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Objectives: To observe the course of the marginal
mandibular branch of the facial nerve (MMBFN) and
its relation to the inferior border of the mandible and
facial vessels.
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Methods: This cadaveric study was conducted at the
Department of Anatomy, Gulhane Military Medical
Academy, Ankara, Turkey from April to September 2012.
The 44 facial halves of 22 adult cadavers were dissected
under a stereomicroscope.

Results: The nerve was found to be presented by one
branch (36.4%), and 2 branches (63.6%). The distance
of the nerve from the inferior border of the mandible
varied from 13.06-40.08 mm, with an average distance
of 21.91 mm. There were communications with buccal
branch only in 2 specimens (4.6%). All the branches
of the marginal mandibular branch ran laterally to the
facial artery in 43 (97.7%) of the 44 specimens. In one
specimen, the 2 marginal mandibular branches ran
between the facial artery and vein.

Conclusion: The MMBEN can occasionally be damaged
during surgeries confined to the submandibular region
due to its location and anatomical variant. The most
common pattern of MMBFN was nerve with 2 branches.
The maximum distance between the MMBEN and the
mandible was 40.08 mm. This anatomical knowledge
may be useful to surgeons of the head and neck in
planning incisions and procedures in the submandibular
region.
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he marginal mandibular branch of the facial nerve

(MMBEN) innervates the cutaneous muscles
of the lower lip, chin, and the angle of the mouth.
This branch can be damaged occasionally during
head-neck surgery, parotidectomy, surgical treatment
of mandibular angle fractures, rhytidectomy, and other
forms of surgery in the submandibular region. During
surgery of the submandibular region, the MMBEN
is the most frequently damaged branch of the facial
nerve, leading to ipsilateral depression of the angle of
the mouth."? The aims of this study were to determine
the pattern of MMBEN, the distance of the MMBEN
to the inferior border of the mandible and its relations
with other branches of the facial nerve and facial vessels.
Results were discussed and compared with the results of
previous studies of other authors from the anatomical
and surgical points of view.

Methods. This cadaveric study was conducted in the
Department of Anatomy, Gulhane Military Medical
Academy, Ankara, Turkey from April to September
2012. Permission to conduct this study was obtained
from the local ethics committee of Gulhane Military
Medical Academy. The MMBFN was examined in
44 facial halves of 22 adult cadavers fixed in 10%
formaldehyde solution (Tekkim Inc, Turkey) at the
laboratory of the Anatomy Department. Cadavers with
a history of trauma, surgical procedures, or disorders
that might have affected the shape of the mandible were
excluded from the study. A submandibular incision was
given approximately 4 cm below and parallel to the lower
border of the mandible on both sides of the neck. A skin
flap was made and the platysma were dissected from the
underlying structures by blunt dissection. Facial vessels,
course, and number of branches of the MMBEFN were
all identified with the aid of a stereomicroscope (Stemi
2000, Carl Zeiss, Jena, Germany). The measurements
were taken using digital calipers. The following features
evaluated were: the number of the MMBEN, distance
between the MMBEN and the inferior border of the
mandible, the relationships with the facial vein and
artery, and its communications with other branches of
the facial nerve.

Statistical analysis. Data were stored on a database
and analyzed using the Statistical Package for Social
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Sciences version 11.0 (SPSS Inc, Chicago, IL, USA).
Descriptive statistics were calculated for individual
demographics, t-test was used to analyze the parametric
data. Statistical significance was considered at p<0.05.

Results. There were 18 men and 4 women, with age
range from 33-79 years (51.18 + 12.68). The number
of MMBFN was determined, and a number of one to
2 marginal mandibular branches were observed while
leaving the parotid gland. The most common pattern
was 2 branches in 28 specimens (63.6%) (Figure 1).
There was a single branch in 16 specimens (36.4%)
(Figure 2). The distance between the MMBFN and
the inferior border of the mandible was evaluated, and
the maximum distance between the MMBFN and the
inferior border of the mandible was 40.1 mm (mean:
21.91 + 8.226 mm) (Table 1). The MMBEFEN ran above
the inferior border of the mandible in all (100%) of the
specimens. The relationship with the facial vein and
facial artery was examined, and in the submandibular
region all branches of the MMBEFN ran laterally to
the facial artery in 43 (97.7%) of the 44 specimens.
In one specimen, the 2 marginal mandibular branches
ran between the facial artery and vein (Figure 3). Its
communication with other branches of the facial
nerve, especially the buccal and cervical rami was
evaluated, and no communication with the cervical
branch was determined in all specimens. There were
communications with buccal branch only in 2 specimens
(4.6%) (Figure 4). There was no communications in the
remaining 42 specimens (95.4%).

Statistical results. When viewed from the distance
between the MMBEN and the inferior border of
the mandible, there were no statistically significant
differences between the left and right sides of the
cadavers and both gender. Group statistics are shown
in Table 2.

Discussion. Understanding facial nerve anatomy is
critical for surgeons operating in the head and neck to
be aware of anatomical variant. Likewise, the increasing
popularity of lower facial aesthetic procedures makes
anatomy of the lower branches of the facial nerve
particularly relevant to aesthetic facial surgeons.’?

The number of marginal mandibular branches.
Many studies have reported that the MMBFN had a
number of one to 4 branches and the most common
is 2. Toure et al* found a unique marginal branch in
43% of the cases, 2 branches in 44%, and 3 branches in
13%. Similar results were reported by Al-Hayani® who
found a single branch in 32%, 2 branches in 40%, and
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Figure 1 - Lateral view of the left half of the head showing the marginal
mandibular branches (MMB) of the facial nerve.

Figure 2 - Lateral view of the right half of the head showing the marginal
mandibular branches (MMB) of the facial nerve.

Figure 3 - Lateral view of the left half of the head showing the marginal
mandibular branches (MMB) of the facial nerve, facial artery
(FA), and facial vein (FV).

Figure 4 - Lateral view of the left half of the head showing the marginal
mandibular (MMB) and the buccal (BB) branches of the facial
nerve, the communications between the marginal mandibular
and the buccal branches of the facial nerve (A).
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Table 1 - The descriptive statistics of the marginal mandibular branches.

Variables N Minimum Maximum Mean
Age, years 22 33 79 51.2
Distance, mm 44 13 40 21.9

Table 2 - The distance between the marginal mandibular branches and
the inferior border of the mandible, and the differences between
the left and right sides of the cadavers and both gender.

Distance
Variables N Mean Standard P-value
deviation
Direction 0.711
Left 22 22.4 8.6
Right 2 21.4 8.0
Gender 0.232
Male 36 22.6 8.3
Female 8 18.7 7.6

3 branches in 28% in 50 human specimens. Kirici et
al® also dissected 44 facial halves of fetuses to study the
relationship of MMBEFN in fetuses, and they reported
that the most common pattern was 2 branches in 24
specimens (54.5%) of fetuses. According to the study,’
a single branch was found in 10 specimens (22.7%),
3 branches in 8 specimens (18.2%), and 4 branches
in 2 specimens (4.5%). Liu et al” studied the course
and distribution of MMBEFN in 24 cadaver specimens
and MMBFN was double or single in 95.9% of the
specimens. In the present study, we found a single
branch in 16 specimens (36.4%), and 2 branches in 28
specimens (63.6%).

The relationship with the lower border of the
mandible. Clinically, the palpable inferior border of the
mandible is an important surgical landmark. There is a
close relationship between MMBEN and lower border
of mandible.® This is an excellent place to locate the
MMBEN and helps the surgeon to avoid any damage
to the nerve during the surgery around the mandibular
angle. Several authors”® reported the distance between
the MMBEN and inferior border of the mandible as
3-3.5 cm. Batra et al’ concluded that the submandibular
incision should be carried out at least 1.6 cm below
the lower border and angle of the mandible in order
to prevent MMBFN damage. Toure et al* performed
54 dissections to study the anatomical characteristics
of MMBEN. Their study demonstrated the wide
variability of the MMBFN.* According to the study,
the lowest MMBEN was situated 17.5 mm from the
inferior border of the mandible.* Nason et al'® evaluated
the anatomy and function of the MMBEN in neck
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dissections and the nerve was located in an anterior and
downward position with the lowest point 1.25+/-0.7
cm below the inferior border of the mandible (>one
cm below in 54%, and >2cm below in 10%). They
concluded that an incision of 2 cm below the lower
border of the mandible significantly increases the risk of
nerve damage.' In the present study, the MMBFN ran
above the inferior border of the mandible in all (100%)
of the specimens.

The relationship with the facial vein and the facial
artery. The MMBEN generally courses laterally to the
facial vein and the facial artery, but it is difficult to
classify because of their great variability. The MMBFN
with a close relationship runs parallel to the course of the
facial artery.” In our study, all the marginal mandibular
branches was running laterally to the facial artery in 43
(97.7%) of the 44 specimens. In one specimen, the 2
marginal mandibular branches ran between the facial
artery and vein. Hazani et al'' measured the distance
from the facial artery to the palpable masseteric
tuberosity at the angle of the mandible and the distance
from the masseteric tuberosity to the mental midline in
order to determine a ratio of the facial nerve from the
masseteric tuberosity to the mental midline. Distance
between the facial artery and the masseteric tuberosity
was measured as an average of 3.05 + 0.13 cm, and the
ratio of the marginal mandibular nerve is approximately
one-fourth of the distance from the masseteric tuberosity
to the mental midline."

Communications with other branches of the
facial nerve. Several studies showed peripheral
communications between the MMBEN and the
other branch of the facial nerve. Batra et al’ examined
peripheral communications between the MMBFN
and the other branches of the facial nerve, and they
found MMBEN and buccal branch of facial nerve
communications in 12% of the cases.” They also
determined that it frequently communicated with the
mental nerve (28%). In a prospective study, Brennan
et al”? found communications between the great
auricular nerve and the marginal mandibular division
of the facial nerve in 2 of 25 patients. According to the
study this communication may lead to some clinical
implications.'* In the present study, only in 2 specimen
(4.6%) communications with buccal branch were
found, however in the remaining 42 specimens (95.4%)
no communications were detected.

Surgical approach to MMBFN. Neck dissection
or submandibular incision is a common procedure in

head-neck surgery. The MMBEN has a risk to be injured

during surgical procedures. The rate of facial palsy
following neck dissection is relatively high, however,
severe injuries to the marginal mandibular nerve are
uncommon.” Maller et al'* found a moderate risk of
injury to the MMBEN after neck dissection. Gaillard
et al”® analyzed the incidence of facial nerve dysfunction
after parotidectomy. They found that the incidence
of postoperative facial nerve dysfunction was 30.7%
at one month after the parotidectomy, and 0% at 6
months after the parotidectomy. Single nerve branch,
in particular, the marginal mandibular branch paresis
was common. According to another study,'* permanent
dysfunction was uncommon (3.9%). Kukuckova et al'®
carried out a retrospective analysis of 86 patients with
submandibular gland disorder, and transient palsy of
marginal mandibular nerve was observed to be the most
common complication after the surgery (14%).

The limitation of the study was the difficulty of
finding the cadavers with appropriate features.

In conclusion, the MMBEN can occasionally be
damaged duringsurgeries confined to the submandibular
region due to its location and anatomical variant. Further
anatomical studies have to be conducted. Having the
knowledge regarding the relationship between the facial
nerve and the adjacent anatomic structures would be
a useful guide in young head and neck surgeons™ daily
practice. Additionally, potential complications due to
the increase in facial plastic surgery procedures in the
last years could be minimized by anatomical studies as
presented here.
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