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ARTICLE INFO ABSTRACT

Keywords: Background: The facial canal lies in the petrous part of the temporal bone and contains the facial nerve. The facial
Anatomy canal and nerve are divided into three segments: the labyrinthine, tympanic and mastoid segments, which travel
Dissection

in different planes. These segments are closely related to the structures of the middle- and inner-ear, so pathology
of the intracranial facial nerve is often evident in cochlear implant users. The facial canal and nerve are of great
concern to otologists during electrode placement for a cochlear implant, as any damage to the nerve may result in
untreatable facial paralysis. Few studies have been conducted on a cadaveric population, with most carried out
on CT images of the cochlea and facial nerve. Thus, there is no standard or straightforward methodology to
visualise the facial canal and nerve directly. We propose a detailed dissection technique to bridge this gap in
research.

Method: Four cadavers were used, and both the left and right facial canals were dissected. After the exposure of
the cranial floor, the internal acoustic meatus and the facial canal were dissected out using drilling tools to
remove the surrounding temporal bone and expose the facial nerve within the facial canal.

Results: This technique allowed for morphometric analyses and observations of the facial canal in relation to the
middle- and inner-ear.

Conclusion: Knowledge of the facial canal may assist otosurgeons in safely dissecting the region without injuring
vital structures within this area.

Cochlear implant
Facial paralysis
Mastoid segment
Temporal bone
Tympanic segment

1. Introduction

The facial nerve, the nerve for facial expression, is the seventh cra-
nial nerve (CN VII) originating at the brainstem. The facial nerve has a
rather complex interosseous path within the temporal bone - travelling
through the internal acoustic meatus and the facial canal [1,2]. Along
this pathway, the nerve gives off several motor branches to supply the
muscles of the face, parasympathetic secretomotor fibres to several
glands (lacrimal, submandibular and sublingual salivary glands) and
taste (special sensations) to the tongue, thus classifying it as a mixed
nerve [1,2].

The intratemporal part of the facial nerve, can be divided into the
portion travelling through the internal acoustic meatus (intracanalicular
portion) and the portion within the facial canal [3]. The facial canal
demarcates an integral part of the facial nerve as the nerve gives off most
of its branches within the canal [3-5]. The facial canal has two

distinctive turns (genu) in its course, and as a result, the facial canal and
facial nerve running within it, can be subdivided into three segments,
namely, the labyrinthine, the tympanic, and the mastoid segments. The
geniculate ganglion is located at the first genu between the labyrinthine
and tympanic segments and the second genu is located between the
tympanic and mastoid segments [3-5].

The labyrinthine and tympanic segments travel along a horizontal
plane, with the mastoid segment on a transverse plane. This makes it
challenging to identify the entire length of the facial nerve lying within
the facial canal in two dimensions [3,6-8]. Additionally, there is a lack
of cadaveric studies on the intracranial portion of the facial nerve, and
no references could be found in the literature to document a detailed
method for dissection. The few studies that have reviewed the facial
canal through dissection provide vague references to a method that is
not repeatable [4,9]. One researcher elaborates on identifiable bony
landmarks [9], though there is still a lack of information such as the
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A comparison of the morphometry of the facial canal from the current study to that available in the literature, reported as the mean (£+SD).

Study n LS (mm) TS (mm) MS (mm) Angle 1 (degrees) Angle 2 (degrees)
1 w 1 w 1 w

[91 25 - - 9.28 (+1.13) - 13.7 (+1.45) - - 107.6 (+£8.79)

[41 35 3.14-5.27¢ - 10.25 (+0.75) - 13.78 (+1.12) - 48-86" -

[18] 50 4.1 (£0.6) - 9.34 (+1.12) - 12.8 (+1.8) - - -

[8] 80 3.06 (+1.35) 0.91 (+0.41) 10.23 (£2.14) 0.94 (+0.33) 14.64 (+£3.82) 1.58 (+0.51) 63.1 (+£23.6) -

Current study 8 L: 3.86 (+0.26)" 2.80 (+0.98) 10.88 (+0.95) 1.46 (+0.28) 12.74 (+0.88) 1.56 (+0.11) 63.44 (+16.22) 134.05 (+6.05)

R: 3.02 (+0.43)"

1 = length, L = left, R = right, SD = standard deviation, w = width.
2 only the range was provided in the study.
b p < 0.05; thus, data could not be collated.

it is important to note that only the external morphometric properties of
the canal can be analysed with this method. A full retrograde dissection
would be possible using the new technique described in this study.
However, it should be highlighted that the tympanic segment would
have a slightly superior course, or inclination from the second genu in a
retrograde dissection. Identifying the greater petrosal nerve and,
thereby, the geniculate ganglion would still be a beneficial landmark to
the dissector in identifying the origin of the tympanic segment and
having a better understanding of the direction it is coming from.

The disadvantage of this technique is that it is destructive to the bone
surrounding the facial canal, and thus, this method is solely for cadav-
eric use. If a comparative analysis between imaging modalities and this
dissection technique were to be conducted, it would be advisable to scan
the head first and then proceed with the dissection. Lastly, the dissection
is time-consuming and, on average takes 1.5 h to complete per temporal
bone. The quality of the facial canal exposure depends on the care and
skill with which the dissection is conducted, and with more experience,
the time of completion may be reduced.

Few limitations have been identified for this study. In terms of the
dissection method, the lack of a dissection microscope for improved
visualisation could affect the precision of the dissection as well as the
time of completion. A further limitation is that the statistical analysis
was performed on a small sample size; thus, a greater sample size would
be required to quantify variability accurately.

With the increasing need to study the facial nerve for the application
in three-dimensional computational models of the cochlea, and research
into the incidence of facial nerve stimulation and the contribution of the
facial nerve to resultant Bell’s Palsy in COVID-19 incidences, the bene-
fits of this technique to analyse the morphological properties of the
facial nerve outweigh the minor challenges presented. Furthermore, this
effective method is accessible to any laboratory with the basic equip-
ment used in this study, unlike the equipment or scanning methods
described by other studies [4,6,8,9].

In conclusion, this dissection technique was successful in exposing
and preserving the facial nerve using standard equipment and may
prove useful to anyone who requires a three-dimensional understanding
of the facial nerve’s course in relation to the middle and inner ear that is
otherwise difficult to capture in textbooks.

Ethical declaration

Ethical clearance for the use of cadaver tissue was obtained from the
Faculty of Health Sciences Research Ethics Committee (545/2021). All
dissections, measurements, and observations were in accordance with
the Declaration of Helsinki.

Funding
This study was funded by Research Development Funds from the

University of Pretoria [RDP Grant Number 4647] and in part by research
supported by the National Research Foundation of South Africa [Grant

number 141954].

CRediT authorship contribution statement

Shavana Govender: Writing — review & editing, Writing — original
draft, Methodology, Data curation, Conceptualization. Tania Hane-
kom: Writing — review & editing, Supervision, Funding acquisition.
Rene Human-Baron: Writing — review & editing, Supervision, Funding
acquisition, Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgments

The authors would like to thank Mr TR Molefe for his assistance in
this project.

The authors sincerely thank those who donated their bodies to sci-
ence so that anatomical research could be performed. Results from such
research can potentially increase mankind’s overall knowledge that can
improve patient care. Therefore, these donors and their families deserve
our highest gratitude.

References

[1] A. Leblanc, Anatomy and Imaging of the Cranial Nerves: a Neuroanatomic Method
of Investigation Using Magnetic Resonance Imaging (MRI) and Computed
Tomography (CT), Springer Science & Business Media, Berlin, 2012.

[2] S. Stranding, Gray’s Anatomy, Elsevier Limited, Edingburgh, 2016.

[3] F. Toulgoat, J.L. Sarrazin, F. Benoudiba, et al., Facial nerve: from anatomy to
pathology, Diagn Interv Imaging 94 (10) (2013) 1033-1042, https://doi.org/
10.1016/j.diii.2013.06.016.

[4] N. Maru, A.C. Cheita, C.A. Mogoanta, B. Prejoianu, Intratemporal course of the
facial nerve: morphological, topographic and morphometric features, Rom. J.
Morphol. Embryol. 51 (2) (2010) 243-248.

[5] J. Wang, F. Yoshioka, W. Joo, N. Komune, V. Quilis-Quesada, A.L. Rhoton, The
cochlea in skull base surgery: an anatomy study, J. Neurosurg. 125 (2016) 1-11,
https://doi.org/10.3171/2015.8.JNS151325.

[6] C.D. Phillips, L.A. Bubash, The facial nerve: anatomy and common pathology,
Semin. Ultrasound CT MR 23 (3) (2002) 202-217, https://doi.org/10.1016,/S0887-
2171(02)90047-8.

[7] O. Erdogan, E. Kara, Y. Vayisoglu, et al., Morphometric properties of the facial
canal in children: a retrospective computed tomography study, Int. J. Pediatr.
Otorhinolaryngol. 124 (2019) 59-67, https://doi.org/10.1016/j.
ijporl.2019.05.039.

[8] T.J. Hudson, B. Gare, D.G. Allen, H.M. Ladak, S.K. Agrawal, Intrinsic measures and
shape analysis of the intratemporal facial nerve, Otol. Neurotol. 41 (3) (2020)
e378-e386, https://doi.org/10.1097/MA0.0000000000002552.

[9] R.D. Kharat, S.V. Golhar, C.Y. Patil, Study of intratemporal course of facial nerve
and its variations—25 temporal bones dissection Indian, J Otolaryngol Head Neck
Surg 61 (1) (2009) 39-42, https://doi.org/10.1007/512070-009-0032-6.

[10] S.P. Jatale, S.G. Chintale, V.R. Kirdak, K.A. Shaikh, Our experience of anatomical
variations of facial nerve in cadaveric temporal bone dissection, Indian J.
Otolaryngol. Head Neck Surg. 73 (2021) 271-275, https://doi.org/10.1007/
512070-020-01969-9.


http://refhub.elsevier.com/S2214-854X(24)00066-9/sref1
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref1
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref1
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref2
https://doi.org/10.1016/j.diii.2013.06.016
https://doi.org/10.1016/j.diii.2013.06.016
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref4
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref4
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref4
https://doi.org/10.3171/2015.8.JNS151325
https://doi.org/10.1016/S0887-2171(02)90047-8
https://doi.org/10.1016/S0887-2171(02)90047-8
https://doi.org/10.1016/j.ijporl.2019.05.039
https://doi.org/10.1016/j.ijporl.2019.05.039
https://doi.org/10.1097/MAO.0000000000002552
https://doi.org/10.1007/s12070-009-0032-6
https://doi.org/10.1007/s12070-020-01969-9
https://doi.org/10.1007/s12070-020-01969-9

S. Govender et al.

[11]

[12]

[13]

[14]

M.G. Rayner, T. King, H.R. Djalilian, S. Smith, S.C. Levine, Resolution of facial
stimulation in otosclerotic cochlear implants, Otolaryngol. Head Neck Surg. 129
(5) (2003) 475-480, https://doi.org/10.1016/50194-5998030144.

S. Berrettini, D.A. Vito, L. Bruschini, S. Passetti, F. Forli, Facial nerve stimulation
after cochlear implantation: our experience, Acta Otorhinolaryngol. Ital. 31 (1)
(2011) 11.

W. Badenhorst, T. Hanekom, L. Gross, J.J. Hanekom, Facial nerve stimulation in a
post-meningitic cochlear implant user: using computational modelling as a tool to
probe mechanisms and progression of complications on a case-by-case basis,
Cochlear Implants Int. 22 (2) (2021) 68-79, https://doi.org/10.1080/
14670100.2020.1824431.

J. Van der Westhuizen, T. Hanekom, J.J. Hanekom, Apical reference stimulation: a
possible solution to facial nerve stimulation, Ear Hear. 43 (4) (2022) 1189-1197,
https://doi.org/10.1097/AUD.0000000000001170.

[15]

[16]

[17]

[18]

Translational Research in Anatomy 37 (2024) 100342

M. Aslan, M.T. Cicek, Can isolated sudden sensorineural hearing loss (SSNHL) and
idiopathic acute facial paralysis (Bell’s palsy) be symptoms of COVID-19? Am. J.
Otolaryngol. 42 (5) (2021) 103129 https://doi.org/10.1016/].
amjoto.2021.103129.

C. Martin-Villares, J.R. Alba, M.J. Gonzalez-Gimeno, Data from 235 cases of Bell’s
Palsy during COVID-19 pandemic: were there clusters of facial Palsy?
Neuroepidemiology 55 (6) (2021) 495-496, https://doi.org/10.1159/000518671.
M. Kozerska, J. Skrzat, Anatomy of the fundus of the internal acoustic
meatus—micro-computed tomography study, Folia Morphol. 74 (3) (2015)
352-358, https://doi.org/10.5603/FM.2015.0053.

R. Kalaiarasi, A.S. Kiran, C. Vijayakumar, R. Venkataramanan, M. Manusrut,

R. Prabhu, Anatomical features of intratemporal course of facial nerve and its
variations, Cureus 10 (8) (2018), https://doi.org/10.7759/cureus.3085.


https://doi.org/10.1016/S0194-5998030144
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref12
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref12
http://refhub.elsevier.com/S2214-854X(24)00066-9/sref12
https://doi.org/10.1080/14670100.2020.1824431
https://doi.org/10.1080/14670100.2020.1824431
https://doi.org/10.1097/AUD.0000000000001170
https://doi.org/10.1016/j.amjoto.2021.103129
https://doi.org/10.1016/j.amjoto.2021.103129
https://doi.org/10.1159/000518671
https://doi.org/10.5603/FM.2015.0053
https://doi.org/10.7759/cureus.3085

	Exposure of the facial nerve within the facial canal: A technical report
	1 Introduction
	2 Methods
	2.1 Dissection
	2.2 Procedural dissection: exposure of the temporal bone
	2.3 Facial canal dissection: exposure of the facial nerve
	2.3.1 Preparation for facial canal exposure
	2.3.2 Intracanalicular segments
	2.3.3 Labyrinthine segment
	2.3.4 Tympanic segment
	2.3.5 Mastoid segment


	3 Results
	4 Discussion
	Ethical declaration
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	References

	Size disclaimer form for ROCS Papers.pdf
	P259 Lion cheetah orexin
	Orexinergic neurons in the hypothalami of an Asiatic lion, an African lion, and a Southeast African cheetah
	Abstract
	1 | INTRODUCTION
	2 | MATERIALS AND METHODS
	2.1 | Specimens
	2.2 | Sectioning and immunohistochemical staining
	2.3 | Anatomical reconstruction and photomicrography
	2.4 | Stereological analysis

	3 | RESULTS
	3.1 | Main, zona incerta, and optic tract clusters
	3.2 | Supraoptic cluster
	3.3 | Parvocellular cluster
	3.4 | Stereological analyses of main, zona incerta, optic tract, supraoptic, and parvocellular clusters
	3.5 | Potential additional clusters in the Asiatic and African lions

	4 | DISCUSSION
	4.1 | Main, zona incerta, and optic tract orexinergic clusters
	4.2 | Supraoptic orexinergic cluster
	4.3 | Parvocellular orexinergic cluster
	4.4 | Potential additional orexinergic neuron clusters in the Asiatic and African lions
	4.5 | Complexity of the orexinergic system in mammals

	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENT
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	ORCID
	PEER REVIEW

	REFERENCES


	Insert




