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Reduced stress and consistent
contrast-enhanced MRI scans
This article summarizes the highly interesting presentation of
Dr Markus Lentschig at the recent virtual 11th MAGNETOM
World Summit conference sponsored by Siemens Healthineers
with support from Bayer. Dr Lentschig spoke on how to reduce
stress and obtain consistent contrast-enhanced MRI scans,
using a new imaging system interface which synchronizes the
operation of the contrast media injector with that of the
MRI scanner.
To set the scene for his presentation, Dr. Lentschig first introduced his centre to the audience.
The Centre of Modern Diagnostics
(CEMODI) was established 30
years ago and has expanded to
now occupy five sites in the city of
Bremen in the North of Germany.
The centre carries out all imaging
modalities. In total 30000 patients
are seen each year, involving a
total of 40000 examinations. Of
these slightly more than a third are
carried out with contrast media
(CM) injection.
As far as MRI in particular
is concerned, CEMODI is well
equipped and has a total of six
Siemens Healthineers MRI systems, three of which are 3 Tesla
and three 1.5 Tesla. The centre carries out 1000 MR CM angiographies per year. Automatic contrast
media injectors are available with
all of the Centre’s MRI scanners,
and are used mostly for angiographies, perfusion measurements
and dynamic contrast measurements. One of the centre’s MRI
scanners, namely the Siemens
Healthineers MAGNETOM Skyra,
recently received a software update
(VA30), which enables many new
features such as Prostate Dot
Engine, Compressed Sensing,
Zoomit, SMS, Spectroscopy,
Elastography and, of course, the
Imaging System Interface, which
was the focus of Dr Lentschig’s
presentation.
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Imaging System Interface
Coupling
The result of a joint hardware and
software development program between
Siemens Healthineers and Bayer, the new
interface synchronizes an MR Injection
system (i.e. the MEDRAD MRXperion
MR Injection System from Bayer) with
Siemens Healthineers scanners, thereby
overcoming challenges posed by the
complex processes used in conventional
contrast-enhanced MRI procedures,
which can result in suboptimal imaging. Now available for the MRI suite,
an analogous system is already available
for CT systems. The objective of automated synchronization of injector coupling with the scanner is to generate a
more efficient workflow, and minimize
suboptimal images in dynamic contrast-
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enhanced
studies. The
increase in
ef f icienc y
frees up the technician to spend more
time with, and focussed on, the patient.
For optimal performance, the new interface software requires the use of the latest generation injection apparatus, such
as the MEDRAD MRXperion.

Importance of Timing in CE
angiography.
It is well known that accurate timing
is vital in Contrast-Enhanced MR angiography (CE MRA) — a few seconds
can be decisive — so it is not surprising that there are still many CE MRA
images which cannot be evaluated simply
because of bad contrast injection timing.

Figure 1. The main aspects of CE MRI Kinetics. The key element is the individual cycle time, which is normally
determined by use of a test bolus. From this individual cycle time, the minimum delay time before the start of
the measurement can be calculated. The test bolus is carried out using only a very small amount of contrast
medium, but for the angiography itself, more medium is used which lengthens the main bolus slightly. For this
reason two seconds are added to the individual cycle time.
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Steps that are particularly qualitycritical are shown in red in Figure 2.
Even small deviation in these steps,
caused for example by momentary distractions of the technicians may result
in sub-optimal imaging.
During the conventional process for
standard angiography the technician
has to switch back and forth several
times from different stations, e.g. the
key-board, the monitor, the injector and
the patient intercom, and frequently
with the need to monitor or adjust different stations at the same time.

Figure 2 . The main tasks to be carried out by the radiographer/technician in CE MRA. Particlularly time- and
quality-critical steps are shown in red. In conventional, manually controlled setting, technologists must constantly
plan, monitor and time the various steps on the injector and scanner workstations separately during contrastenhanced MRI procedures. If the required steps are not optimally timed and synchronized, poor image quality
may be generated, which can delay diagnosis as contrast-enhanced scans then have to be repeated.

A schematic representation of optimal timing of medium administration
is shown in Figure 1.

Breath-hold
The establishment of the timing of
the bolus injection is just one task to be
carried out. Another important criterion
necessary for optimal and diagnostically
meaningful angiography imaging is the
patient breath-hold. Failure to correctly
communicate timely breath-hold instructions to the patient or the inability of the
patient to comply can result in motion
artefacts which can severely limit the diagnostic information that can be extracted.

Conventional Workflow.
Consisting of three main parts
[Figure 2], namely the test bolus scan,
the calculation of the delay time and
the MR angiography itself, the overall
conventional work-flow can be quite
complex. When a test bolus technique
is used in MR angiography, the technologist is required to carry out numerous actions in the proper sequence,
especially in the test bolus scan and
MR angiography sections. These steps
include preparing the contrast medium,
informing the patient of the breath-hold
requirements and starting the measurement at the correct time.

Figure 3 . An example of the typical high image quality obtained using the synchronized Imaging System
Interface . Optimal timing of CM injection and breath-hold commands results in no motion artefacts and images
of high diagnostic value.
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Imaging System Interface
With the new injector/scanner
coupling system, many of the tasks
involved in the conventional complex workflow are managed and displayed by the new Imaging System
Interface, which guides the technician through the MRI workflow,
with the key functions of the technician being limited to
1). Initiating the prescan with the “real”
scan armed and on hold.
2) Talking to the patient and preparing
for the next steps.
3) Checking and “arming” the injector.
4) After this, a single click on the
scanner interface will automatically
trigger the contrast media application;
give the breath-hold command; start
the image acquisition and finally end
the breath-hold. This ensures optimal
image quality [Figure 3].
Conclusion
To summarize, the imaging system
interface enables easy, hassle-free and
consistent CE MRI scans to be carried
out. The contrast injection is synchronized with the scanner and results in
precisely timed automated operations.
The fact that the technicians no longer
need to multi-task means that they
can focus on one task at a time. This
significantly reduces the level of stress
and minimizes errors due to distractions.
More info
The video recording of Dr.
Lentschig’s presentation can be viewed at
https://www.magnetomworld.siemenshealthineers.
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Post-Presentation Conversation
After his presentation, we caught
up with Dr. Lentschig and talked
with him in more detail about his
experience with the new system.

Q

Q

When was the ISI system actually installed in your
centre and how has it performed in practice?

The system was installed in June of this year. There were
a few minor teething problems with it but once the final
version was implemented, all these have been completely
resolved. Since then, the system has been very stable and
has enabled us to examine without any problem around
500 patients up till now. We use it for all examinations
requiring contrast medium injection with a high-pressure injector, for example, all abdomen exams and all
angiographies.
Our technicians are very experienced so in fact before we
got the new system, there weren’t all that many examinations which had to be repeated. Where we have seen a big
change is in the overall quality of the images. By eliminating or reducing previous small timing errors of even
a second or two, we have been able to avoid situations
where the images were of diagnostic quality, but only just.
Now all our images are perfect.
The new system certainly results in less stress and more
efficiency on the part of the technicians when they are
administering the contrast agent, but since this phase
is actually quite short compared to the total duration
of the whole examination this isn’t translated into a
significant increase in patient throughput, at least not
for experienced technicians. However this could be a
very different matter when inexperienced technicians
are concerned.

Q

How have your radiographers/technicians reacted
to the new system?

At the beginning there actually was quite a high level
of downright skepticism, especially among the experienced radiographers (the medical technical radiology assistants, MTRA). With all such innovations, the
MTRAs are always concerned not just that they lose
their control of the examination itself, but also — who
knows — at the end of the day they might become
superfluous. However, as of now, that is about five
months after the initial installation, all the technicians
are happy. They have all recognized that the new system relieves the stress in the quite draining work steps
while their professional experience is still important
— and needed —elsewhere.
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How do you decide which patients requiring CEMRI should be examined in the ISI set-up ?

Since all of our MRI machines have the same optimized
hardware and software equipment and we can carry out all
examinations on each scanner, the patients are assigned to
the next scanner that is free with only a few exceptions,
e.g. heart examinations.

Q

And now the key questions. What is your overall
opinion of the system? Any drawbacks?

The system is great, we love it. It is simple, robust and
results in a consistently high quality of examinations. I
haven’t noticed any drawbacks so far.

Q

How do you see future developments? Do you intend
to equip all your MRI scanners with the ISI interfaces if technically possible? What about the possibility of
synchronizing all parameters between the injector and the
MRI, such as the amount of contrast media and flow rates,
etc.?
I believe that the MR Imaging System Interface will establish itself fully in the next few years, and I would like all
our MR scanners to be equipped with the new software
version. But this must of course be able to be done at an
attractive price because, as already mentioned, the patient
throughput does not significantly increase. Reimbursement is not that easy.
As a next step, we plan to equip our new MR scanners Siemens Healthieers MAGNETOM Altea and MAGNETOM
Lumina when the new software update version XA30 due
any moment becomes available for these scanners.
A complete synchronization of all parameters would
indeed be very helpful, but then a simple connection
to the corresponding RIS would have to be made also.

Q

It could easily be imagined that the use of the injector coupling system could support remotely assisted
scans. Is this a real option? What could the benefits be?
Technically speaking this could indeed be possible — it is
an option that the system could further simplify remotely
assisted scans. However, I am generally still very skeptical
as to whether this would be a realistic or sensible decision
for the future, especially in countries where well-trained
employees are generally available.
As in all radiological imaging procedures, MR examinations can only be technically and diagnostically perfect
if there is close, direct contact between the patient, the
technician and the radiologist.
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