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Introduction
3D sub-millimetric imaging is crucial
for assessing complex anatomy and
fine structures in the head and neck.
That is why postcontrast 3D fatsaturated VIBE with isotropic spatial
resolution of 0.5-0.8 mm has been
included in all our Department’s MRI
protocols for head and neck lesions
for around 15 years already. However, motion due to swallowing and
breathing affects a high number of
head and neck MR studies, and VIBE
sequences are particularly prone
to motion artifacts due to their long
acquisition time and the underlying
cartesian k-space filling scheme.

clearly better depicted and
circumscribed. Furthermore, fat
saturation is improved by reducing
motion artifacts. Compared to
conventional VIBE, the signal-tonoise ratio (SNR) is slightly reduced,
which has been counterbalanced by
using a lower matrix, slightly thicker
slices and lower slice resolution,
a parameter affecting the quality
of multiplanar reconstructions

(Table 1). An alternative strategy
might be to increase the number of
spikes, resulting in a longer acquisition
time but uncompromised SNR.
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1B

This is why conventional cartesian
VIBE is still used in our institution as
the standard approach for cooperative
patients. In our clinical experience of
dealing with uncooperative patients,
StarVIBE was effective in reducing

FREEZEit technology
FREEZEit with the StarVIBE sequence
has been recently introduced by
Siemens with the aim of reducing
motion artifacts without sacrificing
sub-millimetric isotropic resolution.
The sequence employs an inplane
stack-of-stars technique to reduce
the effects of motion during
phase-encoding. This has the added
advantage that the center of k-space
is sampled with every line, providing
excellent contrast-agent sensitivity
in contrast-enhanced scans. Our preliminary experience with FREEZEit in
head and neck imaging demonstrates
the strengths and clinical impact of
this technique in selected patients.

1

Conventional cartesian VIBE (1A) and StarVIBE (1B) in comparison in a moving
volunteer. In the StarVIBE image, key structures of the oral cavity are well depicted
despite movement: lingual septum (opposite arrowheads), extrinsic muscles,
sublingual spaces (small arrows), mandible with optimal suppression of fatty bone
marrow (bm). The same structures are blurred and not assessable with a sufficient
diagnostic quality in the conventional VIBE image.

Oral cavity

FOV (mm)
thickness (mm)

Clinical impact
In Figure 1, the oral floor of a
volunteer instructed to swallow every
20 seconds has been imaged with
both conventional VIBE and StarVIBE.
StarVIBE dramatically reduces
motion artifacts, whilst key anatomic
structures such as mandible, lingual
septum, sub-lingual spaces are
92

Larynx (surface coils)

StarVIBE

conventional
VIBE

StarVIBE

conventional
VIBE

205 x 205

270 x 186

190 x 190

190 x 154

0.8

0.7

0.7

0.6

in-plane resolution

0.8 x 0.8

0.7 x 0.7

0.74 x 0.74

0.6 x 0.6

matrix

256 x 256

384 x 384

256 x 256

320 x 320

slice resolution

50%

72%

65%

50%

slices

176

192

88

112

phase partial Fourier

off

6/8

off

6/8

slice partial Fourier

5/8

7/8

5/8

7/8

Table 1: Sequence parameters
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2A

motion artifacts in the oral cavity.
A striking example is reported in
Figure 2: A tumor of the anterior left
oral floor was incidentally found with
StarVIBE during a follow-up study
for a different primary head and neck
cancer. As shown in the example it
is evident how the lesion conspicuity
is improved with StarVIBE compared
to conventional VIBE due to the substantial reduction of motion artifacts.

2B

2

3A

In the sinonasal tract and the skull
base, motion artifacts are usually
fewer than in anatomical areas closer
to the pharynx and larynx, and
therefore conventional VIBE is usually
effective. However, in very uncooperative patients, StarVIBE represents
the unique volumetric sequence
to produce images with sufficient
diagnostic quality, as in a young
patient1 affected by juvenile angiofibroma and post-neonatal ischemic
encephalopathy (Fig. 3).

Conventional cartesian VIBE (2A) and StarVIBE (2B) in a patient followed for
previously treated carcinoma of the right cheek. StarVIBE clearly depicted a
metachronous lesion in the left anterior oral floor, which might have been
missed with conventional VIBE due to motion artefact.

3B

3

4A

StarVIBE in a young uncooperative patient1 with juvenile angiofibroma. The
sequence has been acquired on axial plane and reconstructed on sagittal plane.
A lack of quality in sagittal reconstruction is visible compared to axial images due
to low spatial resolution along the slice selection direction (slice resolution 50%).
However, both native and reconstructed images are free from motion artefacts.
StarVIBE was the unique option for volumetric sequence to be acquired in such
a patient.

4B

4

Moving down from the skull base
into the infrahyoid neck, the larynx
is one of the regions which benefits
the most from the use of StarVIBE.
It is a subtle anatomical area which is
subject to breathing and swallowing
movements but ideally should be
1

	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.

4C

StarVIBE with surface coils in an uncooperative patient with T4a glottic-subglottic cancer. The sequence has been acquired
on axial plane. Tumor (T) extends to posterior commissure (asterisk in 4A) surrounding right arytenoid cartilage, Tumor
circumferentially infiltrates subglottic region (asterisks in 4B, opposite small arrows in the coronal reconstruction) and extends
outside the larynx through the right inferior paraglottic space (arrowhead on 4C) infiltrating lateral and posterior cricoarytenoid
muscles (arowheads in 4B).
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5A

5B

5

Conventional cartesian VIBE (5A) and StarVIBE (5B) in a patient with recurrent thyroid cancer. On the conventional VIBE image,
breathing artefacts make a pathological lymph node in the upper mediastinum (arrow) not easily visible. Artifacts are almost
completely suppressed with StarVIBE and the same lesion is clearly visible.

imaged with very high spatial resolution. We therefore apply small loop
surface coils to image the larynx
and hypopharynx. In this region and
with these coils, StarVIBE has enough
SNR to increase spatial resolution
compared to e.g. the oral cavity,
where we reduce the field-of-view
(FOV) and slice thickness and
increase the resolution. With the
introduction of StarVIBE we are now
able to image this particular region
with sufficient suppression of motion
artifacts while gaining excellent SNR
to apply very high spatial resolution.
For this reason, in our experience
StarVIBE is not only indicated in
uncooperative patients but provides

some advantages also in compliant
patients. Therefore, StarVIBE is
replacing conventional cartesian
VIBE in our standard imaging protocol for imaging of the larynx and
hypopharynx (Fig. 4). Furthermore,
given the relatively high slice
thickness, which negatively impacts
3D reconstruction capabilities, we
typically acquire a second StarVIBE
dataset in coronal or sagittal
orientation, when postcontrast
sections along these planes are
clinically indicated.
Moving further down to the lower
limit of the neck, StarVIBE was very
effective in imaging superior
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mediastinal lymphadenopathies from
a recurrent Tx cancer (Fig. 5), reducing
breathing artifacts at the
pulmonary apices.

Conclusion
StarVIBE is a helpful tool in uncooperative head and neck patients, especially
when oral cavity and infrahyoid neck
are studied. In compliant patients,
conventional VIBE is generally
preferable because of the adoption of
a more efficient “SNR per acquisition
time” ratio. When studying the larynx
with surface coils, the surplus in SNR
can be spent to increase respective
resolution parameters, obtaining a
spatial resolution similar to conventional VIBE, with significantly less
motion artifacts. As we have demonstrated in this case series, StarVIBE can
help to detect pathologies which
might be mimicked in conventional
scans due to severe artifacts and
hence is considered to provide
additional value to our daily clinical
practice.

