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Answers for life.

Partnering for fostering research and innovation at the cutting-edge of medical imaging
7T MRI is the formula one in MR and the champions’
league in MR imaging. Siemens plays a very important
role in this field. In this sense, industry and academic
high-end research partnerships are a win-win situation,
and thanks to this close collaboration with Siemens, we
have considerably increased outcomes in our research
projects.1

Prof. Dr. Siegfried Trattnig

MR Centre of Excellence (MRCE)

Director of the MR Centre of
Excellence

Vienna holds a peculiar role in the history
of medicine. The General Hospital of
Vienna was already in the early 1800s,
one of the precursors of modern medicine
as we know it today. Magnetic resonance
imaging is seen as the driving force
behind modern diagnosis in medicine, in
particular due to its diverse applications.
With this background in mind, a strong
research network has been created,
enabling the MR Centre of Excellence
(MRCE), Department of Radiology at the
Medical University of Vienna, to set the
trends in the further development of MR
in clinical research.

Department of Radiology,
Medical University of Vienna,
Austria

Founded in 2003, by the Department
of Radiology and the Center of Medical
Physics and Biomedical Engineering,
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MRCE has within only a few years developed into a renowned scientific institution
with a staff of nearly 45 people carrying
out numerous successful projects.
In 2007, the drive for cutting-edge technology, higher image resolution and
exploring new possibilities culminated
in the installation of Europe’s third
ultra-high field system at that time,
MAGNETOM 7T2.
The Centre acts today as a core research
facility for the Medical University of
Vienna. It combines ground breaking
basic research and development of
methods with a strong focus on applications in neuro-science, musculoskeletal
research, oncology and metabolism.
Their goal is to validate the potential of
ultra-high field MRI in clinical applications.

Medical University
of Vienna

Close collaboration between diagnostic imaging
equipment providers and clinical research departments
is essential for advancing patient care. For a successful
collaboration, it is necessary to share a common goal, to
have the right people and technology in place, such that
a trustful relationship can grow. That is the case with
the Medical University of Vienna in the domain of 7 Tesla
clinical research and in many other fields.
Siemens Healthcare,
Magnetic Resonance
Siemens Healthcare is one of the world’s
largest suppliers to the healthcare
industry and a trendsetter in medical
imaging, laboratory diagnostics, and
medical information technology.
Siemens offers its customers products
and solutions for the entire range of
patient care from a single source –
from prevention and early detection
to diagnosis, and on to treatment
and aftercare. By optimizing clinical
workflows for the most common
diseases, Siemens helps make healthcare
faster, better and more cost-effective.
As a Business Unit of Siemens Healthcare,
Magnetic Resonance offers one of the
most innovative and comprehensive
imaging portfolios for users around

the world – powered by Tim® 4G
(Total imaging matrix) technology
and Dot® (Day optimizing throughput).
Together, these technologies redefine
productivity in MRI.

Bernd Ohnesorge, CEO
Magnetic Resonance
Siemens Healthcare
Erlangen, Germany

Pushing the boundaries of MRI ever since,
Siemens once again proves its innovative
strength, pioneering spirit, and vision –
showing its leadership in the field of
ultra-high field MRI. With the introduction
of MAGNETOM 7T, Siemens sets the
pace in the industry, providing a robust
research platform that is not only
powerful in its visualization capacity,
but open for further development.
The ultra-high power and flexibility of
MAGNETOM 7T impressively indicates
why Siemens is the first choice of leading
institutions pioneering in ultra-high field
(UHF) research.

Siemens Healthcare
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Seeing things
for the first time
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Figure 1:
High resolution axial FLAIR image of
a patient with Multiple Sclerosis
lesions in the typical periventricular
distribution.
Figure 2:
First-time high-resolution mapping
of Neurotransmitter (Glutamate) by
1H MR spectroscopic imaging at 7T.
Figure 3:
T2-TSE (0.3 mm in plane resolution,
1.5 mm slice thickness) image of the
hippocampus allowing visualization
of subunits such as cornu ammonis
and gyrus dentatus.
Figure 4:
Brain SWI (0.3 mm in plane resolution)
with excellent visualization of small
white matter veins and a malignant
tumor in the left hemisphere, seen as
hyperintense lesion in the background.
Figure 5:
Sagittal 23Na image of the lower spine,
optimized GRE sequence, 6-ch sodium
spine coil (QED). The sodium concentration correlates directly with the
glycosaminoglycan content of the
nucleus pulposus of the inter-vertebral
disks (IVD).
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Figure 6:
A) Intensity corrected 23Na image
of the kidneys in the coronal plane.
B) 3T T2-TSE image.
C) Morphological T2-TSE image overlaid by the color-encoded 23Na image.
Figure 7:
Male patient 9.4 years after AOT in
the medial femoral condyle.
A) Morphologic PDw TSE image.
B) T2 map. C) gagCEST image.
D) Sodium image.
Figure 8:
Patient with chronic achillotendinitis.
23
Na sagittal image of the achilles
tendon showing significant increase
of the sodium SNR which is related to
the higher glycosaminoglycan (GAG)
content with tendinitis.
Figure 9:
3D GRE (FISP) image (0.16x0.16x
0.5mm) of the carpal region, 12-ch
wrist coil (RAPID) showing all cartilage
layers with excellent trabecular bone
delineation and details.
Figure 10:
Axial fat-suppressed PD-TSE of the
median nerve (0.11x0.11x2.5mm),
12-ch wrist coil (RAPID) reveals the
individual fascicles within the nerve
and also substructures within the
individual nerve fascicles.
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MR Centre of Excellence
• MAGNETOM 7T
• MAGNETOM Trio 3T, A Tim
system
General Hospital of Vienna
(AKH):
• MAGNETOM Trio 3T,
A Tim System
• MAGNETOM Trio 3T,
A Tim System
• MAGNETOM Avanto 1.5T
• MAGNETOM Aera 1.5T

The strength of the site lies
on its close collaboration
network. The General Hospital
of Vienna (AKH), one of the
largest hospitals in the world,
is located right next door and
refers to MRCE the patients
needed for clinical studies.
Additionally, they count with
a strong network of about
100 scientists including clinicians, physicists, psychologists, neuroscientists, among
others, which work closely
together with MRCE’s core
group of about 45 people.
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Translating research into
clinical applications
7T scanners are progressively becoming
more and more available worldwide,
but there are only few centers with an
optimal setup such as the MRCE. With
the General Hospital of Vienna (AKH)
next door, MRCE is ideally positioned for
carrying out clinical research. These
conditions have prompted Siemens to
form a close research collaboration with
MRCE and sharing resources to jointly
work on new technologies for advancing
MR diagnostics. And seeing the body as
it has never been seen before.

• “In vivo studies of plaques in patients
with multiple sclerosis provide strong
evidence of the benefits of imaging at
7T. The high spatial resolution and the
increase in spectral resolution and the
higher susceptibility effect help study
the vein density, the iron accumulation,
and the metabolism in plaques for the
first time in vivo and in a longitudinal
study. This definitively helps get a deeper
insight into the pathophysiology of this
disease. We are now able to test new
hypothesis in vivo.”

High SNR, high spectral resolution, and
excellent static and dynamic BOLD
effects are some of the main drivers for
MRCE to research with MAGNETOM 7T.

• “31P MRS of the liver helps differentiate
between benign non-alcoholic fatty
liver (NAFL) and potentially progressive
steatohepatitis (NASH) by analysis of
the metabolism. This is only possible at
7T since the scan times are clinically
feasible. That helps study liver metabolism in vivo and non-invasively. It may
replace liver biopsy in the near future.”

Answering old questions.
And new ones too.
MRCE’s clinically oriented research and
strong collaboration philosophy are key
success factors that turned them into
one of the leading ultra-high field sites
worldwide. 7T stands for a powerful
tool that may help them in the quest for
answering modern clinical questions.
“My philosophy is that, ultimately, the
patient should benefit from our MR
research and 7T has the capability to
fulfill this goal” says Prof. Trattnig, and
exemplifies:

A new field. A new frontier.
Exploring new boundaries with MAGNETOM 7T
Our ambition is to be better than 3T and to find new
applications that are only possible at 7T, and not at 3T.1

The enormous potential of 7T imaging
has also come with a variety of
challenges. However, MAGNETOM 7T
opens up the scope of research and
solutions to many of these challenges.
This is the right system for pioneers and
trendsetters who change the game in MRI
and strive to advance human health. “7T
MRI allows the use of methods that go
beyond mere morphology for an
improved diagnosis of various diseases at
the molecular, functional and metabolic
levels, which will lead to a revolutionary
development from imaging diagnosis to
new qualitative status, which can be
described using the term functional
diagnosis.” Prof. Trattnig explains.
Besides morphological studies, MRCE
focuses on contrast-enhanced studies
and multinuclear applications,
particularly sodium, phosphorus, and
carbon imaging.

MRCE has developed into one of the
leading test sites worldwide for ultra-high
field coil manufacturers. 7T MRI dedicated
coils are a prerequisite for fully realizing
the potential of 7T and carrying out
high-level, internationally competitive,
clinical studies. In this context, new coils,
once approved by the Medical Device
Act, are relatively soon tested in patient
studies in order to evaluate their clinical
performance. Therefore, in 2011, the
Research Studio Austria on high-field
MR components was founded and
established by Prof. Dr. Ewald Moser,
from the Center of Medical Physics
and Biomedical Engineering. Their
focus lies on developing and testing
dedicated hardware and software for
3T and 7T MR systems.

Prof. Dr. Siegfried Trattnig
Director of the MR Centre of
Excellence
Department of Radiology,
Medical University of Vienna,
Austria

Last, but not least, the number of grants
already allocated to MRCE’s endeavors in
ultra-high field MRI and their numerous
publications in that field illustrate their
great potential.
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Exchanging knowledge and experience
As a Siemens International Reference Center, the Medical University of Vienna has
the opportunity to share its clinical and
technological achievements in its various
research fields with other renowned 7T
MRI researchers from around the globe.
Interested customers can visit MRCE to
experience at first-hand MAGNETOM 7T’s
suitability for high-end academic research.
Visits from around the world
As part of one of the largest academic
medical centers in the world, Professor
Trattnig and his team at MRCE are looking
forward to greeting various customers
and sharing their experience with the
system, as well as their research interests.
With the vast majority of imaging
comprising applications in neuroscience,
musculoskeletal research, oncology and
metabolism, the team is convinced their
insights gained with MAGNETOM 7T can
also be of benefit for further radiology
departments and academic researchers.
At the scanner, visitors will get an
introduction to 7T MRI. Additionally,
cases will be shown and discussed at the
workstation. In addition to sharing its
experience, the team is also looking
forward to hearing from its visitors from
around the world about their research
interests and clinical fields.
Honored partners
Siemens is committed to providing
its customers with high-quality medical
imaging. Medical University of Vienna
is part of the select group of 7T MRI
installations worldwide and the only site
in Austria to count with MAGNETOM 7T.

Professor Trattnig states, “Being a Siemens
International Reference Site is truly a
great honor for us. This demonstrates
that our center has found its strength
and “niche” and is highly competitive with
the other 7T sites.”
As a partner for achieving high
efficiency, quality, and cutting-edge
innovation, clinical and performance
excellence, Siemens strives to meet the
demands of its world-class customers.
Bernd Ohnesorge CEO of Siemens
Magnetic Resonance explains,
“Innovations in medical imaging are
created where clinical expertise and
engineering excellence come together.
Medical University of Vienna is an
important partner in identifying potential
future clinical applications at 7 Tesla
MRI and translating them into clinical
benefits.”
Professor Trattnig and his team see
the partnership with Siemens as a true
advantage not only for their academic
research, but also for the ultra-high field
community in general. He adds, “Research
networks and partnerships are very
important, since different sites focus on
different topics. This helps accelerate
technological and methodological developments by the exchange of knowledge
and it helps bring these methods into
clinically oriented studies in patients
much earlier. In this regard, Siemens
does an excellent job in e.g., establishing
an international 7T user network and
facilitating the exchange of knowledge
through User Meetings and International
Scientific Advisory Board Meetings.”

Further information
MAGNETOM 7T
MAGNETOM 7T is a powerful
solution for visualizing anatomical detail and functional information as never before – supporting
neurosciences studies and clinical
research with ultra-deep insights.
Designed as an open platform,
MAGNETOM 7T fosters collaboration, setting new technology,
research and clinical trends.
Key benefits
• Anatomical detail at the
submillimiter scale
• Enhanced contrast mechanisms
only possible at 7T MRI
• Outstanding spectroscopy
performance
• Ultra-high resolution functional
imaging (fMRI)
• Multinuclear whole body MRI
• High-channel TX Array
development
• Open research platform and
strong collaboration
Key features of the new
MAGNETOM 7T system
• 60 cm patient bore
• 40 m² footprint with minimal
iron shielding
• Variable speed patient table
improves patient / volunteer
comfort
• Tim technology with 32 independent receiver channels,
optional 8 channel TX array
• syngo.MR software including
Inline Technology, 1D/2D PACE,
iPAT and Phoenix
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If you are interested in visiting
the Reference Center,
please contact your local sales
representative.
Find out more about MAGNETOM
7T and the UHF MRI program:

On account of certain regional
limitations of sales rights and service
availability, we cannot guarantee
that all products included in this
brochure are available through the
Siemens sales organization worldwide. Availability and packaging may
vary by country and are subject to
change without prior notice.
Some/All of the features and products
described herein may not be available
in the United States.
All devices listet herein may not be
licensed according to Canadian
Medical Devices Regulations. The
information in this document contains
general technical descriptions of
specifications and options as well as
standard and optional features which
do not always have to be present in
individual cases.
Siemens reserves the right to modify
the design, packaging, specifications,
and options described herein without

Global Business Unit
Siemens AG
Healthcare Sector
Magnetic Resonance
Henkestr. 127
91052 Erlangen
Germany
Phone: +49 9131 84-0

Note: Any technical data contained
in this document may vary within
defined tolerances. Original images
always lose a certain amount of detail
when reproduced.
Please find fitting accessories:
www.siemens.com/medical-accessories
1

 he statements by Siemens’ customers described
T
herein are based on results that were achieved in the
customer’s unique setting. Since there is no “typical”
hospital and many variables exist (e.g., hospital
size, case mix, level of IT adoption) there can be
no guarantee that other customers will achieve the
same results.
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The
product is still under development and not commercially available yet. Its future availability cannot
be ensured. This research system is not cleared,
approved or licensed in any jurisdiction for patient
examinations. This research system is not labeled
according to applicable medical device law and
therefore may only be used for volunteer or patient
examinations in the context of clinical studies
according to applicable law.

Local Contact Information

In the USA
Siemens Medical Solutions USA, Inc.
51 Valley Stream Parkway
Malvern, PA 19355
Phone: +1 888-826-9702
Phone: +1 610-448-4500
Fax: +1 610-448-2254

In China
Siemens Medical Park, Shanghai
278, Zhouzhu Road
SIMZ, Nanhui District
Shanghai, 201318, P.R. China
Phone: +86-21-38895000
Fax: +86-10-28895001

Global Siemens Headquarters
Siemens AG
Wittelsbacherplatz 2
80333 Muenchen
Germany

prior notice. Please contact your local
Siemens sales representative for the
most current information.

Global Siemens Healthcare
Headquarters
Siemens AG
Healthcare Sector
Henkestrasse 127
91052 Erlangen
Germany
Phone: +49 9131 84-0
www.siemens.com/healthcare

In Japan
Siemens Japan K.K.
Gate City Osaki West Tower
1-11-1 Osaki
Shinagawa-ku
Tokyo 141-8644
Phone: +81 3 5423 8411

In Asia
Siemens Pte Ltd
Healthcare Sector
Regional Headquarters
The Siemens Center
60 MacPherson Road,
Singapore 348615
Phone: +65 6490-6000
Fax: +65 6490-6001

Legal Manufacturer
Siemens AG
Wittelsbacherplatz 2
DE-80333 Muenchen
Germany

Order No. A91MR-95-10C-7600 | Printed in Germany | CC MR 1282 05131. | © 05.2013, Siemens AG

www.siemens.com/healthcare

