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The evaluation of the pediatric* abdomen and pelvis with MRI is a complex
interaction of many factors but
ultimately success or failure of the
examination is reliant upon obtaining
sequences free of motion-related
artifacts.
Historically, ultrasound and CT have
been the imaging modalities of choice
for evaluation of the pediatric abdomen due to four main factors: Access,
ease of incorporation into the clinical
diagnostic profile, speed, and a greater
capacity to freeze abdominal motion.
There have been numerous attempts
over the years to compensate for
the various types of motion within
the abdomen. The earliest and most
simple form of motion correction
was to average out the phase-related
ghosting by acquiring data with multiple averages. This method is still
used today, but using more sophisticated sequences such as BLADE. The
problem with this solution is scan
time, which each additional average
chews up. Respiratory gating / triggering have proven to be very successful in obtaining T2-weighted images
of a very high diagnostic standard,
but they ultimately require the patient
to breathe in a regular pattern to
obtain scan efficiency and motion
artifact free images.
Many attempts to implement more
sophisticated motion insensitive
sequences have been limited by system hardware and reconstruction
times. As the coils and gradients
became more sophisticated, motion
artifacts were reduced by obtaining
scans in breath-holds: This was fine
for adolescents and adults, but what
about sedated infants?
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So as with most things old becomes
new, by opting instead for a non-
cartesian sampling algorithm we can
now perform image averaging in a
more sophisticated form with radial
sampling**. The combination of stackof-stars radial sampling in-plane and
cartesian sampling through-plane has
dramatically improved T1-weighted
imaging in our patients.

incorporate the large flex or the
15-channel transmit / receive extremity
coil. The acquisition factors for the
Radial VIBE sequence are usually
2.0–2.5 mm slice thickness and in-plane
interpolated resolution of 0.4 × 0.4 mm
with an average acquisition time of
1.75 minutes, depending on the
number of slices in the imaging volume,
field-of-view or coil.

No advancement is without its
downside, however, and, Radial VIBE
acquisitions are more vulnerable
than cartesian-based VIBE to off-resonant effects. Instead of the traditional
chemical shift effects produced with
standard imaging, the radial VIBE suffers from image blurring in the presence of strong off-resonance tissues
such as fat. To mitigate these effects
we must use a spectral fat suppression technique for these acquisitions:
Our preference is to use SPAIR. In
areas of poor homogeneity you may
get a small degree of image blurring
or image streaks but in our experience these have not rendered the
acquisition non-diagnostic.

The choice of 3D VIBE standard Dixon
or Radial VIBE depends on the clinical
indication. If a non-fat suppressed
acquisition or dynamic multi-phase
acquisition is required we will incorporate both standard and Radial VIBE
sequences into the protocol. Current
sequence developments, including the
use of advanced iPAT techniques such
as Caipirinha and Dixon, will increase
the clinical utility of the sequence.

There is another source of potential
image blurring or streaking caused by
through-plane motion of the abdominal structures or concentrated volumes
of contrast. To minimize the in-plane
and through-plane motion of abdominal structures we administer buscopan
(or glucagon) in patients who meet
our institution’s clinical guidelines.
Most of our experience has been
gained using these sequences on the
3T MAGNETOM Trio and Verio, both
operating on syngo MR B17 software,
using either the standard body matrix
coil or 32-channel cardiac coil. In
cases of very small infants we may
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This sequence has become an integral
part of our abdominal and pelvis protocols thanks to its higher signal-tonoise, high diagnostic sensitivity to
pathology, increased spatial resolution,
and consistent reduction in motion
artifacts when compared to standard
3D breath-hold VIBE sequences.

*Siemens disclaimer: MR scanning has not
been established as safe for imaging fetuses
and infants less than two years of age. The
responsible physician must evaluate the
benefits of the MR examination compared
to those of other imaging procedures.
**Radial VIBE is a prototype for StarVIBE.
StarVIBE is available for 1.5T MAGNETOM
Aera and 3T MAGNETOM Skyra. Radial VIBE
is WIP, the product is currently under
development and is not for sale in the US
and in other countries. Its future availability
cannot be ensured.
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Case 1

1

7-month-old infant* requiring liver
/ spleen volumes prior to initiation
of treatment for Gaucher’s Disease.
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Radial 3D VIBE.

Case 2
7-year-old female presented with abdominal mass. Initial CT performed on admission demonstrated
Paraspinal Ganglioneuroma, MRI was obtained to determine the extent of intra-spinal extension and tumor
planes for surgical excision.
2A

2B

2A Transverse T2-weighted SPAIR using navigator.

2C

2B 3D VIBE Dixon breath-hold.

2D

2C 3D VIBE Dixon breath-hold water image post-contrast.

2D 3D Radial VIBE SPAIR post-contrast.
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Case 3
Adolescent female presented with lower pelvic pain, refused full examination and decided to follow alternate natural
pathway. Presented 2 weeks later with increasing pain. Palpable superficial enlarged lymph nodes biopsied showing
disseminated disease. Due to social circumstances MRI was the initial diagnostic pathway. Post MRI biopsy
Rhabdomyosarcoma.

3A

3C

3A Transverse T2-weighted SPAIR breath-hold sequence.

3B

3D

3B Sagittal SPAIR breath-hold
T2-weighted TSE sequence.
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3C Transverse multi b-value DWI, inverted ADC demonstrating
infiltrative tumor and lymph nodes.
3E

3D 3D VIBE Dixon post-contrast.
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3E 3D Radial VIBE SPAIR
post-contrast.
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Case 4
7-month-old* male transferred from peripheral hospital with enlarging abdominal mass. CT on presentation
demonstrated large enhancing mass. MRI was performed as part of staging prior to resection.

4A

4B

4A Navigator free breathing transverse SPAIR T2w TSE sequence.

4C

4B Multi b-value DWI, ADC inverted.

4D

4C 3D Dixon VIBE breath-hold.

4E

4D 3D SPAIR Radial VIBE.

4F

4E 3D Dixon VIBE breath-hold post-contrast.

4F 3D SPAIR Radial VIBE post-contrast.
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Case 5

5A

Patient transferred from interstate with
incomplete scan showing intra-thoracic
mass with probable intra-thecal extension,
probably neuroblastoma. Comprehensive
MRI under anesthesia demonstrated
metastatic neuroblastoma.

5A Transverse T2w TSE images of the thoracic spine.

5B

5C

5B Transverse T2w SPAIR BLADE.

5D

5E

5D Transverse 3D Radial VIBE chest demonstrating tumor
enhancement with no vascular or cardiac related artifacts.
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5C Transverse 3D SPAIR Radial VIBE.
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5E Transverse 3D Radial VIBE post-contrast.

Abdominal Imaging Clinical

Case 6
Hepatoblastoma – pre chemotherapy staging.

6B

6A

6A Transverse T2w SPAIR BLADE navigator.

6C

6B Coronal T2 SPAIR BLADE navigator.

6D

6C

Transverse 3D Dixon VIBE post-contrast.

6D Transverse SPAIR 3D Radial VIBE.
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Case 7
Metastatic Neuroblastoma.

7A

7B

7B Transverse T2w SPAIR free breathing.

7C

7C Breath-hold 3D Dixon VIBE.

7D

7A Composed sagittal T2w FS spine demonstrating
multiple metastasis.

7D 3D SPAIR Radial VIBE.
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Case 8
Metastatic vaginal adenocarcinoma.

8A

8A Transverse T2w SPAIR.
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8B 3D Dixon VIBE breath-hold post-contrast.
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8C 3D SPAIR Radial VIBE post-contrast.
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