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Abstract Introduction: Knowledge of the course and anatomical relations of the marginal man-

dibular branch of the facial nerve (MMBFN) in the head and neck is important to avoid its injury

during surgery.

Aim: The aim of this work was to study the course and relations of the (MMBFN) to the lower

border of the mandible and parotid gland.

Material and methods: The material of this work included thirty halves of formalin preserved head

and neck specimens obtained from the Dissecting Room of Anatomy Department, Faculty of Med-

icine, Alexandria University.

Results: Results showed that the (MMBFN) arises as a single branch, two branches, and three

branches in 36.7%, 43.3% and 20% of specimens, respectively. In 83.3% of cases, one of the main

or secondary branches of the marginal mandibular nerve crosses superficial (lateral) to the facial

vessels. There are communications either between the main or the secondary branches of the mar-

ginal mandibular nerve itself in 53.6% of specimens and with the buccal branch of the facial nerve

in 40%, also with the anterior branch of the great auricular nerve in 3.3%, and with the transverse

cervical nerve in 3.3% of specimens. The relationship of the nerve to the lower border of the man-

dible at a point midway between the angle of the mandible and symphysis menti is variable; it is

either totally above it in most of the specimens 80%, or below it in 10% or at it in the remaining

10% of the specimens. The branches that lie above the lower border of the mandible are always

deep into the superficial layer of the parotid fascia, while those branches that lie below the lower
dibular branch of the facial
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border of the mandible are intrafascially. The termination of the nerve is deep into the muscles of

the ipsilateral lower lip in all specimens.
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1. Introduction

All muscles of facial expression derive their nerve supply from

the facial nerve.1 Concerning the extracranial course of the fa-
cial nerve, it exits through the stylomastoid foramen and
immediately gives off branches to the auricular muscles, the

posterior belly of digastric and stylohyoid muscles. Then the
nerve courses anteriorly till the posterior edge of the parotid
gland, it splits into upper and lower divisions. Within the par-

otid gland, there are many individual variations in the branch-
ing pattern of the facial nerve. As a rule, the upper division of
lf head and neck specimen

branch of the facial nerve

from the lower pole of the

three main branches; upper,
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the facial nerve gives off temporal, zygomatic and buccal
branches, whereas the lower division gives off marginal man-

dibular and cervical branches. From these five major branches
of the facial nerve, the marginal mandibular branch of the fa-
cial nerve (MMBFN) supplies all the muscles of the lower

lip.2,3

The most frequent cause of affection of this nerve is iatro-
genic injury during operations in the mandibular or parotid re-
gions. It may be injured in parotidectomy, submandibular

gland excision, carotid endarterectomy, and liposuction sur-
gery or during the deep dissection of the neck. The high inci-
dence of (MMBFN) injury is due to lack of an accurate

description of the course of this nerve in most of the known
textbooks of anatomy.4,5

Injury to the (MMBFN) results in a significant cosmetic

deformity. The deformity is caused by interruption of nerve fi-
bers to the depressor anguli oris and the depressor labii inferi-
oris that results in flattening and inversion of the ipsilateral

half of the lower lip and the inability to move the lip down-
wards and laterally. Elevation of the affected lower lip is evi-
dent when the patient smiles and the asymmetry is the most
obvious when the patient cries ‘the asymmetric crying faces’.6

Knowledge of the course and anatomical relations of the
(MMBFN) in the upper neck is important to avoid such in-
jury. The choice of the surgical approach is very relevant in

parotid surgery because of the extreme anatomical variability
Figure 2 A photograph of left half head and neck specimen

showing the marginal mandibular branch of the facial nerve

(MMB) arising as two branches; upper and lower main branches

(a and b), respectively. The (b) branch gives two secondary

branches; upper and lower branches (c and d), respectively. The

upper secondary branch (c) anastomoses with the (a) branch.

While the (d) branch further subdivides into another two branches

which cross the facial artery (Fa) above the level of the lower

border of the mandible (BM). (PG: Parotid gland – PD: Parotid

duct – M: Masseter muscle – MLL: Muscles of lower lip – AFv:

Anterior facial vein).

Marginal mandibular branch of the facial nerve: An ana-
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of the parotid area and the functional importance of the
branches of the facial nerve.7

2. Aim

The aim of this work was to study the course and relations of
the (MMBFN) to the lower border of the mandible and paro-

tid gland.

3. Materials and methods

The material of this work included thirty halves of formalin
preserved cadaveric head and neck specimens. These specimens
were obtained from the Dissecting Room of the Anatomy

Department, Faculty of Medicine, Alexandria University. A
submandibular incision was done extending antero-inferiorly
Figure 3 A photograph of left half head and neck specimen

showing the marginal mandibular branch of the facial nerve

(MMB) arising as three main branches upper, middle and lower (a,

b and c), respectively. The (b) branch gives upper and lower

secondary branches (d and e). The (d) branch anastomoses with

the (a) branch while the (e) branch communicates with the (c)

branch ,then it crosses both the anterior facial vein (AFv) and the

facial artery (Fa) above the lower border of the mandible (BM).

(PG: Parotid gland – PD: Parotid duct – M: Masseter muscle –

LBBs: Lower buccal branches – MLL: Muscles of lower lip).

Please cite this article in press as: Khanfour AA, Metwally ESAM
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from the tragus of the auricle down to the symphysis menti,
running below the lower border of the mandible. After reflec-
tion of skin flap and fascia upwards and downwards, the pla-

tysma muscle was separated from the underlying structures by
blunt dissection. Exposure of the parotid duct was done as a
landmark. Facial artery and the (anterior) facial vein were

identified near the antero-inferior angle of the masseter muscle.
The mode of origin, termination, course and number of
branches of the (MMBFN) was noted. The distance from a

point midway between the angle of mandible and symphysis
menti was measured in millimeters using a dividal and a ruler.
Also its relations to the lower border of the mandible, facial
artery and (anterior) facial vein and other surrounding struc-

tures were recorded. Its peripheral anastomoses with other
branches of the facial nerve and with other nerves in this re-
gion were also reported.8
Figure 4 A photograph of right half head and neck specimen

showing the marginal mandibular branch of the facial nerve

(MMB) arising as three main branches upper, middle and lower

main branches (a, b and c), respectively. The (b) branch gives two

upper and lower secondary branches (d and e), respectively. The

(d) branch crosses the anterior facial vein (AFv) then passes deep

into the facial artery (Fa) few millimeters above the lower border

of the mandible (BM). The (a) branch communicates with the

lower buccal branch (LBB). (PG: Parotid gland – PD: Parotid

duct – PM: Platysma muscle – CB: Cervical branch of facial nerve

– M: Masseter muscle – MLL: Muscles of lower lip).

Marginal mandibular branch of the facial nerve: An ana-
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4. Results

By dissection of thirty halves head and neck specimens, the
(MMBFN) was described under the following headings:

4.1. Number of branches

4.1.1. Marginal mandibular nerve represented by one branch

In 11 out of 30 specimens (36.7%) of this study, the
(MMBFN) was represented by one branch. In these cases,

the nerve emerged from the lower pole of the parotid gland
(Fig. 1).

4.1.2. Marginal mandibular nerve represented by two branches

In 13 out of the 30 specimens (43.3%), the (MMBFN) was rep-
resented by two branches. In these specimens, the upper main
branch emerged from the lower part of the anterior border of
the parotid gland in 5 specimens (38.5%), while in the remain-

ing 8 specimens (61.5%); the lower main branch arise from the
lower pole of the parotid gland (Fig. 2).

4.1.3. Marginal mandibular nerve represented by three branches

In the remaining 6 specimens (20%), the (MMBFN) was rep-
resented by three branches. In these specimens, the upper and
middle main branches emerged from the lower part of the

anterior border of the parotid gland in 4 out of 6 specimens
(66.7%) while in the remaining 2 specimens (33.3%), the lower
main branch emerged from the lower pole of the parotid gland

(Figs. 3 and 4).
Figure 5 A photograph of left half head and neck specimen

showing the marginal mandibular branch of the facial nerve

arising as two main branches; upper branch (UB) and lower

branch (LB). The (UB) branch further subdivides into an upper (a)

and lower (b) secondary branches. The (LB) branch emerges from

the lower pole of the parotid gland (PG) and runs immediately

close to the angle of the mandible then it passes slightly upwards

above the lower border of the mandible crossing both the anterior

facial vein (AFv) and the facial artery (Fa). (Point A: corresponds

to symphysis menti – Point B: corresponds to a point midway

between the angle of mandible and symphysis menti – Point C:

corresponds to the angle of mandible – MLL: Muscles of the lower

lip).

Please cite this article in press as: Khanfour AA, Metwally ESAM
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4.2. Relation of these branches to the facial vessels

In 28 out of 30 specimens (93%), either one of the main or sec-
ondary branches of the (MMBFN) crossed superficial (lateral)
to the facial vessels (Figs. 2, 3 and 5–10).

In the remaining 2 specimens (7%), one of the secondary
branches of the (MMBFN) passed deep (medial) into the facial
artery (Figs. 1 and 4).

4.3. Communications of the marginal mandibular nerve

In 16 out of 30 specimens (53.6%), there were communications
between the main and the secondary branches of the

(MMBFN) (Figs. 1–3).
In 12 out of 30 specimens (40%), the main or the secondary

branches of the (MMBFN) communicated with the buccal

branch of the facial nerve (Figs. 6 and 10).
Figure 6 A photograph of left half head and neck specimen

showing the marginal mandibular branch of the facial nerve

arising as two main branches; upper branch (UB) and lower

branch (LB). The (UB) branch further subdivides into an upper (a)

and lower (b) secondary branches. The (a) branch communicates

(arrow) with the lower buccal branch of the facial nerve (LBB).

The (LB) branch emerges from the lower pole of the parotid gland

(PG) below the angle of the mandible then it passes forward below

the lower border of the mandible crossing both the anterior facial

vein (AFv) and the facial artery (Fa). A devidal is put between the

angle of the mandible (point A) and (LB) branch (point (B). (PD:

Parotid duct – CB: Cervical branch of facial nerve).

Marginal mandibular branch of the facial nerve: An ana-
e.2013.12.004
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In 1 out of 30 specimens (3.3%), one of the main branches
of the (MMBFN) communicated with the anterior branch of
the great auricular nerve (Fig. 7).

In the remaining specimen (3.3%), one of the main
branches of the (MMBFN) communicated with the transverse
cervical nerve (Fig. 8).

4.4. Relation of MMBFN to the lower border of the mandible at

a point midway between the angle of the mandible and symphysis
menti

In 24 out of 30 specimens (80%), the (MMBFN) or its secondary
branches lied above this point at a distance ranged from 1.1 to

1.7 cmwith amean distance of 1.3 (SD 0.12) (Figs. 1, 3, 7 and 9).
In 3 out of 30 specimens (10%), the lower main branch of

the (MMBFN) lied at the same level of the lower border of the
mandible (Fig. 4).
Figure 7 A photograph of right half head and neck specimen

showing the great auricular nerve (GAN) running upwards

superficial to sternomastoid (ST) muscle and dividing into anterior

branch (AB) and posterior branch (PB). The marginal mandibular

branch of the facial nerve (MMB) emerges from the lower part of

the anterior border of the parotid gland and divides into three

main branches upper, middle and lower branches (a, b and c),

respectively. The (a) branch communicates with the (AB) branch

of (GAN) superficial to masster (M) muscle. (L: Lobule of the

auricle – PG: Parotid gland – PD: Parotid duct).

Please cite this article in press as: Khanfour AA, Metwally ESAM
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In the remaining 3 specimens (10%), the lower main branch
of the (MMBFN) lied below this point (midway between angle
of mandible and symphysis menti) at a distance ranged from

1.5 to 1.7 cm with a mean distance of 1.6 (SD 0.1).
Then it crossed the base of the mandible and continued up-

wards to reach the muscles of the lower lip (Figs. 6 and 10).

4.5. Relation of MMBFN to the deep fascia

In the specimens where the branches of the (MMBFN) lied

above the lower border of the mandible, they passed deep into
the superficial layer of the parotid fascia (Fig. 9). However, all
the branches of the nerve that passed below the lower border

of the mandible ran intrafascially in the investing layer of deep
cervical fascia (Fig. 10). The termination of this nerve was deep
into the muscles of the lower lip in all specimens.
Figure 8 A photograph of left half head and neck specimen

showing the transverse cervical nerve (TC) crossing superficial to

sternomastoid (ST) muscle. The marginal mandibular branch of

the facial nerve (MMB) emerging as three main separate branches

(a, b, and c) from the lower part of the anterior border of the

parotid gland (PG). There are anastomoses between the (a) and (b)

branches and also between the (b) and (c) branches. There is an

anastomosis between the (TC) and (c) branch and this anasto-

motic stem (TC) + (c) runs parallel to the lower border of the

mandible crossing both the anterior facial vein (AFv) and the

facial artery (Fa) (notice that there are also anastomosis between

(b) and (c) branches. (GAN: Great auricular nerve – CB: Cervical

branch of facial nerve).

Marginal mandibular branch of the facial nerve: An ana-
e.2013.12.004
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5. Discussion

Injury to the marginal mandibular branch of the facial nerve
results in a significant cosmetic deformity due to paralysis of

the muscles of the lower lip that is difficult to correct. Precise
knowledge of the anatomical relationship of the nerve with its
surroundings will allow safe identification and preservation of

this important structure.5

In the present study, by dissection of thirty halves head and
neck specimens, the (MMBFN) was represented by one branch
in (36.7%), two branches in (43.3%) and three branches in the

remaining (20%) of the specimens.
Dingman and Grabb7 found that the (MMBFN) was repre-

sented by a single branch in (20%), 2 branches in (67%), 3

branches in (9%) and 4 branches in (4%) of their specimens.
The same study was done by Al-Hayani5 on the (MMBFN);
he found that this nerve arise as a single branch in (32%), 2

branches in (40%) and three branches in (28%) of cases which
were nearly similar to the findings of the present study.

The above results showed that the (MMBFN) was repre-

sented by more than one branch that had highest incidence
in all studies (especially the two branches pattern). This limits
Figure 9 A photograph of right half head and neck specimen

showing the marginal mandibular branch of the facial nerve

(MMB) arising as one main branch and running above the lower

border of the mandible deep into superficial layer of parotid fascia

(PF). It crosses both the anterior facial vein (AFv) and the facial

artery (Fa) above the lower border of the mandible. (PG: Parotid

gland – PD: Parotid duct – M: Masster muscle).

Please cite this article in press as: Khanfour AA, Metwally ESAM
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the extent of paralysis in case of injury of one of the branches
of the (MMBFN).

In the present study, in (93%) of specimens, either one of

the main or the secondary branches of the (MMBFN) crossed
superficial (lateral) to the facial vessels while in (7%) of the
cases one of the secondary branches of the (MMBFN) passed

deep (medial) into the facial artery.
Singh et al.8 Batra et al.9 Charles et al.10 Barron et al.11 and

Stark12 found that the (MMBFN) passed superficial into the

facial vessels in 100% of the cases which was nearly similar
to the findings of the present study although in a few cases
of the present study there was one of the secondary branches
passed deep into the artery.

Thus, the facial artery can be used as an important land-
mark in the course of the nerve. The pulsations of the facial ar-
tery can be readily palpated by the surgeon at the antero-

inferior angle of the masseter muscle. This landmark is an
important guide in locating the (MMBFN) during surgical
procedures.
Figure 10 A photograph of left half head and neck specimen

showing the marginal mandibular branch of the facial nerve

(MMB) arising as two branches; upper and lower main branches

(a and b), respectively. The (a) branch runs forward above the

lower border of the mandible and communicates with the lower

buccal branch of the facial nerve (LBB). The (b) branch runs

forward deep into the investing layer of the deep cervical fascia

(CF) below the lower border of the mandible crossing both the

anterior facial vein (AFv) and the facial artery (Fa) below the

lower border of the mandible (PG: Parotid gland – PD: Parotid

duct – M: Masster muscle).

Marginal mandibular branch of the facial nerve: An ana-
e.2013.12.004
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The present study revealed that some of the branches of the
(MMBFN) passed medial into facial artery. So care must be
taken during manipulations deep to this artery.

Regarding the communications between the (MMBFN)
with other nerves, the present study revealed that in 53.6%
of specimens there were communications between either the

main or the secondary branches of the (MMBFN) while in
(40%) either the main or the secondary branches of the
(MMBFN) communicated with the buccal branch of the facial

nerve, while in (3.3%) there was a communication with the
anterior branch of the great auricular nerve, and in another
(3.3%) of specimens, there was a communication with the
transverse cervical nerve.

Brennan et al.13 added a case report where he found a com-
munication between the anterior branch of the great auricular
nerve and the (MMBFN).

One embryological explanation could be that as the
(MMBFN) passed into the neck; it is joined by the cervical
nerve during its development. Whether this finding is a rare

developmental anomaly or the cervical plexus sometimes
provides sensory communication with the facial nerve
branches requires further electromyographic cadaveric

studies.
Kim et al.14 found that in (40%) of specimens the

(MMBFN) communicated with the buccal or with the cervical
branch of the facial nerve while in the present study this com-

munication was found with the buccal branch of the facial
nerve only in (3.3%) of the specimens.

Also, Domet et al.15 found a communication between

(MMBFN) with the transverse cervical nerve and with the cer-
vical branch of facial nerve which was similar to the findings of
the present study regarding the communication with the trans-

verse cervical nerve only where it was found in (3.3%) of spec-
imens but there was no communication between this nerve and
the cervical branch of the facial nerve in this study.

From the above communications, a clinical intraoperative
stimulation of the nerves of the cervical plexus that communi-
cate with a branch of the facial nerve may result in a certain
motor activity (such as depression of the lower lip).15

In the present study, in (80%) of the specimens, the
(MMBFN) or its secondary branches passed above a point
midway between the angle of the mandible and symphysis

menti at a distance ranged from 1.1 to 1.7 cm with a mean dis-
tance of 1.3 cm (SD 0.12), In another 10% of specimens the
lower main branch of (MMBFN) passed at the same level of

the lower border of the mandible while in the remaining
(10%), the lower main branch of (MMBFN) ran below the
mentioned point at a distance ranged from 1.5 to 1.7 cm with
a mean distance of 1.6 (SD 0.1).

Batra et al.,9 found that in (52%) of specimens, the
(MMBFN) ran along the angle and the lower border of the
mandible while it was found below the inferior border of the

mandible in (32%) of cases. When this nerve became below
the angle and the body of the mandible, its maximum distance
was found to be 1.6 and 1.4 cm, respectively.

However, Freilinger et al.16 and another study done by
Corriea and Zani17 reported that the nerve crossed the lower
border of the mandible halfway between its angle and its men-

tal protuberance.
Chatterjee18 found that an average distance of the loop of

the (MMBFN) was 1.2 cm below the inferior border of the
mandible.
Please cite this article in press as: Khanfour AA, Metwally ESAM
tomical study, Alex J Med (2014), http://dx.doi.org/10.1016/j.ajm
From the above results, in order to avoid damage to the
(MMBFN) the submandibular incision should be planned at
a distance not less than 1.6 cm below a point midway between

the angle of the mandible and symphysis menti. The surgeons
should put into consideration that the extension of the head
during surgery, laxity and atrophy of the skin due to aging

may cause slight downward displacement of the position of
this nerve.

In the present study, all the branches of the (MMBFN) that

ran above the lower border of the mandible was deep into the
superficial layer of the parotid fascia while all the branches of
the nerve below the mandible passed intrafascially in the
investing layer of the deep cervical fascia.

Stern19 found that the (MMBFN) passed through the pla-
tysma muscle anterior to the facial artery. Liebman et al.20

in addition to Greyling and Meiring,21 Kirici et al.22 and

Karapinar et al.23 found that the nerve passed superficially
as it travels to supply the effector muscles.

From the above results, skin flaps should be carefully ele-

vated in a plane immediately deep into the platysma and super-
ficial in the investing layer of the deep cervical fascia.

6. Conclusion

The branching pattern of (MMBFN) by more than one branch
limits the extent of paralysis in case of injury of one of its

branches. The facial artery can be used as an important land-
mark in locating the (MMBFN) during surgical procedures.
In order to avoid injury to the marginal mandibular branch of
the facial nerve, the submandibular incision should be planned

at a distance not less than 1.6 cm below a point midway between
angle of themandible and symphysis menti. Skin flaps should be
carefully elevated in a plane immediately deep into the platysma

and superficial in the investing layer of the deep cervical fascia.
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