© TECHNOLOGY & RESEARCH

Staff Box
Editorial Board

ESR Executive Council

Paul M. Parizel, Antwerp/BE
Chair of the ESR Board of Directors

Bernd Hamm, Berlin/DE
President

Lorenzo E. Derchi, Genoa/IT
1st Vice-President

Boris Brklja¢i¢, Zagreb/HR
2nd Vice-President

Katrine Riklund, Umea/SE
Past-President

Michael Fuchsjéger, Graz/AT
Communication and External Affairs
Committee Chair

Bernd Hamm, Berlin/DE
ECR 2018 Congress Committee Chair

Lorenzo E. Derchi, Genoa/IT
ECR 2019 Programme Planning
Committee Chair

Laura Oleaga, Barcelona/ES
Education Committee Chair

Deniz Akata, Ankara/TR
Finance and Internal Affairs
Committee Chair

Christoph D. Becker, Geneva/CH
National Societies Committee Chair

Regina Beets-Tan, Amsterdam/NL
Publications Committee Chair

Adrian P. Brady, Cork/IE
Quality, Safety and Standards
Committee Chair

Olivier Clément, Paris/FR
Research Committee Chair

Afshin Gangi, Strasbourg/FR
Subspecialties and Allied Sciences
Committee Chair

Nicholas Gourtsoyiannis, Athens/GR
ESOR Scientific/Educational Director

Peter Baierl, Vienna/AT
Executive Director

Editor
Julia Patuzzi, Vienna/AT

Consulting Editor
Philip Ward, Chester/UK

Sub-Editor
Matthew Urmston, Vienna/AT

Contributing Writers

Michael Crean, Vienna/AT

Florian Demuth, Vienna/AT

Peter Gordebeke, Vienna/AT
Christina Kapusta, Vienna/AT
Katharina Krischak, Vienna/AT
Anthony Lark, Vienna/AT

Ulrike Mayerhofer-Sebera, Vienna/AT
Becky McCall, London/UK

Katrina Megget, London/UK
Katharina Miedzinska, Vienna/AT
Rebekah Moan, San Francisco, CA/US
Lucie Motloch, Vienna/AT

Vivienne Raper, London/UK
Meélisande Rouger, Madrid/ES
Frances Rylands-Monk, St. Meen Le
Grand/FR

Yulia Shevchuk, Vienna/AT

Inga Stevens, Dubai/UAE

Jonas van Riet, Brussels/BE

Design & Layout
Nikolaus Schmidt, Vienna/AT

Marketing & Advertisements
Konrad Friedrich
E-Mail: mons@myESR.org

Contact the Editorial Office

ESR Office

Neutorgasse 9

1010 Vienna, Austria

Phone: (+43-1) 533 40 64-0

E-Mail: communications@myESR.org

ECR Today is published 5x

during ECR 2018.

Circulation: 10,000

Printed by agensketter] Druckerei
GmbH, Vienna 2018

myESR.org

continued from page 17

develop comfortable coils that are
more flexible and conform to a vari-
ety of patient sizes,” said Stephane
Maquaire, MR product marketing
director for Europe at the company.
The Premier scanner also features
the SuperG gradient coil designed
to provide the performance of a
research-class 6ocm MR system in
a 7ocm bore. The company reports
that the system can perform a
routine fast brain examination in
under five minutes by using Hyper-
Sense, HyperBand and HyperCube,
the scanning tools included in the
HyperWorks application suite.
Hitachi is featuring the Syn-
ergyDrive MR workflow engine.
Designed to address bottlenecks in

BY STEVE HOLLOWAY

the MR scanning process and speed
up throughput, it offers automated
patient registration, prepopulation
of scanning protocols, streamlined
patient positioning and setup, and
Auto Image Load - a feature that
helps prepare the next scan, accord-
ing to the vendor.

Evolution 6, the latest version
of the firms MR operating sys-
tem, supports faster multiphase
dynamic imaging with the fat sep-
aration time-resolve MRA (TRAQ)
technique, an improved patient
experience  through  Hitachis
Softsound pulse sequences, and
high-resolution free-breathing
abdominal imaging and enhanced
metal artefact reduction with the
vendor’'s HIMAR capability.

Meanwhile, Philips is emphasising
cost-effective scanning with its MR
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Prodiva, the 15 Tesla machine that
has a 60ocm bore and small footprint
tomakeit easier tositein tight spaces.
The system supports the company’s
Breeze Workflow technology, which
consists of a flexible lightweight digi-
tal coil system to support fast patient
setup. Combined with Philips
dStream digital broadband product,
MR Prodiva offers high-quality imag-
ing while also helping to manage
costs through low transportation,
installation, and energy consump-
tion expenses, according to Philips.
Customers can also make use
of Philips' Ambient Experience

In-Bore Connect technology, which
lets patients personalise their envi-
ronment with visual themes and
also guides them through the exam-
ination with instructions. The audio-
visual experience is said to calm
patients and guide them through
MR scans by obscuring the internal
surface of the scanner bore from the
patient’s view and replacing it with
soothing video images. The video
can be themed according to patient
choice (e.g. landscapes, seascapes,
underwater marine-scapes) and
is accompanied by soothing head-
phone delivered audio.
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MRI 2028: What to expect
in the next decade ot MRI?

The 50" anniversary of MRI for clinical use will occur in the next decade.
Over this time, MRI has remained at the pinnacle of diagnostic imaging,

with untold influence over many advances in diagnostic radiology. Yet as
we enter an increasingly digital era of medicine, what role will MRI play?
Below, we explore some of the future developments and speculate about
their influence on MRI and radiology in general.

Trend Market Driver
Impact

MRI-linac for +

Radiation Therapy

Simplified pre-registration
More accurate therapy
Greater treatment efficiency

Challenge

Prohibitive cost
Limited system availablity
Small customer base currently

MRIin Neurology = ++

Greater research focus
Availablity of specific software
Declining scanner prices

Limited specialist availablity
Early in adoption of radiomics

‘Optimised’ MRI et
system availablity

Focus on cost and efficiency
Increasing role of analytics and BI
Multi-protocol technology

Long replacement cycles
Relative high cost to other imaging

MRI in neurology

Of the major clinical applications,
neurology is perhaps the area that
stands to benefit the most from tech-
nological advances in MRI. While
fMRI has been used in research in
the last 25 years, clinical adoption
has been far slower. Yet, alongside
more recent use of diffusion MRI
and wider availability of PET/MR,
it is increasingly being used, from
pre-surgical assessment to manag-
ing complex neurological disorders
such as Alzheimer's and epilepsy.
New techniques are also emerging,
including cerebral sodium MRI for
assessment of stroke damage, a
technique that required availability
of high-field scanners, now possible
with declining system prices.

The use of MRI for neurology
has benefitted from the growing
role of specific software tools to
support analysis. Looking forward,
radiomics is sure to play a far big-
ger role. Solutions from a growing
group of vendors, such as icometrix,
SyntheticMR, CorTech Labs, Brain-
reader and Pixyl, as well as leading
modality vendors, are now mak-
ing neurological radiomics more
accessible and integrated. If this
trend continues, establishment of
threshold quantitative values for
diagnosis of common neurological

disorders, such as hippocampal vol-
ume for dementia, are expected to
become standardised.
Quicker, smarter, cheaper

While often overlooked, the lat-
est generation of ‘work-horse’ MRI
systems on the show floor today
will also shape the next decade of
use. Due to long life-cycles for MRI
systems, new systems today are the
industry standard of the next dec-
ade for most users. Good news then,
given the significant advances made.

Scan time has been dramatically
reduced, across various protocols,
though focus has been directed
mostly towards the highest vol-
ume scans; spinal, brain and knee.
In many cases, the common scan
time has been reduced by half or
more, with new technology allow-
ing protocols to run simultaneously.
Expect such advances to spread
into other more common protocols,
with abdominal imaging next in
line. Reduced scan time has bene-
fits for patients and providers alike;
shorter scans reduce patient anxi-
ety and time in the scanner, as does
noise reduction and new coil tech-
nology, while making MRI more
available to patients. For providers,
new systems allow an increase in
patient throughput without com-
prising the quality of diagnoses,

not to mention the financial and
operational benefits. When consid-
ering also that analytics and busi-
ness intelligence (BI) is increasingly
being deployed to help manage
and optimise patient scheduling
and imaging practice management,
we should expect that the newest
generation of scanners will be the
most accessible to patients vyet.
Radiation therapy and MRI

Much like the development of 7
Tesla MRI for clinical use, the poten-
tial use of MRI for radiation therapy
(RT) in place of separate CT and RT
linear accelerators (linac) has long
been discussed and debated. Yet in
the last two years, integrated MRI-
linac has become a clinical reality,
with a handful of systems now in
use and with many more on order.

CT has been used as the primary
modality for RT planning and posi-
tioning to date, yet it has some lim-
itations. As the CT is performed
separately before the RT, there are
challenges in ensuring millime-
tre-perfect patient registration at
the start of the therapy cycle. There
are limitations too with CT for
soft-tissue contrast, making it dif-
ficult to accurately target radiation
at tumour tissue only, especially in
treatment of the brain, liver and
other organs.

Integrated MRI-linac systems
offer significant advantages over
CT or cone-beam CT in these
respects, as pre-registration is
simplified. The ‘real-time’ nature
of MRI can better accommodate
treatment of soft-tissue organs in
motion too, accounting for normal
breathing. Use of functional MRI
(fMRI), which monitors changes in
tissue blood flow, allows the ther-
apy beam to be more accurately
targeted to the most active parts of
the tumour. Dosimetry control can
therefore be more specific and tar-
geted, while limiting the chance of
healthy tissue being affected.

Development of integrated
MRI-linac systems has not been
straightforward, especially given
in the past that electrons from the
radiation beam were affected by the
magnetic field of the MRI, causing
distortion of the treatment beam.
However, these challenges have
now been overcome, with the first
systems commercially available and
in use since early 2017.

Looking forward, MRI-linac sys-
tems will become more widely used,
especially as a growing number of
vendors develop systems. System
cost will certainly remain prohibi-
tive (systems can range from €4m to
€10m based on current or planned
pricing for systems in develop-
ment), though leading cancer treat-
ment centres are already looking
to switch to a fully integrated MRI-
linac approach.

Not bad for a modality over 40
years old.

Steve Holloway is Analyst &
Principal Analyst at Signify
Research, a UK-based independent
supplier of market intelligence
and consultancy to the global
healthcare technology industry.
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EIBIR-supported imaging research
projects feature in ECR session

Due to shrinking national research budgets, European researchers are now increasingly
looking to EU funding sources to fill the gap. However, navigating through the rules and
regulations of large EU projects while carrying out innovative research with partners from
across Europe can be challenging and time consuming. That is why multidisciplinary and
multinational research consortia often require professional project management; it ensures
the successful accomplishment of their project goals.

The European Institute for Bio-
medical Imaging Research (EIBIR)
is a non-profit organisation,
founded by the European Society of
Radiology, which aims to enhance
biomedical imaging research, in
Europe and beyond, by providing
invaluable proposal preparation,
project management and dissemi-
nation & communication services
to researchers.

EIBIRs services also include
advice on funding opportunities,
identifying consortium partners
and proposal preparation support
from a team of experienced writ-
ers with knowledge of the Euro-
pean Commission's requirements.
Researchers can also benefit from
EIBIR’s well-established and exten-
sive network for dissemination.
Through the large and diverse
landscape of network members,
shareholder organisations, indus-
try partners and media contacts the
research results from EIBIR-sup-
ported projects can be widely and
rapidly disseminated.

EIBIR is currently a partner and/
or coordinator of seven projects
funded under Horizon 2020, the
biggest EU research and innova-
tion programme to date. This vital
support relieves researchers of the
administrative burden inherent
in such projects, allowing them to
focus on the scientific work and
thereby ensuring the best possible
outcome for the project.

At ECR 2018, three projects in
which EIBIR is involved will be
presented during the special EIBIR
Research Session today at 16:00-
17:30 in Room L8.

The project Laser and Ultra-
sound Co-analyzer for Thyroid
Nodules (LUCA) is working on a
new solution for thyroid nodule
screening and an improved and
more accurate diagnosis of thyroid
nodules. By combining traditional
ultrasound with an optical sys-
tem based on diffuse correlation
spectroscopy (DCS) and an opti-
cal system based on time-resolved
near-infrared spectroscopy (TRS),
the LUCA project partners are
developing a portable, low-cost
device for simultaneous multipar-
ametric ultrasound imaging with

LUCA

SULUS

optical measurement of tissue
haemodynamics and the composi-
tion of thyroid nodules. This new
device will help to reduce the num-
ber of invasive diagnostic and ther-
apeutic procedures and provide
enhanced information for clinical
decision-making.

The LUCA project is expected to
have a major impact on the effec-
tiveness, cost and speed of medical
diagnosis in the field of thyroid
cancer and beyond. The device has
the potential to represent a very
innovative tool for the diagnosis,
screening and therapy monitoring
of other types of cancer in areas of
the body accessible to both ultra-
sound and near-infrared diffuse
optical technologies and is expected
to have a major impact on society.

EIBIR serves as leader of the
Dissemination Work Package in
the LUCA project, overseeing the
dissemination and communication
of its results to the scientific com-
munity and outreach to the general
public. EIBIR also closely supports
the project coordinator with the
project management, ensuring that
all tasks, milestones and delivera-
bles are achieved on schedule. The
project as already passed its first
18-month reporting period, with
positive feedback from the Euro-
pean Commission.

The project Digital Hybrid
PET/MRI for Enhanced Diagno-
sis of Breast Cancer (HYPMED)
is designing, building and testing
a ground-breaking PET radiofre-
quency (RF) insert that will vastly
improve breast cancer imaging.
This new device will also facilitate
guided biopsy through a combina-
tion of high-resolution/ultra-high
sensitivity PET and structural and
functional MR. With the molecu-
lar and functional PET-RF imaging

developed by the this project, phy-
sicians will have more information
when selecting appropriate and
individualised treatment, leading
to improved survival and quality of
life for women with breast cancer.
With this new insert, any reg-
ular clinical MR machine can be
turned into a hybrid system when
required. The insert is being cre-
ated by integrating an innovative
and fully digital MRI-transparent
PET detector into a multichannel
PET-transparent MRI surface coil.
The impact of this technology
on breast cancer diagnosis, predic-
tion, monitoring and assessment
of treatment response will be eval-
uated by a clinical study, due to
begin in the latter half of the pro-
ject, which will test established and
novel PET tracers in patients. Imag-
ing data will be correlated with
established and novel molecular
biomarkers, and the results will be
compared to those obtained from
whole-body PET/MRI and PET/CT.
The project is made of ten part-
ners, which include leading univer-
sities, research organisations and
industry from across Europe. EIBIR
serves as project coordinator while
also leading project management
and dissemination work packages.
Having already passed its first
18-month reporting period, the pro-
ject received a positive review from
the European Commission and is
on track to reach all objectives and
milestones. As leader of project man-
agement and project coordinator,
EIBIR was instrumental in ensuring
an efficient reporting process, assist-
ing and guiding all partners through
the European Commissions com-
plex reporting procedures.
The Smart Optical and Ultra-
sound Diagnostics of Breast Can-
cer (SOLUS) Project aims to develop

a new imaging system that can
detect and classify breast lesions in
a non-invasive manner and signifi-
cantly improve the ability to differ-
entiate between benign and malig-
nant tumours. Invasive procedures,
such as biopsies, are currently car-
ried out in an unnecessarily high
number of cases. SOLUS can help
avoid such unnecessary biopsies by
improving the characterisation of
lesions in the breast.

The project's main objective is
to develop an innovative, mul-
ti-modal  tomographic  system,
combining diffuse optical tomog-
raphy and ultrasound/shear wave
elastography to support the in
vivo diagnosis of breast cancer.
This will achieve a substantially
improved in-depth diagnosis of
breast lesions with higher specific-
ity and more effective treatment of
breast cancer.

SOLUS is a four-year project
which brings together engineers,
physicists and radiologists of nine

partners from five European coun-
tries. Over the past year, the project
has focused on the development of
components and subunits for the
SOLUS system prototype. The pho-
ton detector and laser drivers were
designed, and are currently being
integrated into a smart optode,
and subsequently combined with
a regular ultrasound probe. Addi-
tionally, measurement procedures
and phantoms for testing have
been developed. The initial steps
for the clinical validation were also
taken, as the clinical study protocol
was defined.

In the coming year, integration
of components and manufacturing
will continue, and the project’s ini-
tial validation efforts will begin.

The LUCA project has received
funding from the European
Union's Horizon 2020 research
and innovation programme under
grant agreement No.. 688303.

The HYPMED project has received
funding from the European
Union's Horizon 2020 research
and innovation programme under
grant agreement No. 667211.

The SOLUS project has received
funding from the European
Union's Horizon 2020 research
and innovation programme under
grant agreement No. 731877.
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