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With three locations located in eastern France, our facilities
are home to over eighty radiologists who have access
to our six 1.5T MAGNETOM MRIs, which include three
MAGNETOM Aera, one MAGNETOM Avanto Fit, one
MAGNETOM Amira with BioMatrix, and one MAGNETOM
Altea. Our MR imaging staff perform all types of examinations with the exception of fetal imaging and research MRI.
In September 2019, we installed a MAGNETOM Lumina
3T BioMatrix MRI; one of the first to be installed in France
and the first 3T magnet in our facility. This particular
MRI scanner will be used for oncological and neurological
examinations to cater for the many patients referred to
us for diagnosis and follow-up from the cancer treatment
units (neurological, ENT, abdominal, pelvic, breast, etc.).

The planned implementation of the new 3T MRI system
impacted our choice of coils: Rather than dedicated MSK
coils, such as those for knee, shoulder, or foot/ankle that
are already available on almost all our 1.5T systems, we
opted for the 20-channel Head/Neck Coil, the 32-channel
Head Coil, the 24-channel BioMatrix Spine, the 18-channel
Breast, the 12-channel BioMatrix Body, and the 4-channel
Flex Small and Large. Our aim is also to make use of the
full capabilities of this new system by using PCASL, SVS,
and CSI spectroscopy, tractography, and a functional
activity project.

Motivation for choosing a 3T MRI system
A key driver for the installation of this 3T system in our economic interest grouping (GIE) was to provide MR imaging
with a higher magnetic field, since previously we had only
been using 1.5T systems. Our patients will benefit from
oncological and neurological examinations in a shorter
timeframe and higher spatial resolution, allowing us to
replace conventional radiological examinations, such
as CT scans, with MRI.
In the decision process, we therefore aimed to select
a system with excellent capabilities for fast high-resolution
neuro imaging and robust and consistent oncological
imaging in all our patients. We selected a 70 cm open bore
to avoid any constraints with respect to patient positioning
or the performance of the examination. With a compact
length of just 186 cm cover-to-cover, patient comfort is
optimized. Furthermore, we can advance our neurological
imaging beyond what was possible at 1.5T, thanks to the
higher field strength and the XK gradients with a slew rate
of 200 T/m/sec and a maximum amplitude of 36 mT/m.
Our oncological examinations are also free of constraints,
thanks to a wide field of view (FOV) of 55 x 55 x 50 cm3
and the possibility to connect up to 180 channels.
Overall, our staff are able to deliver improved patient
outcomes thanks to the addition of BioMatrix Technology,
the new syngo MR XA interface, and the innovative
Turbo Suite features.
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1  New Select&Go touchscreen tablets in the room.

2 New interface for the acquisition console.
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Innovative features of the system
With BioMatrix and GO Technologies, MAGNETOM Lumina
provides significant benefits for users: Inside the room,
the two Select&GO touchscreen tablets (Fig. 1), one on
each side of the table, provide the technician with access
to comprehensive information about the patient and the
examination, which is displayed on the console. Based on
a generalized body model, which has been trained with
artificial intelligence, and by automatically taking into
account the connected coils, it is possible to position the
patient quickly and accurately. Without having to use the
laser cross-hair the technician only has to click on the area
to be scanned on the touch screen. The software automatically auto-centers the region-of-interest, adapted to body
size and shape of the individual patient.
The acquisition workplace is equipped with two large
screens (Fig. 2), enabling a clear separation of different
workflow steps: one monitor on the left to register the
patient and examination. The other monitor on the right
to display and postprocess the images (View&GO).
This time-saving advancement reduces the workload
on the technician since it is no longer necessary to
switch between the different modules, as it was with the
syngo MR E11 interface. The intercom has also changed
entirely; it is now possible to hear the patient while we
are talking to them. Volume adjustments are also made
using a touchpad, making use and operation far easier.
The new syngo MR XA11B interface allows the
technician to access the data quickly and resembles the
syngo.via interface. Although significant changes have
been made compared to the syngo MR E11 software
version, handling is still relatively fast and simple.
The Dot Cockpit has been retained and has not undergone major changes. We continue to optimize our various
protocols in order to guarantee examinations of reproducible quality that are minimally dependent on the technician
(implementation of strategies/decisions/interactions). New
functionalities help simplify the programming work. For
example, it is possible to replace an existing sequence in a
Dot engine using simple drag and drop, to easily compare
the parameters of two different sequences (Fig. 3A),
or even to record a history of modifications as they are
carried out for a given sequence (Fig. 3B).
The different Dot engines have been retained and
facilitate examination management, such as the labeling
of vertebrae, which improves the overall workflow and
saves time.
Via Respiratory Sensors in the Spine Coil, the BioMatrix
Technology enables the acquisition of sequences during
free breathing without the use of a belt or navigator
(Fig. 4). Not only does this improve patient comfort,
it decreases the number of nondiagnostic images thereby
improving our workflow.

The tiltable 20-channel Head/Neck Coil is a great improvement in terms of patient comfort, with possible inclinations
of 0°, 9°, or 18° (Fig. 5).
With CoilShim (active shim) built into the Head/Neck
Coil, the Fat Sat provides better quality in axial sequences
with fat saturation at the ENT-cervical level. In abdominal
diffusion-weighted imaging SliceAdjust allows slice-by-slice
shimming; for DWI with better quality and less distortions.
Another improvement in the scanner suite is the
patient table and its operation. Without any pedals and
with a semiautomated (motorized) driving support the
new table can be easily moved and is very user friendly.
3A

3B

3  New sequence comparison features (3A) and history of changes
carried out in real time for one sequence (3B).
 iliary MR MIP –
4 B
3D T2w SPACE
acquisition – free
breathing with
expiration detection
with the BioMatrix
Respiratory Sensor.
Multiple hepatic
cystic formations
containing clear
fluid, not suspicious.
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Clinical benefits of 3T MRI

5  Tiltable head coil permitting maximum patient comfort.

6A

6B

While the technological innovations and numerous
advantages of the newly installed MAGNETOM Lumina
represent a huge advancement, we must also achieve
image reproducibility and high quality with our six existing
1.5 T MRI systems at our facility.
Given the advantage of the signal benefits made
possible by the 32-channel Head Coil, we decided to use
the new 3T MRI for the majority of neurological studies,
regardless of whether the examination was routine
(Figs. 6 and 7) or more advanced (Fig. 8). It should be
noted that the handling and implementation of the ASL
and the postprocessing of spectroscopy using syngo.via
were uncomplicated.
We were able to compare the benefits of the 3T
versus the 1.5T when monitoring patients with neurological pathologies (Fig. 9).
The benefits provided by the 3T MRI system led us to
review our practice with respect to prostate imaging. We
had been working with T2 TSE or with BLADE on the 1.5T.
6C

6  Report on a cephalic cystic lesion discovered by chance during a CT scan. RESOLVE (6A), MIP SWI (6B), and T1w GRE (6C) transverse diffusion
images. Probable arachnoid cyst of the right temporal convexity.

7  Chance discovery of a 2.5 mm aneurysm in the end of the right anterior cerebral artery on the TOF sequence.
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9A

9B

9C

9D

8C

8  Assessment of a cerebral mass; sagittal
3D FLAIR SPACE (8A–C), PCASL with
perfusion imaging (8D). Intra-axial
internal right parietal expansion process,
the symptomatology of which, based
on perfusion and spectroscopy (8E),
is suggestive of severe glioblastoma.
The FLAIR hypersignal may correspond
to tumor infiltration with no neoangiogenesis.

9  Monitoring of a cerebral lesion. Comparison of sagittal 3D FLAIR
SPACE with the previous examination performed four months
earlier with the 1.5T MAGNETOM Avanto Fit (9A, B) and the 3T
MAGNETOM Lumina (9C, D). Absence of contrast uptake (9E)
and spectroscopy not suggestive of glial lesion (9F).
The principal hypothesis remains autoimmune encephalitis.

9E

9F
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The first acquisition tests using 3D T2 SPACE were conclusive (Fig. 10) and showed better contrast. We continue
to use axial T2 2D acquisition, allowing the radiologists
to integrate this new approach. In terms of dynamic
acquisition using contrast media, we prefer the
TWIST-VIBE DIXON method, which has been installed
on the entire range of MRI systems at our facility for
several months now (Figs. 11, 12).
In breast imaging, we have achieved better resolution
by changing the fat saturation technique during dynamic
phases using Dixon fat-water separation in order to achieve
better reproducibility of fat saturation (Fig. 13).
10A

10B

10D

10E

The benefits were also remarkable in pelvic (Fig. 14)
and abdominal (Fig. 15) imaging.
Initially, we decided not to perform a 3T medullary MRI
following the various feedback on the practices of other
sites that we received before making our choice (i.e., problems with image quality and B1 artifacts). However, the
image quality proved to be more than satisfactory so we
decided to perform the medullary examination using our
MAGNETOM Lumina (Figs. 16, 17).
The benefits of the 2D simultaneous multi-slice (SMS)
acceleration technique were exploited in order to invest
the time saved in increasing the image resolution (Fig. 18).
10C

10  Volumetric acquisition of the prostate
using 3D T2 SPACE with a spatial
resolution of 0.9 x 0.9 x 0.9 mm
in 3 min 56 s acquisition time.
On the left a suspicious lesion with
hypointense signal in T2w images is
visualized (10A–C), which is confirmed
on the ADC map (10D) and in post
contrast images (10E).

11A

11B

11C

11  In a patient with increased PSA values, two nodular lesions were found. One lesion in the posteriaor and lateral peripheral zone of the base
and right middle with a size of 18 x 8 mm, and another lesion in the peripheral zone of the left middle lateral with a size of 15 x 9 mm.
Both lesions were clearly visualized using T2w TSE (11A), on the ADC map (11B), and in post contrast images (11C).
Both lesions were rated PI-RADS 5.

20

siemens.com/magnetom-world

Spotlight

MAGNETOM Flash (75) 4/2019

12A

12B

12C

12D

13A

13B

13C

13D

12  In a patient with increased PSA levels a
left periprostatic micro-abscess of 8 mm
length was found. The abscess showed
hyperintensity in b800 s/mm2 diffusionweighted images (12A), restricted
diffusivity in the ADC map (12B), hyperintensity in the axial T2 w TSE images
(12C), and was non-perfused in post
contrast images (13D).

13  Study following diagnosis of suspicious
mass during mammography: Confirmation of an ACR4 lesion in the left breast
on the axial T2w Dixon fat sat images
(13A), axial T1w TSE images (precontrast) (13B) and corresponding
findings in the dynamic axial T1w 3D
Dixon (13C) series, and on subtraction
after contrast media injection (13D).
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14A

14B
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14D

14E

14F

14  Discovery of a pelvic cyst: Right ovarian lesion with a fleshy part and a fatty part using T2w TSE (14A, B) and T1w Dixon (14C),
DWI with RESOLVE (14D), no enhancement on the post-contrast 3D StarVIBE FS sequence (14E, F). Image primarily suggestive
of a right ovarian dermoid cyst.

15A

15B

15D

15E

22

siemens.com/magnetom-world

15C

15  Patient with a lesion found in CT scan
was scheduled for MRI for further
characterization: MRI confimed a
pancreatic mass visible on T2w HASTE
(15A) and T2w HASTE FS images (15B).
The lesion showed hyperintense signal
on DWI (15C) and increased ADC (15D)
which then led to the diagnoses of a
serous cystadenoma developed in the
anterior part of the body of the pancreas.
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16A

16B

16C

16  Reassessment of a demyelinating disease.
Appearance of a centromedullary hypersignal of 5 mm at C1–C2 level on sagittal T2w TSE (16A) and T2w STIR (16B) sequences.

18A

17  Presence of a syringomyelic cavity
in T2w TSE images.

18B

18  Axial T2 SMS TSE breast MRI, 2 mm thick joined slices, 592 x 592, 3 min 23 s (18A).
Coronal T2w SMS TSE in pituitary MRI, 2 mm thick joined slices, 384 x 384,
2 min 36 s (18B).

Conclusions
Following extensive research, we elected to install a 3T
MRI system at GIE IRM74. As a result, we have benefitted
from superior image quality with equal, or even shorter,
examination time compared to the 1.5T systems. This
has been made possible thanks to the new protocol
optimization tools provided by BioMatrix Technology, the
user-friendliness for technicians of the XA interface, and
enhanced patient comfort thanks to a reassuring environment and multiple improvements, including the Head/Neck
Coil that can be adapted to the patient. The benefits of
the new acceleration techniques, such as Simultaneous
Multi-Slice and CAIPIRINHA SPACE, are unquestionable
in terms of shortening the time the patient spends in
the scanner, while at the same time offering remarkable
diagnostic image quality.
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