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ABSTRACT

Aim: Multi-slice CT (MSCT) is considered a crucial di-
agnostic tool in the detection of various etiologies of
sensorineural hearing loss (SNHL) which demand dif-
ferent therapeutic methods of which cochlear implan-
tation is considered the surgical procedure of choice in
the management of profound SNHL. MSCT scan of the
petrous bone plays an important role in the preopera-
tive assessment and selection of cases prior to cochlear
implantation.

Methods: This study had a total number of 30 patients
referred from the E.N.T. department to the department
of radiodiagnosis. MSCT was done for evaluation of

-
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the cochlear condition before cochlear implantation
surgery. MSCT was used to reveal the different inner
ear anatomical variants and to orient and modulate
the surgical techniques. It was also used to determine
the causes of SNHL in pre-lingual (patients who never
speak before) and post-lingual (after speech acquisi-
tion) patients.

Results: Only 25 out of 30 patients were good candi-
dates for cochlear implantation surgery according to
radiological data, the remaining five cases were not sub-
mitted to surgery because they had contraindications,
and one case was diagnosed as Michele anomaly (which
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is an absolute contraindication), one case diagnosed as
Labyrinthitis ossificans (which may affect the insertion
of the cochlear array), one case diagnosed as bilateral
longitudinal fractures (this case has been postponed for
fear of cochlear nerve affection) & two cases were diag-
nosed as normal studies on imaging and assumed clin-
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Background:

The cochlear implant device is considered a very
advanced smart machine that is embedded surgically
within the cochlea of patients who complained of pro-
found sensorineural hearing loss bilaterally and have
not gained benefit from the usual sound amplification
hearing aids [1].

The cochlear implantation procedure is the only Unit-
ed States Food and Drug organization-accepted surgical
intervention as management for children complaining
of SNHL bilaterally. It gives the patients many auditory
benefits which range from simple sound detection to a
high level of word determination and understanding [2].

Candidates for cochlear implantation should have a
checklist of preoperative assessment including clinical,
speech therapeutics, psychological, and social criteria.
At this stage, diagnostic imaging of the cochlear area is
crucial in detecting the possible etiology of hearing loss,
locating signs that may contraindicate surgical proce-
dure, choosing the proper ear to be implanted, in good
assessment of the morphology for surgery, and - within
limits - in predicting possible complications [3].

At present, there is a wide use of multi-slice CT ma-
chines in imaging of the petrous temporal bone which
provide better imaging of that complex part. The
reformatted multiplanar 3D images from traditional
cross-sectional conventional CT data have been used to
delineate the petrous bone morphology and pathology
[4].

MSCT plays a vital role in the assessment and man-
agement of various etiologies of hearing loss which re-
quire many therapeutic modalities including cochlear
implantation. Generally, most etiologies of hearing dis-
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ically as post meningitic labyrinthitis and they are on
waiting list due to correlation of their relatively larger
age and availability of cochlear implant devices

Conclusions: MSCT is considered the modality of
choice in the assessment of patients with SNHL preop-
eratively.

CT /pre-operative /cochlear implantation/ temporal bone.

abilities including for example, congenital inner ears
anomalies such as the absent or malformed cochlea,
dilated endolymphatic sac, narrow internal auditory ca-
nal, and maybe cerebello-pontine angle tumors, are best
detected by CT scan of the petrous bone using a bone
algorithm and windowing modalities [5].

During cochlear implantation surgery, there are se-
quential main surgical steps that are influenced by an-
atomical variants between different patients, pre-oper-
ative petrous bone MSCT scan can be of great benefit
in the prediction of any possible obstacles that may be
problematic during the cortical mastoidectomy, facial
recess access and round window approach in cochlear
implantation procedure [4].

The 3D volume rendered CT data can help in under-
standing the temporal bone morphology. These imag-
es can be rotated in space and processed in different
planes allowing assessment of morphologic features of
every single structure including the small ossicles of the
middle ear and other inner ear structures [6].

Early diagnosis with accurate imaging is highly im-
portant for a management protocol. It influences the
proper selection of candidates and decides who will
benefit more from hearing aid implants or corrective
surgical procedures. The advantage of a multi-slice CT
scan of petrous bone is expected to play a major role in
preoperative assessment [7].

Aim of Work:

Evaluation of the multi-slice CT role in the pre-oper-
ative assessment of pre-lingual and post-lingual cochle-
ar implant candidates and selection of the appropriate
candidates for cochlear implantation procedure.
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Methods:

This retrospective study included a total number of
30 patients (13 males and 17 females) who complained
of severe sensorineural hearing loss bilaterally. The pa-
tient’s ages ranged from 1 to 45 years and 8.05 years was
the mean age of the study group. All patients were re-
ferred to the Radiodiagnosis department from the ENT
Department of El-Galaa Military Hospital. Imaging was
done for preoperative evaluation in the radiology de-
partment.

CT was performed for delineation of the cochlear &
inner ear structural morphological condition before the
implantation procedure. The CT study helps in the as-
sessment of various inner ear morphological anatomy
which may affect and change the surgical strategy.

Ethical Approval:

An approval of the study was obtained from Ain Shams
University Academic and Ethical Committee (FMASU
MD 118/2021), Informed consent from patients / their
parents to participate in this study was obtained accord-
ing to the ethical approval. This work has been carried
out in accordance with the Federal Wide Assurance No.
FWA 000017585.

Inclusion criteria:

Patients with different age groups were diagnosed
with pre-lingual and post-lingual (congenital or ac-
quired) sensorineural hearing loss. No gender predilec-
tion.

Patient preparation:

A detailed history was taken with special concern on
the complaints of the patients and their present illness.
A full general examination and local otological exam-
ination were done. Detailed procedural explanation to
the relatives/patients was performed. Informed consent
from the relatives/patients was obtained.

Technique & parameters of CT imaging:

The patients were informed to be in a supine position
with their head first then axial images were obtained
from the top of the petrous bone apex to the inferior tip
of the mastoid bone. Coronal reformatted images were
obtained from the anterior margin of the petrous bone
apex to the posterior margin of the mastoid bone. All
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the images were assessed and reviewed with a high-res-
olution bone algorithm and a small field of view for sep-
arate processing of the right and left ears. Multiplanar
reformatted images (in addition to axial images) were
used for accurate measurements of various bony canals
in the inner ear structures.

The study was performed with the following param-
eters: a 15-cm field of view, 0.75-mm section thickness,
200 mAs, 120 kVp, and a matrix size of 512* 512, The
initial gathered data were then reconstructed at 0.1-mm
intervals. The data acquisition was collected as a vol-
ume, starting from the jugular foramen up to the supe-
rior margin of the petrous pyramid. The usual preferred
CT plane to display the petrous bone was the axial plane
parallel to the infra-orbital-metal line.

Post-processing:

This includes coronal and sagittal planes 2D reformat-
ted images, and images with multiplanar reformatted
techniques were created. Images in the sagittal oblique
plane were taken parallel to the short and long axes of
the cochlear turns, cochlear aperture, and modiolus.

Image interpretation:

The most important pre-surgical implantation CT
checklist included: cochlear presence, morphology and
patency, vestibular and SCC morphological anatomy,
internal auditory canal (IAC), vestibular and cochlear
aqueduct, patency of the middle ear pathway, pneuma-
tization of the mastoid air cells and position of jugular

bulb [8].

Image analysis:

Each case was assessed for different abnormalities
requiring cochlear implantation, congenital versus
acquired lesions, and whether cochlear implantation
would be beneficial for the patient or not.

Results:

This study included a total number of 30 patients
with bilateral severe to profound sensorineural hear-
ing loss (SNHL). The study was performed on 13 males
(43.3%) and 17 females (56.6%). The age of the total sam-
ple ranged from one year to 45 years, mean age of 8.05
years.

A wide range of age groups was included in the study
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Table 1: Distribution of patients according to age and sex group.

Age group No. of Patients Males
1-3 19 (63.3%) 9
4-8 6 (20%) 2
>8 5 (16.7%) 2
Total 30 (100%) 13
Table 2: Distribution of patients according to the onset of hearing loss.
Onset No. of patients %
Pre-lingual 22 73.3
Post-lingual 8 26.7
Table 3: Frequency of etiological factors of SNHL among the study group.
Aetiology Total of SNHL Frequency
Congenital (prelingual) 8 26.7%
Acquired (Inflammatory) (pre/ post-lin- ” 0%
gual)
Acquired (Traumatic) (post-lingual) 1 3.3%
Total 30 100%
Table 4: Distribution of the inner ear MSCT findings.
MDCT findings No. of patients %
Normal (pre/post-lingual) 20 66.7
Congenital inner ear malformations (prelingual) 8
° Absent inner ear structures
. Incomplete Partition type II (IP 1
11) 26.7
2
o Vestibular dilatation
1
o Vestibular aqueduct Syndrome
4
Post meningitic calcification (post lingual) 1 3.33
Traumatic (post lingual) 1 3.33
Total 30 100
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Females
10
4
3
17
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Table 5: Distribution of the congenital anomalies in different ear compartments.

Site of congenital anomalies (prelingual patients)
Inner ear alone

Mixed external, middle & inner ear

Mixed external and middle with normal inner ear

total

from both genders. The most common age group is from
1-3 years representing 63.3% of cases. Females were
more affected than males representing 56.6% of the cas-
es (table 1).

Sensory neural hearing loss could be subdivided ac-
cording to the onset of hearing loss, into two main cat-
egories: pre-lingual (deafness before patients begin to
speak), and post-lingual (deafness after the acquisition
of speech), with the pre-lingual cases being more com-
mon, representing 73.3% of cases (Table 2).

Various causes of SNHL could be subdivided into two
main groups: congenital (exclusively prelingual) versus
acquired (pre or post-lingual) aetiologies. The acquired
aetiologies were subsequently divided into inflammato-
ry & traumatic causes as noted in (Table 3). The most
common cause for SNHL was acquired inflammatory
causes, found in 21 patients representing 70 % of total
number of cases.

The congenital aetiologies (prelingual patients) of
SNHL contain variable entities of inner ear structural
anomalies, as shown in (table 4). Most patients had nor-
mal MSCT studies of the inner ear (20 out of 30 patients).
Congenital abnormalities of the inner ear were detected
in only 8 cases representing 26.7% of cases. Many of the
patients with congenital inner ear abnormalities have
other congenital anomalies in the external or middle
ear or both.

The diversity of congenital inner ear anomalies could
range between solitary or mixed inner ear anomalies
or associated inner and other external or middle ear
anomalies in the same case, as shown in (table 5). Most
of the cases show solitary inner ear involvement. One
case shows mixed external, middle, and inner anoma-
lies & another one shows mixed external and middle ear
anomalies, with a normal inner ear.

Only 25 of 30 patients were the best candidates for
cochlear implantation procedure and they had under-

No of patients %
7 23.3%
1 3.3%
1 3.3%
9 30%

gone the surgical procedure successfully, while the
other five cases were not good candidates for cochlear
implantation. These cases involve a case diagnosed as
Michele anomaly (bilateral absent inner ear structures)
which is considered a contraindication for cochlear im-
plantation). Another one was diagnosed as labyrinthitis
ossificans which involves deposition of calcium within
the labyrinthine canal which may affect insertion of
the wire during cochlear implantation operation. The
third case was diagnosed as bilateral longitudinal frac-
tures and was postponed for fear of affection of the co-
chlear nerve which, if true, means that the operation is
non-useful. The last two cases were diagnosed as normal
studies on imaging and assumed clinically as post-men-
ingitic labyrinthitis and they are on the waiting list due
to the correlation of their relatively larger age and the
non-availability of cochlear implant devices.

In patients with other associated congenital anoma-
lies in the external or middle ear, cochlear implantation
was done in the other ear to raise the % of success. In pa-
tients with inner ear anomalies, the severity of malfor-
mation is inversely correlated with post-implantation
speech perception performance. Children with dilated
vestibular aqueduct and incomplete Partition type-II
tend to perform very well, whereas those with common
cavity or hypoplastic anomalies tend to perform poorer
speech performance due to decreased neural stimula-
tion.

Hlustrative cases:

Case 1:

A female patient two years old complained of prelin-
gual profound Sensorineural hearing loss. MSCT showed
within average cochlear bilateral basal turns with a cys-
tic malformed apex on each side, vestibular enlarge-
ment, dilated vestibular aqueduct reaching 3.65 mm in
diameter, containing a dilated endolymphatic sac, and
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normal semi-circular canals (Fig.1), findings suggestive of Mondini abnormality (Incomplete Partition type II) (IP
IT). According to CT findings, this case was a good candidate for cochlear implantation, and surgery was done suc-
cessfully.

CT findings are suggestive of Mondini abnormality (IP II).

Figure 1.E: left coronal oblique CT bone window revealed average semicircular canals (black arrows).
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Case 2:

A male patient 2.2 years old diagnosed with prelingual profound Sensorineural hearing loss. MSCT showed iso-
lated bilateral vestibular aqueduct dilatation, with normal inner ear structures (Fig.2). According to CT findings,
this case was a good candidate for cochlear implantation, and surgery was done successfully.

Figure 2. B: Axial CT, bone window view revealed a dilated vestibular aqueduct on the left side (black arrow). Normal

diameter less than 1.5 mm.

Figure 2. C: Axial CT, bone window view revealed bilateral average cochlear morphology with normal cochlear turns.

Case 3:

A female patient 1.8 years old suffered from prelingual profound Sensorineural hearing loss. MSCT showed mul-
tiple congenital anomalies of the petrous bones bilaterally (Fig.3) in the form of mild cochlear hypoplasia, bilateral
cystic dilatation of the vestibules, bilateral external auditory canal bony atresia, improper alignment of the ossic-
ular chains, normal Caliber of the vestibular aqueduct and normal both internal auditory canals. According to CT
findings, this case was a good candidate for cochlear implantation, and surgery was done successfully.

Figure 3. A: Axial CT view, bone window revealed bilateral external auditory canal bony atresia (white arrows). bilateral
cystic dilatation of the vestibules (black arrows).
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Figure 3. B: Axial CT view, bone window revealed left side cystic vestibule (black solid arrow), right cochlea shows 1.5 turns
only instead of 2.5 turns (white arrow), left side dilated cystic apex of the cochlea (dashed black arrow).

Figure 3. C: Axial CT view, bone window revealed improper alignment of the ossicular chain (black arrow).

Case 4:

A 3-year-old female child presented with post-lingual severe to profound SNHL. The patient had past history of
meningitis. MSCT revealed completely normal inner ear structures, both internal acoustic canals, both cochlea &
both vestibules (Fig.4). According to CT findings, this case was a good candidate for cochlear implantation, and
surgery was done successfully.

Figure 4. A: Axial CT view, bone window revealed normal vestibular morphology (red arrow), normal cochlear turns (blue
arrow), average IAC diameter (yellow arrow), and normal basal cochlear turn (black arrow).

Figure 4. B: Axial CT view, bone window revealed normal vestibular morphology (black arrow), and average IAC diameter
(vellow arrow).

S )

Figure 4. C: coronal CT view, bone window revealed normal bilateral SCCs (black arrows).
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Case 5:

A 20-year-old female presented with post-lingual severe to profound SNHL. The patient had past history of Trau-
ma. MSCT revealed normal both bony labyrinths, bilateral hemotympanum, longitudinally oriented left temporal
bone fracture, not disrupting the left ossicular chain, longitudinally oriented right temporal bone fracture, disrupt-
ing the right ossicular chain associated with right include-malleal dislocation (Fig.5). This case has been considered
as contraindication for implantation surgery as it has bilateral longitudinal fractures (postponed for fear of affec-
tion of the cochlear nerve which, if true, means that the operation is non-useful).

Figure 5. A: Axial CT view, bone window revealed a longitudinal right fracture of the petrous bone with the fracture line
demonstrated by the arrows (black arrows), left petrous bone longitudinal fracture (yellow arrows).

Figure 5. C: Axial CT view, bone window revealed bilateral hemotympanum of the middle ear and mastoid air cells (black
arrows)
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Case 6:

A 2-year-old female presented with pre-lingual severe to profound SNHL. MSCT revealed normal inner ear struc-
tures, hypoplasia of the left middle ear cavity, complete agenesis of the left external ear and left mastoid air cells,

and absent left ossicular chain (Fig.6). According to CT finding, this case was a good candidate for cochlear implan-
tation and surgery was done successfully.

Figure 6. A: Axial CT view, bone window revealed left EAC atresia (black arrow).

Figure 6. C: Axial CT view, bone window revealed normal right middle ear cavity and ossicular chains (black arrow), left
side absent middle ear cavity (white arrow).

Figure 6.D: Axial CT view, bone window revealed normal bilateral cochlear morphology (black arrow), and both vestibules
are within normal (yellow arrows).

20
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Case 7:

A male patient 16 years old with post-lingual profound Sensorineural hearing loss. The patient had a past history
of meningitis. MSCT revealed diffusely increased bone densities around inner and middle ear components with the
normal configuration of the inner ear structures (Fig. 7), findings suggestive of bilateral labyrinthitis ossificans.
This case has been considered a contra-indication for cochlear implantation surgery, where the deposition of cal-
cium within the labyrinthine canal affects the insertion of the wire during the cochlear implantation operation.

Picture suggestive of bilateral Labyrinthitis ossificans.

Figure 7. A: Axial CT view, bone window revealed intra cochlear multiple foci of bright hyperdense areas which are sus-
pected to be foci of calcifications (yellow arrows), SCC internal foci of calcifications (green arrow), normal TAC diameter (black
arrow).

Figure 7. B: coronal CT view, bone window revealed bilaterally increased bone densities around inner and middle ear com-
ponents (black arrows).

Figure 7. C: right coronal oblique CT view, bone window revealed normal vestibule and normal SSCs morphology (black
arrow).
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Case 8:
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A male patient 2.8 years old with pre-lingual severe Sensorineural hearing loss. MSCT showed completely normal

inner ear structures, normal both IAC, both cochleae, and vestibules (Fig.8). The cause of SNHL, in this case, is likely

on the microscopic level, in the form of affection of the hair cells inside the cochlea. According to CT findings, this
case was a good candidate for cochlear implantation, and surgery was done successfully.

Figure 8. A: axial CT view revealed normal bilateral cochlear morphology (yellow arrows), and normal bilateral diameter of
IACs (blue arrows).

Figure 8. C: coronal, bone window CT view revealed normal bilateral vestibules and SCCs (yellow arrows).

Discussion:

Cochlear implantation surgical procedure is con-
sidered the surgical procedure of choice for the man-
agement of severe to profound SNHL. It has highly in-
creased speech perception in children with SNHL [9].

Cochlear implant candidacy and outcomes have in-
creased which reflects technological advancement, ear-
ly detection, and better gathering between the surgical
procedure and the follow-up care. Children and adults
with a wide variable range of hearing losses can now
benefit from cochlear implantation procedures [10].

Cochlear implant devices are advised for children
from the age of 12 months with no upper limit [11].

22

Various types of cochlear implant devices are available
which are multi-channel array intracochlear devices [2].

Preoperative delineation of the morphological anato-
my of petrous bone is crucial for the decision whether to
perform cochlear implantation procedure or not, guid-
ing the surgical techniques and device programming by
audiologists. Preoperative CT imaging aims to detect
and locate inner ear abnormalities and other morpho-
logical variabilities that affect a patient’s candidacy, ear
selection, surgical technique, and prognosis [2].

The purpose of this study was to detect the diagnostic
capability of multi-detector CT in pre-operative work-
ups for pre-lingual and post-lingual cochlear implant
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candidates.

All cases (30 cases) underwent pre-operative multi-de-
tector CT assessment of both petrous bones to figure out
the anatomical configuration and the morphological
variations which help in the detection of the anomaly,
if present, and to make the proper decision whether at-
tempting cochlear implantation procedure or not and
to help the clinician make better choice of the suitable
surgical technique.

In our study, patients with congenital inner ear mal-
formations are presented as pre-lingual SNHL. Many
cases diagnosed clinically as post-meningitic labyrin-
thitis in our study (20 cases) show normal inner ear CT
findings, representing 66.7% of cases, where most of
them are presented as pre-lingual SNHL (13 patients)
and the rest (7 patients) as post-lingual SNHL according
to the onset of their affection with meningitis.

In our current study, we followed Lane et al., (2006)
[12], who declared that applying a reconstruction with
sagittal oblique with many angles had solved the obsta-
cle of volume averaging effect at semicircular canals
imaging with accurate detection of vestibular aqueduct
dilatation abnormality. We found also that 3D recon-
struction of MSCT helps better delineate of the anatom-
ical abnormalities involving the vestibular aqueducts.

In this study, as done by Connor et al. (2009) [13], a
double-oblique Para-coronal reformatted image of the
cochlea was obtained. This was rendered with a maxi-
mum intensity projection.

We support the protocol declared by Joshi et al., (2012)
[8], who revealed that the most important pre-surgical
implantation CT checklist includes: presence, patency,
and morphological anatomy of the cochlea, vestibule
and SCC status, diameter of vestibular aqueduct, inter-
nal auditory canal morphology, patency of middle ear
pathway, mastoid air cells pneumatisation and jugular
bulb position.

In the present study, many patients complaining of
SNHL had normal inner ear anatomy on CT (around
70%), with congenital and acquired inner ear abnormal-
ities detected only in 30 % of the patients. This agreed
with Haung et al., (2012) [14], who found that SNHL is
usually resulting from isolated anomalies on the micro-
scopic or cellular levels that do not disturb the config-
uration of the membranous inner ear or bony otic cap-
sule (such as cases of post-meningitic labyrinthitis).
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In the present study, we found that the most com-
mon inner ear abnormality in children was vestibular
aqueduct dilatation. The same prevalence was found by
Haung et al., (2012) [14] and Phillips et al., (2012) [15].
In contrast to, Aldhafeeri et al., (2016) [16], who said
that both vestibular aqueduct dilatation and semicir-
cular canal dysplasia were the most common inner ear
anomalies.

As detected by Morzaria et al., (2004) [17], who found
that labyrinthitis/ meningitis was the most common ae-
tiology of acquired bilateral SNHL. In the present study,
the 8 patients presented to us with post-lingual hearing
loss, 7 of them were diagnosed as post-meningitic laby-
rinthitis, also all prelingual patients with SNHL showing
normal inner ear morphology gave a history of previous
meningitis.

In our study, we found that the most common causes
of SNHL were acquired aetiologies (representing 73.3%
of cases), followed by congenital aetiologies (26.7%).
This didn’t match with McClay et al., (2008) [18], who
declared that the described sensorineural hearing loss
in children was mainly of genetic aetiologies in about
half of their sample (170 patients) and acquired and oth-
er unknown aetiologies represent the other half of their
sample.

Multi-slice CT was used in the present study as the
main modality for pre-operative evaluation of cochlear
implantation candidates while, Mackeith et al., (2012)
[19], has reported that combined MRI and multi-detec-
tor CT was preferred as an assessment of the cochlear
nerve abnormalities like its absence or labyrinthine
fibrosis in its early stages (considered post-meningitic
sequalae) can be done by MRI. CT also can detect cochle-
ar nerve abnormalities by measuring the IAC diameter
which if less than 4 mm indicates cochlear nerve hypo-
plasia and if the IAC was around 2 mm, this indicates
mostly its absence.

In our study, from the 30 patients diagnosed with
SNHL included in our study, only 8 patients (26.6%)
(prelingual) showed congenital abnormalities of their
inner ear’s structures like Michele anomaly, Incomplete
partition type II, common cavity, cystic vestibule, and
vestibular aqueduct dilatation. This agrees with Gupta
et al. (2009) [20], who declared that inner ear congenital
abnormalities are relatively rare, that is why, they only
noticed on multi-Slice CT imaging in a range of twenty
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percent of patients with congenital SNHL.

In our thesis, 4 cases are diagnosed with vestibular
aqueduct abnormalities and underwent cochlear im-
plantation successfully, which agrees with Hall et al.,
(2019) [21], who found that large vestibular aqueduct
syndrome (LVAS) cases are considered the candidates
of choice for cochlear implantation surgical proce-
dure.

In the present study, one case has been diagnosed as
incomplete partition type II and managed successfully
in agreement with Sennaroglu et al (2006) [22], who re-
ported that surgical cochlear implantation is possible in
patients with Incomplete partition types I / I, common
cavity and large vestibular aqueduct syndrome.

Many future research studies are highly recommend-
ed to be done on larger groups of cochlear implant can-
didates to increase the possibility of coverage of a wider
range of inner ear abnormalities according to preoper-
ative CT assessment.
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Conclusions::

MSCT is the most effective diagnostic modality for as-
sessment of cochlear implant candidates. It is now per-
formed routinely as a preoperative evaluation before
cochlear implantation surgery. This could be attributed
to the advantages of MSCT, including short scan time,
low cost, and no need for anaesthesia. R

List of abbreviations:

MSCT: Multi-Slice Computed tomography.
SNHL: Sensory Neural Hearing Loss.
E.N.T: Ear, Nose And throat.

SCC: Semi-Circular Canal.

IAC: Internal Auditory Canal.

mAs: Milli Ampere.

kvp: Kilovoltage Peak.

IP: Incomplete partition.

Fig: Figure.

LVAS: large vestibular aqueduct syndrome.
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