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Background: Considering the lack of feasible methods for previsualisation of
the extracranial portion of facial nerve and the high risk of its iatrogenic injuries,
a better understanding of facial nerve identification landmarks is much needed.
The aim of this study was to identify reliable landmarks for surgical access to the
facial nerve trunk (FNT).

Materials and methods: Our study was conducted on 75 hemifaces of adult
embalmed cadavers. Prior to anatomical dissection, the cephalometric type of each
head was determined and the landmarks identified for study were established.
Results: For the FNT surgical access, eight landmarks were measured and statisti-
cally analysed against five criteria: gender, laterality, cephalometric type, branching
pattern and its variant (classic/atypical). Six of the examined landmarks showed
statistical significance depending on gender (p < 0.05), i.e.. angle of the FNT
bifurcation (FNTB), distance between the FNT division and the angle of the man-
dible (FNTD/AM); distance between the FNT division and the apex of the mastoid
process (FNTD/AMP), distance between the FNT origin and the intertragic notch
(FNTO/ITN), distance between the FNT origin and the triangular prominence of the
cartilage of the external acoustic meatus (FNTO/ACEAM), and distance between
the FNT origin and the anterior margin of the sternocleidomastoid muscle inser-
tion point (FNTO/AMSCMIP). The angle formed at the intersection of the facial
nerve trunk with a vertical line drawn through the anterior margin of the external
acoustic meatus (FNT/VEAM), was statistically significant depending on laterality
(p = 0.049). The FNT bifurcation angle was also statistically significant depending
on the branching pattern (o = 0.005).

Address for correspondence: Angela Babuci, Nicolae Testemitanu State University of Medicine and Pharmacy, 165 Stefan cel Mare si Sfant
Boulevard, MD-2004, Chisinau, Moldova; e-mail: angela.babuci@usmf.md

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

902


https://orcid.org/0000-0003-0305-1279
https://orcid.org/0000-0003-0985-307X
https://orcid.org/0000-0002-0749-6083
https://orcid.org/0000-0002-5479-4198
https://orcid.org/0000-0002-2838-3168
https://orcid.org/0000-0003-0865-2495
https://orcid.org/0000-0002-7341-1711
https://orcid.org/0000-0001-8167-1997
https://orcid.org/0009-0000-9943-2302
https://orcid.org/0000-0003-4653-8589
https://orcid.org/0000-0003-1694-2038
https://orcid.org/0000-0002-6215-9434
https://orcid.org/0009-0000-1926-9403

Angela Babuci et al., Facial nerve trunk identification

Conclusions: Six of the evaluated landmarks (75%) FNTB, FNTD/AM, FNTD/AMP
FNTO/ITN, FNTO/ACEAM and FNTO/AMSCMIP were statistically significant depend-
ing on gender and FNT/VEAM was significant depending on laterality. Based on the
cephalometric type, the highest mean values were observed in the dolichocephalic
type and the lowest in the brachycephalic type. (Folia Morphol 2025; 84, 4: 902-914)

Keywords: facial nerve, landmarks, gender, branching pattern,
cephalometric type

INTRODUCTION

The motor fibres of the facial nerve are character-
ised by an increased susceptibility to various harmful
factors, including a wide range of viruses, bacte-
ria, somatic diseases, craniofacial trauma, tumours,
abnormalities, variations of the stylomastoid fora-
men, and even dental anaesthesia [1, 6, 14, 34, 35].
The increasing expansion of the beauty industry has
led to greater demand for aesthetic and cosmetic
procedures with surgical interventions. These can
have fatal consequences, due to the high degree of
facial nerve variability [2, 25, 26, 36]. The frequency
of facial nerve impairments in parotid tumours is
explained by the topographical relationships of its
extracranial branches with the glandular parenchyma.

In the classic variant, the FNT bifurcates into
the temporofacial and cervicofacial divisions [25].
However, many researchers have reported tri-, quadri-,
and plurifurcation patterns and also number varia-
tion of the facial nerve trunk [2, 13, 20, 23, 26, 36].
The lowest reported rate of facial trunk bifurcation
was 75% [13], and the highest was 100% [25]. FNT tri-
furcation has been observed in 6.7-20% [20, 26, 38].
latrogenic injuries of the extracranial branches of the
facial nerve vary from 0.4% (in arterial embolisation)
up to 49.5% (in parotid surgery) [43] and from 1% to
20% in cosmetic surgery [32].

The most vulnerable to injuries are the temporo-
facial and cervicofacial divisions with their terminal
ramifications. In contrast, due to its deep localisa-
tion, the facial nerve trunk is better protected [5].
Nevertheless, every surgeon should be aware of FNT
variations [2, 13, 20, 23, 26, 36].

Now, the ‘gold standard’ in nerve repair is the use of
sensory nerve grafts. For autologous nerve grafting, the
most commonly used are the sural [22, 24], saphenous,
and medial antebrachial cutaneous nerves [22], as well
as the great auricular nerve (GAN) [7, 21, 24], which
width correlates with the width of the facial nerve
trunk [7, 21], demonstrating good results in repair of
defects that do not exceed 7 cm in length. The anasto-
mosis of the hypoglossal nerve to a branch of the facial
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nerve [27], and the hypoglossal-facial anastomosis at
the bulbopontine angle, when the proximal stump of
the facial nerve cannot be identified [24], is applied
for the facial nerve repair.

Over the last decade, both the techniques and
the quality of facial nerve repair have significantly
improved. Thus, along with direct suturing, autografts
and acellular allografts, tissue engineering [18, 37], and
gene therapy [10] are now being used.

Excellent functional recovery for nerve grafting of
gaps shorter than 2 cm has been obtained [22]. Good
results were reported for autografts shorter than 4 cm,
while for those of 4-6 cm, a success rate of 64% has
been reported [29]. According to Kuffler et al. [22],
there is a very poor regeneration across grafts of 8 cm
in length, and no regeneration at all, across those
longer than 10 cm. Moreover, Peters et al. [29] re-
ported a success rate of 29% for autografts between
6-12 cm and 11% for those longer than 12 cm.

After nerve transection, as a result of fibrinogen
diffusion from the leaky blood vessels and its combi-
nation with the thrombin, fibrinogen polymerisation
and matrix formation occur, contributing to axon
regeneration towards the distal nerve stump. It should
be noted that a good functional recovery has been
revealed when the repaired nerve was tension-free and
the grafting was carried out no later than 14 days after
lesion [22]. A correlation between the amplitude of
the motor unit potential and the facial nerve function
(r =-6.078, p = 0.02) was established by Li et al. [24].

In acute peripheral nerve injury, adipokine lep-
tin has been identified as an upstream regulator in
Schwann cells. This leads to a chain of metabolic re-
actions, with mitochondrial oxidative phosphorylation
modulating the glial metabolism under the process of
nerve regeneration [37]. Acellular nerve allografts are
used in peripheral nerve repair, serving as a scaffold for
cell migration, macrophages infiltration and angiogen-
esis activation. Accumulation of T cells and promotion
of progenerative signalling leads to Schwann cells
migration and interaction with fibroblasts. As a result,
Schwann cells are arranged into cell cords, contributing



Folia Morphol., 2025, Vol. 84, No. 4

to myelination of axons, at the junction with the native
nerve, while at the other end of the nerve, very few,
or no axons have been noted [29].

Gene therapy is a promising tool that can be used
for regeneration over long stretches of the peripheral
nerves. The efficacy of gene therapy depends especially
on the level of glial cell line-derived neurothrophic fac-
tor responsible for regulating neuronal differentiation,
motoneuron survival, and axonal regeneration [10].

Experimentally, it has been demonstrated on rats
that scaffold-free aligned dental pulp stem cells, due
to expression of neurotrophic and growth factors,
via engineering nerve conduits, supply trophic cues,
thereby inducing axon regeneration across a critically-
-sized nerve defect [9].

In facial nerve surgery, one of the most important
goals is preservation of its integrity. The intracranial
portion of the facial nerve can be previsualised via
non-invasive imaging methods such as computed
tomography, magnetic resonance imaging and trac-
tography [16, 17, 31, 42, 44], but previsualisation
of the parotid plexus branches by regular imaging
methods is impossible [42]. At the experimental
level, three-dimensional constructive interference in
steady state magnetic resonance imaging [15] and
high-resolution ultrasonography [40] have shown
positive results for previsualising the facial nerve trunk
and its primary divisions. Transcutaneous and intra-
operative ultra-high frequency ultrasound [30], using
long-chain hyaluronic acid mixed with methylene
blue as facial nerve markers has also been positive
for the previsualisation of the zygomatic, buccal and
marginal mandibular branches.

Considering the physical and psychological im-
pacts on patients with irreversible injury of the fa-
cial nerve [3] and the impossibility of predicting the
course of its extracranial branches, it is vital to in-
crease our understanding of facial nerve anatomical
variability and its identification landmarks.

MATERIALS AND METHODS

In order to identify feasible landmarks for facial
nerve surgical access, 75 embalmed hemiheads of
adult cadavers (59 male and 16 female) had been
used. The anatomical dissection was carried out at
the Department of Anatomy and Clinical Anatomy
of Nicolae Testemitanu State University of Medicine
and Pharmacy, Chisinau, Moldova. Prior to dissection,
a selection of the intact heads, without any deform-
ities, was made. The anteroposterior and biparietal

904

dimensions of each head were carefully measured.
For calculation of the cephalic index, the following
formula was applied:

.. Transverse diameter x 100
Cephalic index =

Longitudinal diameter

The cephalometric distribution of samples was car-
ried out according to Franco et al. [12]. Samples with
a cephalic index of up to 74.9 were classified as the
dolichocephalic type (DCT), samples with a cephalic
index of 75.0-79.9 were attributed to the mesocephal-
ic type (MCT), and samples with a cephalic index over
80.0 were assigned to the brachycephalic type (BCT).

In order to identify feasible anatomical landmarks,
the morphometry of the following parameters was
taken: (1) angle of the FNT bifurcation (FNTB); (2) an-
gle formed at the intersection of the facial nerve
trunk with a vertical line drawn through the anterior
margin of the external acoustic meatus (FNT/VEAM);
(3) distance between the FNT division and the angle
of the mandible (FNTD/AM); (4) distance between
the FNT division and the apex of the mastoid pro-
cess (FNTD/AMP); (5) distance between the FNT origin
and the intertragic notch (FNTO/ITN); (6) distance
between the FNT origin and the triangular promi-
nence of the cartilage of the external acoustic meatus
(FNTO/ACEAM); (7) distance between the FNT origin
and the anterior margin of the sternocleidomastoid
muscle insertion point (FNTO/AMSCMIP); and (8) dis-
tance between the FNT division and the posterior mar-
gin of the ramus of the mandible (FNTD/PMM) (Fig. 1).

A careful dissection of the soft tissues of the ret-
romandibular fossa was performed. The depth of the
dissection within the retromandibular fossa, until
the moment when the facial nerve trunk was dis-
tinguishable in the dissection field, varied between
19-31 mm (FNTO/AMSCMIP).

After identification of the facial nerve trunk, dis-
section was carried out along its course to the level
of its bifurcation into the temporofacial and cervi-
cofacial divisions, continuing dissection along their
ramifications. The angle of the FNT bifurcation, com-
pared to the facial nerve trunk origin, is located more
superficially and often appears first in the dissection
field. Thus, in cases of difficulty in identifying the
facial nerve trunk, its bifurcation angle was used as
a landmark for dissection towards its origin. It should
be noted that the capsule of the parotid gland and the
superficial plane of the glandular parenchyma were
crossed by numerous fine ramifications of the facial
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Figure 1. Landmarks for facial nerve trunk (FNT) surgical identification. FNTB — angle of FNT bifurcation; FNT/VEAM — angle formed

at intersection of FNT with vertical line drawn through anterior margin of external acoustic meatus; FNTD/AM — distance between

FNT division and angle of mandible; FNTD/AMP — distance between FNT division and apex of mastoid process; FNTO/ITN — distance
between FNT origin and intertragic notch; FNTO/ACEAM — distance between FNT origin and triangular prominence of cartilage of external
acoustic meatus; FNTO/AMSCMIP — distance between FNT origin and anterior margin of sternocleidomastoid muscle insertion point;
FNTD/PMM — distance between FNT division and posterior margin of ramus of mandible.

nerve, and that the preservation of all the terminal
twigs was impossible.

Every landmark was studied depending on five qual-
itative variables: gender, laterality, cephalometric type,
branching pattern of the facial nerve and its variant (clas-
sic/atypical). Of the total sample size, 78.7% of specimens
were male and 21.3% were female. Right hemifaces
were 46.7% and left 53.3%. The mesocephalic type were
77.3%, dolichocephalic type 12%, and brachycephalic
type 10.7%. The landmarks were evaluated depending
on seven facial nerve branching patterns, with the fol-
lowing percentages: type | — 18.7%, type Il — 14.7%,
type lll — 20.0%, type IV — 14.6%, type V — 5.3%, and
type VI — 18.7%. Bizarre (non-identified) types, named
by us ‘atypical type NI, was determined in 8% of cases.
It should be noted that each classic branching pattern,
according to Davis classification [8], had an atypical pat-
tern with a ratio of classic/atypical variant of 54.7:45.3%.

For statistical analysis of the quantitative and
qualitative variables, predefined functions of
Microsoft Excel, such as: AVERAGE, MEDIAN, STDEYV,
CONFIDENCE, QUARTILE, SKEW, CORELL, Student’s
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Table 1. Mean values of parameters of head depending on gender.

Longitudinal Transverse Cephalic
diameter diameter index
Males 195.5 mm 150.3 mm 76.9
Females 188.0mm 147.2mm 78.3
Difference 15 31 -14
p value < 0.001 0.001 0.004

t-test, x? test and also one-way ANOVA, were used. The
morphometry was taken twice by the same observer.

RESULTS

The head parameters were analysed using a one-
way ANOVA test, and a statistically significant dif-
ference in head length between the cephalometric
types (p = 0.01) was observed. The width of the head
showed high significance (p < 0.001), and a very high
degree of statistical significance was obtained for the
cephalic index (p < 0.0001). The morphometric pa-
rameters showed a statistically significant difference
depending on gender (Tab. 1).
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Figure 2. Course of facial nerve trunk; A. Descending course; B. Horizontal course; €. Ascending course.

Table 2. Mean values of FNT identification landmarks depending on gender.
FNTB FNTAVEAM  FNTD/AM  FNTD/AMP  FNTO/ITN  FNTO/ACEAM  FNTO/AMSCMIP  FNTD/PMM

() () [mm] [mm] [mm] [mm] [mm] [mm]
Males 1203 1185 443 193 33.1 138 245 9.6
Females 142.7 126.2 39.1 174 30.3 121 20.8 8.3
Difference -224 -1.1 5.2 18 29 1.7 37 13
p value 0.050 0.440 < 0.001 < 0.001 < 0.001 0.007 < 0.001 0.269

FNT — facial nerve trunk; FNTB — angle of FNT bifurcation; FNT/VEAM — angle formed at intersection of FNT with vertical line drawn through anterior margin of external acoustic
meatus; FNTD/AM — distance between FNT division and angle of mandible; FNTD/AMP — distance between FNT division and apex of mastoid process; FNTO/ITN — distance

between FNT origin and intertragic notch; FNTO/ACEAM — distance between FNT origin and triangular prominence of cartilage of external acoustic meatus; FNTO/AMSCMIP —
distance between FNT origin and anterior margin of sternocleidomastoid muscle insertion point; FNTD/PMM — distance between FNT division and posterior margin of ramus of mandible.

The cephalic index was also statistically significant The bifurcation angle of FNT into the temporofacial
depending on the facial nerve branching pattern and cervicofacial divisions showed a statistically sig-
(p = 0.04). However, depending on the side of the nificant difference depending on gender (p = 0.050).
head and on the variant of branching (classic/atypical), Another statistically significant landmark was the
the head parameters were not statistically significant distance between the origin of FNT and the triangular
(p > 0.05). prominence of the cartilage of the external acoustic

Three variants of the facial nerve trunk course meatus (p = 0.007). The latter landmark proved to be
were established in the current study: the de- one of the easiest to identify and due to its palpability
scending course, the horizontal course, and the and location in the field of the surgeon’s vision, might
ascending course (Fig. 2). Understanding the vari- be considered a high-fidelity landmark.
ations of FNT course is of high clinical importance Highly significant depending on gender were:
in terms of FNT surgical access. According to our ex- (1) the distance between the FNT division and the
perience, in both horizontal and ascending FNT cours- angle of the mandible (p < 0.001); (2) the distance
es, confusion and uncertainty about FNT intactness between the FNT division and the apex of the mas-
can occur. To avoid the FNT lesion, surgeons should toid process (p < 0.001); (3) the distance between
keep in mind a possible variation of its course and the FNT origin and the intertragic notch (p < 0.001);
for manipulations in the operative field, we would and (4) the distance between the FNT origin and the
recommend the use of blunt dissection, from the anterior margin of the sternocleidomastoid muscle
FNT bifurcation angle towards the FNT. insertion point (p < 0.001) (Tab. 2).
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Table 3. Mean values of FNT identification landmarks depending on branching pattern.

FNTB [] FNT/VEAM [°] FNTD/AM [mm)] FNTD/AMP [mm]
Landmark IGFV = 3.548; IGFV = 0.886; IGFV = 0.517; VFIG = 2.164;

pattern p = 0.005 p =051 p=10.793 p=0.06

Mean = SD Cl (95%) Mean = SD Cl (95%) Mean = SD  CI (95%) Mean = SD  CI (95%)
Typel 103.7 £2360  90.3-117.1 1306 £39.30  110.1-151.2 447+ 444 42.3-41.1 185+ 1.76 17.5-19.4
Type ll 156.8 +29.24  1395-1741 1363 +21.92 121.7-1489 419+ 356 39.8-44.0 191 +1.30 18.3-19.9
Typelll 1254 3797 103.9-1469 1174+3555  97.3-1375  43.0=3.46 41.2-44.8 19.4 +1.02 18.9-20.0
Type IV 108.7 £25.78  927-1247  116.7+3835  94.1-1394  43.0=5.31 39.9-46.1 194 + 216 18.1-20.6
Type V 135.7+2250 110.2-161.1 1033 +4062  63.4-143.1 43.0 + 455 38.5-47.5 19.0 + 1.41 17.6-20.4
Type VI 11853503  97.8-139.2  111.1+3542  925-1296 428 +4.87 40.2-45.3 17.7+2.09 16.6-18.8
Type NI 1354 +36.16  103.7-167.1  1120+31.33  81.3-1427 443 + 3.83 41.3-474 202 +1.94 18.6-21.7

Cl— confidence interval; df — degree of freedom; FNT — facial nerve trunk; FNT/VEAM — angle formed at intersection of FNT with vertical line drawn through anterior margin
of external acoustic meatus; FNTB — angle of FNT bifurcation; FNTD/AM — distance between FNT division and angle of mandible; FNTD/AMP — distance between FNT division

and apex of mastoid process; IGFV — intergroup frequency variance; SD — standard devi

ation.

Table 4. Mean values of FNT landmarks depending on cephalometric type.

FNTB [] FNT/VEAM [] FNTD/AM [mm] FNTD/AMP [mm]

Landmark IGFV = 0.085; IGFV = 1.345; VFIG = 2.086; IGFV = 1.201;
Cephalometric df = 2, df = 2, df = 2, df = 2,
type p=10.919 p = 0.268 p=0.132 p = 0.307

Mean = SD Cl (95%) Mean = SD Cl (95%) Mean = SD  CI(95%) Mean = SD Cl (95%)
MCT 125.0 £ 3417 1153-1346 1169 +37.04 107.2-126.7 436441 424447 188178 18.4-193
BCT 1191 £41.37 885-1498  1375+19.14  1242-1508 404 +233 388-420 184106 17.6-19.1
DCT 1239 +3583 1005-1473 1263 +2573 107.2-1453 436 +364 412459 197+235 18.1-21.2

BCT — brachycephalic type; Cl — confidence interval; DCT — dolichocephalic type; df — degree of freedom; FNT — facial nerve trunk; FNT/VEAM — angle formed at intersection of
FNT with vertical line drawn through anterior margin of external acoustic meatus; FNTB — angle of FNT bifurcation; FNTD/AM — distance between FNT division and angle of mandible;
FNTD/AMP — distance between FNT division and apex of mastoid process; IGFV — intergroup frequency variance; MCT — mesocephalic type; SD — standard deviation.

In males, the mean value of the FNT bifurcation
angle (FNTB) was 120.3°, while in females — 142.7°
(p = 0.050). On right hemifaces, the bifurcation an-
gle had a mean of 127.4° and on left ones — 121.2°
(p = 0.483). The angle of FNT bifurcation was statisti-
cally significant, depending on the branching pattern
(p = 0.005). For the classic branching pattern, the
FNTB was 119.7°, and for the atypical variants it was
130.4° (p = 0.225). The morphometric parameters
of the FNTB landmark depending on the branching
pattern are set out in Table 3, and those depending
on the cephalometric type are set out in Table 4.

The angle formed at the intersection of the facial
nerve trunk with a vertical line drawn through the ante-
rior margin of the external acoustic meatus (FNT/VEAM)
in males had a mean of 118.5° and in females it was
126.2° (p = 0.440). Although no statistically significant
gender difference was established for the FNT/VEAM,
it is important to note that it was statistically signifi-
cant depending on the laterality criterion (p = 0.049).
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On right hemiheads, the mean value of the FNT/VEAM
was 110.8° and on left ones it was 127.3°. The mean
values of the FNT/VEAM depending on the branching
pattern are set out in Table 3 and those depending on
the cephalometric type are set out in Table 4. In cases
of classic branching patterns, the angle between FNT
and VEAM was 125.4° and for the atypical patterns
it was 112.9° (p = 0.138).

The mean distance between the facial nerve trunk
division into its primary branches and the angle of the
mandible (FNTD/AM) in males was 44.3 mm and in fe-
males it was 39.1 mm (p < 0.001). On right hemifaces,
the mean value of the given landmark was 43.1 mm
and on the left ones it was 43.4 mm (p = 0.761).
The mean values of the FNTD/AM depending on the
branching pattern are set out in Table 3, while those
depending on the cephalometric type are set out in
Table 4. For classic branching patterns, the FNTD/AM
was 42.7 mm and for the atypical variants it was
43.9 mm (p = 0.208).
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Table 5. Mean values of facial nerve trunk (FNT) landmarks depending on branching pattern.

FNTO/ITN [mm)] FNTO/ACEAM [mm] FNTO/AMSCMIP [mm] FNTD/PMM [mm]

Landmark IGFV = 1.188; IGFV = 0.452; IGFV = 0.816; IGFV = 1.086;
Branching df = 6; df = 6; df = 6; df = 6;
pattern p=0324 p=0.841 p = 0.562 p =0.380

Mean = SD Cl (95%) Mean = SD Cl (95%) Mean = SD  CI (95%) Mean = SD  CI (95%)
Type | 328 +3.14 31.1-344 13424 12.1-14.6 24.1 343 22.3-25.9 9.6 +4.31 1.3-120
Typell 315284 29.8-33.1 136 =21 124-14.9 233+410  20.8-25.7 1M7+434  92-143
Typelll 336221 32.4-34.7 136 = 1.82 12.7-14.6 249 +250  236-26.2 719+323 6.2-9.5
Type IV 325+1.92 31.4-33.7 132 +1.94 12.0-14.3 225137 21.7-234 8.4 +£522 53-11.4
TypeV 31.8+299 28.8-34.7 138 =41 9.7-17.8 235+443 192-218 105 +351  7.1-139
Type VI 31.8 +246 30.5-33.1 12.8 + 258 11.4-14.1 233+322 216-25.0 9.1 +4.33 6.9-11.4
Type NI 337+225 31.9-355 145 + 251 12.5-16.5 248 =360 22.0-21.7 92+223 14-10.9

Cl — confidence interval; df — degree of freedom; FNTD/PMM — distance between FNT division and posterior margin of ramus of mandible; FNTO/ACEAM — distance between
FNT origin and triangular prominence of cartilage of external acoustic meatus; FNTO/AMSCMIP — distance between FNT origin and anterior margin of sternocleidomastoid muscle

insertion point; FNTO/ITN — distance between FNT origin and intertragic notch; IGFV — intergroup frequency variance; SD — standard deviation.

Table 6. Mean values of facial nerve trunk (FNT) landmarks depending on cephalometric type.

FNTO/ITN [mm] FNTO/ACEAM [mm] FNTO/AMSCMIP [mm] FNT[I?I/"':?"M
Landmark IGFV = 0.590; IGFV = 1.065; IGFV = 0.671; mml|
_ - 0. =10 - 0.6 IGFV = 0.777;
Cephalometric df =2; df = 2; df =2 df = 2;
type p = 0.557 p = 0.350 p=0.514 p = 0.464
Mean = SD | CI(95%) Mean = SD | CI (95%) Mean = SD Cl (95%) Mean = SD | CI(95%)
MCT 325+261 | 318332 | 136+238 | 130-142 | 238+296 | 230246 | 93+423 | 82-104
BCT 318+271 | 209336 | 126192 | 113-140 | 226+410 | 198255 | 78+328 | 55-100
DCT 33.1+226 | 316346 | 128=179 | 116-139 | 243+357 | 220267 | 102+432 | 74-130

MCT — mesocephalic type; BCT — brachycephalic type; DCT — dolichocephalic type; df — degree of freedom; FNTD/PMM — distance between FNT division and posterior margin
of ramus of mandible; FNTO/ACEAM — distance between FNT origin and triangular prominence of cartilage of external acoustic meatus; FNTO/AMSCMIP — distance between FNT
origin and anterior margin of sternocleidomastoid muscle insertion point; FNTO/ITN — distance between FNT origin and intertragic notch; IGFV — intergroup frequency variance;

MCT — mesocephalic type; SD — standard deviation.

The distance between the facial nerve trunk divi-
sion and the apex of the mastoid process (FNTD/AMP),
in males was 19.3 mm and in females it was 17.4 mm
(p < 0.001). On right hemifaces, the mean value was
19.0 mm and on left ones — 18.1 mm (p = 0.677).
The mean parameters of the FNTD/AMP depending on
the branching pattern are set out in Table 3 and those
depending on the cephalometric type are set out in
Table 4. In classic branching patterns, the FNTD/AMP
was 18.6 mm and in atypical variants it was 19.2 mm
(p = 0.155).

The mean distance between the facial nerve trunk
origin and the intertragic notch (FNTO/ITN), in males
was 33.1 mm and in females was 30.3 mm, with a high-
ly statistically significant difference (p < 0.001). On
right hemifaces, the FNTO/ITN had a mean of 32.4 mm
and on the left ones it was 32.6 mm (p = 0.673).
The mean parameters of the FNTO/ITN based on the

branching pattern are set out in Table 5, and those de-
pending on the cephalometric type are set outin Table 6.
In classic branching patterns, FNTO/ITN was 32.3 mm
and in atypical variants it was 32.7 mm (p = 0.487).

The mean distance between the facial nerve trunk
origin and the triangular prominence of the cartilage of
the external acoustic meatus (FNTO/ACEAM), in males
it was 13.8 mm and in females it was 12.1 mm, with
a statistically significant difference depending on gender
(p = 0.007). On right hemifaces, the mean value of
the FNTO/ACEAM was 13.4 mm, while on left ones
it was 13.5 mm (p = 0.883). The mean values of the
FNTO/ACEAM depending on the branching pattern
are set out in Table 5, and those depending on the
cephalometric type are set out in Table 6. In clas-
sic variants of branching patterns, the FNTO/ACEAM
was 13.1 mm and in atypical variants — 13.8 mm
(p = 0.158).
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The mean distance between the facial nerve trunk
origin and the anterior margin of the sternocleido-
mastoid muscle insertion point (FNTO/AMSCMIP) in
males it had a mean value of 24.5 mm and in females
— 20.8 mm. A statistically significant difference of
FNTO/AMSCMIP based on gender was determined
(p < 0.001). On right samples, the FNTO/AMSCMIP
was 23.7 mm and on left ones it was 23.8 mm
(p = 0.934). The mean values of the FNTO/AMSCMIP
depending on the branching pattern are set out in
Table 5, while those depending on the cephalomet-
ric type are set out in Table 6. In classic branching
patterns, the FNTO/AMSCMIP was 24.1 mm and in
atypical variants was 23.3 mm (p = 0.259).

The mean distance between the facial nerve trunk
division and the posterior margin of the ramus of
the mandible (FNTD/PMM) in males was 9.6 mm
and in females was 8.3 mm (p = 0.269). Bilaterally,
the FNTD/PMM was 9.3 mm (p = 0.980). The mean
values of the FNTD/PMM depending on the branching
pattern are set out in Table 5 and those based on the
cephalometric type are set out in Table 6. In classic
variants of the facial nerve branching patterns, the
FNTD/PMM was 9.2 mm, and in atypical variants it
was 9.3 mm (p = 0.952).

The central tendency and frequencies variation
of the analysed landmarks, in cases of symmetrical
distribution, were represented by the mean value and

standard deviation, while in cases of asymmetrical
distribution, they were represented by the median
and interquartile range (IQR) (Fig. 3).

Given that harvesting the sural nerve during facial
nerve surgery involves an extended surgical field, in
our opinion the urgent FNT repair with the great
auricular nerve, would be more suitable, because
its width bilaterally correlates with the width of
the FNT [7, 21]. Alongside the laterality criterion, we
also examined correlation of their width depending
on gender and cephalometric type.

The mean width of the FNT was 2.7 + 0.47 mm
and the mean width of the GAN was 2.9 + 0.51
mm. Statistical analysis of the morphometric param-
eters demonstrated a very strong positive correlation
(r = +0.86) between the width of the FNT and the
width of the GAN, with a high statistical significance
(p < 0.001). A positive and very strong correlation be-
tween the width of the FNT and the width of the GAN
was determined in both males and females. In males,
the Pearson’s correlation coefficient was positive
(r = +0.78) (p < 0.001), while in females it was also
positive, but stronger comparing to males (r = +0.98)
(p < 0.001) (Fig. 4). A strong correlation between the
width of the FNT and that of the GAN, based on lateral-
ity, was observed. On right hemifaces, the Pearson’s
correlation coefficient was (r = +0.93) and on the
left side it was (r = +0.81), statistically significant on
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Figure 3. Central tendency and variation of facial nerve trunk (FNT) identification landmarks. FNTD/AM — distance between FNT divi-
sion and angle of mandible; FNTD/AMP — distance between FNT division and apex of mastoid process; FNTO/ITN — distance between
FNT origin and intertragic notch; FNTO/ACEAM — distance between FNT origin and triangular prominence of cartilage of external
acoustic meatus; FNTO/AMSCMIP — distance between FNT origin and anterior margin of sternocleidomastoid muscle insertion point;
FNTD/PMM — distance between FNT division and posterior margin of ramus of mandible.
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Figure 5. Correlation between width of facial nerve trunk and width of great auricular nerve depending on laterality.

each side of the head (p < 0.001). The correlation was
stronger on right samples (p = 0.05) (Fig. 5). Depending
on the cephalometric type, the lowest correlation coef-
ficient between the width of the FNT and the width of
the GAN was established in MCT (r = +0.84). A higher
correlation coefficient was determined in BCT
(r = +0.91), and in DCT the correlation coefficient
was the highest of all (r = +0.94) (Fig. 6). All the
cephalometric types showed a strong statistically sig-
nificant correlation between the width of the FNT and
the width of the GAN, for MCT (p < 0.001), and for
each of the BCT and DCT (p = 0.002). No significant
difference was determined between the correlation
coefficients of the cephalometric types (p > 0.05).
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DISCUSSION

Various anatomical structures are used as land-
marks for the surgical identification of the facial nerve
trunk [4, 11, 12, 19, 28, 39, 41], classified by us into
three groups: soft landmarks (blood vessels, nerves,
ligaments and muscles); hard landmarks (cartilaginous
and bony structures); and ‘projection’ landmarks (di-
verse geometric figures: triangles, quadrilaterals and
etc.). Unfortunately, in the majority of papers, the well-
known landmarks are given and only in a few papers
have been published new landmarks [4, 15]. Among
the most common landmarks reported have been
the posterior belly of the digastric muscle, the stylo-
mastoid artery, the retromandibular and superficial
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Figure 6. Correlation between width of facial nerve trunk and width of great auricular nerve depending on cephalometric type.

temporal veins, the mastoid and styloid processes, the
angle and the ramus of the mandible [11, 12, 39, 41].

Data concerning the FNT bifurcation angle, which
in our opinion could serve as a landmark for FNT
surgical identification, has scarcely been reported
in the literature. According to Khoa et al. [20], the
mean value of the FNT bifurcation angle was 91.2°.
In 66.7% of cases, the angle was sharp, and in 33.3%
of cases it was obtuse. In our study, the FNT bifurca-
tion angle had a mean of 120.3° in males and 142.7°
in females, a difference which was statistically signif-
icant (p = 0.050).

The distance between the FNT and the tragus var-
ies between 10-20 mm, and even if its fidelity index
is 20% only [41], the importance of the tragus as
a landmark should not be overlooked [4]. According
to Zhong et al. [45], the distance between the FNT
and the external acoustic meatus was 14.2 = 1.8 mm.

In our study, a new landmark was identified, which
is the distance between the origin of the facial nerve
trunk and the intertragic notch. It should be noted
that this landmark demonstrated a high statistical
significance (p < 0.001) depending on gender. In
males, the mean value of the named landmark was
33.1 mm, while in females it was 30.3 mm.

One of the most used landmarks for FNT iden-
tification is the mastoid process. A mean value of
12.5 = 2.3 mm for the distance between the FNT
origin and the apex of the mastoid process was re-
ported by Stankevicius [36]. Zhong et al. [45] ob-
tained a mean of 14.1 + 1.8 mm, Kwak et al. [23]
reported 21.0 £ 3.1 mm, Witt et al. [41] revealed
23.0 mm, and the highest values were reported by
Khoa et al. [20], who obtained a mean of 28.9 mm

911

on the right and 25.1 mm on the left. In the current
study, as a landmark, the distance between the FNT
division into its primary branches and the apex of the
mastoid process was measured, obtaining a mean of
18.9 = 1.8 mm (p < 0.001).

The variability of the facial nerve is not limited to
the nerve itself, it is also extrapolated to its identifica-
tion landmarks. We consider that among the factors of
major clinical significance is the width of the soft tis-
sues covering the facial nerve trunk. Thus, as a new FNT
identification landmark, the distance between the
FNT origin and the anterior margin of the sterno-
cleidomastoid muscle insertion point was proposed.
In males, FNTO/AMSCMIP was 24.5 mm, and in females
it was 20.8 mm. FNTO/AMSCMIP showed a high statis-
tical significance depending on gender (p < 0.001). As
feasible landmarks, the tympanomastoid fissure and
the triangular cartilaginous prominence of the external
acoustic meatus have been recommended [41].

In the current study, the triangular prominence of
the cartilage of the external acoustic meatus proved
to be reliable both morphometrically and in terms of
accessibility during dissection. The distance between
the triangular prominence of the cartilage of the ex-
ternal acoustic meatus and the origin of the FNT in
males was 13.8 mm, and in females was 12.1 mm.
A statistically significant difference based on gender
was determined for this landmark (p = 0.007).

According to Naidu et al. [26], the morphomet-
ric parameters of anatomical landmarks depend on
gender and laterality, although some authors have
recommended taking into consideration also ethnicity
[33, 38]. A mean value of 36.45 = 4.14 mm for the
distance between the FNT bifurcation and the angle
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of the mandible was reported by Stankevicius [36],
while Khoa et al. [20], obtained a mean of 40.8 mm.
For the distance between the FNT origin and the angle
of the mandible in males, Naidu et al. [26] obtained
a mean value of 47.5 + 4.7 mm and in females it
was 39.7 + 8.3 mm (p < 0.001). On the right side
in males, the mean value was 45.1 mm, and on the
left side it was 42.9 mm (p < 0.002). In our study,
the mean distance between the facial nerve trunk
division and the angle of the mandible in males was
44.3 mm, and in females was 39.1 mm (p < 0.001).
On the right side, the named landmark had a mean of
43.1 mm, and on the left, it was 44.4 mm (p = 0.252).
We consider that the divergences and variations in
these reported data could be related to facial nerve
individual variability and ethnicity-specific features.

Taking into consideration that there is a strong
bilateral correlation between the widths of the
FNT and GAN [7, 21], the great auricular nerve can
be used both as a predictor for FNT width and as
a graft in FNT repair. Colbert et al. [7], for the GAN
obtained a width of 2.75 + 0.53 mm, and for the
FNT it was 2.83 = 0.54 mm. Correlation on left hemi-
faces was r = 0.934 (p < 0.001), and on the right
—r=0.940 (p < 0.001). Kriengkraikasem et al. [21],
for the GAN reported a width of 3.26 = 0.67 mm,
and for the FNT — 3.36 = 0.71 mm. A correlation of
r = 0.740 (p = 0.002) was determined on the right
side, while on the left hemifaces it was r = 0.839
(p < 0.001).

In the current study, a strong and statistically
significant correlation between the width of the FNT,
with a mean value of 2.7 = 0.47 mm, and that of
the GAN, with a mean of 2.9 = 0.51 mm, across all
the investigated criteria i.e. laterality, gender and
cephalometric type (p < 0.001), was determined.

We must emphasise that in our sample group,
the width of the great auricular nerve exceeded
the width of the facial nerve trunk, which does not
align with the data reported by Colbert et al. [7] and
Kriengkraikasem et al. [21].

For optimisation of the facial nerve trunk identi-
fication and to minimize the risk of iatrogenic injury,
we recommend taking into consideration FNT-specific
features such as: its exit angle from the facial canal
(sharp, right, obtuse) [1]; the course of the FNT (de-
scending, horizontal, ascending) [2]; the variation
of the FNT ramification into primary branches (bi-
furcation, trifurcation, multifurcation); and also its
numerical variants.
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CONCLUSIONS

The anatomical landmarks for facial nerve trunk
identification investigated in this study have demon-
strated practicality at the application level, by be-
ing palpable, easy to measure, and always in the
surgeon’s field of view. Six of the evaluated land-
marks (75%) FNTB, FNTD/AM, FNTD/AMP, FNTO/ITN,
FNTO/ACEAM and FNTO/AMSCMIP were statistical-
ly significant depending on gender and FNT/VEAM
was significant depending on laterality. Based on the
cephalometric type, the highest mean values were
observed in the dolichocephalic type and the lowest
in the brachycephalic type.

Alongside the obtained results, the limitations of
our study include: a small number of hemifaces, al-
most three times as many male samples as female ones
and predominance of mesocephalic type individuals.
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