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Sensorineural hearing loss: radiologic diagnosis
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DESCRIPTION OF THE EVIDENCE COLLECTION METHOD

This guideline was developed by searching the primary
database MEDLINE (Pubmed) and other research sources,
without time constraint. The search strategy was based on
structured questions in the “PICO format” (an acronym
for “Patient”, “Intervention”, “Control”, “Outcome”).
The descriptors used were: hearing loss; neuroma,
acoustic; meningioma; otosclerosis; otospongiosis; ear,
neoplasm/diagnosis; ear, inner/abnormalities; ear, inner/
radiography; cochlear nerve/abnormalities; cochlear nerve/
radiography; tomography; tomography, X-ray computed;
pneumoencephalography; magnetic resonance imaging;
echo planar imaging; follow-up studies; false positive
reaction; sensitivity and specificity; diagnosis; differential
diagnosis; team factors; cochlear implantation.

DEGREE OF RECOMMENDATION AND STRENGTH OF EVIDENCE

A: Experimental or observational studies of higher
consistency.

B: Experimental and observational studies of lesser
consistency.

C: Case reports (non-controlled studies).

D: Opinions without critical evaluation, based on con-
sensus, physiological studies, or animal models.

OBJECTIVE

the purpose of this guideline is to provide orientation on
the use of radiological examinations for hearing loss diag-
nosis and monitoring. It includes directions for examina-
tion and evidence of benefits warranting them. Deafness’
acquired causes (trauma) and infections (mean chronic

otitis) were not addressed in this guideline. Clinical and
audiological diagnoses of deafness will be addressed in an-
other guideline. Target audience: otorhinolaryngologists
and pediatricians.

INTRODUCTION

Radiologic diagnosis plays a crucial role in assessing vari-
ous otorhinolaryngologic problems. The most used tests are
computed tomography (CT), magnetic resonance imaging
(MRI), scintigraphy, and angiography. The temporal bone
anatomy is complex and has important vascular and nervous
structures. Therefore, in order to obtain information using
these advanced tests, a thorough knowledge of this architec-
ture is required. Most otologists are already well-acquainted
with bone details that can be assessed on high-resolution CT
scans of the temporal bone, including the inner ear, ossicular
chain, and oval window. However, MRI has advantages in
detecting soft tissue abnormalities, such as cochlear oblit-
eration, cochlear nerve aplasia, endolymphatic sac enlarge-
ment, and retrocochlear lesions. Analysis of the current
evidence in literature contributes to the proper use of these
tests. Nevertheless, it is always important to emphasize that
the subsidiary tests only help to confirm the diagnosis and
must be ordered according to clinical suspicion.

1. WHAT I1s THE ROLE OF CT IN SUSPECTED CASES OF
SCHWANNOMA OF THE EIGHTH CRANIAL NERVE?

CT with contrast had been widely used in clinical suspi-
cion of schwannoma of the eighth cranial nerve, when
MRI was not yet a standard technique, with a sensitivity
of 58%' (B).

At that time, when the contrast-enhanced CT was neg-
ative, air CT cysternography was performed, increasing
the test sensitivity to 100%. However, because this tech-
nique is more complicated, invasive, and exposes patients
to radiation, it lost ground to MRI' (B).

Regarding internal auditory canal tumors, the sensitiv-
ity of contrast-enhanced CT was 36% and MRI 100%, and
for cerebellopontine angle tumors the sensitivity was 68%
and 100%, respectively* (B).

RECOMMENDATION

In suspected cases of schwannoma of the eighth cranial
nerve, contrast-enhanced CT may be used as the initial
screening when MRI is not available. It is emphasized that
the negative result of CT does not exclude the presence
of retrocochlear lesions, due to its low sensitivity. Confir-
mation with MRI is required, especially when the lesion is
restricted to the internal auditory canal’ (B).
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2. WHAT TEST IS INDICATED FOR DIAGNOSIS OF SUSPECTED
CASES OF SCHWANNOMA OF THE EIGHTH CRANIAL NERVE?

MRI with gadolinium contrast on T1 has been consid-
ered the gold standard for diagnosis of schwannoma of
the eighth cranial nerve since the late 1980s* (A). It al-
lows for the clear identification and visualization of the
seventh and eighth cranial nerves within the internal
auditory canal® (A). In patients with clinical suspicion
of schwannoma of the eighth cranial nerve, images of
non-contrasted MRI fast spin echo (FSE T2) were com-
pared with those contrasted with gadolinium (T1). A
54.5% sensitivity was achieved in non-contrasted images,
in addition to failure in the diagnosis of intracanalicular
tumors and impaired interpretation in cases of narrow
internal auditory canal’(A). The association of images ob-
tained in contrasted and non-contrasted MRI can bring
further information to suspicion of other etiologies that
clinically mimic schwannoma of the eighth cranial nerve,
in addition to detecting all cases of schwannoma®(A).
Currently, it is believed that the most cost-effective
strategy for diagnosis of suspected cases of schwan-
noma of the eighth cranial nerve (performed after au-
diometry) is high-resolution non-contrasted MRI using
three-dimensional volumetric acquisition with balanced
gradient-echo (steady state), which allows detailing of
the structures of the membranous labyrinth, as well as
of the nerves within the internal auditory canal (IAC)**
(B). On some units, the volumetric submillimeter T2 fast
spin echo (FSE) sequences allow for a better evaluation
of the inner ear structures® (B). Sometimes it is neces-
sary to use a paramagnetic contrast agent (gadolinium)
for lesion identification within the IAC? (A); failure to
use this contrast delays the diagnosis of small lesions and
increases the rate of false negatives in the diagnosis of
schwannomas’ (B). When the balanced gradient-echo
(FSE) T2 sequence shows changes in the internal audi-
tory canal or in the membranous labyrinth, the patient
should be recalled for an additional post-contrast T1
sequence® (B). Patients with audiovestibular symptoms
should undergo post-contrast fast spin echo sequences
T2 and T1, as this technique allows greater detection of
acoustic neuroma and/or identification of its differential
diagnoses* (B). MRI with balanced gradient echo (ESF)
T2 sequence provides excellent anatomic representation
of the temporal bone and cerebellopontine angle, with
identification of the seventh and eighth cranial nerves,
and identifies which branch is affected by schwannoma
of the eighth cranial nerve and its extension in the in-
ner ear. The definition of normality using this technique
is given by the proper identification of the seventh and
eighth cranial nerves without changes to the internal
auditory canal and cerebellopontine angle, cochlea, and
labyrinth structures* (B). The disadvantages are the non-
identification of inflammation and other processes in
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the brain and temporal bone (meningioma, metastasis,
lipoma, cavernoma, and vascular loop), which may pres-
ent the same symptoms of a schwannoma of the eighth
cranial nerve;non-identification of a schwannoma of
the eighth cranial nerve smaller than 5 mm if the nerve
branches of the seventh and eighth cranial nerves are not
properly identified, or by the presence of artifact, or if
the tumor has not distorted the anatomy of the inner ear
structures* (B). Thus, cases presenting changes or doubt-
ful cases should be recalled for MRI contrast to further
elucidate the diagnosis. Using this strategy, 86% negative
tests are expected, of which 1% will be false negative, and
14% positive results, of which 0.9% will be false positives
and 3% to 5% of suspected cases will not be confirmed by
the adopted sequence* (B).

RECOMMENDATION

The indicated test for suspected cases of schwannoma of
the eighth cranial nerve is the MRI, which should inclu-
de FSE T2 sequences, pre- and post-contrast T1 sequen-
ces, and three-dimensional volumetric acquisition with
balanced gradient-echo (steady state)*® (B). Contrast-
-enhanced MRI remains the reference test, recommen-
ded in suspected (indeterminate) cases, and in those
patients with initial change, to better elucidate the diag-
nosis® (A)*¢ (B).

3. How 1O DISTINGUISH SCHWANNOMA OF THE EIGHTH
CRANIAL NERVE FROM CEREBELLOPONTINE ANGLE
MENINGIOMA OBSERVED RADIOGRAPHICALLY?

Schwannomas of the eighth cranial nerve and meningio-
ma are the most common tumors in the cerebellopontine
angle, corresponding to 80-90% and 10-15%, respective-
ly? (C). The radiological findings suggestive of a schwan-
noma of the eighth cranial nerve are: globular shape;
tumor with adjacent petrous surface and presence of cys-
tic areas; intracanalicular component with enlargement
of the internal auditory canal; and acute angle between
the anterolateral or posterolateral portions and the ad-
jacent petrous bone' (C). For meningioma, the sugges-
tive radiological signs are: sessile tumor with broad base
on the petrous or tentorium bone; obtuse angle with the
petrous bone; homogeneous contrast enhancement; du-
ral tail; intratumoral calcification; and hyperostosis. Ho-
wever, of these radiological signs described in literature,
the presence of hyperostosis on CT is the only specific
to meningioma'® (C). On MRI, the presence of intratu-
moral microhemorrhages has a sensitivity of 93.8% and
specificity of 100%, positive predictive value of 100%,
and negative predictive value of 83.3% (p < 0.01) in the
T2-weighted FSE sequence (gradient-echo) for vestibu-
lar schwannoma''(B). This provides a high positive like-
lihood ratio with LR + = 94 (95% CI; 13.36-661.23%),
increasing the diagnostic certainty from 2% (estimated



prevalence of the tumor before the test) to a 66% proba-
bility of having schwannoma in the presence of an abnor-
mal test result. Meningiomas usually present no micro-
hemorrhages but calcifications, which can be punctiform
or coarse, sparse or diffuse. Microhemorrhages may be
difficult to differentiate from calcifications on gradient-
echo T2 sequence MRI images because both present with
areas of no signal, reinforcing the need for paramagnetic
contrast (gadolinium) or three-dimensional volumetric
acquisition with balanced gradient-echo sequence (ste-
ady state). However, the use of T2-weighted turbo spin
echo (TSE) sequence or fluid-attenuated inversion reco-
very (FLAIR) presented low sensitivity, identifying only
12.5% cases' (B). Up to 25% of meningioma cases may
be confused with eighth cranial nerve schwannoma preo-
peratively'? (C). The differentiation between these tumors
will primarily influence the therapeutic decision and tu-
mor prognosis. The chances of hearing preservation are
higher in meningioma, as well as in its recurrence.

RECOMMENDATION

The use of T2-weighted gradient-echo (FSE) MRI may
pose difficulties in differentiating schwannoma of the ei-
ghth cranial nerve from meningioma'' (B). Identification
of microhemorrhages in this sequence presents high sen-
sitivity and specificity in diagnosing schwannoma of the
eighth cranial nerve, increasing the diagnostic certainty
from 2% to 66% in the presence of an abnormal test result.

4. How ofFTEN sHouLD MRI BE PERFORMED IN PATIENTS
WITH SCHWANNOMA OF THE EIGHTH CRANIAL NERVE WHO
ARE CONSERVATIVELY TREATED?

The choice for conservative treatment of schwannoma of
the eighth cranial nerve may be taken for several reasons
(initial tumor size, lack of symptoms, age, option of the pa-
tient, comorbidities that contraindicate other treatments).
In these patients’ follow-up, the frequency of imaging tests
is important in detecting tumors that are growing and
require other therapeutic resources" (C). Patients with
schwannoma of the eighth cranial nerve initially managed
with conservative treatment and clinically followed-up for
ten years had tumor growth above 2 mm/year in the lar-
gest diameter in 22% of cases. Of these, 53% showed an
increase in the first MRI, performed six months after diag-
nosis; 29% in the second MRI, performed 18 months after
diagnosis; 11% in the third MRI, performed 30 months af-
ter initial diagnosis; 5% in the fourth MRI, performed 42
months after initial diagnosis; and 2% showed an increase
in the MRI performed 66 months after diagnosis" (C). The
follow-up imaging is suggested in the following frequency:
six months after initial diagnosis, repeated annually for
two years; then repeated after two years; finally, every
five years thereafter’” (C). Cystic tumors account for 6%
of followed-up schwannomas and for 15% of those with
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growth. They tend to grow rapidly and unpredictably, so
it is suggested that greater attention should be paid if the
option is for a conservative treatment" (C). Schwannomas
presenting with cystic tumor require reevaluation in less
than six months.

RECOMMENDATION

MRI should be performed during conservative follow-
up of schwannomas of the eighth cranial nerve in the
following frequency: six months, annually for two years
(18 and 30 months), then after two years (42 months),
and finally every five years thereafter’” (C). Schwannoma
presenting with cystic tumor is the fastest growing, and
requires reevaluation in less than six months.

5. WHicH MRI sHouLD BE PERFORMED IN PATIENTS
WITH SCHWANNOMA OF THE EIGHTH CRANIAL NERVE WHO
UNDERWENT COMPLETE SURGICAL RESECTION OF THE
TUMOR?

complete surgical resection is the treatment of choice for
schwannoma of the eighth cranial nerve; however, the
choice of partial resection may be made to preserve the
adjacent structures. Patients undergoing surgery for ex-
cision of a schwannoma of the eighth cranial nerve were
followed-up for four years to assess recurrence. On exa-
mination, 95.3% patients were found to be within nor-
mal limits one year after surgery, 3.3% had linear enhan-
cement, 1% had nodular enhancement, and 0.3% had
cholesterol granuloma. On examination after five years
of surgery, all patients within normal limits in the first
year remained as such, as well as the patients with line-
ar enhancement. Cholesterol granuloma also remained
stable. Of the three patients with nodular enhancement,
two presented growth. Of these, one was left with resi-
dual tumor at surgery to preserve the facial nerve, and
the other had recurrence (0.33%)" (B). MRI should be
repeated one year after surgery, a sufficient time for the
inflammatory process inherent to the surgical procedure
to resolve. If the MRI is normal after one year, there is no
need for further imaging' (B). If there is enhancement
in the region of the internal auditory canal in the first
scan, imaging should be repeated after two years. If linear
enhancement remains stable, there is no need for further
imaging. If the nodular enhancement remains stable,
another scan is performed in 2 years, due to the increased
risk of growth. If this new scan remains stable, then it is
recommended to repeat the MRI every five years, as this
group has a higher risk of recurrence' (B).

RECOMMENDATION

MRI is recommended in the postoperative follow-up of
patients undergoing complete resection of a schwanno-
ma of the eighth cranial nerve, to evaluate recurrence
after one year in all cases'*(B). Patients who present with
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enhancement in the region of the internal auditory canal
should repeat the scan in two years' (B). Thereafter, the
radiological follow-up will depend on the type of enhan-
cement found. If the linear enhancement is stable, there
is no need for further scans. If the nodular enhancement
is stable, the scan should be repeated in two years and,
thereafter, every five years' (B).

6. WHICH IS THE EFFECTIVE METHOD FOR DETECTING
RADIOLOGICAL TUMOR GROWTH IN PATIENTS WITH
SCHWANNOMA OF THE EIGHTH CRANIAL NERVE WHO OPT
FOR THE NON-SURGICAL MANAGEMENT OF THE INJURY?

With the advancement of imaging techniques, many
surgeons have opted for expectant management in some
specific cases of patients with schwannoma of the eighth
cranial nerve. This approach is called “wait-and-scan”,
and must be individually evaluated. Some studies have
monitored patients who opt for this conservative appro-
ach to assess tumor growth, the consequences of “wait-
and-scan’, and the radiological methods used. It is im-
portant, however, that a simple and single standard of
measurements is adopted from the MRI images, so that
future control scans are comparable and reproducible, as
the ideal rarely happens: scans performed by the same
professional, in the same institution, and in the same
medical equipment. Tumor volume must be known at
its maximum diameter, including the intracanalicular
portion. For this purpose, patients with schwannoma of
the eighth cranial nerve were followed-up for 20 years,
and their radiologic images were blindly analyzed by
neuroradiologists. Tumor growth was measured by an-
nual evaluation of the tumor diameter and volume, and
relative growth rate of tumor volume® (C). In 20 years,
the results were: 74% of patients had tumor growth, 18%
had no growth, and 8% had negative growth's (C). In the
27-year follow-up of the same population, tumor growth
rate was 85%, no growth 11%, and negative growth 6%.
In the latter period, 42% of patients remained alive and
tumor growth did not require intervention, 28% were
treated surgically, and 19% died of causes unrelated to
the tumor'® (C). In the small and medium conservative-
ly managed tumors that presented growth, there was no
statistically significant difference regarding age, gender,
initial tumor size, intra- or extracanalicular tumor, and
presence of symptoms'’ (B). Besides, progression of hea-
ring loss is not correlated with tumor growth, since 50%
of patients with hearing loss progression had stable tu-
mors'® (B) " (C). Cystic tumors are known to be more
likely to grow and and in an unpredictable way" (C), and
young patients have faster growth rates® (C). Patients
who opt for nonsurgical treatment should be monito-
red with MRI, with evaluation of tumor volume and not
only tumor diameter, and these patients should maintain
follow-up, even if the tumor volume is stabilized for two
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years' (B). MRI with volumetric evaluation of the tumor
is the most accurate method for early detection of tumor
progression. Growth is statistically significant when the
tumor grows at least 50%; however, it is important to em-
phasize that the absence of radiological progression does
not necessarily mean the absence of tumor growth?' (B).

RECOMMENDATION

There is no clinical data capable of predicting tumor
growth, hence the importance of radiological follow-
up' (B). In patients who opt for nonsurgical follow-up
of schwannoma of the eighth cranial nerve, the annual
assessment of the tumor’s volumetric growth with MRI
is the most accurate radiologic examination to evaluate
tumor growth?! (B). These patients should be informed
that, during follow-up, it is possible that the prognosis of
the lesion will change® (C).

7. Is MRI LIKELY TO PROVIDE FALSE POSITIVE RESULTS FOR
SCHWANNOMAS OF THE EIGHTH CRANIAL NERVE?

MRI is the most sensitive method for early identification
of small schwannomas of the eighth cranial nerve. T1 ima-
ges with gadolinium identify lesions up to 2 mm* (B). Ho-
wever, this test may result in false positives. A prospective
study of MRI three-dimensional volumetric acquisition
with balanced gradient-echo (steady state) performed by
two independent observers found sensitivity, specificity,
and accuracy of 100%, 99.5%, and 99.5%, respectively, ac-
cording to the first observer, and 99.7%, 99.7%, and 99.8%,
respectively, according to the second observer® (B). This
provides LR+ = 99 (95% CI; 14.08-696.03), increasing the
diagnostic probability from 2% to 67%. The presence of
false positive results is higher for small intracanalicular
tumors, and may reach 32%?* (B). In all tests that showed
false positive results, the observed image was always at
the bottom of the IAC, with a size smaller than 6 mm at
its maximum diameter. In those patients who underwent
surgery, an image suggestive of neoplasia was not seen
during the procedure, and the material sent for paraffin
also excluded the diagnosis of schwannoma of the eighth
cranial nerve. In patients who opted for conservative ma-
nagement, sequential MRI showed partial or complete re-
gression of the lesion, excluding the possibility of schwan-
noma*** (B).

RECOMMENDATION

Although MRI with gadolinium and MRI three-dimen-
sional volumetric acquisition with balanced gradient-echo
sequence (steady state) are the most sensitive diagnostic
methods for early identification of cerebellopontine angle
tumors*?* (B), the results of these tests should never be
evaluated separately. In small lesions, the performance of
sequential MRIs should be considered, in order to confirm
the diagnosis before any surgical procedure*** (B).



8. WHAT IS THE ACCURACY OF TEMPORAL BONE CT SCAN IN
THE DIAGNOSIS OF OTOSCLEROSIS?

Otosclerosis is a primary focal osteoarthritis of unknown
etiology involving the optic capsule. It can evolve with pro-
gressive conductive hearing loss, mixed or sensorineural,
when the junction stapedius-vestibular and/or inner ear
structures are affected® (B). Definitive diagnosis is made
by identification of macroscopic foci in the oval window
with fixation of the stapes footplate?” (B). High-resolution
computed tomography (HRCT) is a method used to iden-
tify foci of otosclerosis in patients with clinical suspicion,
with a sensitivity of 95.1%, specificity 99.5%, LR+ = 95%
(95% CI; 13.51-668.19%), and diagnostic certainty of 66%.
Low-resolution computed tomography has 91.3% sensitivi-
ty*” (B). The most common focus is located in the anterior
fenestral region (96.6% of cases)? (B). Isolated fenestral fo-
cus can be identified in 69.04% of patients® (C). In 78.7% of
cases, the foci are bilateral and may be symmetric (38.3%)
or asymmetric (40.4%)* (B). Cases not detected radiologi-
cally and intraoperatively identified correspond to isolated
and superficial foci at the fissula ante fenestram. These cases
may be associated with increased mobility of the stapes and
risk of floating stapes footplate. Therefore, the negative ca-
ses on HRCT do not exclude otosclerosis, and may indicate
greater difficulty during surgery due to problems with the
stapes footplate” (B). Obliterative focus of the stapes foot-
plate was identified in 5.55% of the ears, and its identifica-
tion is important to alert the surgeon about greater techni-
cal difficulty during surgery* (B). The role of HRCT is not
only to confirm clinical suspicion, but to anticipate possible
technical difficulties, identify associated diseases (ossicular
chain malformation, hammer fixation, superior semicircu-
lar canal dehiscence, etc.), and advise patients about incre-
ased risk of sensorineural hearing loss due to the otosclero-
tic foci extension®*?” (B). HRCT is used for temporal bone
imaging with collimating (thickness between 0.6-1 mm),
with bone reconstruction algorithm* (B).

RECOMMENDATION

CT of the temporal bones is recommended with collima-
tion (thickness) between 0.6-1 mm, with bone recons-
truction algorithm ¥ (B) in patients with clinical suspicion
of otosclerosis to confirm the diagnosis, and for surgical
planning® (B).

9. WHAT IS THE BEST WAY TO EVALUATE INNER EAR AND
INTERNAL AUDITORY CANAL MALFORMATIONS?

Congenital malformations of the inner ear are the result of
changes in this structure development that may be due to
hereditary, genetically acquired mutations, or other factors
that are still poorly explained. Malformations can appear
anywhere in the inner ear; they occur in the bone structure
in 20% of cases, and most of the remainder consists of cellu-
lar changes, and therefore are not identifiable on imaging
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studies® (C). Currently, with the use of increasingly accu-
rate tests to diagnose cochlear malformations, a new clas-
sification has been established* (C) dividing these changes
as following: a) Michel’s deformity - complete absence of
cochlear and vestibular structures; b) cochlear aplasia -
complete absence of cochlear structures, with or without
vestibular change; ¢) common cavity - cochlea and vestibu-
le form a single cavity; d) incomplete partition type I - both
cochlea and vestibule acquired cystic aspect; e) Incomplete
partition type II - sizes are normal, but the cochlea has only
1.5 turns, also known as Mondini’s deformity, which is ac-
companied by increased vestibule with normal semicircu-
lar canals and vestibular aqueduct dilation; f) cochleovesti-
bular hypoplasia - as the name implies, both structures are
hypoplastic. The diagnosis of Michel’s aplasia can be done
with HRCT. This test is still useful for differential diagnosis
of labyrinthitis ossificans, as in the latter, the lateral wall
convexity of the lateral semicircular canal is maintained, as
well as the promontory, unlike Michel’s aplasia, in which
everything is flat® (C). Vestibular aqueduct enlargement
is the most commonly observed malformation in imaging
studies of children with sensorineural hearing loss. Vesti-
bular aqueduct enlargement is considered when its size is
greater than 1.5 mm (measured in the middle of this struc-
ture). HRCT scan shows vestibular aqueduct enlargement
and T2-weighted MRI shows its membranous content di-
lation, endolymphatic duct, and endolymphatic sac* (D).
Mondini’s deformity, or incomplete partition type II (IP-II),
is one of the best-known malformations and evolves with
fusion of middle and apical turns of the cochlea, while pre-
serving the basal turn. Thus, on HRCT, instead of obser-
ving 2.5 turns of the cochlea, only 1.5 turns are observed.
This change may be associated with other inner ear malfor-
mations in 20% of cases, and often involves the modiolus®
(B). In the internal auditory canal stenosis, HRCT leads to
suspicion of vestibulocochlear nerve hypoplasia or aplasia,
with 42% sensitivity and 89% specificity®* (B). T2-weighted
MRI confirms the diagnosis. Apparently normal internal
auditory canal on CT does not exclude the diagnosis of co-
chlear nerve hypoplasia® (B) ** (D).

RECOMMENDATION

HRCT may identify some of the inner ear malformations®
(C). The presence of the vestibulocochlear nerve in the
internal auditory canal can only be confirmed through
MRI with T2-weighted sequence by three-dimensional
volumetric acquisition with balanced gradient-echo. The
likelihood ratios between these tests are similar.

10. WHICH IMAGING STUDIES SHOULD BE PERFORMED IN
CANDIDATE PATIENTS FOR COCHLEAR IMPLANT?

Imaging evaluation of the temporal bone provides impor-
tant data for cochlear implant candidates, such as cochle-
ar lumen patency, presence or absence of cochlear nerve,
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inner ear malformations, and facial nerve anatomy™ (B).
This evaluation also influences the decision on the side to
be operated, surgical technique, and choice of beam elec-
trodes to be used* (B). MRI is a more suitable method
for the diagnosis of abnormalities in inner ear soft tissues
compared with CT** (B). MRI provides excellent visuali-
zation of the membranous labyrinth; endolymphatic sac;
cochlear, facial, and vestibular nerves; and central nervous
system® (B). HRCT is important for assessing the otic
capsule bony, middle ear structures, and fallopian tube®
(B). When comparing changes identifiable by HRCT with
those observed by high-resolution MRI with three-dimen-
sional reconstruction (fast spin echo T2-weighted), HRCT
diagnoses 88% of the vestibular abnormalities, 42% of the
cochlear alterations, 35% of the modiolous alterations, 6%
of the endolymphatic sac abnormalities, and 100% of the
endolymphatic duct anomalies® (B). Regarding cochlear
ossification, three-dimensional high-resolution MRI (fast
spin echo T2-weighted) shows sensitivity of 94.1% (95%
CL; 71-99%) and specificity of 87.5% (95% CI; 47-99) to
detect cochlear obstruction in patients with a history of
bacterial meningitis* (B). In the largest multicenter retros-
pective assessment, HRCT demonstrated 94.6% accuracy,
100% specificity, and 71% sensitivity in identifying cochle-
ar ossification. HRCT has limitations in detecting fibrous
tissue within the cochlea, as well as its compartments*
(B). This change of soft tissue inside the cochlea is best
evaluated by MRI, especially in cases of labyrinthitis os-
sificans®**” (B). Three-dimensional MRI with constructive
interference in steady state (CISS), also called fast imaging
employing steady-state acquisition (FIESTA), is a method
that also shows the inner ear structures with good defini-
tion, and can be used in the evaluation of candidates for
cochlear implant. This technique has disadvantages re-
garding greater presence of artifact and sensitivity to mo-
vement, but when performed well, it has a higher image
resolution for assessing the cochlear nerve integrity in the
internal auditory canal®® (B). In patients with labyrinthitis
ossificans, paramagnetic contrast agent is useful in asses-
sing the nature of fibrosis of the membranous labyrinth. If
enhancement is present, a proliferative phase of labyrinthi-
tis ossificans should be considered, and the implant must
be prioritized® (D). There is controversy in the literature
regarding which is the best imaging test for preoperative
evaluation of cochlear implant candidates: CT alone, MRI
alone, or the combination of both methods* (B).

RECOMMENDATION

There is still controversy on which is the best imaging test
for preoperative evaluation of cochlear implant candida-
tes* (B). A candidate for cochlear implants should perform
temporal bone CT with collimation (thickness) between
0.6-1 mm, with bone reconstruction algorithm*-* (B).
The investigation should be complemented with MRI, not
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only with T2, but including T2 and T1 sequences pre- and
post-contrast and, if possible, three-dimensional volume-
tric acquisition with balanced gradient-echo (steady state)
for the diagnosis of abnormalities of the soft tissues in the
inner ear, visualizing the membranous labyrinth, defining
cochlear lumen obstruction by fibrosis and/or ossification,
endolymphatic sac abnormalities, and presence or absence
of the cochlear nerve**>¢ (B).
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