seamless access to this information
should be available to facilitate high quality imaging interpretations. Otherwise it hinders the ability to provide an actionable report, the ESR states. The ACR advocates that referring physicians and patients should be informed about the
potential disparity between on-site and teleradiology interpretations when such information is not accessible, and suggests that services under such circumstance should be limited
to preliminary reports.
Differences between the ESR and ACR Teleradiology White
Papers

Table 1: Common viewpoints in teleradiology white papers
1.

Patient primacy is primary goal.

2.

Maintenance of quality and safety is essential.

3.

Teleradiology services need to be fully
compliant with local policies and procedures
and should be used as a “supplement” to
on-site services.

4.

Fear for further commoditization by outsourcing.

5.

On-site (local) radiology services are preferable to outsourced radiology services.

6.

Access to prior imaging studies and additional patient information is important for
high quality final interpretations.

Table 2: Main differences between teleradiology white papers

Both white papers address important differences between the
practice of teleradiology in Europe and USA including: the
market and utilization of teleradiology, teleradiologist credentialing and certification, the definition of what is considered “international”, and the need to obtain “informed consent” from the patient.

1.

Concept of teleradiology, insourcing and
outsourcing.

2.

Market situation and politics.

3.

Cross-border / international vs. domestic
teleradiology.

The ACR white paper focuses on teleradiology used for outsourcing purposes and discusses its consequential impact on
local radiology practices, whereas the ESR document approaches teleradiology from a broader concept, in which
images can be transmitted either within a network belonging
to a hospital-group or geographic region or outsourced to
private teleradiology providers.

4.

Patients’ rights: informed consent in Europe.

5.

Information and training of members:
strengthening of position of local radiologists in US vs. homogeneous European quality training with EDiR.

6.

Language: local language requirements in
EU vs. no language issues in US .

7.

Communication of critical findings: highly
regulated in the US vs. simply a recommendation to have established protocols in EU.

Comparing the market Europe has not witnessed the phenomenal growth of teleradiology, which took place in the U.S.
in the past decade. This difference may be changing, however, due to a shift from preliminary to final interpretations
as some hospitals are cutting the subsidies provided to radiology groups that outsourced off-hour work. In Table 2, a schematic overview of these differences is presented.
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Medical Imaging Informatics Research
Center in Tehran (MIIRC)
MIIRC: Bridging Clinical and Engineering Dixciplines
Doing an imaging informatics research is most of the time
and inter‐disciplinary project. Although the research idea
and question may come from clinical or engineering pro‐
fessional but development of the idea, defining the pro‐
ject, data collection, validation and practical use requires
both clinicians and engineers in majority of imaging infor‐
matics investigations.
We felt the necessity to build a venue for all interested
professional who look for a kind of collaboration in the
field of imaging informatics.
Medical Imaging Informatics Research Center is an affili‐
ated institution under the umbrella of Iranian society of
radiology. It runs by donations of radiologist members of
the society. The faculty members are from a diverse range
of backgrounds including radiologists, pathologists, radiol‐
ogy technologists, physicists, biomedical engineers, elec‐
trical engineers, information technologists, ets.
The center supplies research ideas basically developed
upon clinical needs of the physicians, data sets most rele‐
vant to the research project, supervision for development
phase, clinical and practical validation of the tools. It also
provides research and conference grants for the most
brilliant students and researchers.
There are three major research subjects in MIIRC:


Structured Reporting



Image Processing



Quality Informatics

An overview of the latest and current research projects in
provided in the table.
To play an efficient role in provision of relevant data sets
for research projects we have started to build up an imag‐
ing biobank with potential query based on major findings
and pathologies.
Annual Imaging Informatics Conference
Imaging informatics conference is one of the major activi‐
ties of MIIRC. It provides a venue for training of imaging
informatics issues to a wide range of audience. It serves
imaging informatics vendors to reach users in a single

Mansoor Fatehi
Director, Medical Imaging Informatics Research Center
Tehran, Iran

place. It also provides competition opportunities for re‐
searchers in the field. So, students and researchers get pre‐
pared for submitting to this event in recent years. The best
paper award has been grant to attend CARS meetings every
year.
The important feature of the conference has been generous
support of EuroPACS/EuSoMII right from the beginning.
Bernie Huang, Davide Caramella, Heinz Lemke, Peter Milden‐
berger, Emanuele Neri, Daniel Regge, Josep Fernandez Bayo
have honored this event as guest speaker.
EuoPACS/EuSoMII Academies have been ancillary events of
the conference. So, 2 of six academies held until now, has
been in Iran as part of IIC2012 and IIC2014. It has resulted in
significant popularity of EuroPACS/EuSoMII in Iran as the
number of members from this country indicates in the report
of secretary of our society.

Snapshot of national PACS viewer
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Image Processing
 CAD for MRI Based Bone Age Determination


Research Trends in MIIRC
Structured Reporting
 Structured Reporting from Anywhere: Tablets and
Mobile Structured Reporting of MSK MRI
 Self-paced Radiology E-learning Based on Structured Reporting
 Flexible Modular Structured Reporting


Score-based Bone Age Determination by Tannerwhite House Method
Automatic Plain X-ray Measurements in Peripheral
Skeletal Imaging

Quality Informatics
 Radiology Dashboards

Problem Specific Structured Reporting

National Imaging Informatics Projects
MIIRC has been the think tank for national level imaging informatics
projects.
One of the major projects has been “film‐less radiology in Iran”. Af‐
ter several years of efforts to promote PACS and digital imaging in
Iran, the usability of digital images has not been satisfactory.
Clinicians are still very much reluctant to the use of digital medical
images. They have many reasons for their reaction including time
consuming and frustrating application of medical CD/DVDs. And it is
so true!
There are multiple PACS vendors with different user interfaces and
concepts. So, the physicians are obliged to get familiar with a large
range of viewers. Also, the CDs/DVDs are not always easy to open.
Specially for a busy clinic, looking at the images in a CD can be a
nightmare. Even for the radiologists, using CDs of prior exams are
usually interruptive and not so welcomed.
So, in order to overcome this problem we have developed a national
PACS viewer with Farsi menus and icons with a specific type of CD
burning solution where the primary clinical viewing will be much
faster than usual. So, all imaging centers are asked to write this
viewer regardless of their PACS, into the CD. In this way the clinicians
will need only to get familiar with this national viewer.
The major theme of the 6th imaging informatics conference was
selected to be “Filmless Radiology” and the target audience was
planned to be clinicians rather than radiologists and radiology tech‐
nologists.



CT & MRI Protocol Definition Tools



Appropriateness Criteria Provider



Imaging Biobank: Bridging Clinical And Engineering Disciplines
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Italian Teleradiology: Results of an Online
Survey
In June 2014 the Italian Informatics Chapter of the Società
Italiana di Radiologia Medica (SIRM) conducted a survey
on Teleradiology (TR) to obtain an overview of the current
infrastructures and applications of TR in Italy. A section of
the questionnaire was dedicated to understanding the
radiologist’s opinion and to envisage future perspectives
of TR.
The web‐based survey was developed by two Italian radi‐
ologists and improved by suggestions from a multidiscipli‐
nary group of Italian experts. The survey was sent to all
active radiologists working in Italy, in both private and
public hospitals, through the mailing list of SIRM.
The 19 questions of the survey were aimed at collecting
information on: the geographical location, age, institution
and working position of the participating radiologists, on
the available TR infrastructures, on the radiologists ex‐
perience with TR and finally on the opinion of the inter‐
viewed on TR. Responders were also asked to select ma‐
jor advantages and disadvantages of TR from a list of sug‐
gestions.
A total of 1599 radiologists, corresponding to 17% of all
Italian SIRM members, participated into the online survey.
The majority of responders were employed in a public
hospital. Participants into the survey were Academic or
Directors of Radiology Units in 29 % of cases.
Eighty‐nine percent of responders had a PACS available in
their working environment; no difference in PACS distri‐
bution was observed between private and public prac‐
tices. Sixty‐five percent of participants had digital signa‐
ture available at the time of the survey. Figure 1 shows if
and where TR is used in clinical practice.
The large majority of users send their report through a
direct connection with RIS; on the opposite patient’s clini‐
cal information was obtained with a direct connection
with RIS only in approximately half of cases, in a lower
percentage by phone, fax or through a dedicated IT plat‐
form and finally only a minority received relevant clinical
data by e‐mail and by instantaneous messaging.
The majority of participants (81%) into the survey adopt
an intra‐mural solution, which means that they report
examinations from a Radiology Unit usually located within
the same hospital or in a different hospital but of prop‐
erty of the same Institution, mainly for emergency calls,
followed for night and weekend coverage or to even dis‐
tribution workload. Only a small minority (12 %) of re‐
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sponders adopt an extra‐mural option, where the interpret‐
ing radiologist is working for another company, not affiliated
to the institution that is providing care to the patient. Out‐
sourcing is adopted more frequently by private institutions
than in public hospitals. Only a very small percentage of radi‐
ologists report from home or from a mobile device.
Main reasons for receiving a second opinion are the following
by decreasing importance: difficult cases, neuroradiology
consultancies, to assess indications to interventional proce‐
dures and a minority for a second opinion by a pediatric radi‐
ologist. On the opposite, main reasons for requesting a sec‐
ond opinion are the order: neuroradiology consultancies,
difficult cases, to evaluate indications to interventional pro‐
cedures and finally for pediatric examinations.
Sixty‐two percent of participants into the survey have a posi‐
tive opinion on teleradiology while 80%, therefore including
18% with a negative opinion, are convinced that TR will have
a future. Those already using TR have a higher opinion of TR
with respect of radiologists that are still not using TR in their
clinical practice. Radiologists working in private practice have
a higher rate of positive opinion on TR with respect to radi‐
ologists working in public institutions. Academic radiologists
and Directors of Radiology Units were generally more posi‐
tive on TR with respect to radiologists working in other posi‐
tions.
Main concerns of participants into the survey relate to fear of
losing control over their business, instability in the job mar‐
ket and in radiologists’ income, reduced quality of reports,
loss of radiological skills, a negative effect on resident’s train‐
ing and slow speed in communicating the results of an urgent
examination (Figure 2).
In conclusion, TR is a growing business in Italy and is looked
upon favourably by the majority of radiologists. The intra‐
mural option is the prevalent form of TR, the only one that is
accepted by Italian guidelines.
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Fig 1

Where do you usually use Teleradiology?

Answers

I don't use teleradiology
Within hospital on a dedicated workstation
At home
Everywhere using a mobile
Total responders: 1551

45,26 %
47,52 %
8,83 %
5,93 %

702
737
137
92

Fig 2

Strongly
disagree

Disagree

Neutra
l

Agree

Strongly
agree

No
opinion

Total

Average
evaluation

Radiologists could lose control of their business

5,98 %
(90)

24, 65
% (371)

5,78
%(87)

39,53%
(595)

22,52 %
(339)

1,53 %
(23)

1505

3,53

Instability of jobs and/or income for radiologist

4,13 %
(61)

20,92 %
309

8,19%
121

40,56 %
599

22,07 %
326

4,13 %
61

1477

3,68

Loss of quality radiological reports

7,17 %
107

34,83 %
520

7,90%
118

26,93 %
402

20,90 %
312

2,28 %
34

1493

3,26

Danger of missing urgent pathology

11,25 %
165

46,01 %
675

7,50%
110

22,22 %
326

10,09 %
148

2,93 %
43

1467

2,83

Negative effect on training of residents

8,21 %
120

38,51 %
563

12,45
% 182

21,61 %
316

12,31 %
180

6,91 %
101

1462

3,12

Loss of radiological skills

10,47 %
155

40,74 %
603

7,84%
116

23,04 %
341

14,86 %
220

3,04%
45

1480

3,00

Page 26

EuSoMII Newsletter—2015

Imaging Informatics in Germany
In Germany, Imaging Informatics in Radiology is formally
represented by the Arbeitsgemeinschaft Informationstechnologie (AGIT or @GIT, i.e. working group information
technology)one of the official working groups of Deutsche
Röntgengesellschaft (DRG, German society of Radiology).
@GIT has been growing continuously and counts 87 members, making it one of the medium sized working groups of
DRG. @GIT holds its annual meeting during the German
Congress of Radiology which it actively helps to organize
(five refresher courses and workshops are organized by
@GIT). @GIT also participates in the organization of the
German DICOM-Meeting, which is the largest meeting of
Imaging Informatics in Germany, with more than 250 participants (organized mainly by Prof. Mildenberger of
Mainz).
@GIT was initially constituted in the 90s when Radiologists
in Germany tried to make the first PAC Systems run. The
first large PACS in Germany (Freiburg, Mainz, Mannheim)
have been installed by members of this working group.
@GIT has helped to establish official PACS recommendations of the Deutsche Forschungsgemeinschaft in 1998 and
2004. Together with the OFFIS Institute of Oldenburg, we
have established recommendations for the production and
usage of CDs containing Patient information (DICOM-CD)
and established an official testing procedure for these CDs
to enhance their quality.
Since its institution, @GIT has been continuously working to
support official standard in Imaging Informatics (DICOM,
HL7 and IHE). Members of @GIT have founded IHE-D and
are still very active in it. We organized the first IHEdemonstration during the Deutsche Röntgenkongress in
2002, and subsequently organized numerous demonstrations and workshops to promote IHE. Radlex has been
translated into German by one of the members of @GIT.
The working group has developed DICOM-email, allowing
to securely exchange DICOM-data using email, a system
largely used in in Germany by two of the largest Teleradiology networks.

Elmar Kotter,
EuSoMII Board Member (DE)

@GIT is represented in a number of national and international
committees. It represents the DRG within the DICOM Standard
Committee. The User-CO-Chair of IHE Europe is a member of
@GIT. The working group is strongly represented within the DIN
(German Standard Organization). Our continuous allowed us to
gain strong and official support of the directory of DRG for
DICOM and IHE. Finally, the author of this is board-member of
EuSoMII.
Important topics we are working on today include:
 To establish structured reporting (in cooperation with the
working group of oncologic imaging)
 Work on semantics in texts and images, natural language
processing
 Vendor independent, inter-institutional dose monitoring
(IVEU project)
 Trying to get DICOM-email accepted by the DICOM standard commitee
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FUJIFILM constantly sets new standards for diagnostic imaging technology.
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First Class ideates and organizes conferences,
meetings and educational courses, with a special expertise in the field of medical sciences.
Full respect of the rules and regulations is considered a must in each and every event.
A leading conference organizer both in Italy
and abroad, First Class boasts prestigious collaborations with major Scientific Societies, Institutions and Universities.
A dynamic team specialized in the organization
of educational courses, workshops and international master classes for specialist physicians
(expertise in the field of Radiology), hosted
within the most prestigious University and Hospital Centers in the world.
A unique meeting opportunity for both participants and the Faculty, which allows for an indepth and authoritative educational experience. Master classes can further be optimized
with a series of customized and interactive activities.
First Class is an accredited CME Provider approved by the Italian Ministry of Health and
the European UEMS-EACCME. The accreditation
allows First Class to organize residential and
online continuing education courses both in Italy
and Europe. The strategic support and organizational competence of the group are an
added value to the scientific content of each
course and are a key contributor to the professional experience of each participant.
In order to understand the real expectations
and needs and to be successful in achieving
important results in view of ever changing
goals, each client is followed with great care
and accuracy. This is the only approach possible to organize impeccably successful events, to
emphasize talent and generate value.
To choose First Class means opting for a complete and carefully planned service.

Head Office
Viale Italia, 173 – 57127 Livorno
– Italy
Ph. +39 0586 849811 – Fax.
+39 0586 349920
Registered Office
Via Malasoma, 14/16 – 56126
Pisa – Italy
UK Office
U.K. Office: 37 Middle Stoke,
Limpley Stoke, Bath BA2 7GF
01225 723 243
info@fclassevents.com www.fclassevents.com
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SYNAPSE Suite
FUJIFILM constantly sets new standards for diagnostic imaging technology.
SYNAPSE continues this tradition, with thousands of proven implementations worldwide benefiting from SYNAPSE’s improvements in efficiency and workflow.
SYNAPSE is a suite of software products developed by FUJIFILM for integrated workflow and digital imaging in the
medical field.
SYNAPSE Suite is the global solution of FUJIFILM able to provide the best tool for managing clinical data and diagnostic
images in a safe and complete way, in all areas of medical imaging, whether for radiology or cardiology.
SYNAPSE PACS is the System for storage and distribution of radiological diagnostic images entirely based on web technology.
SYNAPSE 3D is the software for advanced post-processing of medical imaging; state of the art system, allows for a powerful and full support for reading, interpretation and reporting, regardless of the type of modalities and vendors.
SYNAPSE Mobility is the application that allows access to Synapse PACS from any device platform based on PC/Mac via
a multi-browser support, and from devices such as iPad/iPhone or based on Android.
SYNAPSE Cardiovascular is the innovative software solution, vendor and hardware-neutral, which allows a complete and
effective integration of all specialties in cardiovascular care.
SYNAPSE Workflow (*) is the system for the integrated and safe management of patient data and workflow, not only in
radiology, but in virtually every field concerned with medical imaging.
SYNAPSE Theca (*) is the software solution for the storage and preservation of documents, in full compliance with Italian
law.
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Vital, a Toshiba Medical Systems Group Company, is a leading
global provider of advanced visualization and analysis software for physicians and healthcare specialists, with software
installed at more than 5,000 hospitals in over 100 countries. The
company provides products for health imaging and informatics,
including VitreaAdvanced, an enterprise-enabled imaging solution, and VitreaView, a universal image viewer.
Vitrea, Vital’s advanced visualization solution, provides powerful 2D, 3D and 4D images for applications addressing cardiovascular, neurovascular and oncology disease states. Fueled by
intelligent automation, it utilizes an intuitive clinical workflow to
improve speed and simplicity of use, while offering a straightforward approach to complex information.
Vitrea can be customized with Vital’s clinical applications, and
offers seamless integration and
interoperability with PACS and EMR systems. Its scalable and
versatile deployment options allow for customization within the
enterprise, making it fit with existing infrastructures. With Vitrea,
customers have the tools, information and access they need,
when and where they need it.
VitreaView enables universal access to both DICOM and nonDICOM images through a simple intuitive user interface for patient imaging. It offers secure integrated access to imaging
through EMR, EHR, or HIE. The solution addresses the needs of
physicians who want universal access through a simple intuitive
user interface for patient imaging. Institutions deploying
VitreaView provide standardization and access for medical
professionals, who desire to optimize their time and focus on
patient care. (For information: europeinfo@vitalimages.com /
www.vitalimages.com)
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EuSoMII Head Office

The EuSoMII has been managed by Arnold
Stipsits since 2005 and in 2009, Andreas
Sonnleitner joined the team. Together, they
execute the daily tasks of managing a
society by keeping the membership
database up to date, collecting the annual
fees, organizing meetings and telephone
conferences for the board and collecting,
archiving and disseminating relevant
information. They stay in constant contact
with the president, secretary and treasurer.
The EuSoMII office is located in the heart of
Vienna and if you would like to drop by,
feel free to do so any time during office
hours.

EuSoMll office
Mr. Arnold Stipsits, EuSoMll Head Office
Neutorgasse 9/6, 1010 Vienna - AUSTRIA
phone: 0043-1-533 40 64 - 10 - fax: 0043-1-535 70 37 arnold.stipsits@myesr.org

European Society of
Medical Imaging Informatics

EuSoMII
The vision of the Society is the integration of information
and communication technology with diagnostic and therapeutic medical imaging.
•The mission is to foster the transition from research to clinical application and education in the following fields:
•Intelligent infrastructures and processes for image and
knowledge management in medical diagnosis and therapy
•Clinical computer application of medical images
•Seamless information sharing for healthcare delivery and
for clinical research purposes
•Standards and quality assurance methods and tools.
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