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1 | INTRODUCTION

Preservation of the facial nerve is an important objective of
parotidectomy. Therefore, precise knowledge of its anatomy is a pre-
requisite for identification of its location. The facial nerve exits the
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Abstract

Objective: Precise knowledge of facial nerve anatomy is crucial for parotid surgery.
Although several surgical landmarks to identify the facial nerve have been described
in literature, their position is variable, inconsistent, and difficult to follow in some
cases. The purpose of this study was to prove that the facial nerve trunk (FNT) is
located midway between the mastoid tip (MT) and osteocartilaginous junction of the
external auditory canal (EAC).

Methods: A prospective study of 7 frozen cadaver specimens, of which 13 facial
sides were dissected. The distances between the osteocartilaginous junction and the
MT, between the FNT and the MT, and between the FNT and the osteocartilaginous
junction were recorded, respectively.

Results: The distance between the osteocartilaginous junction and the MT ranged
from 17 to 21 mm, with a mean of 19.5 mm (SD = #1.19). The mean distances
between the osteocartilaginous junction and the FNT and between the MT and the
FNT were 9.2 mm (+1.58) and 10.3 mm (+1.79), respectively.

Conclusion: The FNT was consistently located close to the midpoint between
mastoid tip inferiorly and bony-cartilaginous junction of the EAC superiorly.

Level of Evidence: NA
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skull through the stylomastoid foramen and enters the parotid gland,
where it bifurcates into the upper (cervicofacial) and lower
(temporofacial) divisions. These divisions further divide to form the
final major branches: temporal, zygomatic, buccal, marginal mandibu-
lar, and cervical. The portion of the nerve that extends from the
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stylomastoid foramen to the bifurcation into the upper and lower divi-
sions is commonly known as the facial nerve trunk (FNT).

Several approaches to facilitate the intraoperative identification
and preservation of the facial nerve during parotid surgery have been
reported. However, the anterograde approach, involving the identifi-
cation of the FNT, is preferred by most surgeons. Several surgical
landmarks have been described in literature with respect to this
approach, including the tragal pointer,® posterior belly of the digastric
muscle (PBDM),? styloid process,® tympanomastoid suture (TMS)3#
and posterior auricular artery.”

In our surgical experience of 10 years, we found that the FNT is
located deep to the midpoint between an imaginary line joining the
mastoid tip (MT) and osteocartilaginous junction of the external audi-
tory canal (EAC), in most of our patients. The length of this imaginary
line was approximately 2 cm in most patients. This technique aided the
easy identification of the nerve and reduced the incidence of facial
nerve paralysis and the surgical time required for parotidectomy.

Since a vast majority of our patients are of Arab ethnicity, the
aims of this study were to investigate whether the FNT is located
midway between the MT and the osteocartilaginous junction of the
EAC on cadaveric specimens of different ethnicities, to compare this
reference point with other landmarks, and to review the available
literature on this topic.

“PBDM

FIGURE 1 Right lateral view of a cadaver showing the facial nerve
trunk (FNT) and some of its landmarks. TP, tragal pointer; MT, mastoid
tip (blue arrow); PBDM, posterior belly of the digastric muscle. The
black dotted line represents mastoid process. The green line represents
the osteocartilagenous junction (OCJ) of the EAC. The red line
represents the tympanomastoid suture. The white line represents an
imaginary line drawn between the OCJ and MT. The yellow line
borders the fatty tissue bellow mastoid process that was not dissected

2 | MATERIALS AND METHODS

Thirteen facial sides (six right and seven left) from seven Caucasian
(four women, three men) cadavers were dissected in the anatomy lab-
oratory of a university hospital. The age of the individuals ranged
between 66 and 77 years, with a mean age of 71 years (the age of
one cadaver was unknown). In each case, the cadaver was placed in
the supine position with the head tilted slightly to the opposite side. A
modified Blair's skin incision was made, beginning at the preauricular
skin crease, extending vertically downward, curving under the ear
lobe, and then curving downward at a natural skin crease along the
sternocleidomastoid (SCM) muscle located in the neck. Skin flaps were
elevated in the plane superficial to the superficial muscular aponeu-
rotic system in the face and in the subplatysmal plane at the neck.
After elevation of the flaps, the SCM was visible and located posterior
to the gland. The anterior border of the SCM was dissected from the
posterior border of the gland. The anterior branch of the greater auric-
ular nerve was divided for enhanced exposure of the gland at this
level. The PBDM was located deep to the SCM and was separated
from the gland till its attachment at the mastoid process. Dis-
section continued anteriorly to separate the gland from the cartilagi-
nous EAC, with identification of the tragal pointer and the
osteocartilaginous junction of the EAC, which is essentially, the

FIGURE 2 Schematic representation of the landmarks for the
identification of the facial nerve in a cadaver. A, mastoid tip; B,
osteocartilaginous junction of the external auditory canal; C, facial
nerve trunk; D, the external auditory canal (dashed line indicates its
localization); E, posterior belly of the digastric muscle; F, tragal pointer



AL-QAHTANI €T AL.

Laryngoscope
yngoscop 691

junction of the outer cartilaginous one third of the EAC, and its inner
bony two-thirds, and can be easily felt by the surgeon's finger. The
TMS was exposed by sharply dissecting the overlying fascia. After
identification of the FNT and its landmarks, the following measure-
ments were made with a surgical ruler (Figure 1). A diagram of the

FIGURE 3 A three-dimensional CT of the skull bones showing
the facial nerve trunk (yellow, dashed line). The osteocartilaginous
junction (OCJ) of the external auditory meatus (black curved line),
the location of the tympano-mastoid suture (red dashed line), and
an imaginary line drawn from the mastoid tip (MT) to the OCJ
(blue line)

TABLE 1 Distance from osteo-cartilaginous junction (OCJ) of the
external auditory canal to the mastoid tip (MT), and from the facial
nerve trunk (FNT) to the OCJ and the MT

Distance (mm) OCJ to MT OCJ to FNT MT to FNT
Mean 19.5 9.2 10.3
Max 21 11 15
Min 17 5 8
SD 1.19 1.58 1.79
25
20 20
20

[y
(5,

=
o

Mastoid Tip (mm)

(6, ]

FIGURE 4 The distance from the
osteocartilaginous junction of the external
auditory canal (EAC) to the mastoid tip of
all cadavers. The black line represents the
position of the facial nerve trunk (FNT)

Distance from Osteo-cartilaginous junction to

landmarks and the measurement of the distance is shown in Figures 2
and 3.

e First, we measured the distance along an imaginary line joining the
antero-inferior-most aspect of the osteocartilaginous junction of
the EAC and the inferior-most portion of the superficial aspect of
the tip of the mastoid process, and the distances between the mid-
dle of the FNT and each of these two structures were compared,
to identify whether the FNT was located at the midpoint of this
imaginary line or closer to one of the two structures.

e Second, the shortest distance between the middle of the FNT and
the other landmarks was measured as follows:

o The shortest distance between the most lateral aspect of the
TMS and the middle of the FNT.

o The shortest distance between the PBDM and the middle of
the FNT.

o The shortest distance between the most anterior-inferior point
of the tragal pointer and the middle of the FNT.

The measurements were repeated by two head and neck
surgeons with the same surgical ruler, and their average was used for
analysis. The two surgeons collected their data independently but
were not blinded to each other. The differences for each measure-
ment between the sexes and facial sides were compared using t-tests
performed with the Statistical Package for Social Sciences (IBM
Corporation, version 22.0, Armonk, NY).

3 | RESULTS

We observed that the facial nerve exited the skull through the
stylomastoid foramen and bifurcated to its main divisions (superior
and inferior) within the parotid gland in all cadavers. The nerve had
five distal branches in all the dissected sides. The mean distance
between the osteocartilaginous junction of the EAC and the MT was

20 20
B M, 69 M, 74 F, F, E
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TABLE 2 Distances of different landmarks to the facial nerve
trunk (FNT)

Distance(mm) TP T™MS PBDM
Mean 10.69 3.76 9.03
Max 13 6 125
Min 6 0.5 6
+SD 2.25 1.54 2.33

Abbreviations: PBDM, posterior belly of digastric muscle; TMS, tympano-
mastoid suture; TP, tragal pointer.

(£SD) 19.50 (+ 1.19) mm and ranged from 17 to 21 mm (Table 1). The
facial nerve was located at the exact midpoint between the
osteocartilaginous junction of the EAC and the MT in two facial sides,
both of which were located on the left (Figure 4). Furthermore, it was
within 0.5 mm of the midpoint in 3 sides, within 1.0 mm in 6 sides,
within 1.5 mm in one side, and within 5.0 mm in the remaining side
(Figure 4). The FNT was closer to the osteocartilaginous junction in
7 sides and closer to the MT in 4 sides. The average distance between
the FNT and the midpoint of the imaginary line was 1.07 (+1.25) mm.
The mean distance from the osteocartilaginous junction of the EAC
to the FNT was 9.20 (+ 1.58) mm and that from the MT to the FNT
was 10.30 (+ 1.79) mm. The closest landmark to the FNT was the TMS
(mean distance of 3.76 + 1.54 mm), while the PBDM was the second
closest landmark (mean distance of 9.03 + 2.33 mm). The tragal pointer
was the furthest from the nerve trunk (mean distance of 10.69
+ 2.25 mm) (Table 2). No statistically significant differences in any of

the measurements were observed between the sexes or facial sides.

4 | DISCUSSION

Several anatomical landmarks for intraoperative identification of the
facial nerve during parotid surgery have been described in the litera-
ture. A majority of surgeons use a combination of landmarks, in order

to safely identify the nerve.r™*> Some of the common landmarks are:

e The “cartilaginous pointer” or “tragal pointer”: the anterior tip of
the tragus portion of the external ear cartilage. The main trunk is
reported to be 1 cm deep and inferior to the pointer.

e The posterior belly of the digastric muscle and its insertion on the
mastoid process, which is slightly lateral to the stylomastoid
foramen.

e The tympanomastoid suture line, which can be identified by palpa-
tion. The main trunk is reported to be 6 to 8 mm from the
inferiomedial end of this suture line.

However, there are a lot of controversies about the end point of
this suture line.

An ideal landmark should be consistent and have a stable relation-
ship with the nerve, facilitating its safe identification.
In this study, we found that the mean distance between the

osteocartilaginous junction of the EAC and MT was 19.5 mm, with

relatively low variability (SD = +1.19 mm). In 12 of 13 facial sides that
were dissected (92.30%), the FNT was within 1.5 mm of the midpoint
of an imaginary line joining the osteocartilaginous junction of the EAC
and MT. Parotid surgery was performed on cadavers of European
ethnicity supports our clinical observations in patients in Saudi Arabia,
who are primarily of Arab ethnicity. The published literature does
not highlight the importance of the midpoint between the
osteocartilaginous junction of the EAC and MT as a landmark for the
identification of the FNT during parotid surgery.

The TMS has been described as the most accurate and reliable
landmark for localization of the facial nerve by several authors, due to
its close proximity to the nerve and its invariable location.*¢1%¢ The
TMS was determined to be the closest landmark to the FNT (mean
distance: 3.76 + 1.54 mm) in this study. This is in accordance with
most published data; however, considerable variation has been

reported in the literature. Rea et al*!

showed, in a study of 26 Cauca-
sian cadavers, that the TMS was within a distance of 2.5 (+0.4) mm,
similar to the distance reported by de Ru et al (2.7 mm).” Greater
variation was described by Pather and Osman'? in their study of
40 cadavers, who reported the distance to range from 4.9 to
18.6 mm. Pather and Osman*? and Brownel” found that the TMS is
obscured by the tendon of the sternocleidomastoid muscle, which is
inserted in the mastoid process from its apex to its superior border.
They also argued that this landmark requires deep dissection, which is
risky and unnecessary. Nishida and Matsuura® reported that the use
of TMS as a landmark renders the surgery more complex, because ele-
vation of the periosteum around the ear canal and dissection of the
inferior region is required to visualize the TMS. Robertson and Blake®
reported difficulties in identifying the “drop-off point” of the TMS to
localize the FNT.

The PBDM was the second closest landmark to the FNT (mean
distance of 9.03 + 2.33 mm). However, this distance was highly vari-
able and ranged from 6.0 to 12.5 mm. It demonstrated the highest SD
among all landmarks in this study. Holt reported that the PBDM was
located 9 mm from the FNT,*® which was similar to our observations.
The considerable variability in the distance between the muscle and
the nerve reflects its nature as a soft tissue structure that is suscepti-
ble to retraction during surgery. Moreover, it has been reported that
the attachment of the muscle to the MT is variable,” which may
explain why the PBDM is not regarded as a reliable landmark for the
facial nerve during parotidectomy by some authors.**

The tragal pointer was the furthest landmark from the FNT in our
study (mean distance of 10.69 + 2.25 mm, ranging from 6.0 to
13.0 mm). Similar to the PBDM, the tragal pointer has been described
as an unreliable landmark due to the variability in shape, size, and ori-
entation. Moreover, it may not actually point to the nerve.”*% In
our study, considerable variations in tragal pointer shape and direction
were noticed, which were consistent with previously published data.

Our study had some limitations, including its relatively small sam-
ple size (which may mask statistical differences discernible in larger
samples) and the lack of comparison among different ethnicities (all
cadavers were of European origin). Furthermore, the age of the dis-

sected cadavers was far greater than the typical age of patients
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undergoing parotidectomy. Moreover, the dissection of cadavers
obviously differs from surgery on live patients, owing to critical
changes involving tissue texture and pliability, and the environment of
the laboratory, which is considerably different from that of the
operating room.*!

The strength our study was its inclusion of fresh frozen cadavers,
which provide a better representation of normal tissue than cadavers
that had been preserved with formaldehyde, which may significantly
alter the nature of the tissues. Moreover, variations in observations
were minimized by using measurements that were made by two

different surgeons using the same measurement tool.

5 | CONCLUSION

Our study showed that the osteocartilaginous junction of the EAC
and MT is important surgical landmarks for facial nerve identification
during parotid surgery, as the FNT is commonly found close and deep
to the midpoint between these two structures. This landmark is of
great value and can be used with the other existing surgical landmarks
to ensure safer parotid gland-related procedures. We call this point Al

Qahtani point.
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