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SPECIAL ISSUE FOR THE EUROPEAN CONGRESS OF RADIOLOGY

Russia: Scanners plentiful
but radiologists too scant

However, investments in equipment and advanced training are attracting medical students, John Brosky reports

'Going back 20 years we had prob-
lems with access to high-end tech-
nologies for radiology. CT, MRI
and PET scanners were quite rare,
sighed Valentin Sinitsyn MD. Then,
he laughed. ‘Now suddenly we have
the opposite problem with more
and more new technologies and a
shortage of radiologists qualified to
operate all this equipment.’

Over the past decade, he
explained, the Russian Ministry of
Health has invested heavily in the
acquisition of high-end radiology
platforms, significantly including
information systems to process,
store and share images. ‘In abso-
lute numbers, we can claim to have
between 14,000 or 15,000 radiolo-
gists, but most have been trained
in basic examinations for X-ray or
else specialised in just CT or MRI.
There simply wasn’t a need for more
advanced training,” he said.

As a result, the Russian Society
of Radiology has endorsed the
European Training Curriculum
for Radiology developed by the
European Society of Radiology
(ESR) as a basis for a national train-
ing programme.

Chief of Radiology at the
Federal Centre of Medicine and
Rehabilitation, Dr Sinitsyn is also
a member of the ESR Executive
Council and, over the past year,
served as the Chairman of the
Congress Committee responsible
for the scientific and educational
programme. He has given special
attention to organising a special
session, ‘ESR meets Russia, that will
feature some of his country’s most
prominent radiologists, two cultural
interludes and a panel discussion

Christian Lauer, Belgium-based radiologist and artist (www.art-in-radiology.com), is fascinated by the idea of using radiology images
to fuse art and medicine. The work of art on our front cover links Russia — one of this year's guest countries and home of this year's
ECR President — with the European Congress of Radiology.

on the theme, Future developments
in Russian radiology: which path
to take?

‘T would not want to predict
what the panellists will decide, but
my own greatest hope is that we
will encourage and support this
great interest that young people
are showing in radiology,” said Dr
Sinitsyn, who is also a professor and
the Head of the Radiology Course at
Moscow State University. ‘Radiology

has become very attractive for
Russian medical students. They find
it exciting with all the high technol-
ogy, computerised processes, infor-
mation technologies, 3-D imaging
and functional imaging. It is a field
that is developing very fast, which
also appeals to them.

‘Most of these students speak
a high level of English, which is
essential as so much data and infor-
mation is available for them every-

where in English-language journals
and, of course, on the internet. To
the point where increasingly we can
offer radiology courses for Russian
students in English, Prof. Sinitsyn
explained.

Among the students and residents
he teaches he said he is impressed
by their drive and enthusiasm to be
successful, well-trained and knowl-
edgeable professionals. Attending
international congresses has con-

The real risk in radioprotection may be the radiologist who thinks there’s not a problem

Are you safe?

EuroSafe Imaging is a wake-up call,
an ambitious campaign launched by
the European Society of Radiology
(ESR) to increase awareness about
the risks of radiation in medical
imaging, but also to better promote
the benefits of exams.

Some radiologists may be tempted
to hit the ‘snooze’ button, believing
that radioprotection of patients is a
tired topic, not worth their attention
at this year’s European Congress
of Radiology (ECR) in Vienna. This
would be a mistake. According to
ESR President Guy Frija MD, anyone
concerned about daily workflow,
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CT exam protocols, and the cost of
doing business in radiology, needs
to think differently. The landscape
in Europe is shifting. He respect-
fully suggests radiologists plan on
joining the discussion during the
launch session of EuroSafe Imaging
entitled ‘Dealing with Challenges of
Radiation Protection’ at this year’s
congress. ‘This topic is not very
sexy for radiologists,” he admits, yet
as he wrote in the ESR Statement
On Radiation Protection, ‘radiation
protection has become a worldwide
issue and the [society] considers it
as its responsibility to act.

Dr Frija notes that ESR ‘is aware
about the increasing inappropriate
medical exposures to ionising radia-
tion and wide variation in patient
doses for the same examination...
and realises the compelling need to
act against the lack of adoption or
adherence to requirements.’

Key words to keep in mind are
regulation, guidelines, audits and
certification.

‘We will be increasingly chal-
lenged to demonstrate the appropri-
ateness of our exams, to show they
are clinically justified. This becomes
very significant, he said in an inter-
view with European Hospital.

Thanks to impressive innovations
and advances by industry, radiolo-
gists may have been lulled into

ESR President

Guy Frija is Head
of the Imaging
Department at
Hopital Européen
Georges Pompidou
in Paris

complacency about radioprotec-
tion. Some believe that the issue is
behind them, thanks to what has
been called the magic button for
iterative reconstruction that renders
a diagnostic quality image from
ultra low dose exposure for the

Continued on page 2

ECR 2014 Congress
President Prof.
Valentin Sinitsyn is
Chief of Radiology
at the Federal
Centre of Medicine
and Rehabilitation
in Moscow

vinced them they also need to dem-
onstrate an expertise by presenting
results from their work.

‘T am very pleased that we have
seen an increase this year of more
than 60% in papers and posters
submitted to the European con-
gress from Russia. My country is
now among the leading contributors
of scientific work this year and I
believe it is a general trend and that
we can expect it will be sustained
with future congresses.’

There remain significant chal-
lenges for Russia with its uneven
expansion of capabilities in radiol-
ogy, he added. “While we have seen
an acceleration in the development
of digital networks and PACS, many
hospitals have boldly gone ahead
purchasing these expensive systems
without building the required infra-
structure or assuring they have a
sufficient number of workstations.
Often they cannot see further than
acquiring stand-alone systems. On
the other hand, we have quite suc-
cessful programmes at hospitals that
are fully equipped and fully-digital
with regional radiology networks
and teleradiology. It becomes a
question of cultural change, of find-
ing the appropriate approach for
creating these services.

‘Service for the new equipment is
another, quite complicated issue, he
added. ‘Sooner or later something
will stop a scanner operation, of
course, but repair or replacement
takes a lot more time than radi-
ologists may be used to in western
countries. One one hand, we have
very complex regulations and cus-
tom requirements in Russia. The
required registration of tenders can
be quite long. Even where a hos-
pital has the funding there are very
lengthy delays.

‘On the other hand, we continue
to have challenges for maintain-
ing operations with the manufac-
turers themselves. These are very
big, international companies, but I
regularly find myself telling them
they need to improve service and
support. They have a shortage of
technicians, of spare parts, even for
minor parts, and this takes time.

These obstacles can be disturbing,
frustrating the smooth operation
of a radiology group by leaving a
scanner standing idle for months,
‘a waste of resources, especially
human resources,” he pointed out.

Nevertheless, Prof. Sinitsyn
believes that Russian radiology is
now moving in a positive direction
and that current challenges will be
resolved with continued progress
and improvements.
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The Image Gently campaign enters 7th year

A time to celebrate
greater child protection

Report: Cynthia E. Keen

The words ‘Image Gently’ are synony-
mous with protecting children from
unnecessary or excessive exposure
to X-rays. A grass-roots campaign
started by a handful of US paediat-
ric radiologists and medical physi-
cists who were deeply concerned
about the radiation doses paediatric
patients were receiving from CT
scans has become a highly effective,
on-going worldwide message and
movement to make diagnostic imag-
ing safer for children.

The Alliance for Radiation Safety
in Paediatric Imaging consists of
over 80 member societies repre-
senting more than 800,000 medi-
cal imaging professionals. On 1st
January 2014, 28,298 medical pro-
fessionals had taken the Image
Gently pledge to ‘child size’ radia-
tion doses, keep radiation dose

image
gently®

levels as low as reasonably achiev-
able (ALARA) to obtain a diagnostic
quality image, and to substitute non-
ionising exams, such as ultrasound
and MRI, whenever possible.

The Image Gently campaign pro-
motes radiation protection for chil-
dren through an all-volunteer social
marketing campaign that just keeps
gathering momentum, according
to the Alliance’s chairperson, Dr
Marilyn Goske, a paediatric radi-
ologist at the Cincinnati Children’s
Hospital Medical Centre in Obhio,
USA. Dr Goske attributes Image
Gently’s success to global agree-
ment by medical professionals,
allied health groups, regulatory and
advisory organisations, government
agencies and medical device manu-
facturers because this is the right
thing to do. Its messages are also
directed to parents, whom it works
hard to educate. Its authoritative
website (www.imagegently.org) is
a steadily expanding resource for
medical professionals and parents
alike.

Since its inception, the Alliance
has sponsored awareness campaigns

in CT, nuclear medicine, diagnos-
tic fluoroscopy, interventional radi-
ology and, most recently, digital
radiography. ‘Young radiographers
don’t think about over-exposure,
and dose creep has been a con-
cern ever since the introduction of
computed radiography in the early
1990’s; Dr Goske pointed out. Like
all of the campaigns, the ‘Back to
Basics’ campaign includes quality
improvement tools and a 10-step
approach to performing digital radi-
ography, which emphasises that the
body thickness of a child, not age,
height or weight, should determine
radiation dose.

The European Society of Paediatric
Radiology has been very active in
promoting harmonisation of radia-
tion does guidelines, especially for
the fluoroscopy, interventional radi-
ology, and nuclear medicine cam-
paign. Efforts are underway to trans-
late educational materials into each
of the world’s major languages.

Safer and better imaging for chil-
dren needing radiology exams is
also a factor of training. This gained
a big boost with the establishment
in May 2011of the World Federation
of Paediatric Imaging (WFPI), cre-
ated to coordinate the work of pae-
diatric radiology societies through-
out the world and create a strong
unified voice on the global practice
of child imaging. The Federation’s
founding members included the
regional societies of Europe, North
America, Central and South America,
and Asia/Oceana. Formed shortly
thereafter, an African society soon
joined WFPI, as did several societies
representing individual countries.

BACKLIGHT

The new CCL650i2

When size matters

- 6 Megapixel
-30inch
- 800 cd/m? brightness

WFPI’s founding president and
chair, Dr Ines Boechat — head of
paediatric imaging at UCLA Mattel
Children’s Hospital and professor
of radiology and paediatrics at the
University of California-Los Angeles
David Geffen School of Medicine —
pointed out that the organisation’s

Dr Marilyn
Goske,
paediatric
radiologist
at Cincinnati
Children’s
Hospital
Medical
Centre, Ohio

primary objective is to reduce glob-
al health inequalities and promote
safe and appropriate child imaging.
‘The group has been focusing on
providing education, training, and
partnership across national bounda-
ries, he said, adding that there is
tremendous diversity in the levels of
training and expertise even among
European countries, not to mention
the world. WFPI aims to establish,
through member consensus, stand-
ards for imaging paediatric patients
and to define standards of training
in paediatric imaging, which could
create more uniform standards of
care across national borders.

From the beginning, WFPI has
worked on multiple fronts to pro-
mote its cause, including efforts to
offer education to paediatric radi-
ologists. It has provided on-site
training in Ethiopia, Haiti, Malawi,
Mozambique, and South Africa, and
works closely with the World Health
Organisation and Médecins Sans
Frontieres by providing volunteer
teleradiology interpretation services.

Because the world is connect-
ed via the internet, WFPI provides
online education. The European
Society of Radiology contributed
financially towards a new website
www.wipiweb.org, which now sup-
ports streaming training videos. The
website also links directly to Image
Gently, and the two organisations
work very closely together on issues
relating to radiation protection and
child safety.

Management

European Socie

MIRC

Management in Radiology (MIR) is a
subcommittee of the ESR Professional
Organisation Committee, set up to
address current challenges and pro-
vide a forum for education and
the exchange of ideas and con-
cepts. For ECR 2014 the MIR group
has gathered leading radiologists to
present technological advances and
new imaging techniques during two
sessions: ‘Clinical Decision Support
and Radiation Protection Training’
and ‘Patient-centred Radiology and
Economics’.

Radiologist Denis Remedios (UK),
co-author of the Royal College of
Radiology guideline for the United
Kingdom, will discuss ‘Appropriate
imaging: Aspiration, inspiration or
reality’.

Professor of Radiology at
Harvard University, James Brink
heads the radiology department at
Massachusetts General Hospital. He
will report on clinical decision sup-
port (CDS) based on lengthy experi-
ence at MGH.

Lluis Donoso (Spain), vice-
president of the European Society
of Radiology (ESR) and Chair of
Radiology at the University Hospital

Continued from page 1

patient. ‘They are right and at the
same time wrong, said Dr Frija. ‘It
is true that with iterative reconstruc-
tion we have diminished dose expo-
sure considerably, from 50% to 70%.
Yet they are wrong because today
the scientific view held in esteem
around the world, the linear no-
threshold model, says that even an
infinitesimal dose of radiation has a
potential risk.

‘This is no more than a hypoth-
esis that has never been proven.
Yet, even if some believe that low
dose exposure does not carry a
risk, they are wrong to dismiss the
patients’ concerns. The key goal is
to assure the patient who may be
worried. Rather than disputing this
hypothesis, we are going to frame
the radioprotection discussion as
a matter of benefit and risk for an
exam, he said.

Radiologists, he pointed out, need
to know how to explain to patients
that the best protocols possible and
best equipment, are being used in
the best interest of the patient.

During this year’s ECR opening
ceremony, Dr Frija will officially
introduce the EuroSafe Imaging
campaign that he has personally
taken up as the Centrepiece of
his ESR presidency. The fullness of
the campaign will be presented in
the special session ‘Dealing with
Challenges of Radiation Protection’.

Key themes are promoting appro-
priateness in radiological imaging,
maintaining radiation doses with-

in diagnostic reference levels and
using the As Low As Reasonably
Achievable (ALARA) principle to
further reduce doses while main-
taining the image quality needed for
clinical purposes.

All stakeholders will participate,
including the European Commission
and the WHO. ‘We will hear from
American colleagues who organ-
ised the successful radioprotection
campaigns Image Gently and Image
Wisely so that we can profit from
their experiences,” Dr Frija added.

An exhibition area is also dedi-
cated to the EuroSafe Imaging
Campaign, featuring posters pre-
pared by stakeholders.

ESR has been involved as either a
coordinator or partner in a number
of EC projects centred on radio-
protection concerns, including
European Medical ALARA Network
(EMAN) focused on optimisation,
the Referral Guidelines project
addressing the implementation of
the Medical Exposure Directive’s
requirements on justification, or
appropriateness, Medical Radiation
Protection Education and Training
(MEDRAPET) and, very recently, a
project to establish diagnostic refer-
ence levels for paediatric imaging.

‘We’ve convinced all our partners,
including the EC, that beyond devel-
oping guidelines we can enhance
the adoption of those guidelines
through a programme called Clinical
Decision Support with IT tools, said
Dr Frija.

ESR has also influenced the
orientation of clinical audits that
will become mandatory under the
revised Basic Safety Standards (BSS)
directive of the European Atomic
Energy Community (Euratom) and
an ESR committee is preparing sup-
port materials that it will propose as
the basis for a guide for conducting
clinical audits.

With the launch of the EuroSafe
Imaging campaign, ESR will also
make available on its e-learning
platform training modules where
radiologists can earn a certificate
in radioprotection standards on a
voluntary basis.

Dr Frija: ‘At this stage we are
providing to our members a means
for proving that they are up-to-date
and capable. At some future point,
this may no longer be a voluntary
process of certification. If the EC
decides to require certification, then
it will be mandatory through the
Member States.

Convinced that the different com-
ponents of radiation protection are
often interrelated and cannot be
considered in isolation and inde-
pendently, the ESR is taking a
holistic approach it calls GPS, or
Globalisation, Personalisation and
Safety. The ESR vision involves all
stakeholders for safely delivering
personalised, patient-centric medi-
cine in clinical settings.

Details: www.eurosafeimaging.org
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in Barcelona, will explain the ESR
initiative on CDS.

Peter Vock, chairman of the ESR
working group on radiation protec-
tion, will present the new ESR initia-
tive to promote radiation protection
and two physicists from the, Dr
Donald Peck (USA), co-founder of
ACR initiatives on radiation protec-

tion, and Dr Annalisa Trianni (Italy),
Board Member of EFOMP, will seek
to clarify any truth in talking about
radiation risk? It is often difficult for
radiologists to discuss the benefits
vs. risks on specific imaging proce-
dures with referring physicians and
patients; thus expert knowledge is
mandatory.

Session 2
The two sides of the radiology coin
are individualising treatment, i.e. a
patient centred approach and, the
flip side, economic considerations.
Elisabeth Schouman (France),
Professor of Radiology and a
Member of the MIR-Board, will

Professor Peter Mildenberger from Mainz
is the current Head of Management
Subcommittee of the POC

explain the results of a European
survey on the economic situation,
while Dr Mansoor Fatehi (Iran) will

report on challenges experienced in
‘special situations’, providing a real
example of economic impact on
radiology practice at national level.
Better understanding and appro-
priate acting by radiologists can
only be achieved with better knowl-
edge of basic economic rules, to
be explained by economics expert
Professor Giuseppe Turchetti (Italy).

Improvements in patient-centred
radiology involve a better cul-
ture of safety and communication.
Dr Catherine Mandel will reveal
experience with a ‘Radiology Event
Register’ in Australia and New
Zealand, while radiologist Charles
Kahn (USA), chair of the RSNA

reporting templates committee will
discuss communication and the
need for a ‘visible radiologist’.

Winding up the session, Dr Eric
Briers will present the patient’s
perspective.

Both sessions include discussion
time and audience participation.

ECR DIARY DATE
Saturday, 8th March 2014,
Satellite Symposium session
13:00-17:30, Room M-B.
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The future of radiology: /

Two things that radiologists resist — structured reporting and (computer-assisted) quantification — are the very things that

Gabriel Krestin believes are essential to advance diagnosis in the brave new world of omic-medicine that is emerging. Thus,

during the Sunday session Imaging In Precision Medicine, he will develop the subject in detail during an ECR 2014 presentation

‘Radiogenomics and personalised (precision) medicine’. Ahead of the congress, Professor Krestin spoke with Furopean Hospital

about the potential of linking genomic mutations with imaging phenotypes, the quantification of reporting it will require, and his

views on changes necessary in both radiology and society.

Report: John Brosky

EH: What is this new world of
radiogenomics?

Gabriel Krestin: Radiogenomics has
been used as a term in finding
associations between the genetic
signature, or genome, and certain
imaging phenotypes, whether there
are any imaging markers that are
associated with genetic mutations.
This is the term we, in radiol-
ogy, usually use for this correla-
tion between genomics and specific
imaging signs. Imaging genomics
is, more or less, the same definition
and I think imaging genomics is the
better term.

This is no longer a dream but a
reality?
This is absolutely a reality. These
types of studies have been exponen-
tially increasing in recent years since
the start of the Human Genome pro-
ject. Now that we can increasingly
sequence the whole genome in
large numbers of cases and controls,
people try to determine whether
there is anything changed within a
gene that is associated with a cer-
tain disease or a certain phenotype.
Multiple cases have been found
where such genes correlate or are
associated with people who devel-
op Alzheimer’s disease, or diabetes,
Crohn’s disease or specific types of
cancer or other chronic diseases.
The same techniques have been
applied in large population studies.
One of the first that we published,
from Rotterdam, was whether there
is a genetic mutation associated
with white matter lesions in the

brain. These lesions are a predictor
for the development of cerebral vas-
cular disease or Alzheimer’s disease.
The question was whether there is
a gene that predicts or is associated
with white matter lesions. There is a
potential for a lot more.

Where does radiology play a
determining role in the universe
of -omics?
A very exciting area that is not
based on the overall genetic pro-
file of the patient is leading to the
genetic signature of a malignant
lesion. This can become significant.
First, we can identify a certain
number of patients with a certain
type of cancer, biopsy that cancer,
sequence the active genes that are
expressed within that cancer type,

and then correlate the genetic signa-
ture, the gene expression sequence,
with hundreds of different imag-
ing signs, like size, contours, the
enhancement pattern, signal inten-
sity on MR images and many other
features that can be identified and
characterised in a binomial way. Are
the margins sharp or not sharp? You
give it a 1 or a 0. Applying statistics,
people have found very strong cor-
relations between imaging features
and the genetic signature of those
tumours

It seems these imaging features
may very well be a product of a cer-
tain genetic expression in that spe-
cific tumour - aggressiveness, for
example. It seems there are certain
genes that contribute to hypoxia in
some tumours. We can find a corre-

lation between that expressed gene
and the enhancement pattern of
that tumour. This will tell us if the
tumour is hypoxic, or not. These
are very relevant findings that have
an implication on the possibilities to
treat that tumour, because we know
that tumours that are hypoxic will
not respond to certain chemothera-
pies or radiotherapies.

Radiology bas a 100-year tra-
dition of interpreting images
and reporting findings. Will this
change that?

Absolutely. We are moving towards
applying precision medicine in
imaging. I'm absolutely convinced
this is the way forward, and if we
don’t want to be completely side-
lined and made obsolete as radi-

ologists, we have to move toward
precision. Precision is measuring,
structuring and standardising. I can
understand that sometimes meas-
uring and using these tools can
seem quite boring. It’s much more
rewarding to apply knowledge as
an art instead of applying it as a sci-
ence. I know how much resistance
there is because it limits the free-
dom of professionals who are very
much used to use their own words,
to give descriptive findings.

Yet there is no way we can survive
as a scientific specialty if we are
only providing qualitative reports.
We need to structure our reports.
There are many activities in this
area within the RSNA (Radiological
Society of North America), with-
in the ACR (American College of

If we don’t want to be ma

radiologists must move towards preci

Radiology), and within the ESR
(European Society of Radiology) -
all pushing to adopt this concept of
structured reporting.

In Europe it becomes more dif-
ficult because of the many lan-
guages, and it is difficult for diverse
European societies to play a key
role in adopting structured report-
ing. Yet, I believe there is no other
way forward for the future.

Some radiologists also resist com-
puter assistance for readings. . .

There is no way we can do this
manually or even only based on
visual interaction. Instead we devel-
op imaging algorithms that do this
work fully automatically. Processing
image data with tools give us the
numbers without any interaction
between the reader and the images.
We get brain volumes, the thickness

Protecting hospital information systems (HIS)

Healthcare IT must adopt top se

With eavesdropping into secure systems brought sharply into focus as a result of revelations of

monitoring by the US National Security Agency (NSA), a leading communication expert has warned that

many hospitals across Europe need to take further steps to better protect the sensitive data stored on

their healthcare IT systems.

While acknowledging that some
healthcare establishments have
implemented measures to ensure
eavesdroppers cannot access their
systems, Torbjorn Kronander is con-
cerned that others are still exposed
to intrusion from outsiders. As head
of the Swedish firm Sectra, which
develops and sells products and
services for medical imaging IT and
secure communication, he believes
hospitals often do not realise how
easy it is to eavesdrop into secure
conversations or archives and how
common it is.

However, he is sensing a change
of attitude among healthcare organi-
sations and an increased demand
for his company’s knowledge and
expertise in data security in a medi-
cal IT setting, coupled with greater
awareness of the risks of data breach
and the importance of a security
component for hospital archives.

Challenges still remain, he notes,
in implementing the need for secu-

rity into daily practice and ensur-
ing the medical community under-
stands the need for effective data
security. Another issue for Europe’s
health sector is the lack of uniform-
ity in secure systems adoption in
hospitals. The risk of data breach
and eavesdropping, he explained,
was vividly highlighted by the case
of American computer specialist
Edward Snowden, where the former
NSA contractor revealed details of
global surveillance by the NSA.
Torbjérn Kronander maintains
that it is not difficult to keep inter-
nal and opportunist hackers out of
hospital systems but stressed that
many need to take practical steps if
they want to remain IT secure. ‘They
need an awareness and knowledge
of data security at IT level and also
understand how to make the sys-
tem secure so that no one can go
into the system and change data.
Changing data is the worst thing
you can do in a hospital; it’s worse

-

Torbjorn Kronander, Chief Executive
Officer at Sectra

than losing data or eavesdropping
on the data’

He cited an example of a case a
decade ago in a European country:
a doctor who had made a clinical
error went into an image archive
and changed the picture he had
used for the procedure. ‘Security
comes at different levels and you

can do a lot with software but in
the initial phase it is a systems
approach; how you look at security
in hospital, support it, and then how
you enforce it. No chain is stronger
than its weakest link, so all systems
must be secured,” he added. ‘For a
hospital, the first need is to under-
stand that there is a problem and
then adopt a symptomatic specifica-
tion on a hospital level on how this
should be tackled, so that you don’t
solve security in different ways in
different places.’

While secure systems cost money
and take up some staff and time
commitment, the cost is not always
as high as hospitals fear. ‘Security
costs money but a breach of security
costs even more money. It is like
insurance; insurance costs money
but if you do not have insurance
and something happens it will be
even more expensive.’

Sectra, which has evolved over
the past 35 years into an interna-
tional company with more than 500
employees across 12 countries, is
now seeing interest in securing the

medical imaging infrastructure and
PACS the Company sells in its other
division.

The company underpins its suc-
cess with long-term and close col-
laboration with customers, under-
standing their daily life and routines
and combining this with leading-
edge expertise in technology.

Security awareness, he pointed
out, remains generally low in stand-
ardisation bodies such as DICOM,
and there is no consistent way of
solving security issues within them.
He also advises hospitals to demand

EUROPEAN HOSPITAL Vol 23 Issue 1/14
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\rt or science?’

Professor of radiology and chairman of
the radiology department at Erasmus
University Medical Centre in Rotterdam,
Gabriel Krestin is also the past-President
of the European Society of Radiology

and serves on the editorial and advisory
boards of several journals, including
European Radiology. He founded the
working group Management in Radiology
(MIR) and the European Institute of
Biomedical Imaging Research (EIBIR).

what people would like in medicine,
that you know what is going on, you
know what to expect, you know
what it will cost, and that, wherever
you go, you will get the same type
of care and cure without huge quali-
tative differences.

This is an ideal for the future.
Yes, for many years there will con-
tinue to be differences, with better
doctors than others, because so

much is still not explained, and so
much is still based on intuition and
not purely on science.

Yet, the more we move toward
finding the molecular basis of dis-
ease and the causes of disease, I
hope we will move closer to the
garage situation where you know
exactly what you get, and whether
it can be fixed or it can’t.

Who is going to pay for all this?
For the time being it’s interplay
between the scientists and the
organisations that are willing to
fund these types of studies, such as
national governments and European
grants. Probably the pharmaceu-
tical industry should be increas-
ingly interested in this area because,
through imaging genomics, they will
get additional markers that can help
in drug development.

Still, I have a different ques-
tion. I never understood why the
increasing cost of healthcare, in
an industry that is growing much
faster than other industries, is a
problem. What’s bad about increas-

ing the economy around healthcare?
If 20% of a country’s population is
employed in some way related to
healthcare, why are we not willing
to pay, or to allow that a signifi-
cant part of the GDP goes into this
industry? What is bad about that?
People want and need health.
They are probably willing to pay
for health, or the system should be
willing to pay for health. I don’t see
a huge problem. I have spoken with
important economists about this
and never received a good expla-
nation as to why we want to limit
the healthcare industry. We need a
change in the mind-set.
|
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of the cortex of the brain, or the
volume of the white matter lesions,
or the volume of the hippocampus.

Is there room still for art

in radiology?

Good question. Hopefully there
always will be and computers will
never take over the integrative
power of the brain. On the other
hand, I'm very much in favour of
standardisation. In a presentation on
this topic I advocated that a patient,
like someone taking a car to the
garage, would like to know exactly
what he would get for what he pays.
Today in a garage they work with
lots of electronics tests to say what’s
wrong with the car, and you imme-
diately get an estimate to fix the
problem. That is approximately

curity

certain levels of security specifica-
tion from a vendor when they buy
a PACS, RIS, or HIS system and also
adopt the information security man-
agement systems standard 1ISO27001
for security of data, which is used
by vendors and security companies
such as Sectra.

Kronander warned that these
days, obviously no information can
be perfectly safe, but added that
with Sectra, hospitals can “make
their IT systems immensely more
difficult to eavesdrop and listen in
to.” |
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Spectral imaging offers morphological plus functional and molecular data

Dual energy brings
more to meet the eye

How does spectral — or dual energy
- imaging work? Very similar to red
and green light used in black-and-
white photography. A black-and-
white camera provides information
on the colours of the photographed
objects: an object that is black under
red light is actually green. Different
photon energies generate differ-
ently coloured light. ‘Spectral imag-
ing applies the same knowledge to
X-rays in order to increase the infor-
mational content in the images,” says
Professor Thorsten Johnson who
until recently headed the CT depart-
ment of the University Hospital
Munich at Grosshadern. With his
team he shaped the development
and the clinical application of dual
energy imaging.

While in spectral imaging the
X-ray image is created in conven-
tional greyscale, but using different
photon energies, the system manu-
facturers follow different approach-
es to achieve their results.

Siemens places two CTs with two
X-ray tubes in one device. These
radiation sources can be operated
at different kV levels; they fire from
different angles but from the same
position on the axis simultaneously
on two detectors. ‘We reconstruct
images from both projections, Prof.
Johnson explains, ‘and in a second
step we analyse the images as to
their spectral characteristics. In the
data set we can identify different
substances, particularly heavy ele-
ments such as iodine, xenon or
calcium.” Most — the most successful
- applications use contrast agents

Top: Xenon ventilation shows a defect in
the right upper lobe

Centre: Spectral imaging confirms the
kidney stone (in right ureter) is a uric acid
stone, which does not require surgery
Bottom: lodine image of the lung shows
a triangular defect indicating a small
embolism

that provide information on meta-
bolic activities that indicate tumour
presence.

With electricity shared by two
tubes, valuable additional informa-
tion is generated using normal dose.
Thus high image quality can be
achieved with a neutral ‘radiation
footprint’.

Another approach — used, for exam-
ple, by GE - is the so-called rapid
KV switching technology (RAKV)
however, which, as Professor
Johnson points out, is not entirely
dose-neutral. Philips, another major
player in diagnostic imaging, offers
a system with a detector equipped
with two scintillator layers of dif-
ferent sensitivity. The crystals on
these layers convert the incoming
X-rays into visible light that in turn
is detected by optical sensors.

Spectral imaging is suited for a wide
range of applications. ‘In angio-
graphy the specific and quantitative
detection of iodine contrast agent
allows the complete removal of the
background, including bone struc-
tures. This provides a much better
overview of the region of interest
and significantly facilitates diagno-
sis. In peripheral artery occlusive
disease the vascular structure is
much easier to see and evaluate,
Prof. Johnson explains. In terms of
3-D reconstruction, projection with-
out bones accelerates the assess-
ment of intracranial aneurysms or
arteriovenous malformations. In
addition, with strokes speed is of
the essence. During his term as
Head of the CT Department at the
Grosshadern University Hospital, he
adds, ‘30-50 percent of all protocols
were geared towards dual energy’.

For Prof. Johnson, MRI is clearly
a competitor of spectral imaging.
However, patient cohorts and the

resource situation are completely
different for the two modalities.
While MRI scanners are rarely
quickly available, and imaging takes
quite some time, dual energy CT
scanners are not yet widely used -
also because in Germany, for exam-
ple, the statutory health insurers do
not reimburse the additional costs
of spectral imaging.

Where is spectral imaging develop-
ment heading? According to Prof.
Johnson, one trend is increased
performance of the X-ray tubes:
voltage changes in 10 kV steps,
higher maximum, higher density
filters. “This new generation of dual
energy systems provides even better
contrast — and thus more precise
information.” Whilst, so far, the focus
has been on image quality, dose
reduction is gaining importance.
Today, the performance of the X-ray
tubes can be optimised and the low-
energy part of the spectrum, which
significantly contributes to the radi-
ation exposure, can be removed.
Only radiation that travels through
the patient is being used, not the
radiation that ‘gets stuck’ in the
patient’s fatty tissue. ‘Low-dose stud-
ies, for example of the lung, are pos-
sible with such a filtered spectrum,
the radiologist emphasises.

To date, even applications once
considered impossible due to the
contrast-to-noise ratio seem prom-
ising. Bone marrow oedema, for
example, might be visualised with
enhanced spectral imaging. The
same holds true for tendons, liga-
ments and cartilage — which are all
difficult to image because of the
weak signal. How can such poten-
tial be explored? Clinically indicated
exams, the professor suggests, could
simply be performed using conven-
tional dose and spectral imaging.
‘This would be a dose-neutral way
to see how precise the information
is’

Will Professor Johnson himself
— having helped shape the devel-

Aiding maxillofacial, small joints,

cervicals and ENT diagnoses

‘A precursor in Cone-Beam Computed
Tomography (CBCT) imaging,
NewTom is the unrivalled bench-
mark in radiology thanks to highly
effective research standards, flaw-
less reliability and sheer quality, the
manufacturer reports. ‘These ingre-
dients make 5G the best way to
explore new fields of application.
NewTom 5G is recommended for
medical radiology specialties with a
focus on maxillofacial, small joints,
cervicals and ENT diagnosis. Users
can explore several clinical appli-
cations, thanks to the open pass-
through style gantry and the motor-
ised patient table.

‘NewTom 5G couples a revolu-
tionary flat panel X-ray detector

NewTom is at ECR:
Booth 515, Expo E.

technology with a very small focal
spot (0.3mm), so to produce the
clearest, sharpest images possible.
The size of the FOV available on
the device can vary from the small-
est 6x6 cm to the biggest 18x16 cm.

‘The EcoScan is the novelty among
the various scan protocols available
on 5G. This protocol reduces scan

time and X-ray emission time, as
well as dosage, without affecting the
high quality of the image.

‘The device features the propri-
etary NNT software, that creates
different kinds of 3-D images, com-
patible with all major software on
the market.

Finally, the firm points out,
NewTom optimises the use of radia-
tion via its SafeBeam technology so
‘the actually absorbed dose is less
than with a comparable exam using
a conventional MSCT".

Details: www.newtom.it
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Graduating in medicine (summa cum
laude) and undertaking research at
Siemens AG's CT department in Forchheim,
Thorsten Johnson continued his
physician training and his habilitation in
radiology at Ludwig Maximilian University
(LMU) in Munich. He was a senior
resident and head of the CT division at
the Institute of Clinical Radiology at LMU
Hospital and held a senior position at the
institute’s MRI division. In 2013 he was
appointed professor.

With his medical expertise on CT and MR
imaging his awards are numerous, and

he is a peer reviewer on several editorial
boards and for other publications.

opment of dual energy as a long-
term researcher and consultant for
Siemens — continue to play an active
part in spectral imaging? Within
his institution Dr Johnson recently
transferred to MRI - not without
mixed feelings — but, ‘as a radiolo-
gist I aim to master all modalities.
Today, it’s simply not enough for a
clinical radiologist to only be famil-
iar with CT’ Nevertheless he will
continue to lead several research
projects in dual energy CT and he is
curious to see whether, and which,
applications are technically feasible
and which one will make it from the
research lab to clinical usage.

‘Conventional CT can only visualise
morphology. It is the physician who
must draw conclusions regarding
functional aspects, Prof. Johnson
points out. ‘Dual energy introduces
functional imaging to CT. It shows
perfusion defects, or whether a
kidney stone is composed of uric
acid and can therefore be dissolved
with drugs, or whether a haemor-
rhagic renal cyst does not take up
contrast agent, which means it’s not
a tumour. The additional informa-
tion that functional and molecular
CT imaging provides allows a much
more specific diagnosis without
higher radiation dose. I'm proud
that today this method, which I was
fortunate to co-develop, delivers on
its promise in clinical practice and
in research worldwide.

EUROPEAN HOSPITAL

Vol 23 Issue 1/14



LH @ ECR

Virtual anatomy

Software sustains a link between anatomy and imaging procedures

In 2007, Sara Doll (Institute for
Anatomy and Cell Biology,
Heidelberg University) and Dr
Frederik Giesel (Clinical Director,
Radiology Clinic, Department of
Nuclear Medicine at Heidelberg
University Hospital) initiated the
development of virtual anatomy for
a seminar aimed at students in the
pre-clinical phase of their medi-
cal degree course. For the semi-
nar, Roland Unterhinninghofen Dr.-
Ing, at the Karlsruhe Institute of
Technology, developed an interac-
tive educational software package.

The objective was, and continues
to be, the creation of a link between
radiological image data collated
in clinical routine and anatomical
content for educational purposes.
These image data are then shown
in 2-D and 3-D so that students can,
for instance, carry out virtual dis-
sections.

Due to high demand for the clini-
cal study phase, Dr Giesel also intro-
duced a seminar entitled ‘Virtual
Radiology, Nuclear Medicine and
Radiotherapy’, to cover pathological
and hybrid imaging and the use of
image-guided radiotherapy.

These links between pre-clini-
cal and clinical subjects (anatomy
and radiology) happened against a
background of rapid technological
change in computer-aided teach-
ing concepts. The introduction
of particularly the touch screen
made it possible to offer students
more post-processing software for
images data. Therefore, the software
environment in Heidelberg was
also adapted for tablet computers.
The teaching and learning environ-
ment already facilitates an interac-
tive surf-by 3-D anatomy teaching
and learning function. The software
facilitates 3-D viewing and virtual
dissection as well as 2-D view-
ing with axial, coronary and sagittal

Figure 1a-b: Virtual anatomy and virtual
dissection of the heart and the thoracic
vessels. At the beginning (Figure 1a),

the heart and vessels are hidden by the
chest. In order to make the topographical
relations and anatomical structures more
graspable, the chest is removed using the
sculpting tool (Fig. 1b).

The thoracic aorta and its major branches,
the pulmonary trunk, pulmonary veins,
superior vena cava and ventricles can be
clearly depicted

www.european-hospital.com

visualisation in real time.

This new technological concept
facilitates individual and intuitive
work with radiological-anatomi-
cal image data and can help to
improve spatial imagination. At this
year’s ECR, the software developer
Dr Unterhinninghofen will intro-
duce, for the first time, this tech-
nological implementation and new
potential.

Most recently, the teaching and
learning concept at Heidelberg has
also been supported by a CT-scanner
in the anatomy department. This
makes it possible to digitise prepa-
rations prior to macroscopic anato-
my with high-resolution procedures
and to explore and analyse them
alongside the dissection, almost as
in ‘real’ medical routine.

|

Figure 2a-d: The data can be viewed in axial (a), sagittal (b), coronal (c) and arbitrarily
adjusted oblique images planes (d). Identification of the same anatomic structures in
different orientations facilitates three-dimensional appreciation

Figure 3: Radiographic chest plain film to visualise only the summation of lung, chest
and bone, which is better understandable by prior 3-D and 2-D-image viewing
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Prospectively ECG-triggered high-speed coronary CTA of the heart. Performed at 70 kV with 30 ml of contrast agent and
iterative reconstruction, the scan had an effective dose of 0.17 mSv. The image clearly shows a stenosis in the proximal ramus

interventricularis anterior

Should CTA become a
screening procedure?

With low tube voltage, reduced radiation and contrast agent dose, the

system delivers sufficient and meaningful data

CT angiography (CTA), an objective
method to visually assess cardiovas-
cular risk, provides reliable data that
can help save treatment costs. As
CTA is becoming less invasive due
to reduced radiation and contrast
agent dose, low tube voltage and
new technologies the technique’s
popularity among physicians is
increasing. In view of these facts,
could CTA become a screening tool
for disease prevention? Radiologist
Professor Uwe Joseph Schopf, spe-
cialist in cardiology and paediat-
rics and Director of the Division
of Cardiovascular Imaging at the
Medical University of South Carolina
in Charleston, is carefully optimistic:
‘At least we are now in a position
to collect sufficient and meaningful
data on this issue.

A CTA frequently shows that an
alleged high-risk patient is not at
such a high risk after all — a fact that
has obvious implications for treat-
ment costs. For example, a patient
with a high lipid level undergoes a
CTA but the scan shows no arterio-
sclerosis whatsoever. Imaging thus
indicates that a long-term therapy
to rigorously decrease lipid levels
might not be necessary. In short:
Imaging shows which patients really

Austrian-born Professor Uwe Joseph
Schopf studied medicine at Ludwig
Maximilian University in Munich,
Germany, where he then became a
resident at the diagnostic radiology unit
at Klinikum Grosshadern. His cardio-
thoracic imaging interests led him across
the Atlantic to Brigham & Women'’s
Hospital, Harvard Medical School in
Boston.

Today he is professor of radiology,
cardiology and paediatrics and Director
of the Cardiovascular Imaging Division
at South Carolina Medical University in
Charleston, SC, and a renowned expert in
CT and MRI diagnostics. His national and
international medical societies’ awards
and honours are numerous, and Medical
Imaging Magazine has twice ranked

him among the ‘Top Ten Cardiovascular
Imagers in the Nation'.

With technological developments significantly

reducing invasiveness of cardiac CT, it is very

likely that the procedure will be used

Jfor early detection of coronary beart disease.

do need therapy and prevention.
“This is an important contribution to
cost efficiency — made by an imag-
ing procedure. Quite a surprise in
view of the fact that imaging is often
considered expensive and a prime
candidate for cost reduction initia-
tives,’ the cardiologist points out.

High risk or not, and is there a
stenosis in the coronary arteries
and if so, how severe is it? These
are important questions for car-
diac patients — 80 to 90 percent of
whom can be examined using a
prospectively triggered CTA proto-
col (approx. 1 to 3 mSv), which pro-

vides reliable and precise diagnos-
tic information. A major advantage:
Heart rate does not affect this proce-
dure; 80 to 110 bpm are no problem
and do not result in artefacts as long
as the heart rate is not too irregular.
‘It is important to trigger during
systole, not diastole — a fact not
every CT operator is aware of, Prof.
Schopf points out. Contrast agents
are applied when stenoses need to
be detected or when arterioscle-
rotic changes, including unspecified
coronary plaque, need to be visual-
ised comprehensively. High-speed
CT allows further dose reduction
— currently, however, this new tech-
nology is limited to patients with a
suitable heart rate.

Radiation dose depends on tube
voltage and obviously patient phy-
sique. ‘With normally built patients
we perform a prospectively trig-
gered exam at 100 kV, which means
a radiation exposure of 1 mSv and
less, the expert explains. The adjust-
ment of tube voltage to the indi-
vidual patient is an important and
very simple tool to reduce exposure
effectively. Tube voltage also affects
the signal transfer of the contrast
agent: the lower the voltage the
stronger the signal and lower the
necessary contrast dose. Professor
Schopf: ‘Today, a complete CTA at
80 kV can be performed with 30 ml
of contrast agent.

In recent years the discussion -
initiated primarily by US physi-
cians — focused on dose reduction.
Today, many technological innova-
tions aim to reduce voltages, inde-
pendent of patient physique. ‘Now
there are even programmes that
determine the optimal tube volt-
age automatically for each patient.
This makes the standard protocol
of 120 kV, which is very popular in
the US, obsolete, Prof. Schopf adds.
Another factor that previously lim-
ited voltage reduction was the actual
capacity of X-ray tubes. The systems
could develop sufficient current to
scan a patient at low voltage only
if the patient was very lean. ‘This is
another technological problem that
has been solved: Now we can use
low tube voltage across the board.

He believes that more patients can
benefit from this technology due to
three major factors — low tube volt-
age as the precondition for reduced
radiation dose and reduced contrast
dose — which continuously reduce
CTA invasiveness. ‘In view of these
innovations we should seriously
consider CTA as preventive screen-
ing procedure, the expert suggests.
Whether in the end cardiac CT will
really be a suitable procedure to risk
stratify patients and to determine
medication remains to be seen -
currently the available data do not
allow a final conclusion. Since there
are low invasive techniques and
procedures, Prof. Schopf sums up:
‘It’s our task to do further research
on cardio CT and to provide mean-
ingful data to assess the suitability
of the procedure’

CT developmi

excel those fc

Alain Blum, organiser of the
French CT Symposium, which
recently took place in Nancy

For the sixth time, Alain Blum MD
has invited the French CT commu-
nity to Nancy to attend a sympo-
sium on multi-detector CT. The last
invitations, two years back, drew
several hundred radiologists and
every CT manufacturer to Nancy for
two days of debate, discussion and
demonstrations. ‘There have been
leaps in technology and develop-
ments that are shaking up clinical
practice, explained Dr Blum, head
of the radiology department at the
University Hospital Centre in Nancy.
‘Every year we hear that CT is fin-
ished when, in fact, manufacturers
continue to make enormous invest-
ments in research and each year has

seen new developments far more
significant than we have seen for
MRI. Besides, this is also a personal
thing - inviting people I like a lot.’
A third reason for organising
the symposium, he told European
Hospital, is that ‘Everyone in France
is a bit depressed about the finan-
cial crisis that has impacted on the
possibility for hospitals to acquire
scanners. I think it becomes impor-
tant to have a more optimistic dis-
cussion, telling colleagues we need
to move forward, that we must not
fall into a psychological morass, that
technical developments are benefi-
cial to everyone — the patient, radi-
ologists, healthcare institutions,” he
explained. ‘We see, in some recent
purchases, that people are ordering
low-cost scanners to spend the least
amount possible without taking into
account that this will affect diagnos-
tic quality and, after all, we need to
maintain a sufficient level of quality.’

Images of a 27-year-old female with
double hip implants. At left (1), an image
acquired at 1.2 milliSievert and processed
using iterative reconstruction. At right (2)
an acquisition at 1.2 mSv using advanced
adaptive iterative dose reduction with
metal artefact reduction sequence

(]

Foreseeing the
of CT systems

Lower radiation dose and improved workflow in advanced systems

will increase uptake up to 2019

Reporting on the CT market up to
2019, GBI Research predicts that
lower radiation dose, greater patient
comfort and improved workflow
in advanced systems will raise
implementation rates for computed
tomography.

The report presents key trends
affecting three systems segments:
high-, mid- and low-slice computed
tomography systems, and analyses
the ‘market dynamics’, all based

on data sourced from proprietary
databases, primary and secondary
research and in-house analysis by
the firm’s industry experts.

With a focus on key geographies
— the USA, Canada, United Kingdom,
Germany, France, Italy, Spain, Japan,
China, India, Australia and Brazil -
the company share data for 2012 is
quoted as $3.8 billion and annual
market revenue data is forecast to
become $5.9 billion by 2019, at

% i
i )
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Although some clinicians say computed tomography is dead. ..

nts far
r MRI

Endorsed by the French Society
of Radiology, this year’s symposium
was jointly organised by Dr Blum
and Marc Zins MD, who leads the
radiology group at Saint Joseph
Hospital in Paris.

Innovations affecting diagnostic
strategies and practice will be a
focus for discussions with pres-
entations on dual-energy image
acquisition, spectral imaging, per-
fusion, iterative reconstruction and
metal artefact reduction (MAR).
Additionally, back end operation for
image processing, structured report-
ing, or archiving and storage will be
highlighted.

Managing radiation and dose will
fill a whole session, as 2014 sees
hospitals across France deploying
new software for tracking and moni-
toring patient and staff exposure.

In Manufacturer’s Corner every
CT-scan vendor will present prod-
ucts and the symposium will close
with its signature final session fea-
turing a face-off of consoles in a
real-time demonstration.

In charge of departments for mus-
culoskeletal, emergency and neck
radiology, it is not surprising that
Dr Blum singles out advances in
MAR as among symposium high-

- future

a Compound Annual Growth Rate
(CAGR) of 7%.

The new report states that just
four companies — GE Healthcare,
Siemens  Healthcare, Toshiba
Medical Systems Corporation and
Philips Healthcare — accounted for
more than 75% of the CT market in
2012, with a market share of 22.5%,
22.1%, 17.9% and 13%, respectively.

To further increase revenue,
these top firms are also establishing
manufacturing facilities in develop-
ing countries such as India and
China. ‘Companies such as Siemens
Healthcare and GE Healthcare have
set up manufacturing facilities not
only to meet domestic demand,
but also to export CT equipment
to developed countries, explained
Rashmi Nishtala, GBI Research’s
Analyst covering Medical Devices.
‘This move is expected to signifi-
cantly reduce the operating costs
of these firms, which will have a
cascading effect on improving profit
margins.’

* The industry report ‘Computed

Tomography Systems Market to 2019 is

available at http://www.gbiresearch.com
|
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lights. “Today all manufacturers offer
with different levels of effective-
ness a reduction in metal artefacts,
he said. ‘This completely changes
orthopaedic imaging. Up to this
point we have been troubled with
all the metal hardware, and now
it is no longer a real obstacle. For
example, with hip implants stand-
ard radiology shows the prosthesis
and bones while the scanner can
now show the implant, and show
the bones, cement and affected
soft tissue better. This becomes
important taking into account that

patients with pain associated with a
prosthesis sometimes present with
articular and peri-articular pseudo-
tumours linked to a reaction that
can be inflammatory or allergic.’

In other practice areas, the
increasingly rapid speed of scan-
ners has created new opportunities,
notably for cardiac investigations,
he added. This has come alongside
reductions in radiation dose, and
today effectively all CT exams are
performed at lower dose. ‘Thanks to
algorithms for iterative reconstruc-
tion, there have been great advanc-

es, and we will see this go even
further with coming improvements,
he said. ‘We’ve seen improvements
in post-processing of image that’s
much faster and efficient, which
improves workflow.

‘We can also do thoracic scans
at very low dose, which is why I
invited two specialist to debate this
around the question ‘Can We Leave
Behind Thoracic Radiography? In
other words, with a dose equivalent
to traditional chest X-rays, can we
do better with a scanner?’

‘In my opinion, we will see a

migration from standard radiology
to the CT scanner, he predicts.
Today we do a lot of traditional
chest X-rays because there is a good
spatial resolution and it’s performed
at a low dose; but a segmented scan
is much more effective and, if today
we can perform a scanner exam at
the same dose as a chest X-ray, and
can improve the workflow, then I
believe we will progressively see a
shift to thoracic CT and, perhaps in
the near future, there will not be as
many chest X-rays.

|
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Hitachi recognizes the need for effective healthcare in our society today and for our shared future. Utilizing
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Pain management

Interventional therapies for
damaged intervertebral discs

Report: Michael Krassnitzer

‘No large incision, no scalpel and
no sutures: Radiologically guided,
minimally invasive procedures can
help many patients with chronic
pain when conservative procedures
don’t work, said Professor Siegfried
Thurnher, head of the Department
of Radiology and Nuclear Medicine
at Vienna’s Hospital of St. John of
God. The main focal area is the
spine. ‘Interventional radiology can
precisely access the area where
the pain originates and can, for
example, administer ozone to the
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A Zurich University Hospital medical
graduate, and from 1991-2001an
employee at Vienna's Medical University
and the city's General Hospital, and

then Deputy Head of Interventional
Radiology at the University Clinic for
Radiodiagnostics, since 2002 Professor
Siegfried Thurnher, EBIR, has led

the Radiology and Nuclear Medicine
Department at St. John of God Hospital in
Vienna.

The professor is an internationally sought
after lecturer, having delivered around 200
at scientific congresses. He has also been
a Live-Case Surgeon as well as moderator
of numerous workshops

© Hospital St. John of God,

Angiography: ozone injection in the intervertebral disc

intervertebral discs or inject bone
cement into the vertebrae to repair
fractures, or fix metal or plastic
sleeves in the dorsal area of the
spine.’

At the recent congress of the
German, Austrian and Swiss (DeGIR,
OGIR, SSCVIR) Associations for
Interventional Radiology (IROS
2014) held in Salzburg this January,
various sessions focused on pain
therapy.

Florian Streitparth MD, from the
Radiology Institute at the University
Clinic Charité in Berlin, Germany,
spoke on the treatment of pain
caused by herniated discs and disc
degeneration with so-called intradis-
cal procedures. The basic principle:
Removal and cauterisation of the
discal tissue to reduce pressure and
relieve painful nerve compression.

@® Percutaneous laser-disc com-

pression (PLDD): The nucleus
of a herniated disc is shrunk
using a laser beam

@ Intradiscal Electrothermal

Therapy (IDET): An electro-
thermal probe is guided into
the disc and heated to 700
Celsius

@® Automated percutaneous lum-

bar discectomy (APLD): The
disc nucleus is extracted via
aspiration.

@® Percutaneous laser discectomy:

Water in the disc nucleus is
evaporated by laser, which
reaches temperatures of up to
6000 Celsius.

@® Chemonucleolysis: The disc

nucleus is liquefied with the
help of an enzyme (chymopa-
pain) and then aspirated.

Some of these procedures must
still be considered as experimental,
the radiologist explains. Initially the
entire range of conservative proce-
dures, i.e. medicinal treatment as
well as physiotherapy, heat thera-
py and electrotherapy should be
exhausted before one of these new
procedures is used, Dr Streitparth
emphasised, concluding: ‘At the
moment, the evidence of success for
these intradiscal procedures is not
yet that promising. However, with
good patient selection the proce-
dures will become a good option.’

The intradiscal procedures must
be on a par with well-established
and very effective therapies. There
is much evidence regarding the
effectiveness of medicinal therapy,
he points out. There is also per-
iradicular therapy (PRT), i.e. per-
cutaneous infiltration of the nerve
roots with pain medication and
similar procedures.

‘PRT and other, similar procedures
are of low impact and strain and
effective at reducing pain in around
two thirds of patients,’ explained
Dr Bernhard Oder, Head of the
Department of Nuclear Medicine
at the Vienna’s Hospital St. John of
God. In Austria, crystalline corti-
costeroids are also being used for
treatment, he added. However, in
Germany crystalline corticosteroids
have not been licensed for infiltra-
tions to the spine. German radiolo-
gists are therefore hoping for sup-
port from their Austrian colleagues
to back up their argument. Dr Oder
can refer to a study carried out at his
hospital involving 700 patients who
suffered no retrospective complica-
tions after percutaneous infiltration
with crystalline corticosteroids.

NewTom
Booth #515
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standards, flawless reliability and sheer quality. These ingredients make 5G the best way to explore new fields of application.

MUSICA hi
notes 1n in

Revealing all: adult, child or infant, slim to

MUSICA software introduced auto-
mated, exam-independent digi-
tal image processing using con-
trast enhancement founded on
multi-scale mathematics. Now, Agfa
HealthCare has added Fractional
Multiscale Processing (FMP), to cre-
ate a new generation of MUSICA
that will be available soon for all of
the firm’s CR and DR systems.

Although the new improved ver-
sion, developed with input from
specialists such as paediatricians
and thoracic experts in regional and
international university hospitals, is
much advanced, Agfa HealthCare’s
senior researcher Pieter Vuylsteke
PhD points out that the software
still provides all past benefits but
now also meets the evolving imag-
ing needs of the healthcare sector.

‘MUSICA is fully automatic,
very easy to use and install, and
gets maximum information from
a clinical image, independent of
the patient’s body size (adult, child
or infant; slim up to obese) or
of the exam type, Jan Leeuws,
Business Unit Manager of Digital
Radiography added. ‘There is no
need to configure the image pro-
cessing parameters for each exam,
and the technologist doesn’t need
to apply specific settings for each
exam type and exposure technique.
That hasn’t changed.

Nor has Agfa HealthCare’s MUItiScale
Image Contrast Amplification
(MUSICA) mathematical principle.
Developed in the 1990s, this has
proved to be the most successful
image processing technology for
digital X-rays, the company con-
firms. ‘One of our key design goals
was to let the users obtain consist-
ently high image quality across all
exams and all patients at all hospi-
tals, while applying a minimal radia-
tion dose.

Some fundamental changes have
been made to the system’s sub-

EUROPEAN HOSPITAL Vol 23 Issue 1/14
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Better visualization of subtle details in the abdomen

ts the high
1281Ng
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structure. “To nicely render the most
difficult zones of an image, such
as the abrupt transitions from low
to high density areas, we have
applied a new mathematical algo-
rithm - called Fractional Multiscale
Processing (FMP), Dr Vuylsteke
continued. ‘With this algorithm, the
image processing filters are further
decomposed to elementary frac-
tions, which are processed sepa-
rately. As a result, we can represent
the greyscale differences in a more
natural way, without artefacts.

FMP also eliminates the need for
window level adjustment to enhance
visibility of details. Several addition-
al improvements have been made
in the mechanisms that adapt the
contrast, noise and greyscale of the
images. In general, the images are
more homogeneous and pleasant to
look at for the radiologist, as well as

Sharper trabecular, carpal and cortical
bone. Balanced presentation of soft tissue
and all bone structures

being enhanced and represented in
a very consistent way. The new soft-
ware is also reported to be easier
to install.

With its larger dynamic range,
the new software offers enhanced
image detail and visualisation con-
sistency, particularly for images with
large variations in signal strength.
Image processing is robust and the
image is always optimal, independ-

ent of the exposure technique, Agfa
HealthCare reports. ‘Subtle bone
details often tend to fade in the
vicinity of implant edges, but these
details are now well preserved and
easily visible,” added Dr Vuylsteke. ‘I
compare it to being able to hear a
pianissimo passage after an explo-
sion’

In skeletal imaging, for example,
no artificial shadows show up next
to long bones or metal implants,
making subtle details of the inter-
faces more visible. Trabecular struc-
ture is presented with improved
sharpness, and there is appropriate
transparency in overlapping struc-
tures, e.g. carpal bones. In chest

X-rays, details from the bones, the
mediastinum and lower lung area
behind the diaphragm are revealed
with better clarity, without impair-
ing lung visualisation. All of which,
Jan Leeuws notes, provides radiolo-
gists with more image details to aid
diagnoses in less time.

‘When we showed the [contribut-
ing] radiologists the new version of
MUSICA, many got used to the new
image presentation very quickly!
says Piet Vuylsteke.

‘Once you appreciate that level of
detail; they said, ‘there’s no going
back’

Pieter Paul Vuylsteke MSc PhD, who
graduated in electronics engineering

at Leuven's Catholic University, is Agfa
Healthcare's senior scientist and expert
in medical image processing, currently
leading an R&D team of six experts in
this field. He is the principal developer of
the Musica image contrast enhancement
software for digital radiography and
inventor of the underlying concept of
multi-scale contrast enhancement.

Dr Vuylsteke has also filed 40 patents
relating to medical image processing.

In 1994 he received the Otto Bayer
Medal for honouring scientific research
achievements.

www.european-hospital.com
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PET/CT-specific radiopharmaceuticals
for diagnosis and therapy

The multiple benefits of PET/CT are
undisputed — one being the fact that
radiopharmaceuticals, which are
used at pico and nano levels — are
not toxic. Newly developed radio-
pharmaceuticals are highly specific
and thus allow precise molecular
characterisation of the tumour in
question. Today, however, not only
pharmaceutical companies but also
academic research institutions pro-
duce these powerful substances.
Ludwig Maximilian University
(LMU) in Munich has operated its
own radiopharmaceutical produc-
tion lab since August 2013.
Professor Dr Peter Alexander
Bartenstein, Director of the LMU
Clinic and Polyclinic for Nuclear
Medicine, explains the medical and
healthcare policy aspects of this
development, first pointing out that
the organisation produces about a
third of the substance for its own

PET/CT study using Ga-68-PSMA in a
patient with metastasised prostate
carcinoma

clinical purposes. These homemade
tracers are extremely important, he
adds, because they ‘enable us to
perform very specific diagnostic
procedures that are tailored to the
relevant tumour.’

Neuroendocrine tumours (NETS) are
diagnosed using a substance called
DOTATATE, which attaches to soma-
tostatin receptors - expressed by
those tumours and thus identify-
ing them. Even more: combined
with radionuclides such as Lu-177
or Y-90 the radiopharmaceutical is
introduced intravenously and travels
through the entire body, allowing
precise radiation - i.e. treatment — of
the tumour. This is already clinical
routine, the professor explains. In
85% of cases considered beyond
therapy, this form of radiation may
at least stabilise tumour growth.
However, with an incidence of about
2.5 per 100,000 people, neuroendo-
crine tumours are rather rare.
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‘If we could transfer this principle
of combining diagnosis and therapy
to treat other, more frequent tumour
types, prostate carcinoma, for exam-
ple, that would be major medical
progress that would benefit many,
many patients, Prof. Bartenstein
hopes. To diagnose prostate can-
cer, oncologists today use a sub-
stance developed in Heidelberg.
This attaches to the prostate-spe-
cific membrane antigen (PSMA). If
the radiopharmaceutical triggers a
signal in the lymph nodes, meta-
stases of a prostate carcinoma are
confirmed because PSMA is over-
expressed in prostate cancer. ‘As far
as diagnosis is concerned, this is
pretty good news; but we have to
work on the corresponding therapy,
he concedes. One of the major chal-
lenges is high radiation exposure of
the kidneys — which needs further
research.

The advantage of advanced radio-
pharmaceuticals is clear: Diagnosis
is highly specific, a precondition
for a targeted therapy tailored to
an individual patient. With pros-
tate cancer, for example, the diag-
nosis goes far beyond confirming
enlarged lymph nodes: The antigen/
radiopharmaceutical couple identi-
fies the metastases of the prostate
cancer cells. Based on the individual
patient’s situation surgery is sched-
uled, or a personal radiation plan
can be designed.

Pharmaceutical companies are
known to focus their research on
frequent — and thus profitable —
indications, such as Alzheimer’s, to
recover enormous costs incurred
during the lengthy development
and approval procedure for a new
drug. However, neuroendocrine
tumours are so rare that pharma-
ceutical firms shy away from any
major investments. ‘We are closing
this gap by developing substances
to treat rare congenital diseases,
Prof. Bartenstein explains. ‘It goes
without saying that we do apply the
same high level of safety standards
as any pharmaceutical company.
However, not every clinic though
has the resources to operate a pro-
duction lab for radiopharmaceuti-
cals and, since the substances are
cannot be marketed, there is a very
real danger of a two-tiered health-
care system. ‘Patients who live far
away from large research hospi-
tals benefit less from such medi-
cal progress, the professor points
out. Despite the much-discussed
patient mobility, the reality cannot

Professor Peter A Bartenstein has
directed the Clinic and Polyclinic for
Nuclear Medicine at Ludwig Maximilian
University in Munich since 2006.
Following his medical studies and
specialist training in nuclear medicine
at Miinster University, Deutsche
Forschungsgemeinschaft (DFG) awarded
him a research fellowship with the

PET group at Hammersmith Hospital in
London.

From 1994-99, as senior resident at TU
Munich, he led the institution’s entire
in-vivo diagnostics and the Neurology
working group at the PET Centre. He then
headed the Nuclear Medicine Department
at Johannes Gutenberg University in
Mainz before his return to Bavaria.

He is Board Member of the German
Society of Nuclear Medicine (DGN) and
a member of the steering committee of
the Biotech Cluster ‘m4’ of the German
Federal Ministry of Education and
Research (BMBF).

be denied: The further the geo-
graphical distance between a patient
and state-of-the-art clinical services,
the lower the likelihood that those
services will be available for that
patient. ‘This is a healthcare policy
issue, Prof. Bartenstein says, ‘since
it was a political decision to tighten
pharmaceutical laws that helped to
bring about this situation in the first
place’

Offering radiology a growing role in drug development

Validating imaging biomark

Report: Mark Nicholls

New imaging biomarkers are helping
radiology to play a greater role in
new drug developments.

With projects underway to vali-
date imaging biomarkers and make
them as trusted as pathology, John
Waterton, Professor of Translational
Imaging at the University of
Manchester in England, believes
they are set to be increasingly
important tools in the development
of new targeted cancer therapies.
He will outline their rising role in
the session ‘Imaging biomarkers in
cancer drug development’ on 7th
March at ECR 2014.

Ahead of the session Prof.
Waterton, who is also Chief
Scientist (Personalised Healthcare
& Biomarkers) for AstraZeneca, out-
lined how image measurement can
be impacted on by factors such as
variations between manufacturers’
equipment or how each radiologist
makes measurements, resulting in
reluctance among drug develop-
ers to adopt quantitative outputs
from radiologists without any form
of standardisation. Although many
imaging biomarkers have been pub-

lished in cancer research, few are
sufficiently robust, routine and well-
characterised to be used as routine
tools in clinical cancer research. The
professor also acknowledged that
the qualification and technical vali-
dation of imaging biomarkers poses
unique challenges not encountered
when validating conventional bio-
markers measured in vitro with
diagnostic devices.

Professor Waterton is a key figure
in the Innovative Medicines Initiative
(IMD), a €5 billion Joint Undertaking
between the EU and European
Federation of Pharmaceutical
Industries and Associations, which
have initiated projects in drug safe-
ty, drug efficacy, knowledge man-
agement and training, including

developing imaging biomarkers for
a role in drug development.

The professor’'s main project
—  QulC-ConCePT, Quantitative
Imaging in Cancer: Connecting
Cellular Processes with Therapy -
is an IMI-funded project designed
to qualify imaging biomarkers of
tumour cell proliferation, apoptosis
and necrosis, and is aimed at trying
to standardise and understand imag-
ing biomarkers, particularly FLT-
measurement using PET and ADC
from diffusion-weighted MRI.

‘At ECR I will be discussing prob-
lems of validating imaging biomark-
ers in general, he said. ‘There are
already two pharmaco-dynamic

ECR DIARY DATE:

4 pm. 7th March. Room I/K.

The session ‘Imaging biomarkers in cancer drug development’ will include a discussion of
functional imaging and quantitative nuclear medicine in drug development, and examine
which new imaging biomarkers are on the horizon in drug development

imaging biomarkers that are trusted
and highly-interpretable — FDG-PET
and DCE-MRI Ktrans. Our aim is to
double that number to four’

Evaluating a new drug in a com-
prehensive range of cancers at dif-
ferent doses, schedules and combi-
nations, is a difficult challenge. The
aim is to use the pharmaco-dynamic
imaging biomarkers to offer a rapid
readout to help drug developers
decide whether or not to continue
work on an investigational drug.

Professor Waterton hopes imaging
biomarkers will make drug develop-
ment more cost-effective, but stress-
es that will only be so if the outcome
of the decision-making biomarker is
believed. How, he asked, can you
be sure that ‘no change in imaging
biomarker’ really means ‘drug is not
working?’

He hopes ECR delegates will
begin to understand the importance
of standardisation of imaging bio-
markers across different scanners
and different hospitals, as well as
the need for biological validation to
mitigate the risk of false negatives.
‘The ultimate benefit for patients
is that we bring targeted anti-can-
cer drugs to the right segment

of the patient population earlier.
Radiologic imaging offers some real
opportunities there because unlike
pathology we can measure every
part of every lesion in almost every
anatomic location.

‘Obviously we need to do this cost
effectively, otherwise the drug price
would be so high that nobody could
afford it, he added.

Professor Waterton acknowledged
that molecular pathology has been
hugely successful in personalised
care and cancer drug develop-
ment over the last decade and,
although traditional radiologic
structural imaging remains a main-
stay to assess objective response or
progression-free survival, he noted
that the success of pathology has
‘eclipsed’ pharmaco-dynamic imag-
ing to a degree during that period.
‘One of the reasons for that is that
our measurements - the imaging
biomarkers — can be difficult to
interpret. What this talk will cover is
how we can build radiologic imag-
ing biomarkers that are trusted tools
for drug developers so radiologists
can play an even bigger part in can-
cer drug development alongside the
pathologists.’

EUROPEAN HOSPITAL Vol 23 Issue 1/14
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Setting new clinical

values in X-ray imaging

Shimadzu, specialist in diagnostic
imaging equipment, is presenting
its latest technologies and clini-
cal application solutions at ECR
2014. Among these is the Opescope
Acteno, a surgical C-arm system that
merges high image quality with ease
of use, the company reports.

For use in operating theatres and
emergency rooms, the C-arm is
fully counter-balanced and provides
extra-light movements and position-
ing, Shimadzu explains, adding: “The
exclusive manual vertical C-arm
movements enable much quicker
height adjustments in routine opera-
tions.

Other devices on display will
include: The Trinias angiography
series — multipurpose systems for
cardiovascular and angiographic
procedures equipped with a 30 x
30 cm FPD supporting a wide range
of vascular interventions from head-
to-toe, or with a 20 x 20 cm FPD
supporting specialist cardiovascu-
lar interventions, the firm explains.
‘Innovative designs applying the
Score, Smart and Smile philosophy
set Shimadzu apart’

Sonialvision G4 multi-

functional R/F system

‘The new Sonialvision G4 is a high-
performance R/F table providing
numerous best-in-class features sig-
nificantly improving functionality
and operability, the manufacturer
reports. ‘Sonialvision G4 covers the
widest possible range of examina-
tions, including tomosynthesis for
general radiographic imaging and
_____________________________________|

Shimadzu is at the ECR:
Expo C. Stand 312.
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slot scanning. It is equipped with
the largest available FPD at 43 x
43 cm and Shimadzu’s next genera-
tion digital imaging platform. The
SUREengine technology contributes
to creating excellent image quality
and enables the natural enhance-
ment of the entire image for clearer
revelation of all examination areas,
including small, faint targets.’

Evolving technology with
high flexibility

‘MobileDaRt Evolution’s highly
developed functions improve the
clinical workflow in mobile DR
Different FPDs with fields of view
of 43 x 43 cm, 35 x 43 cm, and 27
X 35 cm are available. The choice of
different detectors allows very high

flexibility, the firm explains, ‘like
running two different detectors to
enhance the range of applications,
retrofitting the analogue MobileArt

series, or even sharing the detec-

13

Sonialvision G4 —
a multifunctional
R/F system

—— s

tors with compatible digital X-ray
rooms.

Details: www.shimadzu.eu/ and/or
medical@shimadzu.eu

Professor John Waterton is
AstraZeneca's Chief Scientist for
Personalised Healthcare & Biomarkers and
Professor of Translational Imaging in the
Manchester Academic Health Sciences
Centre, University of Manchester.

He gained his first degree and PhD at the
University of Cambridge and, following
postdoctoral work in Vancouver and
Oxford, in 1980 he joined AstraZeneca
(then ICl), where he established the first
in vivo magnetic resonance lab outside
academia. Over the past 35 years he

has deployed MRI and other imaging
technologies to support drug discovery.
He has a particular interest in the
evaluation of imaging biomarkers and
their translation into validated tools for
decision-making in clinical research and
ultimately in patient care.

www.european-hospital.com
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Optimised breast cancer diagnosis at any time

Positron emission mammography (PEM)
improves breast cancer management

US-American researchers have shown
that positron emission tomography
(PET), a tried procedure, is a helpful
modality to detect breast cancer. Dr
Frank Miller and his team of radi-
ologists and nuclear medicine spe-
cialists in Ludwigshafen, Germany,
are the first office-based physicians
in Europe to use positron emission
mammography (PEM) successfully.
The medical and psychosocial
aspects of breast cancer detection
have long been a major focus of
Frank Miiller’s work as he particu-
larly aims to offer a definite diag-
nosis quickly and transparently in
order to spare his patients superflu-
ous examinations and therapies.

PEM is a highly innovative specialist
application of PET to visualise tiny
breast tissue changes. The technique
is based on the same principles
as its ‘big sister’ PET: it analyses
increased glucose metabolism in the
cancer cells via an injected radio-
tracer — usually FDG, an analogue
of glucose incorporating F18, which
has a very short half-life.

A special detector head identifies
FDG uptake and the data are con-
verted into high-resolution images
of the breast tissue. The examina-
tion procedure itself is very simi-
lar to conventional mammography:
the breasts are individually placed
between two plates and compressed
but, while in a conventional mam-
mography a pressure of about 20 kg
is applied, PEM requires only 7 kg.

‘PEM can detect tumours of a mere
1.6 mm - about the width of a rice
grain,” Dr Miller explains. ‘The most

important advantage: at this early
stage breast-conserving surgery is
still possible. Moreover, all suspi-
cious lesions in the breast and the
axilla can be identified in one ses-
sion and surgery can be planned
precisely, which means that super-
fluous interventions can be avoided.

‘If a biopsy is needed to histologi-
cally confirm a preliminary diagno-
sis, it can be performed right during
PEM with a device attached to the
imaging system. The tissue sample
is immediately tested and the radi-
ologist checks whether the sample
is sufficient or whether further biop-
sies are required.’

The more tissue samples are ana-
lysed, the more precise the histo-
logical results. PEM offers a further
major advantage: therapy response

Dr Frank H H Miiller studied medicine at
Free University Berlin. As research associate
at the Institute of Human Anatomy, his
dissertation focused on glucose metabolism.
During specialist training in imaging
diagnostics and nuclear medicine at

Charité, Berlin, in 1996 he became involved
in establishing its first PET service. From
2001 he led the organisation of a nuclear
medicine and PET centre at Auguste-Viktoria-
Krankenhaus in Berlin-Schoneberg. Dr Miiller
has been an office-based radiology specialist
in Ludwigshafen, Germany, since 2003 and,
from 2011, chairman of chairman of PET e.V.

Observed PEM
advantages:

@ Unambiguous and fast diagnosis.
Suspicious lesions can be biopsied and
evaluated quickly and reliably

@ Dense breast tissue and menstruation
cycles do not affect the quality of the
procedure

@ Patient-friendly examination in a sitting
position, no tube, no claustrophobia

@ Higher specificity than MRI, which
means fewer unnecessary biopsies
particularly in smaller lesions

® Increases options for breast-conserving
surgery

® Chemotherapy response can be
evaluated after two weeks.

I —

can be evaluated reliably after only
two weeks. While other modali-
ties allow assessment of therapy
response only after about three
months, PEM can indicate a neces-
sary change of therapy much earlier.
‘Thus patients are spared ineffec-
tive therapies with their negative
side effects and they are informed
early about therapy successes. This
strengthens motivation and confi-
dence in the physician’s work, Dr
Miiller points out.

In addition, because its perfor-
mance is not affected by scar tissue,
PEM is well suited for follow-up and
relapse detection.

Miiller’s own research supports study
results by US-American researchers:
PEM detects breast tumours with a
sensitivity and specificity of more
than 90 percent. In a comparative
study of PEM and breast MRI in 68
women with suspicious lesions Dr
Miiller found PEM to show a sensi-

PEM produces a 12-slice
tomographic image
display

Dr Frank Miiller is
convinced that PEM
promises to fill a
diagnostic gap

tivity of 100 percent and a specific-
ity of 94 percent with tumours of 9
mm. He is convinced: PEM offers
superior precision at high resolution
compared to other modalities, such
as mammography, breast ultrasound
or breast MRI. It thus offers many
advantages for the patient with sus-
pected and confirmed breast can-
cers.’

ECR DIARY DATE
10 March 2014. Room F2
14:00-15:30 and 16:00-17:30
1. PEM, PET and novel MRI

techniques
2. Emerging breast imaging

technologies

Digital breast tomosynthesis

Overcoming

Report: Mark Nicholls

Digital breast tomosynthesis offers
a number of benefits over other
modalities but challenges remain in
its optimum clinical application.

A major obstacle is reading time
at digital breast tomosynthesis gen-
erates extensive image data sets.

That is the view of Dr Pontus
Timberg, from Lund University in
Sweden, who will outline a number
of the technical challenges in using
digital breast tomosynthesis (DBT)
at a Satellite Symposium scheduled
for ECR 2014 in Vienna on 6 March.

Dr Timberg, who has conduct-
ed extensive research in the area
of digital breast tomosynthesis in
recent years, will highlight some
of the issues faced by radiologists
involved in the implementation of
DBT in a screening situation.

Speaking to European Hospital
ahead of his ECR session - ‘Technical
optimisation of digital breast tomo-
synthesis for future breast screening’
— Dr Timberg said: ‘Technical opti-
misation generally aims to improve
cancer diagnostics with DBT, but a

The image shows the visibility
of a spiculated mass with 3-D
tomosynthesis (left) and 2-D
mammography (right)
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major challenge is the reading time,
which is one of the major obsta-
cles when interpreting 3-D image
volumes.” During the session he
will present different approaches to
reduce reading time and also cover
limitations with current breast com-
pressions. However, he points out
that DBT does have advantages over
other modalities. ‘It has the ability to

the technica

reduce the effect of superimposed
tissue, which limits 2-D mammog-
raphy; digital breast tomosynthesis
is also a relatively cheap technol-
ogy that utilises similar technology
as used in 2-D mammography, he
added.

Dr Timberg is hopeful that ECR
delegates will take away a number
of learning points from the session.

‘There seem to be optimal condi-
tions that are dependent on the
type of lesion and diagnostic task,’
he said. ‘Delegates will hopefully
consider methods to reduce reading
time and viewing conditions in their
own optimisation.

However, there are clear advan-
tages from DBT for patients in
respect of improved lesion visibil-

challet

ity, which ultimately leads to better
cancer diagnosis. He is also optimis-
tic that clinicians will see benefits
in terms of reduced interpretation
times and improved image quality.

The Satellite Symposium has been
organised by Siemens Healthcare
Digital and focuses on breast tomo-
synthesis and low dose mammo-
graphy, looking at how innovations
compliment clinical routine.

Along with Dr Timberg’s contribu-
tion, the session will also look at
digital breast tomosynthesis from
an initial concept to clinical rou-
tine and high image quality with
lower dose mammography, and will
pose questions on whether DBT is
the new standard in the diagnostic
breast imaging and how to imple-
ment DBT as a method in specialist
training.

|
ECR DIARY DATE

Thursday, 6 March,

Satellite Symposium session

14:00-15:30, Studio 2014, SY 5.
|
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Company profile

Medicor Germany celebrates
21 successful years

Report: Daniela Zimmermann

Created by the Dutch industrialist
family Hilekes, in 1993 Medicor
expanded beyond the Benelux coun-
tries to enter the German-speaking
world as Medicor Germany GmbH,
selling contrast media injectors for
CT, MRI and angiography. Winfried
Backes and Heinz Gerhards, now
the company’s Managing Director,
were there at the beginning, 21
years ago. “We basically started with
the purchase of a fax machine, a
telephone and two company cars,
Heinz Gerhards recalls.

Initially, the new business was the
exclusive representative of Liebel-
Flarsheim (LF). However, a few

Hologic Selenia Mammography — main
driver for Medicor’s success

Hologic-Cup award ceremony on Feburary 1, 2014: Alphonse Yombi, chairman of the German Cameroon-Help Organisation, handed

over the trophy to the winning team of the Weimar FFC

years on, it lost the distribution
and service rights due to the LF
sale to Mallinckrodt
and  Covidien
Medicor respec-
tively. ‘This was
a sign for my
colleague and I

phy screening was introduced in
Germany at around the same time
that Medicor realigned itself. This
resulted in an increase in business
of 25-35% per year, and the service
and maintenance range also had to
be significantly expanded. Medicor
fully utilised this opportunity and

1hl-—l---—---—_p

-
-

o — began a new era

at Medicor, which
to this date continues
to be characterised by a

focus on diagnostic and inter-

e
3 to take over the | now has the biggest service net-
T reins ourselves. | work in Europe’s German-speaking
s With the main | areas, with more than 40 technicians
1 g product from | based between the Baltic Sea to
‘ Lorad, now called | south of the Alps.
Hologic, we Thanks to this large network the

medium-size company, based in
Kerpen, North Rhine-Westphalia, is
now an attractive business part-
ner for firms wanting to enter the
German market with service-inten-

ed off with the bone densitometry
programme from Hologic, goods
from the microwave ablation devices
manufacturer AMICA and products
from a large, Chinese HIFU manu-
facturer, Chongqing Haifu Medical
Technology Co., Ltd.

Medicor offers hardware as well as
software: partnering Visus, Medicor
was the first supplier and service
provider to offer and sufficiently
service the two information systems
used for screening in Germany.

Heinz Gerhards attributes the
company’s current market leader-
ship in breast diagnostics not least
to this unique selling point. ‘More
than 55% of newly installed sys-
tems in Germany are from Medicor,
followed, with a slight gap, by
Siemens and then a large gap by
all other providers. We have more

Heinz Gerhards, CEO of MMS Medicor
Medical Supplies GmbH, Kerpen/Germany

100 analogue devices and the first
positron emission mammography in
Europe, he explains.

This managing director is out to
win. A passionate football trainer, in
his spare time he trains the female
A-Juniors of the VSP Grenzwacht
Pannesheide e.V. team, aiming for
their promotion to the German
Football League. Heinz Gerhards’
dedication to Medicor is just as
whole-hearted and his enthusi-
asm does not stop at national bor-
ders. With the founding of Medicor
Austria and Medicor Switzerland he
launched two further, prospering
companies hoping to repeat the suc-
cess achieved by the German com-
pany by becoming the respective
market leaders in breast diagnostics
and X-ray and MRI-guided biopsies.

In his private life, apart from
soccer coaching, he is on the
board of the German Cameroon-
Help Organisation, which aims to
improve living conditions for peo-
ple in Africa and the provision of
cultural exchange. He repeatedly
succeeds in combining his passions,
such as with the first Hologic-Cup
held at the beginning of February
in Herzogenrath, or the sale of soft
toy giraffes at the ECR in aid of
Cameroon-Help.

Heinz Gerhards and Medicor, like
many medium-size German com-
panies, stand for a unique success

ventional  breast | sive products.
imaging.’ Even Samsung, the giant Far-East
1 w NI Perhaps it | player, trusts the competence of
| . - = was a fortu- | Medicor, by entering into a sales

nate coincidence
that mammogra-

partnership with the firm two years
ago. The range of services is round-

than 350 digital mammography and
tomosynthesis scanning systems on
the market, along with just under

story and laudable commitment.

1

Dr Pontus Timberg works in Medical
Radiation Physics at the Department

of Clinical Sciences, Malmé and the
Faculty of Medicine in Lund University,
Sweden. He is a member of the Malmo
Breast Tomosynthesis Group and has
conducted several studies of digital
breast tomosynthesis, including on the
feasibility of using slabbing to reduce
tomosynthesis review time and the
visibility of single spiculations in digital
breast tomosynthesis. Dr Timberg's work
has also covered pressure distribution

in mammography and compression of
breasts with malignant tumour masses;
visibility of micro-calcification clusters and
masses in breast tomosynthesis image
volumes and digital mammography.

care chain. An organization’s overall effectiveness
is therefore highly dependent upon on the abil-
ity of radiology to provide excellent service to re-
ferring physicians. But how is that best done? One
thing is certain: communication plays a major role.

To understand how communication between radi-

ologists and referring physicians can be improved, we

www.european-hospital.com

Find out how
radiology can improve
communication with

_ referring physicians.
Scan the code or go to
the report at
sectra.com/report

HOW TO INCREASE EFFICIENCY IN RADIOLOGY?
AT SECTRA, WE START BY LISTENING.

Radiology lies at the very center of the health-

asked 78 referring physicians and 78 radiologists to give
their views on the process of ordering studies and com-
municating results.

Download our report at sectra.com/report — and

if you’d like to continue the discussion, we’re at ECR,

booth #411.
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First results of the global Quantitative Imaging Biomarkers Alliance (QIBA) initiative

Liver fibrosis emerges as a
breakthrough for elastography

Clinicians agree elastography is an essential functionality in ultrasound, though they are divided on how to use it

Report: John Brosky

‘Elastography is in a position much
like Doppler 20 years ago, accord-
ing to David Cosgrove, BMBCh, MA,
FRCR, FRCP, Professor of Clinical
Ultrasound at Imperial College
School of Medicine in London. ‘Back
then Doppler was new and people
were excited about it. They wouldn’t
buy a high-end machine without the
capability. Yet they didn’t a quite
know what they would do with it.
That’s now the situation with elas-
tography.’

A renowned expert in ultra-
sound, Prof. Cosgrove has authored
numerous publications and is a key
contributor to the ‘Guidelines and
Recommendations on the Clinical
Use of Ultrasound Elastography’
from the European Federation of
Societies for Ultrasound in Medicine
and Biology (EFSUMB) that spells
out the basic principles and technol-
ogy as well as the clinical applica-
tions of ultrasound elastography. In
a similar effort, he helped compile
guidelines for the World Federation
for Ultrasound in Medicine and
Biology (WFUMB), with publication
expected later this year.

‘The guidelines have been effec-
tive in getting people launched
in the right direction, suggesting
where to put their efforts, as well
as helping to know what has been
found wanting, he explained, add-
ing that they also provide a good
meta-analysis, with the writers of
each section summarising the avail-
able literature and adding their own
experience.

According to the professor, the
reason for the uneven adoption
of elastography is that the qual-
ity is extremely variable: ‘There are
so many technologies, some good,
some very good, whilst in others the
results seem random, in some cases
regrettably rather poor.

The turning point in the wide
adoption of colour Doppler came
with deep vein thrombosis (DVT)
when it became clear that it was a
much easier diagnostic technique
and gave greater confidence. Once
clinicians found it indispensible for
this application, they were more
assured in applying it elsewhere,
Prof. Cosgrove pointed out.

He believes the breakthrough for
greater adoption of elastography
will come with investigations of
liver fibrosis. ‘Classifying this dis-

Four patients with hepatitis C and liver fibrosis in four different
stages.
Metavir scores (F1 to F4) were obtained from liver biopsy.
Elasticity charts of each case were acquired with a single pulse.
a) Patient with F1 liver fibrosis and SWE values of approx. 6.8
kPa, standard deviation 0.7 kPa

ease is difficult; he said. ‘Biopsies
are not nearly as easy as in the
breast, and take just a tiny sample of
a rather large organ, whereas elas-
tography can sample much, much
more. There are a lot of reasons why
liver elastography is probably going
to be the most important and widely
used application.’

The United Kingdom’s National
Health Service Technology Adoption
Centre (NTAC) found ultrasound
elastography, using the shear-wave
speed technique, ‘enables a non-
invasive, and therefore safer, diag-
nosis and subsequent monitoring of
liver fibrosis when compared to the
traditional gold standard procedure
of liver biopsy’

NTAC concluded: ‘the findings
suggest that for a cohort of 27,620
patients, the estimated number of
patients diagnosed with liver dis-
ease in England and Wales, imple-

ACEM
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b) Patient with F2 liver fibrosis and SWE values of 9.8 kPa,

standard deviation 1.6 kPa

) Patient with F3 liver fibrosis and SWE values of 11.3 kPa,
standard deviation 1.7 kPa
d) Patient with F4 liver fibrosis and SWE values of approx. 22.3

kPa, standard deviation 2.1 kPa

menting ultrasound elastography is
predicted to save a total of £14 mil-
lion, or £520 per patient’.

Benefits to patients included a
low risk of complications for the
non-invasive procedure, no pain,
and an outpatient exam of 15 min-
utes against a hospital stay of up to
three days for biopsy procedures.

It is a small study with three
centres, not as thorough as NICE
(National Institute for Health and

Noted at Medica and tl

Clinical Excellence) would have
done, but it is quite a strong recom-
mendation, Prof. Cosgrove notes.

For the ultrasound compo-
nent of the Quantitative Imaging
Biomarkers Alliance (QIBA) pro-
ject sponsored by the Radiological
Society of North America (RSNA),
the work group also narrowed its
focus to liver fibrosis, and also
selected the shear wave speed elas-
tography technology.

The flexible 6-megapixel 30-inch LED backlit colour display

Recently launched, Totuku’s new six
megapixel colour display CCL650i2
has a 30-inch screen and brightness
of 800cd/m?, making it highly suit-
able for all diagnostic conventional
X-ray applications, the manufacturer
reports, adding that the model is
equipped with a new LED backlight.

The successor of the CCFL tech-
nology is based on semiconductors
and is known from a variety of
consumer products. ‘The benefits
are both ecological as well as finan-
cial and qualitative nature, said
Marcel Herrmann, Totoku Medical’s
Marketing Manager for displays.
‘Compared to CCFL monitors, LED
displays save up to 20 percent
of electricity and have a longer
life span of about 30 percent — a
positive effect on the user’s budg-
et. Furthermore, the CO2 emission
decreases due to reduced energy
production. Specifically, those dis-

plays will use 15 percent less power
than their predecessor’ He also
mentioned environmental benefits
because LEDs ‘do not contain criti-
cal elements such as mercury’.

Additionally, the standby power
consumption has been reduced by
80% due to a newly developed
power supply.

The CCL650i2 also offers a newly
developed flexible input con-
cept, with a dual DVI and Dual
DisplayPort Input. ‘In this way users
can decide to connect two signals
from one workstation or to con-
nect two workstations, Totoku adds.
‘With Display Port, all recent AMD
or NVIDIA cards can be connected.
For older Matrox MED or RAD cards
the CCL650i2 support a 3MP simula-
tion mode, this ensures full compat-
ibility here [in Europel’

P

David Cosgrove, Professor of Clinical
Ultrasound, Imperial College School of
Medicine, London

Ultrasound based platforms in
this class include the Fibroscan from
Echosens, the Siemens S2000, S3000,
Philips iU22, and the Aixplorer from
SuperSonic Imagine. All systems are
capable of quantifying tissue stiff-
ness, but only two produce an ultra-
sound image.

‘Siemens’ Acuson S3000 pro-
duces a still image on which you
can take measurements, whereas
SuperSonic’s Imagine’s shear wave
elastography technology produces
a real-time, moving image, which
is a significant improvement and
is probably the pre-eminent of the
technologies, the professor pointed
out. The first results of the global
QIBA initiative, presented at the
RSNA congress in December 2013,
showed very low inter-observer vari-
ation on phantoms, ‘a reassuring
result, according to Prof. Cosgrove.
Currently a study of so-called con-
founders, like inflammation and
liver congestion, is underway with
the Harvard Medical School at the
Massachusetts General Hospital. A
second generation of phantoms fea-
turing a viscous component that
simulates fat content, or steatosis,
will now make the rounds of QIBA
participating centres worldwide.

Prof. Cosgrove: ‘The overall point
is to establish an undisputable clin-
ical application for elastography.
Adoption will ripple out from that.’

EUROPEAN HOSPITAL
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Innovation shows up and sharpens breast images

Three tiny grills deliver
high contrast X-rays

Mammography scans with lower
dose and higher contrast — that’s
the declared goal of Dr Nik
Hauser, Medical Director of the
Women's Clinic and Director of the
Interdisciplinary Breast Centre at
Kantonsspital Baden, Switzerland,
and Professor Marco Stampanoni of
Paul Scherrer Institute in Villigen,
Switzerland.

By building upon a procedure
used in materials research to cull
more information from X-rays the
added significant value to mam-
mography for breast cancer diag-
nosis. When passing through tis-
sue, X-rays are not only absorbed
but also refracted and scattered.
The researchers used this additional
information to generate breast scans
with more detail and higher con-
trast that show even minute tissue
changes.

‘While this principle is theoretical-
ly suited for any anatomy, it present-
ed itself for breast scans, because of
the high proportion of soft tissue in
the breast, which means the effects
are particularly well visible; Dr
Hauser explained.

Core components of this inno-
vative procedure are three tiny
grills, one being placed directly
behind the X-ray source, the two
others behind the tissue sample.
‘By slightly moving these grills we

Image of the spectacles case from the
new technology (bottom) reveals the
cleaning cloth

www.european-hospital.com

can see which X-rays pass through
the tissue and which are attenuated.
Since these effects happen at the
molecular level, the grills have to
be of nano dimensions to be able to
register the minute angle scattering

used to generate the usual image
quality at lower dose.

The fusion image allows a bet-
ter evaluation of breast tissue.
Minute structures are visualised in
enhanced sharpness, which enables
more precise evaluation of microcal-
cifications and tissue changes. Even

Thanks to increased sharpness cancer

could be detected at a very early pre-stage.

of the X-rays, the Director of the
breast centre explained. The detec-
tor records this information, which
is transferred onto separate images.

In a next step the conventional
absorption image of the mammogra-
phy and the new scatter images are
fused. Alternatively, the grills can be

the fine extensions of the growth
are distinctly recognisable.

The fusion images themselves
can be presented in different ways,
e.g. with colour codes. However,
the radiologists who evaluated the
images in the Hauser/Stampanoni

study stuck to familiarity — black
and white.

Whilst Dr Hauser is sure this
technique can also be used in 3-D,
in vivo studies come next. He hopes
to present data next year. So far, the
researchers have performed their
tests on mastectomy samples. To be
able to use the technique for human
patients the mammography systems
will have to be equipped with the
grills. ‘Currently,” he explained, ‘we
are working with a prototype that
is not suitable for clinical routine
use. Right now, we are fitting the
grills and make sure that the system
remains stable and precise and that
the results are reproducible. The
foundation has been laid.’

The research project aims to
achieve enhanced quality, resolu-
tion and diagnosis using the same
radiation dose as conventional digi-

Chemistry graduate Nik Hauser MD
worked at domestic and foreign university
hospitals before studying medicine at

the University of Basle. Specialising in
gynaecology and obstetrics, he gained five
years' clinical experience at the renowned
Women's Clinic in Ulm University Hospital,
Germany.

Working at Kantonsspital Baden since
2007, he established the Interdisciplinary
Baden Breast Centre, which was certified
in 2008.

In January 2014 he was appointed
Medical Director of the Women'’s Clinic.

tal mammography to be able to
detect and treat tumours earlier. ‘If
this method turns out to improve
tumour detection and delineation
and thus pre-surgery evaluation,
Dr Hauser confirms, ‘I'm sure it will
|

prevail’

X-ray images of breast tissue generated with conventional mammography and with the new mammography procedure. The latter show a significant
improvement in image sharpness and visibility of the tumour extensions (right). Image: Paul Scherrer Institute/Kantonsspital Baden
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Mega information technology

In the era of Big Data
radiology is left behind

Reports are little more than a Tweet, while hundreds of data points from an exam are irretrievably lost, John Brosky reports

There is a wealth of information in
every radiology exam, but even
a phalanx of super-computers at
the National Security Agency (NSA)
could not extract it.

Referring physicians, and even
other radiologists, have a hard
time figuring out if a given report
is positive or negative. ‘If all a
radiologist did at the end of the
report was to say if it was posi-
tive or negative for the reason it
was done in the first place, that
would be a major advance in radiol-
ogy archives, said Eliot Siegel MD,
Chief of Imaging at Veterans Affairs
Maryland Healthcare and Director
of the Maryland Imaging Research
and Technologies Lab.

‘Every time we do an examina-
tion, for example for CT pulmo-
nary angiography, when we issue a
report saying we do not see any pul-
monary emboli, we are not includ-
ing hundreds of different types of
data that we could include for com-
puter algorithms to be able to dis-
cover in the future, he told French
radiologists at the Sixth Computed
Tomography Symposium (Nancy,
France).

During a single-shot thoracic scan
that takes a few seconds, the CT
captures images that can be con-
verted to quantifiable data for lung
nodules, breast masses and calcifica-
tions, cardiac chamber size, aortic
size, coronary artery calcifications,
rib fractures, liver texture, lung tex-
ture, bone mineral density, loss of
height of vertebral bodies, renal
function and renal volume.
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Eliot Siegel, seen with IBM's cognitive computer Watson at the University of Maryland, believes the supercomputer may soon
become a routine tool for diagnostic radiologists in addition to PACS, advanced visualisation and speech recognition

In an ideal world, the raw data set
from this scan would be stored with
meta tags and automated mark-up
language, making it discoverable for
current health policy information or
future research.This data could also
be shared locally among other sup-
port systems in a hospital for treat-
ing patients. Instead, once the radi-
ology report is issued, the data is
irretrievably lost, ironically the very
moment it is sent to cloud storage.

‘We radiologists need to reinvent
ourselves,” Dr Siegel emphasised. ‘If
radiology is going to be important,
then just as with lab and genomic
data, we need to make our data dis-
coverable, indexed and tagged.’

Much is at stake, starting with
incomes earned by radiologists
or approvals of capital equipment
expenditures for new equipment.

In the United States, he suggested,
as the concept of Meaningful Use

becomes more sophisticated, health-
care administrators are going to
impose reimbursement for a radiol-
ogy exam based on providing to the
healthcare system basic, discover-
able types of information.

‘In the era of Big Data, people are
looking for benefits and outcomes
they can prove with data, he point-
ed out. ‘If we can’t give answers to
basic questions, we cannot demon-
strate the value of the data in radi-
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ology. It’s going to become increas-
ingly difficult for radiologists to
get reimbursement and funding if
people cannot find the data that’s
hidden inside our scans, and even
inside our reports.

‘What we issue are reports that
are analogue in a digital age. It is
essentially a tweet that responds
to a specific question; but, unlike a
tweet, it is not in a form that can be
recognised by a computer.

If loss of income from hospi-
tal administrators is not a suffi-
cient driver to move radiologists to
structured reporting, then perhaps
armies of liability lawyers can help.

Currently, radiologists often make
recommendations, such as a follow-
up exam. Yet there is no way of
knowing if the referring physician
read the report or acted on the
findings. ‘Radiologists make recom-
mendations all the time but practi-
cally no one in radiology follows
up to see if the recommendations
have been carried out, Dr Siegel
explained. ‘Legally, the radiologist is
held accountable for the recommen-
dations where there are untoward
consequences or adverse events,
such as a tumour that grows. Courts
have an expectation that recommen-
dations have been carried out.

Closing the communications loop
with digital information input to
automated systems would improve
the ability to track liability associ-
ated with error and could accelerate
the movement to structured report-
ing. Eliot Siegel has been out on
the leading edge of radiology for
30 years, advocating change for a
profession firmly entrenched for
100 years in a tradition of providing
consultative free text interpretations
of images. In the 1980s he created
the world’s first filmless, digital radi-
ology archive for the VA system in
Maryland. ‘The entire storage capac-
ity we had was one terabyte and it
cost us $800,000, the same terabyte
capacity I can buy today at any Best
Buy store for $45, he said.

He was responsible for the
National Cancer Institute’s (NCI)
Cancer Image Archive and served
as Workspace Lead for the caBIG In
Vivo Imaging Workspace.

At radiology events, such as the
one in Nancy, he pushes for adop-
tion of the Annotation and Image
Markup (AIM) developed by NCI
that creates a single standard for-
mat to store computer-discoverable
image annotations.

He also preaches a vision that
speaks to the potential of radiology
information joining the full power
of Big Data. A first advance would
be receiving responses to queries in
seconds, not days, he said.

Increasingly, pixel interpretation
of structures could be compared
and matched with other biomedical
information, leading to a definition
of imaging biomarkers for disease
and its progression.

Yet, he sees the true potential
in fulfilling the greater promise
of personalised medicine, where a
patient’s imaging can be assigned,
cross-referenced and correlated with
genomic or histological data, and
compared to similar cases to make
predictions on treatment and out-
comes.

Meet up with
the team of European Hospital
at booth 704, Entrance Level.
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Consolidating radiology in cloud-based services

Carestream connects
UK hospitals

When it comes to storing images PACS remains king across the industry, but increasingly vendor-
neutral archives (VNAs), particularly cloud-based examples, are gaining market share fast due to
their ability to bring significant financial, productivity and clinical quality benefits.

When Spire Healthcare, the UK’s
second largest provider of private
healthcare, looked for a solution to
provide their clinicians with access
to patient images from any location
and PACS environment, it was to
Carestream’s cloud-based services
that they turned. The seven-year
agreement was a natural progres-
sion as an upgrade to their exist-
ing Carestream PACS. As a result,
their Healthcare IT Services will
transition from a managed service-
based model to a Software-as-a-
Service (Saas) model, an innova-
tive approach to managing imag-
ing information on a predictable,
pay-as-you-go basis. Carestream will
host the new services in their first
independent UK Data Centre.

Spire Healthcare was created
in 2007 with the privatisation of
British United Provident Association
(BUPA) Hospitals and expand-
ed rapidly the next year with the
acquisition of Classic Hospitals and
Thames Valley Hospital. With steady
annual growth, Spire now operates
37 hospitals and 10 clinics nation-
wide. Quality of care and services
is the key factor in Spire’s continu-
ing success with nine of 10 patients
rating their experience either ‘very
good’ or ‘excellent’ . Three in four
employees consider Spire to be a
great place to work

‘Spire was looking for a better way
to share diagnostic images, but also
saw the potential for financial ben-
efits;” said Ignace Wautier, Business
Development Manager for Northern
Europe. ‘They did not want to con-
tinue maintaining and supporting
the hardware needed for image
storage, workflow management, or
network security in the knowledge
that the whole system would need
replacing four years from now. The
aim was to get rid of the complex-
ity and establish a predictable cost
month after month’

The Carestream’s solution con-
sists of a cloud archive to consoli-
date clinical viewing from disparate
systems across the enterprise. By
doing this in the cloud, Spire can
rely on guaranteed performance and
a scalable pay-as-you-go structure
together with business continuance
and disaster recovery, the company
points out. ‘The cloud archive is
combined with Vue Motion, a zero
footprint viewer that unifies clinical
viewing across the entire Spire net-
work so that clinicians can securely
view PACS images no matter which
system they are using. This ability to
access images across multiple plat-
forms is bringing increased flexibil-
ity and productivity to Spire consult-
ants and timely results to patients.’

Vue Motion is not a product but a
service for Spire Healthcare, Ignace
Wautier pointed out. ‘Spire is guar-
anteed to receive the latest software
versions, developments, updates
and upgrades. Image availability in
seconds is guaranteed plus redun-
dancy of the system, back up and
recovery solutions.’

Stephen Hayward, IT Director of

www.european-hospital.com

Spire Healthcare, said that having
access to care records and reports
on a mobile device at the clinician’s
finger tips will be a great boon
going forward: ‘In private health-
care the consultant largely decides
where he takes his patients. ‘To
grow Spire’s business we need to
differentiate our services from those
of our competitors so that our con-
sultants want to bring their patients
to us and consequently grow our
revenues.’

Qaiser Malik MD, a consultant
radiologist with Spire Healthcare,
took part in the pilot implementa-
tion and discovered the benefits of
being able to work remotely. T no
longer have to physically go to the
hospital to log in at one of the work-
stations to view images and previ-
ous reports. Although not diagnostic
quality, Vue Motion allows me to
perform a preliminary report, which
can make a massive difference to
patient management. I can log in
at weekends wherever I am, which
is of great advantage. It is an abso-
lutely fabulous tool and advances
patient care by providing clinicians
with timely reports and a head-start
on treatment options.

According to Andrew Milne,
Imaging Manager at Spire Hartswood
Hospital, ‘From the patients’ per-
spective the fact that we can pro-
vide these images and reports very
quickly is important as people come
to the private sector because they
want a prompt service and, using

this new technology, we can pro-
vide that.

‘The fact that it works across dif-
ferent platforms is a great advan-
tage, he said. ‘Some of our consult-
ants work at multi sites and the
Vue Motion system allows them to
access images from any Spire hos-
pital. That means greater flexibility
for them and greater flexibility for
the patients if they are seen at, for
example, another Spire hospital in
the region.

Carestream Vue for
cloud-based services

Saskia Groeneveld , Worldwide
Marketing Manager for Healthcare
Information Solutions believes that
the cloud solution is a liberating
technology for Spire giving users
and administrators peace of mind
so they can concentrate on health-
care. ‘It also gives them scalability,’
she added. ‘They are a fast-growing
organisation and using cloud serv-
ices allows them flexibility to adapt
the service to their changing needs.’

‘Cloud services are already a prov-
en platform for many hospitals in
countries such as France, Germany,
The Netherlands, Belgium, Japan
and the US, she concluded. ‘In fact
today we operate remote archiving
for 320 sites worldwide at 10 cloud
platforms. As of today, and it keeps
increasing, we have 80 million radi-
ology studies filed, representing two
petabytes.’

|

French radiologists endorse a new management system

Pay-as-you-use

Carestream'’s Managed Print Solutions
(MPS), which combines the image
quality of its Dryview laser imagers
and medical films with a comprehen-
sive, all-inclusive programme, has
been used since February last year
by Drs Pascal Hauet and Christian
Lunel in their busy radiology prac-
tice in Paris, France, prior to its
commercial release. They report that
the solution corresponded exactly
with what they wanted - to digitise
everything; images, results, reports,
management of remote equipment
and to make the information acces-
sible via the internet. Dr Hauet:
‘The Carestream solution also means
we don’t need to invest capital in
equipment, a great advantage. Being
billed only on our consumption also

fits well with our business model’
Under the programme, Carestream
maintains its laser imagers at the
healthcare provider’s location and
remotely monitors operations. Now,
there is very little printer down-

Dr Hauet is very satisfied with
Carestream'’s Managed Print Solution

time, according to Dr Hauet. Regular
quality control checks are man-
datory for mammography exams,
so monitoring the machines via
the internet before those checks
is a definite advantage. ‘I receive
alerts before a printer fails, which
is essential, particularly when a
patient is waiting for their results.
When there is a potential lapse in
quality, Carestream technicians can
detect a failure before it happens.
He firmly believes the biggest
benefits of the MPS solution include
streamlining inventory manage-
ment, consumption monitoring,
orders, regulations, and supervising
equipment operation. Everything
is now simple and accessible for
the staff, and having data on the
website helps customer relations.
Conclusion: ‘It’s better for them and
for us’ |
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Latest MR imaging research at the Erwin L. Hahn Institute in Essen

High-field and Hybrid

Report: Cornelia Wels-Maug

European Hospital met up with
Professor Harald H. Quick, PhD,
who was appointed Director of the
Erwin L. Hahn Institute (ELH) for
Magnetic Resonance (MR) Imaging
this February. Being in charge of
highfield and hybrid magnetic reso-
nance (MR) imaging, Quick shared
his views on the status of and the
imminent research into MRI systems
operating at 7.0 Tesla (7T) as well
as the combined positron emission
tomography (PET)/MR hybrid imag-
ing technology.

MR imaging systems at 7T magnetic
field strength or above are by now
an established platform for clinical-
ly-oriented research. According to
Quick, there are currently about 50
such systems installed worldwide.
They were built to enable highfield
MR imaging of the entire human
body. 7T MRI technology is “the
carrot stick”, explains Quick, “which
can be used to obtain more details
than at 1.5T or 3.0T due to its
inherent high signal-to-noise-ratio”.
However, Quick reckons that “7T is
still about two or three years away
from becoming a medical product,
as issues such as safety and stand-
ardisation of the technology have
not yet been sufficiently addressed”.
The inherent advange of this tech-
nology lies in its excellent soft-
tissue contrast, and high spatial
resolution which permits to better
determine “the anatomical structure
down to the finest details“ , sum-
marizes Quick, who also points out
that 7T “enables to further char-
acterize the structure of lesions in
multiple sclerosis rather than just
counting them. Ultimately, Quick
hopes that, for example, depicting
tumour vascularisation in a superior
way will empower clinicians to pick
up structural changes at a much ear-
lier point in time and therefore raise
the likelihood of improving patient
outcome.
Quick points out that beyond dis-
playing fine structures, depicting
tissue and organ function plays an
increasing role in highfield MRI.
Due to the increased sensitivity of
highfield MRI the blood-oxygena-
tion-level-dependent (BOLD) effect
detectable during a functional MRI,
“7T allows to register increased
oxygen consumption in the brain,
which means that we can indirectly
watch the brain think”. But for this

Figure 1: (A) Custom-built 16-channel radiofrequency (RF) transmit/receive body coil for body-MRI at 7 Tesla. Images (B-F) show
current examples for 7 Tesla highfield body-MRI, employing different body regions: (B) cine-TrueFISP of the heart, (C-F) gradient-echo
images of the kidneys (C), the upper body stem (D), the pelvis (E), and of the spine (F) featuring a two-step examination. All images

courtesy of Erwin L. Hahn Institute for MRI, University of Duisburg-Essen, Essen, Germany

to happen, just using strong mag-
netic fields is not enough. So called
radiofrequency (RF) coils, or anten-
nas, are imperative to excite and
readout the MR signal from the par-
ticular body area to be investigated.
As RF coils for the head are already
commercially available, the clinical
research into the use of 7T technol-
ogy focuses mainly on imaging the
brain. However, imaging the rest of
the body is currently a piecemeal
attempt with different institutes con-
centrating on designing RF coils for
specific body parts, such as heart,
spine or extremeties. Institutes do
this in collaboration with MR system
producers and clinicians.

ELH in Essen, Quick reveals, “has
been devoted to a holistic approach,
aiming at depicting each part of the
body with specifically designed RF
coils: Our group is internationally
positioned to develop high-frequen-
cy RF transmitter and receiver coils
plus multi-channel systems”. In the
field of 7T highfied MRI Quick’s
team’s research focuses on:

imaging the heart, prostate
and mammography
designing RF coils and RF
technology for whole-body
imaging

ensuring the safety of those
RF coils

adapting sequences for clini-
cal highfield MR imaging.
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Having worked closely with Siemens
Healthcare on the introduction and
advancement of PET/MR hybrid
imaging during his tenure as pro-
fessor at the Institute of Medical
Physics at the Friedrich-Alexander-
University in Erlangen-Nuremberg,
Quick brings to his new job a
wealth of experience in the PET/MR
realm along with excellent contacts
to the industrial partners as well as
the PET/MR imaging community.

Quick estimates that globally there
are currently about 50 installed
PET/MR systems. Unlike 7T high-
field MRI, PET/MR systems are
already labeled as medical products
and posses more extensive clinical
experience. However, reimburse-
ment and refinancing are still unre-
solved, as is their use case, which
still needs to be defined.

Quick does not believe that PET/MR
will cannibalise or even replace PET/
computed tomography (CT): “Both
modalities will coexist. Factors such
as availability and costs will play
a major role, especially with PET/
MR being time and cost intensive”.
It will require a careful assessment
of both modalities’ strengths and
weaknesses to determine their best
use cases. Current research suggests
that PET/MR is particularly promis-
ing as a diagnostic imaging modal-
ity in whole-body oncology (for
depicting soft tissue tumours), pedi-
atric oncology (due to the reduced
amount of ionizing radiation when
compared to PET/CT) and neurol-
ogy (combining excellent soft tis-
sue contrast with high sensitivity).

Quick is passionate about fostering
interdisciplinary PET/MR research,

Professor Dr Harald H. Quick studied
biomedical and physical engineering

at the University of Applied Sciences,
Aachen, Germany. Following his first
professional appointment as Research
Associate at the MRI Centre of the
University Hospital Zurich, Switzerland,

in 1999-2000 he spent a research year

at Johns Hopkins University in Baltimore/
USA. Back in Germany, he joined the
University Hospital Essen, where he
founded MR-Innovation GmbH. From
2006 to 2009 he was Managing Physicist
at Erwin L. Hahn Institute for MRI. In
2009 he was appointed Professor for MRI
at Friedrich Alexander University (FAU),
Erlangen, but on 1 February 2014 he
returned to Essen to head the Erwin L.
Hahn Institute for MRI where he also is in
charge of high-field and hybrid MRI.

joining the efforts of clinicians,
manufacturers, physicists and other
scientists. Asked about his immedi-
ate research priorities, Quick comes
up with a long laundry lists of
projects. He is particularly keen to
investigate the potential for reduc-
ing radiotracer due to the high sen-
sitivity of the PET detectors in the
context of PET/MR, explore "motion
correction technologies to correct
for breathing and cardiac motion in
view of the relatively long PET data
acquisition times”, work on attenu-
ation correction (AC) and to devel-
op MR sequences, which will help
to provide bone information for
MR-based AC. Furthermore, Quick
wants to optimise the hybrid imag-
ing workflow in such a way that it
“maximizes diagnostic information
while minimizing acquisition time”.

It is certainly an ambitious list,
but Quick is optimistic: “There is a
lot of research waiting for us , but
the team is enthusiastic and with 7T
highfield MR and hybrid PET/MR
we have two of the latest and great-
est tools for MR imaging research
available here in Essen”.

Figure 2: PET/MR hybrid whole-body imaging of a female patient with known squamous cell carcinoma of the lung. While MR
imaging (A) provides high spatial resolution and excellent soft tissue contrast for anatomical reference, simultaneously acquired PET
imaging (C) reveals radiotracer accumulation in tumors and metastasis with high sensitivity. The image in the middle (B) shows the
fusion of MR and PET data. In this patient further metastasis have been located in the brain, the pancreas, and in the rectum
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Compact, comfortable
and cost-effective

Feet first into low-noise head to
toe imaging

Toshiba’s new 1.5-T MRI Vantage
ELAN system is not only cost-effec-
tive, the firm reports, but truly
compact; it needs only 23 square
metres of space. Yet, the system uses
the same type of magnet as other
Toshiba products to achieve excel-
lent image quality.

‘With its widely recognised com-
plete M-Power clinical application
software suite and HHS (High Speed
Switching) technology to facilitate
the use of 16 channel coils, the
Vantage ELAN manages to maintain
ease of use for the operator while
offering a quiet and comfortable
patient experience due to Toshiba’s
renowned Pianissimo noise reduc-
tion technology.

That low-noise level, which signifi-
cantly improves patient experience,
was among the system’s features
that particularly attracted radiologist
Dr Peter Thorsten since it’s innova-
tion. When expanding his radiol-
ogy practice in Gistrow, Germany,
he selected this system - the first
outside Japan — as a ‘natural choice’
due to his successful relationship
with Toshiba since 2010, when the
firm installed a Vantage Titan MRI
scanner.

Dr Thorsten is particularly enthusi-
astic about the user interface of the
Vantage ELAN and because his staff
is already familiar with the Toshiba
protocols he feels the shift to the
new system will be smooth. T had
the opportunity to look at the sys-
tem at RSNA in Chicago and was so
impressed by its performance and
the coil concept that we decided to
acquire it} he explained. It will be
used for all types of examinations
from the head to the spinal column
and joints. ‘Abdominal MRI is also
an important area in our office and
the Toshiba sequence strategy has
enabled us to specialise in MR phle-
bography,” he added.

Aiming to grow its market share,
particularly in Europe, Toshiba is
confident that the addition of this
new system to its MRI portfolio
boosts market opportunities.

Alain Bertinatti, Toshiba Medical
Systems MR Business Unit Manager
in Europe, underlined that the cur-
rent cost pressure on hospitals and
healthcare systems was a major
consideration in the development
of the new product. Faced with the
decision to either compromise on
its renowned image quality, design,
technical innovation or unique set
of features, or to endeavour to deliv-
er a high quality product at a com-
petitive price, the company clearly
opted for the latter. The resulting
is reported to combine outstanding
homogeneity and a 1.5-T ultra-short
zero boil-off magnet to provide
excellent image quality. In addition,
the Vantage ELAN is equipped with
Eco Mode technology to ensure
highest energy efficiency.

All the latest innovations of
Toshiba systems are available on the
system, Alain Bertinatta pointed out,
‘including Toshiba’s advanced non-
contrast MRA technology, which

www.european-hospital.com

Wentnge Elan

Toshiba’s Vantage ELAN combines clinical
performance with affordability and
patient comfort.

allows exceptional vascular imaging
without the use of contrast.’

Dr Isabelle Parienty-Boyer from
the Radiodiagnostic and Medical
Imaging Centre, Hauts-de-Seine,
France, is a specialist in non-con-
trast renal MR angiography. She has
performed about 700 examinations
of renal arteries in renal insuf-
ficiency patients. Since referring

often

ask her to refrain from using gado-
linium she works with Toshiba’s
Vantage MR system without con-
trast agents because the results are
as good as the contrast-enhanced

nephrologists

scans, sometimes even better. In
her opinion Toshiba offers the best
equipment for this type of examina-
tion because of the ability to use
two planes, axial and coronal.

Hans Baartman, Senior Product
Manager at Toshiba Medical Systems

Europe, highlighted
another major bene-
fit: the ease and speed
of installation. Since the
new system requires lit-
tle space it can simply
be integrated into the
examination room.

With all elements integrated,
such as ECG and recording equip-
ment, the system is ergonomical-
ly designed to be comfortable for
operators. Feet first imaging signifi-
cantly enhances the patient experi-
ence, Hans Baartman added, and
the Pianissimo capability, integrated
coils and sound suppression tech-
nology reduce the noise of the MRI.
‘There is also the option to tilt the
patient’s head 10 or 20 degrees to
make the patient feel a little more

Time-SLIP of renal vessels, a non-contrast-
enhanced MR angio technique

Tractography of the brain acquired with a
DTI scan in 49 directions

comfortable. In addition, the new
light design of the board helps
reduce the claustrophobic feeling
many patients experience, he point-
ed out. The Vantage ELAN has a 63
cm aperture with feet first imaging
available for all types of examina-
tions, except for scanning of the
head and upper torso. Full angio
and cardio suites are available, and
the body package can be extended
to include the SpineLine application
offering fully automated planning of
spine examinations. Together, these
options enable head to toe imaging.

J
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Ultrasound in progress

The ability to monitor therapy effects personalises care

Ultrasound technology is continuous-
ly developing and competing with
the sectional imaging procedures —
therapy progress can be monitored,
facilitating personalised medicine.

At Heidelberg University Hospital
there is excitement about the first
use, worldwide, of the latest ultra-
sound innovation from Siemens.
The brand new HELX Evolution not
only offers much-improved image
quality and far more precise and
detailed examination facilities for
clinical routine but also, thanks to
the special measuring procedure for
tissue elasticity, new opportunities
to monitor the treatment of cancer-
ous diseases.

The objective in Heidelberg is to
use the new scanner to research
whether the use of higher-impact
procedures, such as CT and MRI
scanning, as well as the visualisa-
tion of the vessels and ducts with
contrast media, can be replaced
by much lower-impact ultrasound
examinations.

Measuring tissue elasticity with
the help of elastography is, in itself
not a new procedure, but the HELX
Evolution from Siemens also makes
it possible selectively to determine
tissue elasticity within the ROI
(region of interest) after the exami-
nation. ‘It is possible to not only

the shear waves within a carcinoma (coded red)
Right: Elastography measurement of a nodule in the thyroid. The nodule in the middle of the images is coded green in the
qualitative analysis. The determination of the qualitative value shows the propagation velocity of the shear waves to be 2.48 m/s,
which is higher than the propagation velocity of the shear waves in the normal thyroid tissue, pointing towards a firm nodule

measure a certain point while scan-
ning, but also to examine the entire
ROI of a size of 6cm x 5cm quanti-
tatively at any time.

‘With current standards, the scan-
ners only deliver a colour-coded
map without absolute values, but
now it’s possible to extract the
absolute value in metres per sec-
ond at any individual point with-
in the colour-coded map after the
examination,” explains Dr Erick
Amarteifio, a senior physician in
the Diagnostic and Interventional

Radiology Department at Heidelberg
University Hospital.

The importance of the actual
diagnostic benefit of this absolute
value will now be researched. It
is known that the speed at which
the shear waves spread within the
tissue allows conclusions regard-
ing tissue elasticity. The faster the
waves spread, the harder the tissue.
As many tumours have harder tissue
due to high cell density, this can be
a first pointer towards a tumorous
disease.

One possible application area
could be to assess therapy response
for hepatocellular carcinoma (HCC)
after transarterial chemo-embolisa-
tion (TACE). ‘At the moment, the
determination of perfusion during
an MRI allows conclusions as to the
vitality of the tumour. With larger
subcapsular foci in particular, we
believe it is beneficial to evaluate
whether the change of tissue elas-
ticity may allow conclusions as to
therapy response with the help of
elastography,” he explains.

Dr Erick Amarteifio gained his
doctorate at the Georg-August University
in Géttingen and has worked in the
Radiology Department at Heidelberg
University Hospital since 2008.

At the German Cancer Research Centre, in
2010, he carried out a one-year research
project on functional musculoskeletal
imaging.

This would considerably simplify
the progress examination for this
group of patients. Instead of a com-
plex and expensive MRI examina-
tion, in future it may be possible
to monitor and assess a focus with
the help of a simple, fast and much
better tolerated ultrasound examina-
tion. ‘In any case, Dr Amarteifio con-
firms, ‘the HELX Evolution improves
the opportunities to further utilise
elastography.’

Future portable devices will be the norm

Mobile

Workstations and desktops may still
be around in future hospitals — will
be of clear benefit to medics in a
large variety of medical applica-
tions. During our interview, Osman
Ratib MD, PhD, FAAC, Professor
and Division Chair Department of
Medical Imaging and Information
Sciences, University = Hospital
of Geneva, and chair of the ECR
subcommittee of eHealth and
Informatics, discussed the use of
mobile IT today and in the future.

‘Radiologists will use mobile
applications mostly for on-call situ-
ations where they require rapid
access to studies for a quick review
or wet read,’ Dr Ratib explains.
‘These applications are not used for
final interpretation.

‘It’'s important to mention that
portable devices are also commonly
used by non-radiologists — i.e. refer-
ring physicians, surgeons and other
care staff — for the convenience of
accessing image data in situations
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where they don’t have access to a
workstation close by. It’'s becoming
very popular for surgeons to take
images with them into the operat-
ing room.

With what kind of access?
‘Various types of applications
allow access to images: Web apps
enable access to images through
a web portal, but all the image
manipulation and handling is done
on the web server. No data is trans-
ferred or stored on the tablet.
‘Another type of application will
query images from a server and
store them temporarily on the
device itself. The first solution is
easier to implement; the second
needs appropriate security fea-
tures, but has the advantage to
allow continuation of the review
of images “off line” even without
network access.

‘The second solution will need spe-
cial access management to query
images from a server.

‘In some settings the portable tab-
let can also be a simple extension
of a desktop computer where you
transfer or “synchronise” your data
by data transfer. Our portable view-
er OsiriX HD for iPad and iPhone
supports those two last solutions
and is fully compatible with DICOM
query from most PACS systems.’

What kind of apps is available?
‘Commercial ones provided by imag-
ing vendors as extensions of their
PACS - including Siemens, Philips,
Fuji, TeraRecon, MimVista, and
more — and there are some stand-
alone applications, with OsiriX con-
sidered the most popular.’

How do they differ from desktop/
workstation applications?

‘The tablets don’t have the same
performance as desktops do. So

4
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Osman Ratib MD PhD FAAC, Professor
and Division Chair at the Department

of Medical Imaging and Information
Sciences, Geneva University Hospital, is
dual board certified in internal medicine
in the subspecialty of Cardiology, as well
as radiology in the subspecialty of Nuclear
Medicine. He also gained a doctorate in
Biomedical Physics, in digital imaging.
After gaining a Master’s in biophysics and
PhD in medical imaging from UCLA in
1989, Prof. Ratib became one of Europe’s
most active figures in medical imaging
research.

local applications can only do
limited processing tasks (such as
3-D trending, automatic analysis,
etc.). Web-based apps are differ-
ent — all the work is done on the
web server and therefore there is
no difference between a tablet and
a desktop computer, since both will
use a web browser to access the
server and will therefore show the
same features.’

Does mobile access benefit every-
one in a bospital?

‘Portable devices have changed our
daily life and are rapidly penetrat-
ing the professional market. The
convenience, ease of use, and acces-
sibility are major advantages. Steve
Jobs once predicted that desktop

IT has a place within radiology

computers will soon disappear from
the consumer market and that we
will all use “devices”. I believe part
of that is true and we will use desk-
top computers only for professional
and repetitive tasks. There is no
reason to put workstations in the
clinical ward if you can do the same
thing with a tablet.

Is acceptance and penetration
general?

‘There is no reason for differences
in different countries. I've seen
wide adoption of tablets in medi-
cal applications in India and China.
On the other hand, all our staff and
physicians walk around the hospital
with a tablet in hand. Whether or
not they use it to assess medical
data is just a matter of time — for
IT departments to adapt to the
demand.’

What are the risks, limitations
and barriers to widespread
implementation?

‘There is always a risk when you
handle patient data. Strict rules of
confidentiality and data protection
must be respected and enforced.
This is true for every information
technology in medicine. It might
require some special settings for
securing the tablets, but technical
solutions already exist.’

What’s the prognosis for mobile
IT in radiology?

‘In a few years everybody
will ask how we did it before.
Portable devices will just be part
of normal life. While we will
have “large” devices or worksta-
tions to work on, we’ll certainly
benefit from portable devices in a
large variety of medical applications
in radiology, but mostly outside
radiology.’

(Michael Reiter)

EUROPEAN HOSPITAL Vol 23 Issue 1/14
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Teleradiology and education

Although night diagnoses have high quality, teleradiology services could negatively affect junior radiologists training

Case study: 80-year-old patient with acute liver failure. Imaging was requested to clarify the presence of a hepatic artery thrombosis, indications of acute infarctions in the
abdominal region and/or other causes of the acute kidney failure. A four-phase liver CT was performed. While the pre-exam had shown an open coeliac trunk, the present CT
showed an initially overlooked closed coeliac trunk (3 cm). (a) Pre-exam (b, c) present exam: (b) axial and (c) sagittal view of the coeliac trunk with thrombosis (circles and
arrows). CT= coeliac trunk; SMA, superior mesenteric artery

Given the ever more complex radio-
logical examinations, the need to
provide care in sparsely populated
regions, or new labour law pro-
visions such as the EU working
time directive, radiologists are under
increased pressure to find solutions
to provide imaging services during
off-hours.

This holds particularly true for
Great Britain where the severe
shortage of radiologists is exac-
erbated by the fact that imple-
mentation of the EU working time
directive highly impacts the training
structures in radiology. Therefore,
several hospitals decided to out-
source imaging reporting services
to a teleradiology provider. Among
those hospitals is University College
Hospital, London, where Dr Joachim
Hohmann headed the acute services
radiology team in 2010.

To gain a better idea of the
teleradiology reporting quality, Dr
Hohmann and team began to evalu-
ate the images the following day,
then recorded their own findings
and compared them to the night
readings. ‘The review of CT scans of
1,028 patients showed only minor
discrepancies that could not be
considered medical errors but at
most led to a delay in therapy, he
recalled. ‘A very positive result!’

To structure the comparison of
the findings, Dr Hohmann used a
disagreement scale from ‘no discrep-

A medicine and physics graduate

from Berlin's Free University, Joachim
Hohmann then specialised in radiology
in the Department of Radiology and
Nuclear Medicine at the Benjamin
Franklin Campus, Humboldt University.
In 2006 he became a senior resident

in Basle University Hospital, where,
following a year working at University
College Hospital, London, in 2011, he was
appointed Deputy Director of Abdominal
and Oncological Diagnostics.

www.european-hospital.com

ancies’ (category 5) to ‘significant
discrepancies with potentially life-
threatening consequences for the
patient’ (category 1). No imaging
report was classified as 1 and in
79% of cases the team matched the
assessment of their teleradiology
colleagues (category 5). 16 percent
of the cases were classified in cat-
egory 2: discrepancies regarding
style or presentation of the findings.
Differences in opinion as defined
in category 3 and 2 were found in
percent, resp. 1.3% of cases — with
the latter percentage translating
into exactly 13 patients. Since the
patients were followed up for six
months, Dr Hohmann could assess
the accuracy of the readings. ‘In
eight out of thirteen cases my team
was correct, in two cases the telera-
diology provider was correct and for
three patients we did not come to
an unambiguous result. In short,” he
concluded, ‘the error rate of the tel-
eradiology provider was 0.8 percent,
which is not higher than in regular
readings’.

Indeed, these results are better
than results in comparable stud-
ies where the error rate is above
1.6 percent — perhaps because Dr
Hohmann demands high quality
standards from the teleradiology
company: reports between 7 and
9 pm are to be prepared exclu-
sively by specialist physicians in
the UK, between 9 pm and 8 am
by Australian colleagues on day
shifts. ‘In Great Britain and other
anglophone countries teleradiology
is much more common and is organ-
ised in a very structured way, since
regulation is not as restrictive as for
example in Germany. Moreover, he
points out, ‘there is basically no lan-
guage barrier.”

However, teleradiology also has
‘adverse effects’. In Dr Hohmann’s
London-based hospital teleradiology
was introduced to avoid night shifts
for junior physicians. Whilst with
the implementation of the EU work-
ing time directive junior physicians
are entitled to longer compensatory
rest for night and weekend shifts,
due to this law they can no longer
complete their training in the pre-
scribed period. ‘In the short run,
professional teleradiology services
are a good solution, in the long run
they may compromise the level of
training junior radiologists receive.
‘As a junior physician it is very
important to learn to make your

own decisions and take responsibil-
ity — that’s exactly what night shifts
require, he stressed.

There are also other issues to
solve. Dr Hohmann is concerned
about price wars for reporting ser-
vices and job security for hospi-

tal radiologists and he fears that
commercialisation of radiology will
increase. ‘Nevertheless, I'm con-
vinced that we will be able to find a
sustainable solution. In view of the
fact that demand will increase by
ten to fifteen percent, but per year,

we will only have two percent more
incoming radiologists, teleradiology
is unavoidable.

* Reprint from R6Ko HEUTE 2013,
the official publication of the German
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For gastrointestinal exams, MRI fluor-
oscopy offers an alternative to con-
ventional methods of swallowing
and gastric emptying that are so
repugnant to patients. MRI exams
eliminate radiation dose exposure,
provide full views of soft-tissue
structures, and produce multiplanar
imaging. For radiologists, the value
of MRI of the small bowel is its abil-
ity to display both morphology and

motility. Small bowel motility (the
bowel wall motions and contrac-
tions of muscles within the intestinal
walls) dysfunction can be a symptom
of inflammatory bowel disease, e.g.
Crohn’s, obstructive bowel disease,
diabetes mellitus and scleroderma
(a disease of connective tissue that
causes fibrosis to form). The stand-
ard protocol for MRI motility assess-
ment begins with the acquisition of
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Small bowel imaging

Cynthia E Keen reports on prototype software with potential to automate motility measurements

several coronal 2-D sequences over
the entire small bowel using fast
imaging pulse sequences, such as
echo planar imaging, fast spin echo,
or steady-state free precession.

Evaluating small bowel motility
is tedious and time consuming. The
quantification of small bowel motil-
ity patterns, such as contraction
frequencies and amplitudes, can be
made by measuring the cross-sec-
tional diameter change of selected
single small-bowel segments over
time. That calculating and plotting
measurements is so time consum-
ing and susceptible to errors has
formed one of the primary barriers
against using MRI-assisted motil-
ity assessment in hospital radiology
departments. The challenge is that
all measurement points must be cor-
rected due to the inherent modality
movement or shifting of the small
bowel segment.

Radiology researchers at
the Institute of Diagnostic,
Interventional, and Paediatric
Radiology at University Hospital
in Bern, with software engineers
at Sohard AG in Bern, developed
a software prototype (Motasso) to
quantify small bowel peristalsis. The
software permits semi-automatic
measurements of small bowel diam-
eter over long time periods, thus
displaying motility.

With colleagues at Ziitovh
University Hospital, ECR session*
presenters Doctors Michael A Patak,
Sebastian Bickelhaupt and Johannes
M Froehlich, conducted a study to
validate Motasso software for small
bowel motility tracking by compar-
ing it with the traditional manual
measurement method. In January,
they reported their analysis of 45
MRI enterography exams online in
Clinical Radiology.

The research team analysed 91
small-bowel segments. Small bowel
motility parameters including con-
tractions per minute, luminal diam-
eter and amplitude were measured
three times each in identical seg-
ments, using both manual tech-
niques and the semi-automatic soft-
ware assisted method. They com-
pared the methods for agreement,
repeatability, and time needed for
each measurement.

The Motasso software worked
very well. It produced standard-
ised, accurate identification of the
small bowel wall and subsequent
quantification of small-bowel motil-
ity. It expedited measurement, and
performed each assessment in half
a minute compared to a minute and
a half when done manually. It also
provided higher reproducibility and
standardisation of data acquisition
made by different individuals.

‘Measurements with Motasso are
faster, more accurate, and signifi-
cantly more reproducible than meas-
urements by hand. The user-friendly
point and click interface facilitates
widespread clinical adoption of the
software, the authors wrote. They
also believe that the Motasso soft-
ware can provide new insight into
the pathophysiology of small-bowel
motility-related gastrointestinal com-
plaints. Research is on-going.

* ECR SS201b: Gl Tract: Advances in small
bowel imaging [ |
|
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