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ABSTRACT

Background:

Despite good surgical knowledge of the anatomy afofd gland and meticulous
surgical technique, the incidence of facial palsyparotid surgeries is up to 26.7%
transient and 1.7% complete facial palsy. Althowsgiveral surgical landmarks to
identify the facial nerve have been described terditure, their position is variable,

inconsistent, and difficult to follow in some cases

Objectives:

To study the relation between posterior auricutéerg and facial nerve trunk and to
determine the validity of using posterior auricudaery as a marker to identify facial

nerve during parotid surgeries.

M ethods:

All cadaveric hemifaces available during the stymBriod at the Department of
Anatomy was taken. Superficial parotidectomy wasedim 20 cadaveric hemifaces in
10 cadavers. Posterior auricular artery was diedeand facial nerve trunk was
identified in all cases. The relationship of pasteauricular artery (PAA) with the

facial nerve trunk was studied and recorded.

Results:

Posterior auricular artery was found running irdeto the facial nerve trunk in 18 out
of 20 cadaveric hemifaces and crosses the facialengunk below and courses
superiorly in 2 out of 20 cadaveric hemifaces. dsvobserved that the mean distance

between the posterior auricular artery and facave trunk was 3.74mm £1.69.
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Conclusion:

Posterior auricular artery can be used as anotttenpal landmark for identification

of the main trunk of facial nerve in parotid suiger

Keywords. Posterior auricular artery, facial nerve trunk,eemtil carotid artery, facial

nerve.
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I ntroduction

INTRODUCTION

Among all salivary gland tumours, 80% are attribut® parotid gland
neoplasms. Surgical intervention is the treatméwhoice for majority of the parotid
gland tumours. The most untoward complication isecaf a parotid surgery is facial
nerve injury resulting in facial paralysis, whichrcaffect the quality of life of the

patient. Preserving the facial nerve is one okiegoal during parotidectorhy

The average risk of transient facial palsy was tbuwo be 65% where as
permanent palsy of about 5% even if utmost catakien to confirm the position and
safe guard it in case of a parotid surgery. Evgpatients undergoing surgery for non-
cancerous parotid gland neoplasm, the incidenceeraporary and persistent facial
nerve impairment has been noted to be around 26r8%4.7% respectively. To avoid
iatrogenic facial nerve trauma amidst parotid swygearly identification of the nerve

using anatomical markers are esseftial.

It is important to note that parotid gland tumomnay cause the facial nerve to
shift in various directions, including inward, owd, upward, or downward,

depending on the tumour’s locatidn.

Various publications have described a number ofisal landmarks with
respect to this approach, which includes the tragahter, posterior belly of the
digastric muscle (PBDM), styloid process, tympansitoi suture (TMS) and
posterior auricular artery (PAAY. Multiple studies and meta — analysis have shown

the inconsistency of these landmafks.

In a study by Al Qatani et al, he mentioned thagiween the bony-

cartilaginous junction of the external auditory ahsuperiorly and the mastoid tip
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I ntroduction

inferiorly, an imaginary line of about 2 cm is drawAt the middle of this line, the

facial nerve's primary trunk is visile

According to Liu et al in 2018, he noted that pasteauricular artery (PAA)
was useful in identification of the facial nervaurtk which arises from external
carotid artery (ECA). It is a branch which supplies seventh nerve at and near to the
foramen of the stylomastofdPosterior auricular artery typically arises asoaterior
branch of ECA above the occipital artery and traviel the direction of foramen
stylomastoideum. Upon reaching the stylomastoidrfan, the PAA passes between
the tip of the mastoid and pinna, moving towardxapéout 7.5 cm from the tip of the
mastoid process.Posterior auricular artery, as it has a wider lnmeas better

identified?

The facial nerve has a smaller branch called th&tepior auricular nerve
(PAN). Before splitting into its two main branchésemerges from the facial nerve
directly beneath the stylomastoid foramen. The gaostular muscles are innervated

by the PAN, which runs between the mastoid proaesisthe auriclé.

Furthermore, PAA has distinct color features anplulksatile in comparison to
the Posterior Auricular Nerve (PAN). In order tcemdify the facial nerve after
parotidectomy, we therefore thought of the PAA apassible useful anatomic

landmark®

Therefore, we are conducting this study to evalthéeassociation between
posterior auricular artery and facial nerve trunkl o determine the validity of using
posterior auricular artery as a marker to identitye facial nerve during

parotidectomy.
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Aims & Objectives

AIMS AND OBJECTIVES

- To study the relation between posterior auricuttarg and facial nerve trunk
- To determine the validity of using posterior auléguartery as a marker to

identify facial nerve during parotid surgeries.
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Review of Literature

REVIEW OF LITERATURE

EMBRYOLOGY OF HEAD AND NECK

The head and neck comprises a complex anatomictsteu Considering its
complicated nature, as well as the disease pracesseng in that region, it requires

the expertise of more medical and surgical speesathan any other part of the body.

During the fourth and fifth weeks, an outpouchingtioe pharyngeal gut
occurs just behind the ruptured buccopharyngeal inane, leading to the formation
of five pharyngeal pouches. They extend lateratlyfarm pharyngeal clefts or
branchial grooves. Condensation of mesodermaldibstween adjacent pouches and
clefts, gives rise to pharyngeal (or branchialhas: Each of them, provides its own

cartilage, vascular, muscular and nerve component.

SUPERFICIAL STRUCTURES OF THE NECK

The hypodermis or superficial fascia, made of fatiynnective tissue,
surrounds the neck, similar to the skin, along ititysma. The platysma arises from
the fascia of the deltoid covering the anterioarigle and the lower part of the
posterior triangle of the neck, inserting onto ihierior border of the mandible and

into the skin and hypodermis of the face.

Sagittal section

Pharynx

Buccopharyngeal fascia

Superficial layer of (deep)
cervical fascia

pharyngeal space
Fascia of infrahyoid mm.

Pretracheal fascia

Prevertebral fascia ——L£7—— £/ )
i
4/ — A

Thyroid gland

Manubrium of sternum

Fig.1 Image depicting the superficial and deep cervical fascia of the neck
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Review of Literature

DEEP FASCIA:

The deep lamina of the neck is arranged into 3 ms#igas: the investing,
prevertebral and pretracheal fasciae. Additionalig, carotid sheath, formed from the

layers of deep fascia.

INVESTING FASCIA:

The anterior and posterior triangles of the neck @vered by the investing
fascia, which is the outermost coat of deep fadeumthermore, the investing fascia
splits into two layers near the sternocleidomastwoidscle before reuniting into a
single layer around the trapezius muscle. It erpgelhis muscle, then unites with its

opposite side counterpart to form a single shesihag

The lower portion of the mastoid process, the sopewchal line, and the
external occipital protuberance are the investaggifa's superior attachment points.
The fascia divides at these locations to encifoéearotid gland and then continues
upward as parotid lamina. The deep layer of thetmhtamina stretches along the
temporal bone to the carotid canal, whereas therfigg@l layer adheres to the lower
margin of the zygomatic arch. The stylomandibuigarment, which separates the
parotid and submandibular glands, is formed whepodion of this deep layer

thickens.

PREVERTEBRAL FASCIA:

Prevertebral lamina surrounds the vertebra anddiwp cervical muscle

masses, forming floor of the posterior cervicalrngle.
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PRETRACHEAL FASCIA:

This is a cylindrical fascial layer around the risckviscera. The
buccopharyngeal fascia is the name given to it$epios lamina. The deep strata of
the pretracheal fascia envelops the larynx, tracimehlateral parts of the esophagus,

forming a complete investment for the thyroid gland
CAROTID SHEATH:

“Sheath enclosing the carotids is developed fromsobdation of connective
tissue from the three layers of the deep cerviealcih and encases the major
neurovascular bundle in the neck that includescttnmon carotid artery, internal
carotid artery, internal jugular vein and the vagasve. The ansa cervicalis, may also

be on the surface, embedded within or just indidecarotid sheatH".
CAROTID ARTERIES:

Common carotid artery gives the main supply of tléo the head and neck.
Carotid sheath encloses this artery and is compatatised to include the common

and internal carotid arteries, 1JV and vagus nafuag with it.

The common carotid artery has different origins ether side: the right
common carotid arises from innominate artery, wioilethe other side it originates
from the aorta’s arch. As a result, the left comnearotid artery starts in the upper
thorax and enters the neck close to the sternacikari joint, while carotid artery is

completely contained within the neck.

Both carotid arteries typically divide around tlgroid cartilage’s level into
the external and internal carotid arteries. Thermdl carotid artery enters the cerebral

cavity through the carotid canal of the temporaldyat does not branch in the neck.
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THE EXTERNAL CAROTID ARTERY:

It has 8 divisions which include 4 anterior, 2 postr and 2 terminal
branches. Anterior divisions are superior thyr@dcending pharyngeal, lingual and
facial arteries. Posterior divisions include oc@pand posterior auricular artery. End

branches comprises of superficial temporal and laaxiartery.

From ophthalmic a. {Supmnrhll.\l %
Supratrochlear a.

Middle meningeal a..

Deep temporal aa.
Angular a.
Infraorbital a.
Sphenopalatine a.

Descending palatine a.

Posterior superior
alveolar s, Superficial temporal a.
Superior labial a:
Maxillary a.

Buccal a. ’ )
Posterior auricular a.
Inferior labial a. e : .
Occipital a. and sternocleidomastoid
Inferior alveolar a. > \ (2 < branch

and lingual branch ‘Ascending palatine a.

Mental branch of i

inferior alveolar a. Jorsillara:

Facial a.

Submental a. Lingual a.

Mylohyoid branch of inferior alveolar a. L ' i Ascending pharyngeal a.
Submandibular gland § S Intemal carotid a.

Vagus n. (CN X)
External carotid a. 3
Common carotid a.

Superior laryngeal a. Ascending cervical a.

Superior thyroid a.’ /
L\l
““ ‘lV Costocervical trunk

Subclavian a. Thyrocervical trunk

A P o

Ny ‘g ‘I y
Fig.2 Illustration depicting blood supply of the neck®

SUPERIOR THYROID ARTERY :

This branch arises from the ECA, above the comnawatid artery division. It
descends in the neck, along with superior thyr@uh\and external laryngeal nerve,

entering the upper part thyroid gland and dividds its terminal branches.

The superior thyroid has 4 named branches such iafattyoid,
sternocledomastoid, superior laryngeal, cricotiyras well as its terminal anterior,

posterior and occasional lateral branches at yreithgland.”
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ASCENDING PHARYNGEAL ARTERY:

Smallest division of ECA, arising after the splitammmon carotid and passes
between the internal carotid and pharynx. It hasafed branches which include

pharyngeal, meningeal and inferior tympanic.

LINGUAL ARTERY

It originates along with facial artery forming fadingual artery. “It emerges
close to the back of the greater cornu of the hyloihe, travels deep to the
hypoglossal nerve and then travels between the lenidonstrictor and hyoglossus
muscles to supply the sublingual gland, tonsilgten soft palate, epiglottis and floor

of the mouth.?

FACIAL ARTERY :

“The facial artery originates just above the lingagery and ascends deep to
the stylohyoid and posterior belly of the digastriascles, running along a groove on
the posterior side of the submandibular glandntees the face by crossing the lower
border of the mandible, just in front of the mass@tuscle, within the groove for the

facial artery.

In the neck, the facial artery gives off severahrmhes, including the
ascending palatine, tonsillar, glandular and sultaiearteries. Upon reaching the
face, it runs superficially beneath the platysmacies Following a tortuous course, it
passes deep to the zygomaticus major, risorius levator anguli oris muscles,
reaching the corner of the mouth. From there, ¢eads along the lateral side of the

nose and ultimately terminates as the angularyagethe medial corner of the eye.
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The main branches of the facial artery in the fiacéude the inferior labial, superior

labial, lateral nasal, and angular arteris.”
OCCIPITAL ARTERY:

It begins on the external carotid artery's postepart. It travels between the
splenius capitis and semispinalis capitis musdteiges in the occipital artery groove
on the medial face of the mastoid process and Igaleep to the hypoglossal nerve

and posterior division of the digastric muscle.
POSTERIOR AURICULAR ARTERY:

Deep to the parotid gland, a small branch from resecarotid artery arises
which originates superior to digastric and styladymuscles which passes between
the mastoid prominence and the cartilaginous EA@rdvides vascularisation to the

parotid gland as well as the sternocleidomastjihlsyoid and digastric musclés.

It has 3 named branches that consists of the sadtoid branch that goes to
the foramen stylomastoideum to innervate the fawéale, tympanic cavity, mastoid
antrum and semi-circular canals. It also providegyenated blood to the facial nerve.
Additionally, it supplies the facial nerve with menated blood. The medial side of
the auricle, extrinsic auricular muscles and théeror, superior, and posterior
auricularis are all supplied by the auricular btat the artery, which travels along
the back of the ear. The skin superior to the postgerior area of auricle and the
occipitalis muscle are supplied by the occipitarwh. In young adults, the artery's
posterior tympanic ramus creates an anastomosisarthe interior portion of the

tympanic membrane with anterior tympanic brancthefmaxillary artery?®
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/

Superficial temporal a.
I temp Transverse facial a.

Maxillary a.
Digastric m. (phantom)
Y —a \ Posterior auricular a.
Occipital a. \ Ve
{ \\ Lingual a.

Internal carotid a. / ‘ \-\‘
A
!

External carotid 1
Common carotid a. { \
Thyrocervical trunk ———=——

Fig. 3 Branches of the external carotid artery®

7‘?

3

Asccnding pharyngeal a.

Superior thyroid a. and superior laryngeal branch

//

Omohyoid m. (phantom)

FACIAL NERVE:

The facial nerve originates from the second braaidhich and develops from
a group of neural crest cells located near theplticode, forming the facio-acoustic
primordium, which first appears around the thirdewef gestation. This primordium
then divides into two parts: a caudal main trunl anrostral sensory trunk (chorda

tympani), which extends into the first mandibulesta

By the eighth week of development, as the second differentiates into
distinct muscle groups, the peripheral motor brasdbegin to emerge. At this stage,
the horizontal and vertical segments of the faselve are positioned anterior to the
external auditory canal and start becoming defihedhe weeks following, the facial
nerve undergoes significant branching, coincidinthwhe formation of the muscles

responsible for facial expression.

By week 16, all pathways are established, thougmtrve still lies superficial

and anterior to the ear canal compared to its faesition. The facial nerve exits the
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stylomastoid foramen in its definitive location biye 30th week of gestation but

remains superficial until the mastoid tip develbpsween 1 and 3 years of age.

The facial nerve is categorized based on anatomsgabns into intracranial,

intratemporal and extratemporal portions.

INTRATEMPORAL:

This segment passes within the fallopian canal rapmately measuring 30
cm) which is divided into parts according to theaawithin the temporal bone which
consists of meatal, labyrinthine, tympanic (horizdhand mastoid (vertical) before
leaving the stylomastoid foramen. Some branchels asgreater petrosal nerve from
the geniculate ganglion, nerve to stapedius muaate chorda tympani nerve arises

from the nerve as it passes through the temporad.bo

“The meatal segment of the facial nerve, measuriigh cm enters the porus
acousticus in an anterior, superior position. Teevas intermedius passes between

the facial and vestibulocochlear.

The facial nerve and nervus intermedius travelhi@ IAC adjacent to the
superior vestibular nerve posteriorly and the ceahherve inferiorly. The transverse
(falciform) crest separates the facial nerve fréva tochlear nerve inferiorly, and a
small lateral ridge of bone, Bill bar, separates thcial nerve from the superior
vestibular nerve posteriorly. The nerves of the I&€ surrounded by dura all the way

to the fundus known as meningeal glove findér".

LABYRINTHINE:
After exiting the IAC at the fundus, it turns fomgla and travels through the
otic capsule bone for approximately 3 to 6 mm, leetwthe cochlea and the superior

semicircular canal.
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At the lateral end of the labyrinthine segment, tieeve expands into the
geniculate ganglion, carries taste sensations thenanterior two-thirds of the tongue
via the chorda tympani nerve, as well as sensdsrdi from the soft palate through

GSPN.

GSPN provides innervation to the lacrimal gland aadal mucosal glands,
merges with the deep petrosal nerve from the chp@xus. Together, these nerves
form the nerve of the pterygoid (Vidian) canal, efhienters the pterygopalatine

(sphenopalatine) fossa.

TYMPANIC (HORIZONTAL):

The nerve turns around 180 degrees at the gerecgliglion and enters the
middle ear in the tympanic segment. This segmetdnels 8 to 11 mm and passes

above the oval window.

MASTOID (VERTICAL):

As the facial nerve moves through the epitympanunah aears the inferior
surface of the horizontal semicircular canal witthia mastoid bone, it transitions into
its mastoid segment, where it turns downward aadets towards the stylomastoid
foramen, covering a distance of approximately 48mm. Along this course, the

nerve gives off a motor branch to the stapediusciaus

The chorda tympani nerve arises variably from trestoid segment of the
facial nerve, with its origin ranging anywhere beém the stylomastoid foramen and
the pyramid, though it typically emerges about 6 atove the stylomastoid foramen.
Initially, the chorda tympani runs nearly paralielthe facial nerve but then angles

forward as it enters the mesotympanum.
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Within the mesotympanum, the chorda tympani rungsvéen the incus
(below) and the malleus (above) before exiting thia petrotympanic fissure, also
known as the canal of Huguier. Once outside thdl,skyoins the lingual nerve,
where it carries taste sensation from the anténiorthirds of the tongue and provides
preganglionic parasympathetic fibers. These fibgrsapse in the submandibular
ganglion, from which postganglionic fibers extemdinnervate the submandibular,

lingual, and other minor salivary glands.

EXTRATEMPORAL:

Foramen stylomastoideum is the point of exit ofidamerve. “The nerve
pierces the parotid gland and branches into thepdeofiacial and cervicofacial
branches at the pes anserinus to supply motorvatien to the muscles of facial
expression. Prior to which, the nerve gives off plesterior auricular nerve supplying
general sensory innervation to the skin of theqramt ear canal and concha as well as

motor innervation to the intrinsic muscles of theeiele and the occipitalis muscl&”,

, Lacrimal gland
£ Pterygopalatine ganglion

~ Facial n. (CN V1)

Greater \
petrosal n.

Vestibulocochlear
et n. (CN VIII)

M

TSié'pediu.s m,\ )
. Tympanum J
\ Lingual/n. >;\3'\.

Geniculate ganglion

~Stylomastoid foramen
Posterior auricular n.
Chorda tympani

o Buccal branch

Zygomatic branch
"/ Marginal mandibular branch

Submandibular ganglion

Submandibular gland A Cervical branch

Fig. 4 Branches of facial nerve’
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The digastric branch innervates the posterior bafilthe digastric muscle and
the stylohyoid branch innervates the stylohyoid derisFacial nerve has 5 terminal
branches which supply the muscles of facial expsassemporal, zygomatic, buccal,
mandibular and cervical. The facial nerve is posiid deep to the facial fascia, also
known as the superficial musculoaponeurotic sys{&MAS) and supplies the
muscles of facial expression from their deep sexfathe soft-tissue structure of the
face is organized into a series of concentric kyexhich include the skin,
subcutaneous fat, superficial fascia, mimetic nassatleep facial fascia (SMAS) and

a deeper plane that houses the facial nerve, gatotit and buccal fat pd

“The temporal division of the facial nerve consisfsthree to four branches
that travel obliquely along the undersurface of teenporoparietal fascia after
crossing the zygomatic arch, approximately 3-5 eterél to the lateral orbital
margin. The lower branches pass beneath the upp&om of the orbicularis oculi
muscle for about 3—4 mm before penetrating it vijgle innervation. The upper two
branches typically enter the frontalis muscle rnibarsupraorbital ridge, extending up

to 3 cm above the lateral canthus.

The zygomatico-buccal division of the facial new@nsists of five to eight
branches that supply the lip elevators, as wethadower portions of the orbicularis

oculi, orbicularis oris and buccinator musclés.

The marginal mandibular division of the facial remonsists of one to three
branches that emerge up to 2 cm below the mandibailaus and follow an upward
arc, crossing the mandible at a midpoint betweea #mgle and the mental
protuberance. These branches travel along the sle#gce of the platysma and pass
superficially over the facial vessels at a loca@@proximately 3.5 cm from the edge

of the parotid gland. Typically, distinct branclae present to innervate the depressor
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anguli oris, depressor labii inferioris and memstainuscles, along with a variable

superior ramus that supplies the upper platysmatatbwer orbicularis oris.

The cervical division of the facial nerve consigtsa single branch that exits
the parotid gland well below the mandibular angid aourses along the deep surface
of the platysma. It provides innervation to the oledy entering at the junction of its
cranial and middle thirds, approximately 2—3 cmolekthe vascular pedicle of the

platysma™*

FACIAL NERVE POINTERS:

Facial nerve paralysis is a known complication migriparotid surgery.
Accidental injury to the nerve can lead to eith@mporary or permanent paralysis,
corneal irritation due to loss of motor controle¥rsyndrome, pain or changes in
facial appearance. Therefore, safely identifying thain trunk of the facial nerve
using surgical landmarks remains crucial, even whdraoperative facial nerve
monitoring is used. “Key anatomical landmarks thelp identify the location of the
facial nerve's main trunk during surgery include thagal pointer, styloid process,
tympanomastoid suture, tip of the mastoid processpmandibular vein, posterior

auricular nerve and the posterior belly of the diga muscle™?

Cartilaginous
auditory canal

Facial nerve

—/ - \ —— Styloid process
Mastoid process TR ;\——— Posterior belly

3 ‘\\“ of the digastric
T - muscle

Fig.5 Diagram depicting different pointers to identify facial nerve. *°
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TYMPANOMASTOID SUTURE:

The tympanomastoid suture marks the boundary betvee petrous and
tympanic portions of the temporal bone, specificathere the tympanic part meets
the mastoid. It becomes clearly visible after exppghe anteroinferior quadrant of
the mastoid’s lateral surface. Extending along pusteroinferior edge of the
tympanic part, this suture has a forward-openinghfork shape, with its base

housing the stylomastoid foramen (SMF), from whtioé facial nerve trunk emerges.

TRAGAL POINTER:

Lamina tragi or the tragal cartilage serves adexeace point for locating the
facial nerve. At the junction between bone and ileae, it forms a triangular
projection known as the triangular process, iditiadescribed by the anatomist
Schwalbe and referred to in literature as Schwalbkhe. It is positioned

approximately 7.5 mm (£ 2.5 mm) anterior and de¢pehis point.

POSTERIOR BELLY OF DIGASTRIC:

The muscle should be dissected up to its inserfbnthe skull base,
specifically in the digastric groove, which exterfdsm the stylomastoid foramen.
Tracing the muscle's anterior border in an infepesior direction reveals the
emergence of the facial nerve approximately 1 cpesar to the upper border of
posterior belly of the digastric muscle, at thenpavhere it intersects with the angle
formed by the muscle and the inferior margin of thx@panic part of the temporal
bone. As this landmark is movable, the measuremaight vary depending on the

force of retractiort?
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RETROMANDIBULAR VEIN:

Menelaos Zoulamoglou et al in his study stated tegbmandilar vein can
also be used as a pointer to identify facial neltvasually runs superficial to inferior

branches of the facial nerve i.e. marginal mandibahd cervical divisionS.

POSTERIOR AURICULAR NERVE:

“Posterior auricular nerve arises from facial netienk as the first branch
before it enters the parotid gland and suppliesesop auricular and posterior
auricular muscles and occipitofrontalis muscle.etvfrecent studies have suggested

the use of posterior auricular nerve as a potentiagical landmark for facial nerve

trunk identification”*®

STYLOMASTOID REGION:

STYLOMASTOID FORAMEN:

Between the base of the styloid process and théoidgsocess, on the lower
aspect of the petrous part of the temporal bong iy opening known as the

stylomastoid foramel.
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Fig. 6 Image illustrating the stylomastoid region'®
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This foramen marks the termination of the facialalaconnecting the internal
acoustic meatus situated in the posterior crapnisdd to the skull base. It serves as a
passage for the facial nerve and the stylomastmddh of the posterior auricular
artery. The primary motor portion of the facial veertraverses the stylomastoid
foramen. Upon exiting the cranial cavity throughstlopening, the facial nerve
continues through the parotid gland, where it loifikes into two main divisions: the

temporofacial and the cervicofacial brancifes.
STYLOID PROCESS:

“The styloid process is a slender, needle-like bprgjection extending from
the inferior aspect of the petrous part of the terapbone. It serves as the attachment
site for three muscles the stylopharyngeus, stylwhgind styloglossus as well as the

stylohyoid and stylomandibular ligamenfs.”

Typically measuring between 2 to 3 cm in lengtle, skyloid process narrows
from its base to its tip. Although rare, variatiossch as curvature of this bony

projection have been observed.

The styloid process is situated anatomically betwie internal and external
carotid arteries. Furthermore, a number of impdrtandmarks are close by. It is
located medially next to the internal jugular veime sphenomandibular ligament and
the superficial temporal, lingual, facial, maxiffaand internal carotid arteries.
Laterally, it is close to the posterior belly ofetldigastric muscle, the facial and

hypoglossal nerves, and the occipital art&ry.
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STYLOHYOID MUSCLE:

The stylohyoid muscle is a paired, narrow suprathyouscle of the neck that
extends from the base of the skull to the hyoidebdhis positioned close to the

digastric muscle, running along the superior edgesgosterior belly.

Comprising a single belly, the muscle originatestpoor to the styloid
process and extends anteroinferiorly. It connextth¢ hyoid bone at the junction of
its body and greater cornu, positioned just abdwe dmohyoid muscle's insertion.
Near this attachment, the muscle is pierced bynteemediate tendon of the digastric
muscle and remains closely associated with theepostbelly of the digastric

throughout its cours¥.

Together, the stylohyoid and styloglossus muscieate a pathway through
which the external carotid artery courses supgriamd the facial artery passes

inferiorly, transitioning from the retrostyloid the prestyloid regior?
INTRA — OPERATIVE FACIAL NERVE MONITORING:

A recent evaluation by Sood et al. examined thectiffeness of intraoperative
facial nerve monitoring during parotidectomies. Hbedy found that “in cases where
the patient had not previously undergone surgengraoperative facial nerve
monitoring reduced immediate postoperative faciatvea weakness but did not

prevent permanent nerve damaéfe.”

Intraoperative monitoring has greatly enhanced qpesative facial nerve
(FN) function and has become an essential toolsfmgeries involving the FN.
However, it is crucial that this tool is used andimtained correctly to fully realize its

benefits and prevent undesirable outcoffes.
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Several intraoperative factors can heighten theaidacial nerve (FN) injury.
Direct trauma may occur through laceration duringselction or drilling near the
nerve. Thermal damage is another concern, as ebtecttery, laser energy, or
excessive heat from a diamond drill can harm theveneAdditionally, iatrogenic
injury may result from excessive stretching durdigsection, which can disrupt the
myelin sheath, causing varying degrees of axonaladge or impair the nerve’s blood
supply. Another potential mechanism of FN injunyc@mpression, which can lead to

facial paralysis due to entrapment neuropathy.

A mild, temporary injury may occur when the myeéineath surrounding the
nerve is disrupted, leading to delayed latench@recorded compound muscle action
potential (CMAP) from the facial muscles. In costraa more severe injury involves
axonal disruption, resulting in reduced CMAP amydlé. The extent of axonal loss
can be roughly assessed by comparing the amplitudeprior baseline measurement.
When axonal damage occurs, the distal portion ef @ffected axons undergoes

Wallerian degeneration approximately four daysrdfie injury.

FACIAL NERVE MONITORING TECHNIQUES:

Various techniques for intraoperative facial nefiwBl) monitoring have been
adopted in clinical practice, including intraopérat electromyography (EMG),
compound nerve action potential (CNAP) recordiragidl muscle F wave analysis,
and video monitoring. Among these, EMG remains in@st commonly utilized

method.

There are two primary approaches for using intreatpe electromyography
(EMG) to monitor the facial nerve (FN). The firsivdblves monitoring mechanically

evoked or spontaneous EMG activity, which is camdumsly recorded to detect

Page 20



Review of Literature

thermal, mechanical or electrical irritation of thN caused by surgical manipulation.
The second method utilizes electrical stimulatibthe exposed FN to elicit an EMG
response from the corresponding facial musclesngith the identification and

localization of the nerve.

Mechanically evoked or spontaneous EMG activityergfto motor unit
activity triggered in facial muscles due to surgiczanipulation of the FN. This
activity, also known as neurotonic discharges, maf high-frequency bursts of
motor unit action potentials (MUAPS) generated @sponse to mechanical or

metabolic irritation of the nerve supplying the les

In contrast, electrical stimulation induces a syoolzed composite electrical
response in the target muscle, known as the congponuscle action potential
(CMAP). Studies on intraoperative FN monitoring quently analyze CMAP

threshold, latency, and amplitude to assess proignadue.

When the FN is stimulated, not all fibers respogdadly at the same current
intensity. Larger diameter fibers, which have lowdernal resistance, are activated
first. The minimal current required to generatesponse is termed the threshold. As
the stimulus intensity increases beyond the thidshemaller diameter fibers are
recruited, leading to an increase in CMAP amplitake more motor units are
activated. When all muscle fibers are engaged, dtimulation is considered

suprathreshold.

CMAP amplitude reflects the total number of muditders contributing to the
response, provided they fire synchronously. Intesapively, amplitude is typically

measured from the most negative peak to the mositiy peak (peak-to-peak
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amplitude). A reduction in CMAP amplitude is priniardue to fewer activated

axons, though it can also result from partial cantid block?®
DEVELOPMENT OF PAROTID:

The parotid gland originates from the ectoderm.iuthe 6th week of fetal
development, the parotid primordium forms as a aafr@dells from the ectodermal
lining of the mouth's vestibule, near the anglettef developing oral fissure. This
structure extends backward toward the ear and goderrepeated branching. The

parotid bud and its branches then hollow out tateréhe duct system and acini.
PAROTID BED:

“Area between the ramus of mandible, external d@imunseatus and mastoid
and styloid process of temporal bone is the patmtidl This bed is bounded medially
by the posterior belly of digastric muscles andrthescles of styloid process. Inferior
aspect of the bed is by the supero-anterior bavfi¢ghe sternocleidomastoid muscle

which houses the parotid gland.”
PAROTID GLAND

It is the largest of the 3 main salivary glands endncased in a covering that
is part of the deep cervical fascia. It is situatedeither side of the face. The gland's

superficial portion extends upwards over the massatiscle to the zygomatic arch.
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Fig 7. Diagram depicting parotid gland along with facial nerve branches running

through the parenchyma.™

Inferiorly, it is situated between the mastoid @m®s, the sternocleidomastoid
muscle and the angle of the mandible, where it iotee posterior surface of the
masseter muscle. Medially, the gland stretcheseatei@po the parotid bed, up to the

styloid process.

From the anterior part of the superficial portidrtlee gland, the parotid duct
(Stensen's duct) emerges, running forward abovemeseter muscle. It then turns
medially into the buccal pad of fat, piercing thecbinator muscle to reach the oral
vestibule, where it opens at the parotid papill@asite the second maxillary molar,

to deliver the parotid saliva.
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On the superficial side of the gland, it is relatedhe branches of the greater
auricular nerve from the cervical plexus and sniathph nodes that drain the
superficial region. On the deep side, the glanthigroximity to the external and
internal carotid arteries, the internal jugularrvand the vagus and glossopharyngeal

nerves, as it sends projections medially towardstiid process.

Superficial temporal artery
Auriculotemporal

nerve Superficial temporal vein

External acoustic ;empora| branch of

meatus acial nerve

p\\\\ Transverse facial
N —~
ZT N artery

< Zygomatic branch of

A / facial nerve

Posterior {

Upper buccal
branch of
facial nerve

\<\’R:
auricular N

nerve and ( 2 - Accessory parotid
1 > gland
vessels - g
% Parotid duct
branch of
facial nerve

N Marginal mandibular
branch of facial nerve
Cervical branch of facial nerve

Posterior Anterior

%_J

Divisions of retromandibular vein

Lower buccal

Fig.8 Sructures emerging from the periphery of the parotid gland.*®

Several key structures pass through the parotiddglarhe external carotid
artery, along with its branches (posterior aurigutaaxillary, and superficial temporal
arteries), enters the gland. The retromandibulam,\es well as its tributaries, also
passes through it. The facial nerve exits the stgkstoid foramen and enters the
gland, where it forms a plexus before branchingtoutnervate the muscles of facial
expression. Additionally, the auriculotemporal reena branch of the mandibular
division of the trigeminal nerve, enters the glandeep side near the neck of the

mandible and exits just below the root of the zygtmarch.
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Structures that enter the parotid gland and exauh its posterior, superior,
inferior and anterior surfaces. The posterior algicartery emerges from the gland’s
posterior aspect. At the superior margin, the dugaf temporal artery and vein,
auriculotemporal nerve and temporal branches offdb&l nerve can be observed.
Inferiorly, the retromandibular vein exits the p#dogland just before merging with

the posterior auricular vein to form the externgylar vein.

Medial border

External carotid artery
Pharyngeal wall

Internal carotid artery X
XIDNb
Xl o
Internal jugular vein jbaxb PG
Styloid process .'.e Y
&y

Posterior belly of

Retromandibular vein

Medial

pterygoid Ramus of mandible

Masseter

digastric R Anterior border

Mastoid process /

7= Platysma
Sternocleidomastoid —=722

Parotid lymph

Facial nerve

Posterior border {;L_[r

Skin Deep cervical fascia

nodes

Branches of

great auricular nerve

Fig.9 Relations of the parotid gland™

Emanating from the entire facial margin of the glame the terminal branches
of the facial nerve, which are grouped into theefimajor branches: Temporal,

Zygomatic, Buccal, Mandibular and Cervical.”
BLOOD SUPPLY:

The posterior auricular artery supplies the paragidnd with vascular
branches, while additional smaller glandular brascltome from the superficial
temporal and transverse facial arteries. Venoumalge is facilitated by tributaries

that pass through the gland and ultimately draio fhe external jugular vein.
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LYMPHATIC DRAINAGE:

Lymphatic drainage occurs through lymph nodes Extaioth superficially
and within the gland itself, with the lymph beimgrtsported to the superficial and

deep cervical lymph nodes.

NERVE SUPPLY:

“The parotid gland receives both sensory and autdn@nnervation. General
sensation is provided by branches of the greatcalarn nerve. The sympathetic
innervation reaches the gland via postgangliotier8 from the carotid plexus, which

travel along the external carotid artery and iemlshes within the gland.

Parasympathetic innervation is carried by the alotemporal nerve.
Preganglionic parasympathetic fibers from the gipharyngeal nerve travel through
its tympanic branch to the otic ganglion, whereytlsgnapse with postganglionic
neurons. These fibers then join the auriculotenipbranch of the mandibular
division of the trigeminal nerve to reach the parogland, where they regulate

secretomotor activity®?

SUPERFICIAL PAROTIDECTOMY:

A carefully planned incision should be marked, egiag from the
preauricular region, curving around the earlobeat@ythe mastoid tip, and then
continuing downward to blend with a natural neakase below the mandibular angle.

A single crosshatch should be marked near the éobefore making the incisid.

In the facial region, the anterior skin flap shobklelevated superficial to the
parotid fascia, ensuring that subcutaneous fat irsmattached to the flap. Strong
traction and countertraction, applied as deeply ifite wound as possible, aid in

defining the correct plane.
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“In the neck, the flap can be elevated either dupal or just deep to the
platysma. Throughout the procedure, it is criticapalpate the tumor continuously to
prevent inadvertent entry. Posteriorly, the necktipo of the incision should be
deepened until the sternocleidomastoid (SCM) muscleached, where the greater
auricular nerve can be identified. This nerve gidglly sacrificed, leading to some
permanent numbness of the earlobe, although thenmrsbranch, which supplies the
earlobe, may sometimes be preserved. The antevimeb of the SCM should be
delineated and followed up to the mastoid tip whalesuring the fascia is lifted
anteriorly off the muscle. To expose the postebelly of the digastric muscle—an
important landmark—the deep cervical fascia shdiddncised. Around the ear, the
incision should be deepened along the cartilagieexternal auditory canal (EAC)
with care to avoid damaging it. The ‘tragal poiht&rould be identified, as it serves

as a useful landmark for locating the facial nere”

At this stage, the surgeon should divide tissuer&ntto the mastoid process
to connect the dissection in the EAC region withttaround the SCM. The depth of
this dissection should remain superficial to thgadiric muscle. The facial nerve exits
the stylomastoid foramen just above the posteritiy lof the digastric muscle and at
a similar depth. The tragal pointer is situatedrapimately 1 cm superficial and

superior to this point. The nerve runs in an antesuperficial, and inferior direction.

Before attempting to locate the facial nerve, tingeson should ensure that the
posterior belly of the digastric muscle and theyatapointer are well exposed. The
nerve should be identified using Adson clamp oergrforceps, gently opening them

in a direction parallel to the nerve to avoid inadent injury.

Once the facial nerve is identified, it should céd to its bifurcation before

any parotid tissue is divided. The branches shdldh be followed sequentially,
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beginning either superiorly or inferiorly. To diedhe parotid tissue safely, a clamp
should be inserted along the nerve, lifted away @wehed. The assistant should then
cut the tissue between the tines of the clamp usirg "insert-lift-spread-cut”

technique. The surgeon should aim to divide sorsgué with each maneuver to

maintain steady progress.

As the branches are traced distally, they becomes rmaperficial, especially
in the upper divisions. Dissection should beginravdranch that is clearly separate
from the tumor and then proceed systematicallyotRhtissue should be divided in a
manner that ensures a clear margin from the tudsfber two branches have been
dissected, the tissue at the anterior portion efgland can be divided, allowing the
superficial lobe, containing the tumor, to be Hfteither upward or downward.
Dissecting from both superior and inferior appraclenhances mobilization of the

superficial lobe before directly addressing thedum

For tumors located in either the upper or loweepaldf the gland, it may not
be necessary to remove the entire superficial lbistead, the tumor can be excised
with an adequate margin while only following eithdéde upper or lower division
branches. Frequently, the deep portion of the tucagsule lies directly adjacent to
the facial nerve branches. In such cases, the tshmuld be meticulously separated
from the nerve to avoid rupturing the capsule.dhel carefully, this approach does

not increase the risk of recurrence.

Before closure, a drain should always be placegrevent postoperative
accumulation of saliva and serous fluid, ideallyjnagning in place for at least 48

hours. Finally, the wound is closed in layets”.
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TOTAL PAROTIDECTOMY:

“A modified Blair incision is outlined using a skinarker and a 2-0 silk suture
is placed in the earlobe. The skin is then inciggnce the skin flap is fully elevated,
an elliptical incision is made around the tractcafculus. The dissection proceeds

through the platysma muscle down to the gland.

Both blunt and sharp dissection are performed atbegsternocleidomastoid
(SCM) muscle toward the mastoid tip. The greatercalar nerve is identified and
transected. The mastoid tip is palpated, markimgfitst key landmark for locating

the facial nerve. The posterior belly of the digashuscle is then exposed.

The perichondrium of the external auditory meat&N])) is incised, and the
anterior aspect of the EAM is accessed using tlieoéra scalpel handle. The main
trunk of the facial nerve is typically located 1e€th anterior and inferior to the
cartilaginous pointer. Since the nerve exits betwd#ee mastoid tip and the bony
EAM, palpating the bony EAM just deep to the poirgehances accuracy. The facial
nerve trunk is a deep and consistent structuré¢ amerges from the stylomastoid
foramen and enters the parotid gland. The dissectmtinues anteriorly, tracing the

upper and lower divisions of the facial nerve.

The tissue between these two divisions, restingthen masseter muscle,
represents the deep lobe of the parotid gland. Wiemressary, the deep lobe is
sharply dissected from the masseter muscle whileilmming the facial nerve, ideally
keeping the deep lobe attached to the superfiots.| At the anterior margin of the
masseter muscle, Stenson’s duct is identified. dotésn follows the duct until the
buccal mucosa is exposed. An incision is madeénbiliccal mucosa, and the papilla

is excised along with the entire specimen.
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All parotid-like tissue is carefully identified andemoved, which often
requires elevating various branches of the facev& The wound in the buccal
mucosa is closed with 3-0 chromic catgut suturefierAachieving meticulous
hemostasis and irrigating the wound, a hemovamdsaplaced. Before closing, all
branches of the facial nerve are stimulated. If ibeves appear anatomically intact
but do not respond strongly to stimulation, funetis expected to return, though

potentially at a slower rate. The wound is thersetbin layers®
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MATERIALS AND METHODS

Source of Data: Wet cadaveric hemifaces both left and right avédélaiboom the
Department of Anatomy at Jawaharlal Nehru Medicallege, K.L.E Academy of

Higher Education and Research, Belagavi.
Study Design:Observational study

Study Period: 1 year study

Sample Size20

Sample size formula:The minimum sample size formula based on prevaleatess:

242 P(1-P)

n= £

Where P is the prevalence rate and d is the pexgenikely difference in the

prevalence.

Zo. is linked with the level of significance. For 5%vél of the significance

zo. = 1.96.

Ref: Feasibility of Using Posterior Auricular Aryeas Landmark for Identification of
Facial Nerve Trunk in Parotid Surgery: A Cadaverdgtby Gontu Gopi Satya Sai

Reddy et al.

The parameter considered in the calculation igpteealence rate of the most
common course of posterior auricular to be takingueving loop superficially over

the mastoid tip and was found in 71.42% of candliveissections.

With P = 71.2% and d = 30% of P = 21.43% the sarsizieis 17.
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Sampling technique: Wet cadaveric hemifaces both left and right avéaldtom the
department of anatomy at Jawaharlal Nehru MediaaleGe, K.L.E Academy of

Higher Education and Research, Belagavi.

Inclusion Criteria: All cadaveric hemifaces available during the stpdyiod at the

Department of Anatomy, JNMC, Belagavi.

Exclusion Criteria: Damaged and diseased cadavers.

Data collection procedure: A standard cervico-mastoid-facial incision was take
the cadavers. The incision followed the anteriontoar of the ear and then curved
gently behind the auricle and extended anteriotlyeast 2 cm beneath the lower

border of the mandible.

The skin with superficial lamina was elevated tsudilise the parotid gland
and sternocleidomastoid muscle (SCM). AnteriorlgMs was delineated from the
parotid capsule by blunt dissection which was detdcdistally. The posterior

division of digastric muscle was divided postegdrbm the gland.

PAA was identified at the medial border of the posr belly of digastric

muscle. The artery was traced till its origin frexternal carotid artery.

The artery was traced posteriorly till its terminatinto the terminal branches.
Stylomastoid artery branch of posterior auriculdery was traced superiorly and its

relation with facial nerve trunk was noted in &k tcases.

The facial nerve trunk was identified using landksatragal pointer, posterior

belly of digastric muscle and tympanomastoid suture

The relationship of the trunk of facial nerve ams$terior auricular artery was

explored and recorded. The distance between thtenmrsauricular artery at the point
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of its branching and the facial nerve trunk was soeed, facial nerve — posterior

auricular artery (FN-PAA).

The distance between the tympanomastoid suture [Téh8 facial nerve
trunk (TM-FN) and tympanomastoid suture and thetqgra® auricular artery at its

branching (TM-PAA) was measured in all cases.

The distance between mastoid tip (MT) and facial@drunk (MT-FN) and
mastoid tip and posterior auricular artery at iténp of branching (MT-PAA) was

measured. All measurements was made using calibx&mier calipers.

Data processing and analysis/statistical analysis:Since the study is of

observational study, the plan of analysis will sdalows.

For the continuous quantitative variables mean staddard deviation were
calculated. For the purpose of comparison, if thiads divided into two groups with
respect to certain qualitative characteristic, ¢batinuous variables were compared
using suitable tools of statistics like studentispaired t test. The pre and post

treatment measures were compared using studeirésipgdest.

If required, Receiver operating characteristic (RC#Dalysis, sensitivity,

specificity, cut off value etc., were calculated.

Discrete variables were represented by median.

The categorical data were expressed in terms e$ raatios and percentages.
The association between the outcome, clinical amdatjraphic characteristics will be

tested using Chi-square test, test of proportioRisiner’'s exact test.

For discrete variables non parametric tests wesd.us
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Materials & Methods

Apart from the above suitable tools like ANOVA, caation, regression etc.,

were used according to the need.

Suitable graphs were used to depict the comparBonall the tests the value

of p less than 5% (0.05) were considered significan
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Results

RESULTS

Twenty wet cadaveric hemifaces of different geobi@a@areas of India including both
genders belonging to the adult age group availebtee department of Anatomy of
KAHER'S Jawaharlal Nehru Medical College from Juz@23 to May 2024 were
studied on the anatomical location and variatioh®AA and FNT along with its
relation with respect to each other and their monpétric details. We also analysed
few of the other facial nerve pointers which haeerp found to be helpful over the
years. All observations recorded in the study aescdbed under the following

headings.
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Results

Type of embalming wise distribution:

Out of 20 cadaveric hemifaces, 9 (45%) were formbésed and 11 (55%) were soft

embalmed. The embalming wise distribution is membelow (Table 1, Graph 1).

Table 1: Type of embalming wise distribution of cadveric hemifaces

Type of Number of cadaveric Percentage of cadaveric
Embalming hemifaces hemifaces
Formalin 9 45.00
Soft embalmed 11 55.00
Total 20 100.00

Graph 1: Type of embalming wise distribution of cadveric hemifaces

Soft
embalmed
55.00%

Formalin
45.00%
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Results

Side wise distribution:

Out of 20 cadaveric hemifaces, it was distributgdadly with 10 left sided and 10

right sided hemifaces as shown in the table anphgb&low (Table 2, Graph 2).

Table 2: Side wise distribution

Sides of cadaveric Number of cadaveric Percentage of cadaveric
hemifaces hemifaces hemifaces
Left 10 50.00
Right 10 50.00
Total 20 100.00

Graph 2: Side wise distribution

Right

Left
50.00%

Page 37



Results

Gender wise distribution:

Out of 20 cadaveric hemifaces, there were 12 madeBafemale cadavers which were

taken for dissection as mentioned in the tablegragh below (Table 3, Graph 3).

Table 3: Gender wise distribution of cadaveric henfaces

Gender Number of cadaveric Percentage of cadaveric
hemifaces hemifaces
Male 12 60.00
Female 8 40.00
Total 20 100.00

Graph 3: Gender wise distribution of cadaveric henfaces

Female
40.00%

Male
60.00%
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Results

Distance between different pointers of facial nervavith facial nerve:

20 cadaveric hemifaces were used in this study ssess the relation between
posterior auricular artery and facial nerve trunkl aneasuring the distance between
them. We also compared distances with other faomive pointers such as

tympanomastoid suture line, tragal pointer and aidsip.

Table 4: Normality of different parameters by Shapro-Wilk test

Parameters Shapiro-Wilk Df p-value
Distance from PAA t&NT in mm 0.9420 20 0.2560
Distance from PAA toAT in mm 0.9000 20 0.0510
Distance from PAA to TP in mm 0.8280 20 0.0620
Distance fronFN to TMS in mm 0.9390 20 0.2320
Distance fronFN to MT in mm 0.9710 20 0.7660
Distance fronFN to TP in mm 0.9340 20 0.184(¢

Df-Degree of freedom

Note that, the scores of all parameters follow radrdistribution as shown in the table

above (Table 4). Therefore, the parametric tests applied.
Normality Test (Shapiro-Wilk):

The Shapiro-Wilk test assesses whether the dalaw®la normal distribution.
The null hypothesis (§)l of this test states that the data is normallyrithsted. If the

p-value is greater than 0.05, we fail to rejeat Hheaning the data is normally

distributed.
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Results

« All parameters have p-values greater than 0.05catidg that they follow a

normal distribution.

« As a result, parametric tests were applied fohimranalysis.

Summary of Parameters:

The descriptive statistics summarize the diffeddsttances measured in the study:

+ Mean and Standard Deviation (SD): These values represent the central

tendency and dispersion of each distance.

+ 95% Confidence Interval (Cl): The range within which the true mean is

expected to lie with 95% confidence.
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Results

Distances between different parameters in relatiotio facial nerve and posterior

auricular artery:

Below is a table and graph (Table 5, Graph 4) wtsbbws the mean distances

between different parameters. The main aim of tudysis to measure the distance

between posterior auricular artery (PAA) and faciaive trunk (FNT) and to find a

relation between them.

Table 5: Comparison of mean scores among all the mameters

Distances Min Max | Mean SD 95% Cl for
mean
Lower | Upper
Distance from PAAto FNT inmm  1.30 7.00 3.7 1.692.95 4.53
Distance from PAA toAT in mm 3.00 9.00 5.30 1.58 4.56 6.04
Distance from PAA to TP in mm 6.00 13.00 9.0 2.467.88 | 10.18
Distance from FN to TMS in mm 4.80 7.50 6.2 0.76 .885| 6.59
Distance from FN toAT in mm 7.00 | 11.20, 9.26 1.1d 8.74 9.77
Distance from FN to TP in mm 7.8( 10.00 8.9 0.67 .658| 9.27

*p<0.05
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Results

Graph 4: Comparison of mean scores among all the pameters
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It was observed that the mean distance betweerpdbeerior auricular artery and
facial nerve trunk was 3.74mm £1.69. The artery feasd to be in close proximity
to the facial nerve trunk after it emerges from #tglomastoid foramen. The
minimum distance obtained was 1.3mm whereas maxiaigtance was 7mm. Other
facial nerve pointers such as mastoid tip whichm&wa mean distance of 9.26mm
+1.10 with facial nerve and distance between tyropaastoid suture with facial

nerve trunk was found to be 6.24mm #0.76.
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Results

Table 6: Comparison of male and female with distare from Posterior auricular

artery to Facial nerve in mm scores by t test

Gender Mean SD SE t-value P-value
Male 3.34 1.26 0.36 -1.3425 0.1961
Female 4.35 2.12 0.75

Graph 5: Comparison of male and female with distane from Posterior auricular

artery to Facial nerve in mm scores by t test

7.00

6.00 -

5.00 -

4.00 -
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Mean+/-SD
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1.00 -

0.00 -

Male

Female

No significant difference was observed between raal@ female with distance from

PAA to FN in mm scores (t=1.7031, p=0.1058) (Tahl&raph 5). It means that, the

mean distance from PAA to FN in mm scores are amiml male and females.
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Results

Table 7: Comparison of left and right side with disance from Posterior auricular

artery to Facial nerve in mm scores by t test

Sides Mean SD SE t-value P-value
Left 4.36 1.90 0.60 1.7031 0.1058
Right 3.13 1.26 0.40

Graph 6: Comparison of male and female with distane from Posterior auricular

artery to Facial nerve in mm scores by t test

7.00
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No significant difference was observed betweendeft right side with distance from
PAA to FN in mm scores (t=1.7031, p=0.1058) (Tahl&raph 6). It means that, the

mean distance from PAA to FN in mm scores are aimil left and right sides.
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Results

Relation of posterior auricular artery with respect to facial nerve trunk:

Among the 20 cadaveric hemifaces, variations weygerved with respect to the
course of posterior auricular artery (PAA) in redatto facial nerve trunk (FNT). It
was noted that in 18 (90%) out of 20 cadaveric feres, the posterior auricular
artery was running inferior to the facial nervenkuand 2 (10%) was found to run
below the facial nerve trunk crossing it and cowgssuperiorly as depicted in the

table and graph given below (Table 8, Graph 7).

Table 8: Relation of Posterior auricular artery to Facial nerve trunk

PAA in relation to facial nerve Number of Percentage of
trunk cadaveric hemifaces| cadaveric hemifaces
Cross facial nerve trunk below and 2 10.00

coursing superiorly

Inferior 18 90.00

Total 20 100.00

Graph 7: Relation of Posterior auricular artery to Facial nerve trunk

Cross facial

nerve trunk

below and
coursing

Inferior
90.00%
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Results

Relation of posterior auricular artery with respect to mastoid tip:

We also studied the course of posterior auricutira (PAA) in relation to mastoid
tip (MT). We observed that in majority of the saegl 16 (80%) out 20 cadaveric
hemifaces, it looped over the mastoid tip supefigi where as in 4 (20%) it was
found to loop below the mastoid tip (MT), out of iain 2 (10%) where greater than
1cm and 2 (10%) were less than 1cm, as mentiondtieirtable and graph given

below (Table 9, Graph 8).

Table 9: Posterior auricular artery in relation to Mastoid tip

PAA in relation to Number of cadaveric Percentage of cadaveric
MT hemifaces hemifaces
Below MT <1cm 2 10.00
Below MT >1cm 2 10.00
Loop over MT 16 80.00
Total 20 100.00

Graph 8: Posterior auricular artery in relation to Mastoid tip

Below MT
10.00% >lcm

10.00%

Loop ove
MT
80.00%
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Results

Branching patterns of posterior auricular artery:

The branching pattern of posterior auricular artghA) was also studied and was
observed that in 4 (20%) out of 20 cadaveric hereathere was a branching of the
stylomastoid artery coursing towards the stylomdstoramen. In 16 (80%) samples

this branching was found to be absent as givementable and graph below (Table

10, Graph 9).
Table 10: Branch of Posterior auricular artery
Branch of Number of cadaveric Percentage of cadaveric
PAA hemifaces hemifaces
Absent 16 80.00
Present 4 20.00
Total 20 100.00

Graph 9: Branch of Posterior auricular artery

Present
20.00%

Absent
80.00%
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Discussion

DISCUSSION

Parotid gland tumours account for 80-85% of aliveay gland tumourg®
Benign parotid tumours are managed surgically withaim of complete extirpation
of the mas$. Parotid surgery is a complex and intricate proceduhere in facial
nerve injury is one of the dreaded complicationghasmain trunk of facial nerve and
its extracranial branches are in close proxirfiiTherefore, identification of facial
nerve and its dissection is one of the crucialstphe surgery. Nerve injury can be
a result of various mechanisms such as stretch,p@ssion, ischemia, thermal
injuries, and transecticif. Facial nerve preservation during parotidectomyofs
utmost importance as the nerve supplies the mustlesial expression. Injury to the
nerve damage can cause substantial morbidity lgatdirfacial paresis or paralysis,
corneal ulceration, dysphagia, dysarthria, FreydByme and sialocefé.Various
surgical landmarks have been documented to idetitdymain trunk while avoiding
damage to the facial nerve. However, various studied meta-analyses have found
these landmarks to be inconsistent. As a resutiorte indicate a 26.3% rate of
temporary facial palsy and a 1.7% incidence of pevemt facial palsy. This
variability in landmarks contributes to the chafies encountered during routine
parotidectomy. In this cadaveric study we aim at studying theatieh between
posterior auricular artery and facial nerve trunkl o determine the validity of using

posterior auricular artery as a marker to iderfafial nerve during parotid surgeries.

In our study, posterior auricular artery was fouadoriginate as a posterior
branch from the external carotid artery consisyentl all 20 cadaveric hemifaces.
Similar observations were made by Satya Sai etnahis study where “all 14
cadaveric hemifaces showed posterior auriculamait@AA) arising from external

carotid artery, which was also proven in the stuinducted by Liu et ai?
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Discussion

Although in majority of the cadaveric dissectiohsts the pattern that has been seen,
in 10% to 15% cases, it was noticed that postenmicular artery (PAA) could also
arise from occipital arter§”. It was observed that there was no significantatm in

the origin of PAA based on the gender or the sidéigsection.

The course of posterior auricular artery was natecelation to the mastoid
tip. In our study, it was observed that in 16 ofi26 (80%) cadaveric hemifaces,
PAA was found to loop superficial to the mastoid. tin 2 out of 20 cadaveric
dissection (10%) the artery loops more than 1crovieehe mastoid tip and in another
2 samples (10%) PAA passes less than 1cm belownthstoid tip. This was
compared with study done by Satya Sai Reddy ethadr@n a similar picture was
documented. Majority of their samples 71.42% wasibto loop over the surface of

mastoid tip?

The branching pattern of posterior auricular arigas also studied, where we
identified the stylomastoid artery which originafeam posterior auricular artery in 4
out of 20 cadaveric dissections (20%) and runsvbele facial nerve trunk to the
stylomastoid foramen. This observation was in @asitto the study conducted by
Satya Sai Reddy et al where all 14 cadaveric hemifahowed stylomastoid artery
branching from PAA, whereas Upile et al stated tragin of stylomastoid artery was

more commonly seen from the occipital branch oéesl carotid artery?®

The relation of posterior auricular artery (PAAXkvrespect to course of facial
nerve trunk (FNT) was studied in our dissectiordgtun majority of our cadaveric
hemifaces, 18 out of 20 (90%), it was observed plosterior auricular artery (PAA)
ran inferior to the facial nerve trunk (FNT). Iro8t 20 hemifaces (10%), it was found

that posterior auricular artery ran below the fan&rve trunk crossing it and passing

Page 49



Discussion

superiorly. Similar observation was made by SagaR®ddy et al in contrast to Liu

et in his study found that PAA passes below the BN& common findiny?

We measured the distance between the facial nem& (FNT) with some of
the landmarks used as facial nerve pointers intjpsargeries such as mastoid tip,
tympanomastoid suture and tragal pointer. The nuliatance was measured and
compared with the distance between posterior dari@rtery (PAA) and facial nerve
trunk (FNT) at the closest proximity. The mean aliste between posterior auricular
artery and facial nerve trunk was 3.74 mm +1.63hwhe minimum value of 1.5 mm
and maximum value of 7 mm. The average distanoedast facial nerve trunk and
mastoid tip was found to be 9.26 mm + 1.10. We ats@asured the mean distance
between facial nerve trunk (FNT) and tympanomastaitire which was calculated to
be 6.24 mm x1.76. Comparing the average distantveelba these pointers it can be
noted that posterior auricular artery has a subiafalocation and with its close
proximity to the facial nerve trunk (FNT) it can beed as a surgical landmark for
identification along with the other known pointehs.the study conducted by Satya
Sai Reddy et al “the distance between PAA — fawa/e was consistently within 6 to
8 mm in 70% of cadaveric dissection. Also, the ditan of the posterior auricular

artery was found to be approximately 2 mm whictpadlin identification®?’

Liu et al in his study had mentioned that “Posteaaricular artery (PAA) is
considered to have a more consistent location avitirger diameter and it is easier to
trace the course of the artery to estimate thetilmtaof facial nerve trunk (FNT)
while keeping a safe distance from the nerve thereducing the chances of nerve

injury”.
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Discussion

Few of the limitations of the study was that furttatinical correlation is
required to gauge the feasibility of using posteaoricular artery (PAA) as a suitable
anatomic landmark for locating the position of &aierve trunk as the present study
was aimed at assessing the anatomic evidence iiicat! application. Another
drawback is that this method can only be used $e cd anterograde dissection where
the main trunk of facial nerve is identified firahd traced further. This approach
might be difficult in case of large parotid tumouméltrating the main trunk, which
may also displace the position of the artery ortthak. Another issue regarding the
cadaveric dissection is considering the fact tHaniification of different structures

becomes strenuous.

Page 51



Conclusion

CONCLUSION

Parotid surgeries are delicate procedures whichine@xpertise and adequate
knowledge regarding the anatomy and course of Ifaeieve to avoid complications

associated with it.

20 cadaveric hemifaces of variable age and gendge wtudied where in
different pointers of facial nerve were identifigdth an aim of finding a relation
between posterior auricular artery and facial nérnvek, its variations with respect to

facial nerve trunk was observed and documented.

It was noted that posterior auricular artery wassaful surgical landmark in
identifying the facial nerve trunk. This surgicahimark alone or along with other
surgical landmarks will help in early identificatiof the facial nerve during parotid
surgeries thereby preventing the cosmetic and imel deformity which can result
with facial nerve injuries. Hence understandingdhatomical details of the posterior
auricular artery and its relation to facial nervedasurrounding structures is of

paramount importance.

We also observed that the type of embalming of wada presented a
significant role in proper identification of therwttures during dissection. Fresh
cadavers that were soft embalmed portrayed a befeesentation and understanding
of normal tissue than cadavers that had been mextexith formaldehyde, which

may significantly alter the nature of the tissues.

This study was useful in assessing the various habogic and
anthropometric variation of the facial nerve triamd posterior auricular artery and its
surrounding relation with respect to parotid sueger that can exist in Indian

cadavers.
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Summary

SUMMARY

This study was conducted by performing neck dissedh view of finding a
relation between the posterior auricular artery il nerve trunk in 20 cadaveric

hemifaces.

We assessed different variations of the courseosfepior auricular artery, its
origin and branches along with facial nerve trunll &s branches. The mean distance
between the posterior auricular artery and facaive trunk was 3.74 + 1.69 and
posterior auricular artery was commonly seen rumnirferior to the facial nerve

trunk.

This technique of using posterior auricular arterydentify facial nerve trunk
will ensure a safe parotidectomy operation withspreation of the facial nerve

avoiding paralysis.

The posterior auricular artery can be better idiewtias the structure has a

large diameter, color, pulsatile and proximity e facial nerve trunk and parotid.

This landmark can be used along with other poingersh as mastoid tip,
tympanomastoid suture line, posterior belly of diga muscle and other newly
discovered pointers such as retromandibular veostepior auricular nerve and
stylomastoid artery to identify facial nerve trunk. addition, newer modalities like
intra operative nerve monitoring and use of suldiwaps have been a great tool in

identifying and preserving the facial nerve dursuggeries.

The anatomic variations may be minor in degreeabeiimportant as they may
affect the outcome of the surgery and the qualitylife of patients. Hence, the
anatomic variations and course of key surgical taaudks of facial nerve is necessary

to safeguard the integrity and protection of imaottstructures. .
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ANNEXURE — |

PROFORMA FOR DATA COLLECTION

A STUDY OF ANATOMICAL RELATIONSHIP OF POSTERIOR

AURICULAR ARTERY WITH FACIAL NERVE TRUNK: A CADAVER IC

STUDY
1. DATE:
2, SPECIMEN
NUMBER:
3. TYPE OF
EMBALMING
4.
CHILD/ADULT:
AGE (IF
KNOWN):
4. SIDE: RIGHT (R) / LEFT (L)
> | EXTERNAL EAR: PINNA P A

PRESENT/ABSENT:

PREAURICULAR

ANOMALIES: REGION | P A
(PRESENT/ABSENT)
POSTAURICULAR
ANOMALIES: REGION | P A
(PRESENT/ABSENT)
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Annexures

FACE: FRONTAL: A. PROMINENT
6. | INSPECTORY ZYGOMATIC: B. NOT- PROMINENT
FINDINGS
MAXILLARY
7. CERVICAL
REGION: MANDIBULAR
o INSPECTORY MENTAL
FINDINGS MASTOID TIP:
MASTOID
REGION:
9. PAROTID POSTERIOR AURICULAR | ANTERIOR:
REGION ARTERY RELATIONS:
POSTERIOR:
DISTANCE BETWEEN
POSTERIOR AURICULAR | MEDIAL:
ARTERY AND FACIAL
10. NERVE: LATERAL:
DISTANCE BETWEEN
POSTERIOR AURICULAR
ARTERY AND MASTOID TIP:
DISTANCE BETWEEN FACIAL
NERVE AND MASTOID TIP
DISTANCE BETWEEN
TYMPANOMASTOID SUTURE
AND FACIAL NERVE
REMARKS
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8.

9.

ANNEXURE |l

PHOTOGRAPHS

Parotid gland

Internal jugular vein
External carotid artery
Internal carotid artery
External jugular vein

Sternocleidomastoid

. Facial nerve trunk

Posterior auricular artery

Posterior belly of digastric

10.Hypoglossal nerve

11.Common carotid artery

12. Mastoid tip

13.Branches of facial nerve

14. Stylomastoid branch of posterior auricular artery

Annexures
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Annexures

IMAGE 1: ANTERIOR SKIN FLAP ELEVATION AFTER MODIFIE D BLAIRE'S

INCISION

IMAGE 2: SCM SEPARATED AND RETRACTED
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Annexures

RELATION OF PAA WITH FACIAL NERVE TRUNK

IMAGE 3B — PAA RUNNING INFERIOR TO FACIAL NERVE TRU NK (LEFT)
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IMAGE 4B — PAA RUNNING INFERIOR TO FACIAL NERVE TRU NK (RIGHT)
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IMAGE 5B — BRANCH OF PAA CROSSING FACIAL NERVE TRUN K (RIGHT)
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Annexures

BRANCHING OF POSTERIOR AURICULAR ARTERY

IMAGE 6B — STYLOMASTOID BRANCH OF PAA (RIGHT)
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MEASUREMENT USING VERNIER CALIPERS

IMAGE 7A

IMAGE 7B
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INSTRUMENTS

IMAGE 8A

IMAGE 8B — VERNIER CALIPERS
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CADAVERIC DISSECTION

IMAGE 9A

IMAGE 9B
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IMAGE 9C

024 Belagavi, KA, India
A% NehruNagafpBelagavi, 590010, KA, India
gy i_Lat_15.883929, Long 74.517418
L 12/23/2023-11:32 GMT+05:30
Note : Captured byuGPS Map _Cafiera
R A

IMAGE 9D
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PAA

MT

TMS

TP

DT

ENT

ANNEXURE [II: KEY TO MASTER CHART

POSTERIOR AURICULAR ARTERY

MASTOID TIP

TYMPANOMASTOID SUTURE

TRAGAL POINTER

DISTANCE

FACIAL NERVE TRUNK
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ANNEXURE IV: MASTER CHART

TYPE OF DT (PAA- | DT (PAA- | DT (PAA- | DT (FNT - | DT (FNT PAA IN RELATON | BRANCH
S.NO EMBALMING AGE GENDER SIDE FNT) MT) TP) TMS) -MT) DT (FN-TP) TOMT OF PAA
1 SOFT EMBALMED ADULT MALE RIGHT 3 mm 6mm 13mm 7mm 9.5mm 9mm LOOP OVER MT PRESENT
2 SOFT EMBALMED ADULT MALE LEFT 2.5 mm 5.5mm 12.27 6.5m 9.5mm 8.5mm LOOP OVER MT PRESENT
3 FORMALIN ADULT FEMALE LEFT 6 mm 7 mm 12.5mm 6.4mm 16m 10mm LOOP OVER MT ABSENT]
4 FORMALIN ADULT FEMALE LEFT 7 mn Imnr 12.8 7.5mn 10.3mn Imnr LOOP OVER M1 ABSENT
5 SOFT EMBALMEL ADULT MALE LEFT 2mnm 5.5mn 6mmr 7.0mn Imrmr 8mmr LOOP OVER M1 ABSENT
6 SOFT EMBALMED ADULT MALE RIGHT 2mm 5mm 6.5 5.5mm 8.8m 7.8mm LOOP OVER MT ABSENT]
7 SOFT EMBALMED ADULT MALE RIGHT 3 mm 5mm 7mm 6.2mm 9mm 9.5mm BELOW MT >1CM | PRESENT
8 SOFT EMBALMED ADULT MALE LEFT 5 mm 7mm 9mm 6mm 10.5mm 9.5mm BELOW MT >1CM | PRESENT
9 FORMALIN ADULT MALE LEFT 5 mm 8mm 7mm 6.8mm 11mm 10m LOOP OVER MT ABSENT
10 FORMALIN ADULT MALE RIGHT 4 mm 7mm 8mm 7mm 9mm 9.5mm LOOP OVER MT ABSENT
11 FORMALIN ADULT FEMALE LEFT 6 mm 4mm 12.5mm 7mm 11.2m 9.5mm LOOP OVER MT ABSENT]
12 FORMALIN ADULT MALE LEFT 5 mm 4mm 12mm 6.2mm 9.7mm 9.5mm LOOP OVER MT ABSENT
13 SOFT EMBALMED ADULT FEMALE RIGHT 1.3 mm 4mm 7mm 5mm rién 8.3mm BELOW MT <1CM ABSENT
14 FORMALIN ADULT FEMALE RIGHT 6 mm 4mm 10mm 4.8mm 8mm .5em BELOW MT <1CM ABSENT
15 SOFT EMBALMED ADULT MALE LEFT 1.3 mm 3mm 7.5mm 6mm mén 8.3mm LOOP OVER MT ABSENT]
16 FORMALIN ADULT FEMALE RIGHT 2.5 mm 4mm 7mm 5mm 9.6mm 8.5mm LOOP OVER MT ABSENT
17 FORMALIN ADULT FEMALE RIGHT 3 mm 5mm 8mm 5.8mm 8mm fm LOOP OVER MT ABSENT
18 SOFT EMBALMED ADULT MALE RIGHT 3.5mm 4mm 7.8mm 6mm m 8mm LOOP OVER MT ABSENT
19 SOFT EMBALMED ADULT MALE LEFT 3.75mm 4mm 8mm 7mm 8mm 8.8mm LOOP OVER MT ABSENT
20 SOFT EMBALMED ADULT FEMALE RIGHT 3mm 5mm 7mm 6mm 8mm mén LOOP OVER MT ABSENT

Page 71



