
 RZ_Breast-MRI PB.fh9 15.10.2002 10:38 Uhr Seite 1 

Probedruck

C M Y CM MY CY CMY K

Breast MRI
Improved Bilateral 3D Imaging

Order No. A91100-M2220-A877-1-7600

Printed in Germany

CCA 63877 WS 09025.

The information in this document contains general

descriptions of the technical options available, which

do not always have to be present in individual cases.

The required features should therefore be specified in

each individual case at the time of closing the contract.

Siemens reserves the right to modify the design and

specifications contained herein without prior notice.

Please contact your local Siemens Sales representative

for the most current information.

Note:

Original images always lose a certain amount of detail

when reproduced.

Siemens AG, Medical Solutions
Magnetic Resonance
Henkestr. 127, D-91054 Erlangen
Germany
Telephone: ++49 9131 84-0
www.SiemensMedical.com

Please contact in USA:

Siemens Medical Solutions USA, Inc.
51 Valley Stream Parkway
Malvern, PA 19355
Tel: 610-448-4500
Fax: 610-448-2254

Please contact in Japan:

Siemens-Asahi
Medical Technologies Ltd.
Takanawa Park Tower 14 F
20–14, Higashi-Gotanda 3-chome
Shinagawa-ku
Tokyo 141-8641
(+81) 354 234 001

Please contact in Asia:

Siemens Medical Solutions
Asia Pacific Headquarters
c/o Siemens Advanced Engineering Pte Ltd.
Block 28 Ayer Rajah Crescent No. 06–08
Singapore 139959
(+65) 8 715 888

Acknowledgements

Special thanks go to Dr. Bruce Porter and
Dr. Michael Middleton for their educational and
clinical input as well as valuable image data;
to Dr. Cynthia Sherry and Todd Frederick for
their comparison data and feedback; and to
Dr. David Thomasson for his constant advice.

MRI Hot Topic



 RZ_Breast-MRI PB.fh9 15.10.2002 10:38 Uhr Seite 2 

Probedruck

C M Y CM MY CY CMY K

[5]
Bilateral VIEWS (Symphony).
The sequence with an acquisition
time of 5:50 minutes was run
after the 3D dynamic scans
(about 8 minutes post-contrast),
voxel size: 0.7 x 0.7 x 0.8.
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Introduction
Some types of breast cancer have a high in-
cidence of contra-lateral occurrence. To provide
the best service to the patient every breast
evaluation for cancer should include not only
the affected but also the contra-lateral breast.
Since contrast agents (Gd) can only be admi-
nistered once for the dynamic evaluation of
contrast uptake, both breasts need to be scanned
at the same time. The best orientation is
transverse.

For breast MR imaging the debate in recent
years has been whether to use high spatial reso-
lution post-contrast acquisitions where the
morphological structure of a lesion can be well
circumscribed, or good temporal dynamic
information for improved specificity of lesions.
In their 1989 publication Werner Kaiser et al. [1]

demonstrated a strong correlation of whether
a lesion was benign or malignant by observing
the contrast uptake and its wash-out behavior
over time. This was done using fast 2D gradient
echo sequences (2D FLASH) in a bilateral
dynamic manner with multiple measurements
of about 1 minute each lasting a time period
of 5 to 10 minutes after contrast injection.

In contrast to this dynamic approach, Steve
Harms et al. [2] introduced RODEO (rotating
delivery of excitation off resonance) in 1994.
This 3D technique uses a non-selective water
rf-excitation (1-3-3-1 binomial) with a specialized
transmit and receive coil to minimize fat signal.
Due to the design of the coil it is not possible
to acquire bilateral studies. Relatively high
spatial resolution was obtained in a sagittal
slice orientation. RODEO is a highly sensitive
technique which led to an improved under-
standing of lesion structures. However, its spe-
cificity remained low. [1] shows a unilateral
acquisition in the sagittal orientation with water
excitation obtained on a MAGNETOM Sonata.
This Siemens protocol optimized for spatial
resolution shows good structural detail in the
breast and good fat suppression.

Methods
Recently, high quality breast MR images have
been acquired on various Siemens MR systems
(1.0 T MAGNETOM Harmony, 1.5 T MAGNETOM
Symphony and Sonata). Our primarily bilateral
techniques available in the standard system
configuration running syngo MR utilize both
the important temporal information for greater
lesion specificity and provide additionally high
spatial detail for lesion differentiation according
to their structural differences. These techniques
also use fat-suppression either with a spectral
selective fat-saturation rf-pulse (3D dynamic
see [2]) or a water-excitation binomial rf-pulse
scheme (see Figures [1], [3], [5]). Fat could
obscure contrast-enhanced bright lesions if not
suppressed.

The advantage of fat-saturation in our 3D FLASH
sequences for the dynamic contrast-enhance
acquisition (fl3d_ce) is that only one fat-satu-
ration pulse is applied for each pass through the
partitions loop, keeping the TR and thus the
acquisition time short. This is important in order
to maintain good temporal resolution (1 minute)
while optimizing the spatial resolution within
this time constraint. However, if many partitions
are being acquired, some fat relaxation may
occur. In contrast, water-excitation only stimu-
lates the water spins and shows thus improved
fat suppression effects since every rf-pulse uses
a spatial-spectral selectivity by incorporating
a sinc envelope into a 1:2:1 binomial excitation
scheme [3].

Each binomial rf-excitation requires more time
than a simple alpha sinc pulse thus extending
the TR and the acquisition time. This in turn
would limit the spatial resolution in a dynamic
acquisition or prevent this sequence to be used
as a dynamic one altogether.

Results
The 3D dynamic Contrast-Enhanced technique
iPAT along with fat-suppressed 3D VIBE sequence
improves temporal and for spatial resolution.
Volume Interpolated Examinations with Water-
Stimulation (VIEWS), a 3D gradient echo
sequence, can produce voxel sizes down to
0.7 x 0.7 x 0.7 mm3. This can be applied uni-
laterally in a sagittal plane [1], the esthetically
preferred orientation, or even bilaterally in a
transverse or a double slab sagittal orientation
as seen in [3] (Harmony) and [5] (Symphony).

Multiplanar reconstruction (MPR) of this often
close-to-isotropic voxel series can assist in viewing
the images in other planes [4].

High quality shimming is important for good fat
suppression. The air-tissue interface in a pecu-
liar geometry (as is the case in breast imaging)
becomes a challenge. However, syngo MR with
its shim phase plot has solved this problem.
Good bilateral fat-suppressed images have be-
come commonplace on syngo MR systems [2].

[3]
Bilateral water-excitation
3D (VIEWS) sagittal acquisition
(2 slabs). Same case as in [2].
Note: dark area in top breast
lesion is from a previous
needle biopsy. Approximately
8 minutes post-contrast
injection (Harmony).

[4]
Coronal reconstruction of
the left breast from sagittal
acquisition data seen in [3].
Some image aliasing due
to under-sampling in the
partitions direction is present.

Conclusion
Our new VIEWS technique not only improves
the fat-saturation effect but can also be applied
bilaterally with even better spatial resolution
([3] and [5]). In a double slab approach the
extended TR can improve signal-to-noise and
contrast-to-noise in these T1-weighted post-
contrast series [5] without an increase in time
compared to a single slab technique with the
same spatial resolution.

If combined with a 3D dynamic Contrast-
Enhanced bilateral examination, a complete
breast evaluation can be achieved. The delayed
contrast-enhanced VIEWS technique with its
high resolution and good fat-suppression can
show lesions which otherwise might not become
apparent, as for example ductal carcinoma in
situ (DCIS).

The 3D dynamic fat-saturated, the 3D high
resolution water-excitation and fat-suppressed
3D VIBE with iPAT techniques are standard on
all syngo MR based systems with the Advanced
Angio option. A bilateral circularly polarized array
breast coil is essential for high signal-to-noise
and contrast-to-noise acquisitions.

[1]
Unilateral VIEWS (Sonata)
post-contrast: 1.0 mm thick,
256 x 256 interpolated to 512,
TA ca. 5 minutes. Note the even
fat suppression throughout the
image.

[2]
3D dynamic bilateral
fat-saturated breast MRI
(Turbo Harmony):
1 pre-contrast followed by
5 post-contrast acquisitions at
1 minute increments. Note the
good bilateral fat-saturation.

The infiltrating ductal cancer
enhances quickly (1 min.) with
a wash-out (signal decrease
over time).
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