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Abstract

Background: Subcochlear canaliculus is an anatomical space between fustis,
funiculus and anterior pillar of round window. It has variable extension under
cochlea to petrous apex. It is of three types according to the extension below the
cochlea. Materials and Methods: This retrospective observational study
carried out in katihar medical college, Katihar during the period of 1% June 2022
to 31 January 2024. 50 patients above 18years of age who had undergone
temporal bone CT scan for diagnostic purpose were randomly included. Result:
In age group 15 to 30 years, type B pattern was more (70%) in comparison to
other types, in age group 31 to 45years and 46 to 60 years type A and type B
patterns were almost equal. But in more than 60 years of age type a pattern was
more (69%) common in comparison to other types. Conclusion: Knowledge of
temporal bone pneumatization patterns and anatomy of medial wall of round
window is very important during preoperative planning for otoneurotological
surgery particularly petrous apex cholesteatoma.

INTRODUCTION

merge postero-laterally to the inferior retro

Pneumatized temporal bone acts as air reservoir and
a pressure regulator for middle ear to prevent
tympanic membrane retraction.! Pneumatization
pattern of temporal bone is different for different
individuals.! It is influenced by genetic and
environmental factors like middle ear infection,
cholesteatoma, fracture etc.[¥! Mastoid antrum is the
first part of temporal bone to get pneumatized and
present at birth but Petrous apex pneumatization is
the last step of the development.[ It is very difficult
to locate and measure the size of temporal bone
pneumatization due to its compactness. Previously,
temporal bone pneumatization pattern being
evaluated indirectly and quantitatively by methods
like water-weight, pressurized transducer, and
acoustic methods but nowadays radiological methods
like lateral radiography and computed tomography
are being used, which requires less time and effort on
the part of the subject.®®! The round window chamber
is a three dimensional area between round window
niche and round window membrane.®! The round
window niche is an anatomical bony structure which
forms the entrance of cochlear membrane; it gets

tympanum and it lies between the funiculus antero-
infero-laterally and subiculum postero-supero-
laterally.l’ The round window niche is triangular in
shape bounded by anterior pillar, tegmen, and the
posterior pillar.[7 Funiculus is a bony structure that
arises from the anterior pillar, and runs downward
towards the hypotympanum where the jugular bulb is
located and separates the inferior retrotympanum
from the hypotympanum.[”! Fustis is a thick smooth
bone within the round window chamber, extends
from the styloid complex into round window niche
and pointing towards the round window membrane.l]
A tunnel between the funiculus and fustis is formed
by pneumatization called as Proctor’s area
concamerata. It connects middle ear cavity to petrous
bone cells and lies below the cochlea, hence also
called as sub cochlear canaliculus."8l So,
Subcochlear canaliculus is an anatomical space
between fustis, funiculus and anterior pillar of round
window. It has variable extension under cochlea to
petrous apex. It is of three types according to the
extension below the cochlea. Type A [Figure 1a &1b]
is a deep tunnel with extension up to the petrous apex,
here HRCT temporal bone coronal view shows the
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presence of a well-pneumatized bone in the most
inferior and medial portion of the petrous apex, below
the internal auditory canal. Type B [Figure 2] is a
small tunnel between the fustis and the funiculus,
here coronal view of HRCT scan shows the presence
of a limited pneumatized bone below the cochlea. In
type C [Figure 3] there is no air cells present below
cochlea because the fustis and Proctor’s area
concamerata get merged with funiculus and anterior
pillarm  Knowledge  of  temporal  bone
pneumatization patterns and anatomy of medial wall
of round window is very important during
preoperative planning and otoneurological surgery
particularly petrous apex cholesteatoma and cochlear
implant surgery. In cochlear implant surgery, round
window niche may be mistaken with subcochlear
canaliculus and the array of electrodes are placed in
infracochlear cells instead of in the scala tympani,
which is very close to the internal carotid artery and
might get damaged. This mistake happens because
the subcochlear canaliculus tunnel is grossly similar
in orientation to the scala tympani.’! In case of
cholesteatoma of the round window region, matrix
may involve the subcochlear canaliculus and extend
towards the petrous apex. So, an exploration of
subcochlear canaliculus is mandatory during
cholesteatoma surgery to avoid residual disease in
hidden area, which may later develops into a residual
cholesteatoma of the petrous apex. Subcochlear
canalicuus corridor may be used in endoscopic
infracochlear approach to internal auditory canal for
resection and drug delivery in case of vestibular
schwannoma without hampering hearing; vestibular
dysfunction and cerebrospinal fluid leak.[%-231

The objective of this study is to analyze the patterns
of the subcochlear canaliculus in adult population
through HRCT temporal bone.

MATERIALS AND METHODS

This retrospective observational study carried out in
Katihar medical college, Katihar during the period of
1%t June 2022 to 31° January 2024. 50 patients above
18years of age who had undergone temporal bone CT
scan for diagnostic purpose were randomly included.
Inclusion criteria:
@ Patient undergone HRCT temporal bone for
tympanomastoid surgery.
@ Adult patients more than 18 years of age.
Exclusion criteria:
@ Patients who had undergone previous otological
surgery.
@ Patients with middle or inner ear malformations.
CT acquisition parameters Scans were performed
with a GE 16 slice CT machine. Acquisition
parameters were: 140 kV; 150 mA,; slice thickness
0.625 mm; matrix 512x512. The CT scans were
reviewed by senior radiologist and otolaryngologist.
The subcochlear canaliculus was examined through
coronal section scan at the level of the round window
niche. Subcochlear canaliculus patterns were

analyzed. The study was approved from institutional
ethical committee of our institution.

Statistical analysis:

Statistical analysis was performed using SPSS-20
version software. Univariate analysis of the data was
conducted. The Chi-square test and Fisher exact test
was used for normally distributed continuous
variables. Statistical significance was set for p value
of <0.05.

RESULTS

This study was conducted in Katihar Medical
College, Katihar during the period of 1% June 2022 to
31t January 2024. Total 50 patients who had
undergone CT scan of temporal bone were included
in study. So, total 100 temporal bones were analyzed.
Three types of subcochlear canaliculus were
analyzed in coronal section of temporal bone
computed tomography scan. Patients were

subdivided into four groups that are 15 to 30yrs, 31
to 45yrs, 46 to 60yrs and more than 60 years of age
to analyze the patterns of subcochlear canaliculus.
The results were analyzed according to age, laterality
and different patterns in adult and elderly population.
The data are summarized as below.

Figure 3: Type C ]
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Table 1: Age distribution

Age (in yrs) Total no. of patients Male Female
15-30 25 15 10
31-45 12 7 5
46-60 5 5 0
>60 8 3 5
Table 2: Relation between age and subcochlear canaliculus patterns
Age (in years) Total no. of T. Bone examined Type A Type B Type C
15- 30 50 14(28%) 35(70%) 1(2%)
31-45 24 11(46%) 12(50%) 1(4%)
46-60 10 5(50%) 5(50%) 0(0%)
>60 16 11(69%) 3(19%) 2(12%)
Table 3: Comparison of Type a pattern in adult and elderly
Type A Non -Type A Total
Adult 30 54 84
Elderly 11 5 16

Chi-square test=4.77
P value = .029(significant) that means Type A pattern is significantly higher in adult population than in elderly

population.

Table 4: Comparison of Type B pattern in adult and elderly

Type B Non- Type B Total
Adult 52 32 84
Elderly 3 13 16

Chi —square test=8.44
P value=.0037(significant) that means type B pattern is also significantly higher in adult population than in elderly

population.

Table 5: Comparison of Type C pattern in adult and elderly

Type C Non - Type C Total
Adult 2 82 84
Elderly 2 14 16

Chi- square =1.43

P value=.23 (non-significant), there is no significant association of type C pattern in adult and elderly population.

DISCUSSION

Out of 50 patients, there were 30 male and 20 female
patients. The human being is classified into four
categories according to age that are Child (0-
12years), Adolescence (13-18 years), Adult (19-
59years) and Senior Adult (60 years and above).[*4]
In age group 15 to 30 years, type B pattern was more
(70%) in comparison to other types, in age group 31
to 45years and 46 to 60 years type A and type B
patterns were almost equal. But in more than 60 years
of age type a pattern was more (69%) common in
comparison to other types. We have also compared
subcochlear canaliculus patterns between adult and
elderly.

In our study, on comparison of type A pattern in adult
and elderly it is significantly higher in adult than in
elderly but among adult population non type A
pattern is more common and in elderly type A pattern
is more common than non-type A pattern.

On comparison of type B pattern in adult and elderly
it is significantly higher in adult than in elderly and
also among adult population type B pattern is more
common than non-type B pattern and in elderly non-
type B pattern is more common than type B pattern.
Again, on comparison of type C pattern in adult and
elderly population no significant difference was

found. In both adult and elderly non type C pattern
were more common.

CONCLUSION

Knowledge of temporal bone pneumatization
patterns and anatomy of medial wall of round
window is very important during preoperative
planning for otoneurotological surgery particularly
petrous apex cholesteatoma, cochlear implant
surgery to avoid any wrong insertion to
subcocochlear  canaliculus.  Temporal  bone
pneumatization patterns also help during endoscopic
infracochlear approach for vestibular schwannoma
surgery or infracochlear schwannoma.
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