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Objective: To evaluate the concordance of high resolution T2-weighted (HR-T2W) and Gd-TIW for mass detection in
internal acoustic canal (IAC) or cochlear in sensorineural hearing loss (SNHL).

Material and Method: The retrospective study of patients with SNHL undergoing magnetic resonance imaging (MRI) [AC
protocol was performed. HR-T2W and Gd-T1W were separately reviewed for any mass in IAC or cochlear:

Results: One hundred eight cases were available for evaluation with 43 males and 65 females (mean age of 56.04 years
old; range 15 to 86 years old). Symptoms of SNHL on right side were 39 cases (36.1%,), left side 39 cases (36.1%), both
sides 15 cases (13.9%), and asymmetric SNHL 15 cases (13.9%). Twenty two (20.4%) cases had mass in IAC and/or cochlear
demonstrated on both HR-T2W and Gd-T1W. No discrepancy of abnormality detection between both pulse sequences was
found.

Conclusion: HR-T2W was as accurate as Gd-T1W in detecting mass in IAC and cochlear in patients with SNHL. Screening
with HR-T2W could be used with confidence and might be reasonable to reducing cost of the MRI study in appropriate

setting of patients presenting with SNHL.
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Patients presenting with acquired hearing loss
are classified into conductive and sensory hearing loss.
When the diagnosis is sensorineural hearing loss
(SNHL), the first imaging investigation is magnetic
resonance imaging (MRI) to exclude mass or tumor in
retrocochlear region including internal acoustic canal
(IAC). MRI, especially post contrast T1-weighted
(Gd-T1W), has been accepted as standard imaging
in this clinical context». The Gd-T1W is usually
performed with high resolution and fat suppression
technique. At least coronal and axial planes are needed
for the Gd-T1W of TAC. Through good in plane
resolution, the slice thickness cannot go down to less
than 2 mm with proper scan time in clinical scanner.
With revolution and development of MRI technology,
high resolution techniques were introduced to increased
sensitivity in small acoustic nerve®. One of these
was high resolution heavy T2-weighted (HR-T2W)
such as driven equilibrium (DRIVE), constructive
interference in steady state three-dimensional (CISS)
(19 The pulse sequences also give 3D data set for
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multiplanar reconstruction (MPR) with excellent
quality. The pitfall of HR-T2W is no information of
enhancement in normal size cranial nerve or tiny mass
with diameter equal to the diameter of the nerve.
However, the clinical presentation of inflammation is
not the same as tumor. Even through in very tiny mass,
the treatment is usually observed.

In our institute, we realized that most of the
cases were negative MRI and screening for retrocochlear
mass with HR-T2W might be enough. The present
study was to compare concordance of HR-T2W and
Gd-T1W in evaluating small acoustic tumor in patients
presenting with SNHL.

Material and Method

The present study was approved by the
Institutional Ethic Committee. The retrospective
review of MRI with internal acoustic canal protocol at
our hospital was performed between 2010 and 2014.
Only cases with available imaging data on the
institute archiving system and history of sensory
hearing loss on the requested forms were recruited.
The cases with previous surgery of the cranium and
incomplete MRI study were excluded. Demographic
data of the patients including age, sex, and side of
the SNHL were collected.
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MRI IAC protocol

All patients underwent MRI with 3.0 T
machine (Achieva, Philips Medical System, Best, the
Netherlands) and 8 channels sense head coil. The
image protocol composed of non-contrast axial T1W,
T2W, T2W/FLAIR for screening brain lesion. The
imaging of IAC included coronal T2W with fat
suppression (TR/TE = 4,500/80 msec, slice thickness/
gap = 3/0.3 mm, matrix size = 360x640, FOV =
230x160 mm), axial TIW (TR/TE = 485/10 msec,
slice thickness/gap = 3/0.3 mm, matrix size =304x576,
FOV = 180x125 mm), axial 3D-DRIVE (TR/TE =
3,000/140 msec, slice thickness/gap = 0.7/0.35 mm,
matrix size =352x512, FOV = 180x180 mm with sense
factor = 2.2, scan time 8.09 minutes). In post contrast
scan, the high resolution TIW with fat suppression
were performed in axial and coronal planes (TR/TE =
552/10 msec, slice thickness/gap = 3/0.3 mm, matrix
size = 304x576, FOV = 180x125 mm, scan time
5.18 minutes each).

MRI evaluation

One neuroradiologist with more than 30 years’
experience reviewed the HR-T2W first on the PACS
(Synapse 3.2.1 SR-361, Fujifilm Medical Systems,
USA) without awareness of the patients’ history.
The source images were evaluated with MPR in
three orthogonal planes and oblique plane parallel to
the basal turn of each cochlear. Then 4 mm slap of
maximum intensity projection (MIP) images were
evaluated. After two months interval, the Gd-T1W with
fat suppression technique of IAC in axial and coronal
planes were evaluated together. The neuroradiologist
was blinded from previous result of HR-T2W
evaluation. The findings of any mass like lesion in
IAC or cochlear, side of the lesion and size of cochlear
nerve compared with facial nerve in the canalicular
part were collected (Fig. 1).

Statistical analysis
All data were analyzed using SPSS V.18
(SPSS Inc., Chicago, Illinois, USA). Descriptive

MPR planes of HR-T2W for MRI TAC (A)
compared with coronal and axial Gd-T1W (B).

Fig. 1

statistics and crosstab analyses of age, sex, and
findings of each imaging techniques were presented
as frequency and percentage. Two by two tables with
percentage of HR-T2W and Gd-T1W were calculated.
Sides of symptom of hearing loss with lesion detection
were calculated as percentage of incidence.

Results

One hundred eight cases fulfilled the inclusion
criteria. Forty-three were males and 65 were females
with mean age of 56.04 years old (range 15-86 years
old). Patients presenting with symptoms of SNHL on
right side were 39 cases (36.1%), left side 39 cases
(36.1%), both sides 15 cases (13.9%), and asymmetric
SNHL 15 cases (13.9%). Twenty-two (20.4%) cases
had mass in IAC and/or cochlear demonstrated on both
HR-T2W and Gd-T1W. No discrepancy of abnormality
detection between both pulse sequences was found.

Twelve lesions were detected in right IAC,
one in right cochlear, 10 in left IAC, and four in left
cochlear. One case known as neurofibromatosis had
bilateral IAC mass, one had only cochlear mass and
four had both IAC and cochlear mass.

Patients with right SNHL showed right sided
lesion in 11 cases (28.2% of 39 cases), left sided lesion
in one case (2.6%). Patients with left SNHL had left
sided lesion in seven cases (17.9% of 39). Patients
with bilateral SNHL had lesion in left side in one case
(6.7% of 15), and both sides in one case (6.7%), whereas
only one case of patients with asymmetric SNHL
(6.7% of 15) had lesion in left side (Table 1).

In patients with no mass detected, size of
right cochlear nerve smaller than facial nerve was

Table 1. Side of symptomatic sensorineural hearing loss (SNHL) and magnetic resonance imaging (MRI) finding of mass

SNHL No mass Right mass alone Left mass alone Bilateral mass Total
Right side 27 (69.2%) 11 (28.2%) 1(2.6%) 0 39 (100%)
Left side 32 (82.1%) 0 7 (17.9%) 0 39 (100%)
Bilateral 13 (86.7%) 0 1 (6.7%) 1 (6.7%) 15 (100%)
Asymmetric 14 (93.3%) 0 1 (6.7%) 0 15 (100%)
Total 86 11 10 1 108
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found in five cases of right SNHL, three of left SNHL,
two of bilateral SNHL, and one of asymmetric SNHL.
The size of left cochlear nerve smaller than facial nerve
was found in two cases of right SNHL, five of left
SNHL, two of bilateral SNHL, and two of asymmetric
SNHL. Concordance of small cochlear nerve size with
symptomatic side was 12.9% (15 in 86).

Discussion

Generally, two groups of pulse sequences, 3D
fast gradient echo (3D-FGRE), and 3D fast spin echo
(3D-FSE), have been suggested for high resolution of
temporal bone and cisternographic effect of IAC®¥,
Many techniques in 3D-FGRE (such as CISS, bFFE,
FIESTA) and 3D-FSE (such as DRIVE) were popular
for IAC and retrocochlear study due to good signal of
the structure with fluid as major content and lower
artifact and scan time“'», Major drawbacks of
3D-FGRE are susceptibility artifact and band (zebra
strip) artifact®!?. The technique used in our institute
is DRIVE which is fast spin echo technique with
additional -90° pulse at the end of echo train to enhance
the recovering of the longitudinal magnetization from
transverse magnetization'”, Comparing studies
between 3D-FSE and 3D-FGRE for IAC imaging
found superior contrast to noise and image quality in
FSE. Less CSF pulsatile artifact and no band artifact
in the FSE was also reported in these studies both
1.5T and 3T, However, controversy of the best
technique is still noted®',

Many previous studies compared CISS and
Gd-T1W and found high accuracy of CISS in detecting
IAC or retrocochlear lesions in SNHL!¢'®, Our study
also confirmed the findings. With HR-T2W technique,
all lesions detected on Gd-T1W were also demonstrated.
The scan time of the technique was shorter than
Gd-T1W (8.09 vs. Gd-T1W in axial 5.18 + Gd-T1W
in coronal 5.18 = 10.36 minutes) and MPR could be
performed. The incidence of mass found in retrocochlear
and IAC in our study was 22 in 108 (20.37%). To
compromise with the standard care, we recommended
screening with HR-T2W first, especially in bilateral
SNHL and asymmetric SNHL, and scanning Gd-T1W
if any lesion seen on HR-T2W. For patients with
unilateral symptom or with underlying systemic or
syndromic conditions such as neurofibromatosis, both
HR-T2W and Gd-T1W are mandatory in order to
evaluate mass in other locations. Study of incidence
of IAC mass in specific clinical setting may be helpful
for reducing cost for unnecessary contrast used in
MRI(I9-2]).
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The limitation of the present study was no
pathological result to confirm the findings from MRI.
Due to MRITAC has been performed as routine service
and familiar for all neuroradiologists in our institute
for a long time, no interobserver reliability test was
studied.

Conclusion

There was concordance of lesion detection
with HR-T2W and Gd-T1W of IAC MRI in patients
with SNHL. Screening with HR-T2W could be used
with confidence and might be reasonable to reducing
cost of the MRI study in appropriate setting of patients
presenting with SNHL.

What is already known on this topic?

Many previous studies compared CISS and
Gd-T1W and found high accuracy of CISS in detecting
IAC or retrocochlear lesions in SNHL.

What this study adds?

With DRIVE technique, all lesions detected
on Gd-T1W were also demonstrated. The scan time
of the technique was shorter than Gd-T1W (8.09 vs.
Gd-T1W in axial 5.18 + Gd-T1W in coronal 5.18 =
10.36 minutes) and MPR could be performed.
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