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ABSTRACT.

The importance of individualized and multiple landmarks for the identification of facial
nerve trunk: a narrative review
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The identification of the facial nerve trunk(FNT) is an important step in surgical procedures involving the parotid gland
and adjacent structures to minimize the risk of inadvertent nerve damage which leads to facial muscle paralysis. Despite
the availability of various anatomic landmarks such as the tragal pointer, posterior belly of digastric muscle, tympanomas-
toid suture, digastric branch of facial nerve and styloid process, no single landmark is perfect, with variations observed
between individuals. Therefore, a comprehensive knowledge of facial nerve anatomy is essential for FNT identification. In
this review, we tried to introduce clinically meaningful methods for the localization of facial nerve trunk. The preference
of landmark could be changed by the major of the surgeon or the location of the tumor of the patients. Understanding the
characteristics and drawbacks of the landmarks and choosing multiple landmarks that were convenient for surgeon would
be necessary.
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L. Introduction

The facial nerve, the 7™ cranial nerve, carries
nerves involved in facial expression, taste percep-
tion for the anterior 2/3 of the tongue, tear produc-
tion, and moderating sensitivity to noise volume by
controlling the stapedius muscles. After emerging
from the base of the skull through the stylomastoid
foramen(SMF), the facial nerve gives rise to the pos-
terior auricular nerve and the digastric nerve. The
main trunk of the nerve then continues anteriorly
and inferiorly into the parotid gland, where it bifur-
cates into upper and lower divisions. Subsequently,
it splits into five branches(temporal, zygomatic buc-
cal, marginal mandibular and cervical), responsible
for innervating the muscles of facial expression. The
portion of the nerve that extends from the SMF to
the bifurcation is commonly known as the facial
nerve trunk(FNT).

The identification of FNT is a crucial step in pa-
rotid surgery because inadvertent damage to the
nerve can result in paralysis of half of all the facial
muscles of expression, leading to cosmetic deformi-
ty, psychological trauma and corneal irritation form
lack of motor function”. Common anatomic land-
marks that can indicate the position of FNT include
the tragal pointer, posterior belly of digastric muscle,
tympanomastoid suture, stylomastoid artery, styloid
process and posterior auricular artery*®. However,
none of these landmarks are perfect, and there can
be variations between individuals and even between
living patients and cadavers”. Therefore, a compre-

hensive knowledge of its anatomy, meticulous dis-

section and experience are the keys for identifica-
tion of FNT. The purpose of this review is to provide
an overview of the landmarks and methods for the
identification of FNT during surgery or anatomic

dissection.

II. Anatomical landmarks

There are osseous and soft tissue landmarks in
identification of FNT. Well-known bony landmarks
include the tympanomastoid suture, mastoid pro-
cess, Cl transverse process and styloid process. Soft
tissue landmarks include the posterior belly of di-

gastric muscle and the tragal pointer(Fig. 1).
1. Tragal pointer

The tragal pointer is the anterior/inferior tip of
the tragus portion of the external ear cartilage(Fig.
2). The anterior/inferior part of the tragus, named
‘pointer’, takes a bluntly pointed shape, directing an-
terior, inferior and deep to the superficial surface of
the preauricular area”. It is a widely used landmark,
with FNT typically located around 1cm deep and in-
ferior to the pointer. Additionally, the direction of
the tragal cartilage is indicative of the location of
the facial nerve. However, the tragal pointer has a
blunt, asymmetric and variable tip that can change
with retraction, resulting in significant variation in
distances from the pointer to the facial nerve®. The
mean distance from tragal pointer to ENT rang-

es from 6.37 to 34mm with the overall average of
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Figure 1. Regional anatomy of facial nerve trunk.
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Figure 2. Relation of facial nerve trunk with tragal pointer and the posterior belly of digastric mus—
cle. Facial nerve trunk is known to lie around 1 cm deep and inferior to the pointer. The
part of the tragal cartilage is known to direct the facial nerve. As for the digastric muscle,
facial nerve trunk runs approximately 1 cm above and parallel to the upper border of the
digastric muscle near its insertion point at the mastoid tip.
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13.60+11.00mm?. A study compared the cadaver
and live patients reported a longer distance in ca-
daver(13.04 + 5.238mm) than live patients(9.95 +
3.967mm) with a statistically significant difference(p
= 0.036)”. Considering the direction of the pointer,
20 percent of the pointer pointed to FNT”. Never-
theless, due to its ease of dissection, superficial po-
sition and reproducibility, the tragal pointer is still
routinely used with other landmarks in the identifi-
cation of FNT.

2. Posterior belly of digastric muscle

During parotidectomy, lateral retraction of the
sternocleidomastoid muscle reveals the posterior
belly of digastric muscle. This muscle is easily iden-
tifiable due to its location and the orientation of
muscle fibers, which extend towards the mastoid tip.
ENT lies deeper than this plane and runs approxi-
mately 1cm above and parallel to the upper border
of the digastric muscle near its insertion point at
the mastoid tip®. Therefore, the upper border of the
muscle near the attachment of the mastoid process
has frequently been utilized as a landmark for iden-
tifying FNT. The mean distance from the digastric
muscle ranges from 4.5 to 14.6 with an average of
8.79 + 3.99mm” and Shah et al, reported that the
mean distance was similar in cadaver and live pa-
tients”. Due to its proximity to FNT, minimum ana-
tomical variation, ease of dissection, and exposure
during parotidectomy, the posterior belly of digas-
tric muscle is still used as a landmark along with the

tragal pointer.

3. Tympanomastoid suture

The tympanomastoid suture is a bony landmark
for identifying FNT. Brintnall et al. described the
identification method of FNT using the tympano-
mastoid suture”. Dissection proceeds deeply in the
zone behind the parotid gland and close to the carti-
laginous ear canal. Between two bony prominences,
1) superiorly, the sharp, fingernail-like bony ridge at
the anteroinferior margin of the external auditory
meatus of the skull, and 2) inferiorly, the broad blunt
anterior margin of the mastoid process of the tem-
poral bone, there is a V-shaped sulcus. The nerve
cannot be more than 2 to 3 mm from the depth of
the dissection in a pad of loose areolar tissue(Fig. 3).
FNT will be exposed by gently spreading the areolar
tissue.

The use of tympanomastoid suture as a landmark
is controversial. Osseous landmarks are known to
be more reliable because of their rigidness. It is a
convenient landmark for otolaryngologists who en-
counter it regularly in tympanoplastic surgery”. Ad-
ditionally, the distance to FNT is shorter than other
landmarks and there were no significant differences
between live patients and cadavers and its relation
to the nerve is reliable because it leads to the stylo-
mastoid foramen(Fig. 4)”. The tympanomastoid su-
ture can be identified in cadavers without much dif-
ficulty. However, in surgery, this requires dissection
to the periosteum of the fissure, adding unnecessary
complexity'?. If the periosteum is not dissected, it
is essentially a palpable landmark and direct visu-

alization of the suture is practically not possible®.
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Figure 3. Two bony landmarks utilized to locate the ‘palpable sulcus’ in
which the trunk of the facial nerve is found.
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Figure 4. Skeletal bed of the facial nerve from an inferior view. The region containing the tympanomastoid
suture extends to the stylomastoid foramen.
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Furthermore, it is a comparatively deeper structure,
requiring comprehensive digital palpation for its

exact identification'”.

4. Digastric branch of the facial nerve

Previous landmarks could be classified as quan-
titative landmarks as they were based on their dis-
tance to FNT, while the digastric branch of the fa-
cial nerve(DBFN) could be described as a qualitative
landmark. Quantitative landmarks may be unreli-
able in patients whose anatomy and measurements
differ from known measured distances. In such
cases, following qualitative landmarks can lead to
FNT, because of their direct anatomic relationship
with FNT'. DBEN is the second branch of the ex-
tratemporal FNT. After exposing the posterior belly
of digastric muscle and separating the insertion of
the sternocleidomastoid muscle(SCM) onto the tip
of the mastoid process to expose the mastoid tip,
superomedial aspect of the posterior belly of digas-
tric muscle was evaluated to find the point of inner-
vation by DBFN. Then, DBFN was retrogradely dis-
sected until the identification of its main trunk''2.,
The insertion point of DBFN onto the posterior belly
of digastric muscle was located on the superome-
dial aspect of the muscle with a distance of 13.6 +
2.0mm(range: 10~17mm) from the tip of the mas-
toid process. Anterior and medial to DBEN, the stylo-
mastoid artery was accompanied'”. Although DBEN
seemed reliable and consistently identified at the
estimated location, only a few studies have been re-

ported and the major anatomical study by Meybodi

et al.2019)' was limited to cadaveric study. The fact
that DBEN accompanies the artery may cause unex-
pected bleeding. Therefore, inexperienced surgeons

need caution when using this landmark.
5. Styloid process

The styloid process, a bony landmark, lies deep
to the facial nerve. Therefore, when the surgeon
reached the styloid process, the nerve has already
been passed. Additionally, the accuracy of this land-
mark is compromised due to the cases of elongation,

calcification of the stylohyoid ligament or absence”.

III. Identification of FNT using mul-
tiple landmarks

Due to the lack of consensus on the best single
landmark to use, it is now becoming standard to uti-
lize multiple landmarks when identifying and locat-
ing FNT?.

1. Tragal pointer and junction of posterior belly of di-
gastric muscle and SCM

Using tragal pointer and posterior belly of digas-
tric muscle is the most widely used method. After
incision, the cartilage of the pointer is followed me-
dially. The tragal pointer is located superficially to
the main trunk of the facial nerve and points to the
deeply located main trunk, thereby indicating that
ENT is near. Then, the junction of the posterior belly
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of the digastric muscle and SCM is used for FNT
identification. This junction is located approximate-
ly 4mm inferior to FNT and at the same depth as the
main trunk. Then, FNT can be located using a nerve
stimulator when approaching this junction?.

The dissection method of posterior belly of digas-
tric muscle is as following. The tail of the parotid
gland is located at the anterior border of SCM. The
tail of the parotid gland is separated from SCM and
from the cartilaginous external auditory canal. The
greater auricular nerve was divided as close to the
parotid gland as possible to preserve the posterior
branch. The parotid gland is retracted medially and
blunt dissection is performed to the posterior bor-
der of the gland. Then, SCM is retracted posteriorly
and the posterior belly of digastric muscle will be
visualized". Tracing the posterior belly of digastric
muscle upwards and backwards to the mastoid pro-

cess will encounter the FNT.

2. Tragal pointer, posterior belly of digastric muscle
and tympanomastoid suture

Some authors introduced methods for identify-
ing FNT using the tympanomastoid suture, posterior
belly of digastric muscle and tragal pointer, together

during parotid surgery*'*!>

). The dissecting methods
until the tragal pointer and the posterior belly of
digastric muscle are the same as described previ-
ously, and the tympanomastoid suture serves as a
more specific guide to locate FNT. Between the tra-
gal pointer and the superior border of the posterior

belly of digastric muscle, deeper to the level of these

landmarks, the tympanomastoid suture is palpable.
This region containing tympanomastoid suture is
identified as the “valley” of the nerve and FNT would
be found a few millimeters inferiorly at this leve'*!?.
Using tympanomastoid suture is controversial as
described previously. This method can be useful in
cases where it is difficult to find facial nerves due to

recurrence or surrounding lesions.

3. Use of triangle made by mastoid process, poste-
rior belly of digastric muscle and posterior border
of mandibular ramus,

Borle et al. proposed an anatomical triangle for
ease of identification of FNT'. Briefly, the first line
starts from the tip of the mastoid process, along the
superior border of the posterior belly of digastric
muscle. The second line is drawn along the posterior
border of the ramus after palpation. The third line
runs anteriorly from the tip of the mastoid process
until it joins the second line along the posterior bor-
der of the ramus(Fig. 5). FNT is often found within
this triangle, just above the angle formed at the tip of
the mastoid process with blunt dissection. The mean
distance of FNT from the angle of mastoid process
tip was reported as 12.18 + 2mm(range 9~15mm).
This method uses another landmark, the posterior
border of the ramus, but it is similar to existing
methods in the concept of finding FNT around the

mastoid process.
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Figure 5. The anatomical triangle for the identification of the facial nerve trunk. The first line (1) extends from
the tip of the mastoid process along the superior border of the posterior belly of digastric muscle.
Second line (2) is drawn along the posterior border of the ramus after palpation. The third line (3)
runs anteriorly from the tip of the mastoid process, until it joins line 2 along the posterior border
of the ramus. The facial nerve trunk is commonly located within this triangle, just above the angle

formed by line 1and 3.

IV. Summary

In this review, we tried to introduce clinically
meaningful methods for the localization of facial
nerve trunk. The tragal pointer, the posterior belly
of digastric muscle and the tympanomastoid suture
are the most frequently described landmarks in lit-
erature. However, no single landmark is best to use
and it has now become standard practice to utilize
multiple landmarks. The preference of landmark
could be changed by the major of the surgeon or
the location of the tumor of the patients. Accurate
knowledge of the anatomy and combining these

landmarks which were convenient to surgeon would

minimize the risk of nerve injury and achieve opti-
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