Original Article

Print ISSN: 2321-6379
Online ISSN: 2321-595X

Status of Facial Nerve Canal on High Resolution
Computed Tomography Temporal Bone Imaging in
Patients Presenting in IGIMS, Patna

Amit Kumar', Chandra Bhushan Singh?, Samiullah Hasan?, Umakant Prasad’, S. K. Suman?

'Associate Professor, Department of Radiodiagnosis, IGIMS, Patna, Bihar, 2Senior Resident, Department of Radiodiagnosis, IGIMS, Patna,
Bihar, *Professor and Head, Department of Radio-diagnosis, IGIMS, Patna, Bihar

Abstract

Background: High resolution computed tomography (HRCT) temporal bone with oblique reconstruction a modification of routine
CT provides fine anatomical details. After the introduction of the HRCT in clinical radiological practice and its application to
the study of temporal bone. We are more accurate in depicting normal intra-temporal bone anatomy and in detecting various
intra-temporal lesions. HRCT is the imaging modality of choice for evaluation of bony facial nerve canal (Fallopian canal) or
other part of temporal bone.

Objective: The objective of the study was to know status of facial nerve canal in all patients underwent HRCT temporal bone
irrespective of etiology.

Materials and Methods: This retrospective observational study was conducted on 80 patients in the department of
radiodiagnosis to evaluate facial nerve canal (or fallopian canal) status on HRCT temporal bone. After obtaining approval from
Institutional Ethical Committee, all subjects underwent HRCT temporal bone from June 2019 to January 2020 were included
in this study subject.

Results: Facial nerve canal of total 80 patients were included in the present study with 55(69%) male and 25(31%) female
patients with age ranging from 1 year to 70 years. Out of these 33 (41.3%) patients were in the age group of 1 to 10 years,
22 (27.5%) patients were in the age group of 11 to 30 years, 19 (23.75%) patients were in the age group 31 to 50 years, and
6 (7.5%) patients were in the age group of 51 to 70 years. On HRCT evaluation of temporal bone imaging of 80 patients, facial
nerve canal erosion or dehiscence was found in ten patients.

Conclusion: On the basis of present study, HRCT temporal bone is a good and reliable single imaging modality to identify bony
abnormality of facial canal. All cases with presenting various etiology of temporal bone related with complaints of hearing loss
various degree showed normal facial nerve canal. Cholesteatoma of middle ear was found as most common cause of facial
canal erosion and exposure of facial nerve in middle ear. It is very important to know the status facial nerve canal by operating
surgeon before middle ear exploration for inadvertent injury to exposed facial nerve.
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INTRODUCTION

High resolution computed tomography (HRCT) temporal
bone with oblique reconstruction a modification of routine
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CT provides fine anatomical details. After the introduction
of the HRCT in clinical radiological practice and its
application to the study of temporal bone, we are more
accurate in depicting normal intra-temporal bone anatomy
including facial nerve canal and in detecting various
intra-temporal lesions. Imaging play critical role in the
evaluation of a number of facial nerve canal and its facial
nerve disorder. The facial nerve has a complex anatomical
course and dysfunction can be due to congenital, infection,
traumatic, and neoplastic etiologies. HRCT is useful for
identifying bony abnormalities of intra-temporal facial
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nerve canal which can occur with congenital malformation,
trauma, infection, and cholesteatoma. HRCT and magnetic
resonance imaging (MRI) are helpful for identifying bony
facial nerve canal and soft-tissue abnormalities. HRCT
overweigh the conventional modality of investigation and
provide high spatial resolution and better bone and soft-
tissue contrast for the assessment of temporal bone and
its adjacent structure.

A variety of disorder can affect the facial nerve and canal.
For instance, dehiscence of the fallopian canal can lead
to facial paralysis in the setting of acute otitis media/
chronic otitis media and also exploration of middle
ear cavity for hearing loss. These are best evaluated by
HRCT temporal bone. Delayed facial palsy result of
reactivation of HSV type 1 within geniculate ganglion
and occur after 3-14 days after infection.l'” Trauma to
facial nerve most commonly occur in transverse fracture
(40-50% of cases) rather than longitudinal fracture
(20%) of temporal bone.! However, since longitudinal
temporal bone fracture is much more common; they
ultimately result in the highest number of facial nerve
injuries. Congenital malformation of the facial nerve can
be clinically asymptomatic or present with facial weakness.
Bony dehiscence of facial nerve canal is most common
of these and typically occur tympanic segment superior
to oval window. This dehiscence predisposes the facial
nerve damage from the inflammatory process such as
cholesteatoma and otitis media. Typically, this dehiscence
is best visualized on HRCT of temporal bone."

HRCT is preferable for imaging the facial nerve canal from
porus acusticus (medial opening of the internal auditory
canal [IAC]) to the stylomastoid foramen [Figure 1]. HRCT
is particularly useful in the evaluation of course and caliber
of the IAC and bony facial nerve canal in the temporal
bone. Erosion and destruction of facial nerve canal are
best detailed on HRCT. In addition, CT has advantage
of demonstrating the relationship of facial nerve canal
to normal anatomic landmark such as ossicles which are
not seen on MRI These relationships are critical during
surgical planning.

Large motor and small sensory root of facial nerve
exit brain stem at Ponto-medullary junction between
6™ (medial) and 8" (lateral) cranial nerve root. It travels
anterolaterally in CP cistern anterior to vestibular -cochlear
nerve complex on both side and enter porus- acoustics
of IAC. The nervous intermedius join the motor root
just after exit from brain stem or near IAM.P! The facial
nerve run in the antero-superior quadrant of the IAC. At
the lateral segment of IAC horizontal segment of bone
(falciform crest) and vertical segment of bone (Bill’s
bar) present which separate facial nerve from vestibular
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v

Figure 1: Three different segment of facial bony canal (from
bottom of IAC to SMF)

Figure 2: (a-c) axial section image of high resolution computed
tomography of temporal bone showing three different segment
of facial nerve canal (arrow in a-labyrinthine segment,
b-tympanic or horizontal segment, c-mastoid, or vertical
segment), (d) larger arrow showing facial nerve canal between
oval window below and LSCC above in coronal section image.
LSCC: Lateral semi-circular canal

(superior and inferior) and cochlear nerve. The facial
nerve canal begins as the facial nerve exits the IAC at the
fundus. The bony canal has three segment labyrinthine,
tympanic, and mastoid segments [Figures 1 and 2a-d).
Labyrinthine segment runs from the bottom (fundus)
of the IAC to the geniculate ganglia. This labyrinthine
segment travels antero-laterally from the IAC and superior
to the cochlea. It is both narrowest and shortest (3—5 mm
length) segment of the facial nerve. While geniculate
ganglia typically covered by bone, in up to 18% cases the
ganglion in direct contact with dura of middle cranial
fossa. At the geniculate ganglion, the facial nerve makes
a 75 degree turn posteriorly to become the tympanic
segment. Tympanic segment runs from the geniculate
ganglion to the second genu.l” Tympanic segment, facial
nerve passes superior (and lateral) to oval window, inferior
to lateral SCC and posterior-superior to cochleariform
process. Bony dehiscence of facial nerve canal is seen in
40-75% of people within this segment.*”! At the pyramidal
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process, tympanic segment turns inferiorly to become
mastoid or vertical segment. The mastoid segment of
the facial nerve runs posterior-medially along the EAC
to exit from temporal bone at the stylomastoid foramen.
Stylomastoid foramen presents between the styloid process
anteriorly and mastoid process posteriorly. The nerve exits
temporal bone at this foramen and enters substance of
parotid gland and divides.

Objective

The objective of the study was to know status of facial
nerve canal in all patients underwent HRCT temporal bone
irrespective of etiology.

MATERIALS AND METHODS

This was a retrospective observational study conducted
on 80 patients in the department of radiodiagnosis to
evaluate facial nerve canal (or fallopian canal) status on
HRCT temporal bone on 128 slice MDCT (Aquilion,
Toshiba). After obtaining approval from Institutional
Ethical Committee, all subjects underwent HRCT temporal
bone from June 2019 to January 2020 was included in this
study subject. OPD/IPD patients of all age group were
selected which was referred for HRCT temporal bone by
the department of ENT.

Inclusion Criteria

All patients who underwent HRCT temporal bone,
including patients for cochlear implantation, referred to
our department were included in the study.

Exclusion Criteria
History of surgery involving temporal bone as it distorts
normal anatomy.

This study was conducted on Toshiba Aquilion 128
multidetector CT scanner machine of radiology department
IGIMS Patna. At our institution, we acquired non contrast
0.5 mm axial slices through bilateral temporal bone for
our raw data with 0.4 mm axial, coronal, and sagittal
reformation through the individual temporal bone. Those
setting are typically pediatrics/adult protocol (120 mAs,
60/100 Ky, collimation 0.75) as deemed necessary.
Administration of IV contrast is not part of standard
protocol but may be included if there is a clinical suspicion
of a neoplasm.

RESULTS

A total of 80 patients were included in the present study
with 55 (69%) male and 25 (31%) female patients [Table 1]
with age ranging from 1 year to 70 year. Out of this,

33 (41.3%) patients in the age group of 1 to 10 years,
22 (27.5%) patients in the age group 11 to 30 years,
19 (23.75%) patients in the age group of 31-50 years,
and 6 (7.5%) patients in the age group of 61-70 years
[Table 2].

Profound Deafness (hearing loss) was presenting complains
in 28 patients (35%), in which 25 patients (89%) were in the
age group of 1-10 years. Mild hearing loss as presenting
complains in 15 patients (18.7%). In the present study, three
patients in the age group of 1-10 years had congenital
anomaly of ear. Out of these, two patients had complete
atresia of external auditory canal (EAC) with microtia,
and one patient had inner ear anomaly (only basal turn
of cochlea present, hypoplastic modiolus, and dilated
Vestibular duct). Complaints of otorrhoea in 22 patients,
earache in eight patients, tinnitus in three patients, headache
in two patients, and also facial muscle weakness in two

patients [Table 3].

On HRCT temporal bone imaging of 80 patients, facial
nerve canal erosion or dehiscence was found in ten patients
[Figure 3]. Out of this, eight patients had nondependent
soft tissue mass density in middle ear (cholesteatoma)
and other two patients had large mass in masticator space
and invasion or destruction of temporal bone with mild
enhancement on post contrast study. HRCT showed

Table 1: Sex distribution of patient studied

Sex Number of patients Percentage
Male 55 69
Female 25 31

Table 2: Age distribution of patient studied

Age group Number (n=80) Percentage
1-10 years 33 41
11-20 years 1" 14
21-30 years 1" 14
31-40 years 12 15
41-50 years 7 9
51-60 years 5 6

>60 years 1 1
Table 3: Presenting complains and their
distribution

Chief complaints Number (n=80) Percentage
Deaf and mute 28 35
Decreased hearing 15 19
Otorrhoea 22 28
Earache 8 10
Headache 2 2
Tinnitus 3 4
Facial muscle weakness 2 2
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Table 4: Facial nerve canal (Fallopian canal)
erosion or dehiscence

Facial nerve canal High resolution computed tomography (%)

Erosion and dehiscent 10 (12.5)
Intact 70 (87.5)
Total 80 (100)

image of temporal bone showing dehiscence of floor of facial
nerve canal tympanic segment (indicated by arrow) in a patient
with large soft-tissue density (cholesteatoma) in middle ear and
mastoid antrum with marked bony destruction (single common
cavity formation, only head part of malleus seen among
ossicles)

erosion in ten cases, out of theseerosions of tympanic
(or horizontal) segment of facial nerve canal was seen in
patients, and in other 2 patients both tympanic and vertical
part of facial nerve canal erosion noted [Table 4]. In the
present study, HRCT temporal bone reported the erosion
of lateral semi-circular canal in three patients along with
erosion of tympanic part of facial nerve canal. In two
patients of facial muscle weakness, facial nerve canal
was intact. No evidence of primary dehiscence of facial
nerve canal noted in the absence of middle ear pathology,
cholesteatoma.

DISCUSSION

Role of HRCT has significantly improved the contribution
of imaging in the preoperative assessment of facial bony
canal. Facial canal dehiscence is a fairly common finding
in suppurative ear disease. Usually occurring in tympanic
portion of the facial canal, which is also supported by our
study. The problem of limiting value of HRCT of temporal
bone occurs with partial volume averaging artifactis evident
here as the facial bony canal can be so thin, sometimes in a
non-pathological ear as to appear dehiscent on HRCT.H In
present study in 12.5% cases, facial nerve canal dehiscence/
erosion noted. In our study, we found difficulty in assessing
the thin bone overlying the tympanic segment of facial
canal, a problem also encountered by other.”'! Garber
and Dort® detected about 40% of cases with facial canal

dehiscence. A definite diagnosis of facial canal erosion can
be made at the time of surgery but the HRCT scan images
may at time influence the decision and timing of surgical
exploration. HRCT scan evident of facial bony canal injury
or other bony destruction or complication in cholesteatoma
could prompt the surgeon to operate earlier. Now HRCT
is the best method of imaging to study chronic middle ear
pathology and its complication such as erosion/dehiscence
of facial bony canal, ossicles, tegmen tympani, tegmen
mastoideum, and scutum.

CONCLUSION

On the basis of present study:

e HRCT temporal bone is a good and reliable single
imaging modality to identify bony abnormality of facial
canal

e All cases with presenting complain of profound
hearing loss (deafness) have normal facial nerve canal

e Cholesteatoma of middle ear is most common cause
of facial canal erosion/dehiscence

e Tympanic (or horizontal) segment of fallopian canal is
most commonly eroded and is uncommon to involve
both tympanic and vertical segment

e The advent of HRCT scan of temporal bone has
significantly enhanced preoperative evaluation of
cholesteatoma. In our study, it is most common cause
of facial canal erosion/dehiscence.

HRCT is a valuable and useful investigative tool before
any surgery to know extent of disease, and especially the
exact status of facial nerve canal at the time of scan so
that changes can be made in the management and to avoid
complication especially inadvertent or accidental injury
official nerve.
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