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Abstract

Background: Identification and preservation of the marginal mandibular nerve (MMN) remains an important step
in otolaryngology procedures. Current publications place the MMN at least 1 cm below the mandible. This study will
evaluate the accuracy of the method of determining the surgical location of this branch of the facial nerve in vivo.

Methods: MMN were examined in 52 consecutive otolaryngology patients. Using a validated landmarking scheme,
distances were measured from the inferior edge of the mandible and the lowest point of the nerve. A comparison of

comparisons.

flap, Neck dissection, Oral cancer

33 nerves pairs was undertaken. Effect of patient’s age was analysed.

Results: Eighty five nerves were landmarked. The mean position of the nerve was 0.2-3.4 mm higher than the
margin of the mandible. There were no significant difference in position with respect to age and left versus right

Conclusion: The marginal mandibular nerve (MMN) is significantly higher than previously published. The location of
the nerve on the right does not correlate with the left. Location of the nerve does not correlate with patient’s age.

Keywords: Marginal mandibular nerve (MMN), Angle of the mandible, Inferior border of the mandible, Subplatysmal

Background
The facial or VII cranial nerve is a mixed nerve composed
of both motor and sensory branches and is responsible for
the motor innervations of facial expression muscles, lach-
rymal secretion and partial control of the gustatory sensa-
tion [1]. The facial nerve enters the posteromedial surface
of the parotid gland, crosses superficial to the external
carotid artery and the retromandibular vein, divides into
a number of branches that emerge separately from the
gland and passes to supply the muscles of facial expres-
sion. The temporal, zygomatic, buccal, marginal mandibu-
lar, and cervical are the five major branches of the facial
nerve, with the marginal mandibular branch being at par-
ticular risk during surgical procedures in the submandib-
ular region [2—-6] and rhytidectomy/liposuction [7].
Identification and preservation of the marginal man-
dibular nerve remains a critical step in otolaryngologic,
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cosmetic and oncologic head and neck surgery. Iatro-
genic injury to the marginal mandibular branch (MMB)
during surgery of the neck often results in disorders of
facial expression and has been an important reason of
medicolegal actions [8]. Injury to the marginal man-
dibular nerve is present as an adverse outcome in many
surgical procedures. The resultant cosmetic deficit, mani-
festing lower lip asymmetry and imbalance, is readily
noticeable especially during opening of the mouth [9].
The marginal mandibular branch supplies the muscles
of facial expression that pull and close the angle of the
mouth and pulls the lower lip downward (depressor labii
inferioris and depressor anguli oris). The nerve passes
along the inferior border of the mandible, often looping
down into the neck, deep to the platysma and depres-
sor anguli oris [10]. Touré et al. [11] reports a case where
the marginal mandibular branch was situated 17.5 mm
from the inferior border of the mandible. Due to its loca-
tion, this branch can occasionally be damaged during
cervical surgeries, parotidectomies, open reductions of
mandibular angle fractures, rhytidoplasties and other
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surgeries confined to the submandibular region [12]. Also
this higher incidence of injury to the marginal mandibu-
lar branch may be related to the proportionately greater
number of operations in the region of the mandible, but
must also be related to the lack of an accurate description
of the course of this nerve in the anatomical textbooks
[13, 14]. This is why the knowledge of the course and ana-
tomic relations of the marginal mandibular nerve in the
upper neck is important in avoiding injury [15]. Unrec-
ognized or inadvertent injury results in a significant cos-
metic deformity (flattening and inversion of the ipsilateral
lip) that is very difficult to correct [8].

Distortion of the position of the facial nerve due to
parotid tumors will also affect the position and anatomy
of the marginal mandibular branch. Perhaps one of the
most challenging situations is associated with a displaced
facial nerve in large or vascular tumors. It is important for
the surgeon to maintain a hemostatic field to identify the
nerve accurately. The marginal mandibular branch is used
frequently as a guide to the main trunk of the facial nerve,
but clear guidelines for locating the marginal mandibular
branch are often lacking [8].

Although the intraparotid anatomy of the facial nerve
has been very well documented, the surgical approaches
to the peripheral, extraparotid branches of the facial
nerve have not been described as accurately. The direc-
tion followed by the facial nerve branches beyond their
emergence from the ventral, cephalic and caudal borders
of the parotid gland up to the facial muscles has been
studied by several anatomists, but so far, no consistent
description of them has been given [16].

At the University of Alberta, over 350 procedures per-
formed annually that requires the identification of the
marginal mandibular nerve. The positions of the marginal
mandibular nerve were frequently observed to be higher
than the published literature. So our hypothesis was the
marginal mandibular nerve is located significantly higher
than previously published. The objective of this study is
to assess the position of the marginal mandibular nerve
in relation to the inferior border of the mandible.

Methods

The study was approved by the human research eth-
ics board at the University of Alberta, and informed
consent was obtained from each patient for use of their
data within the prospective in vivo study. Fifty two con-
secutive patients were enrolled between September
2005—March 2006. Our exclusion criteria were 1-tumor
involvement of the submandibular region and/or 2-pre-
vious irradiation. We identified 85 nerves. The types of
surgeries performed were: oncology/neck dissections
(46/52)—88 %, salivary gland procedures (4/52)—8 %,
parapharyngeal space (2/52)—4 % (Fig. 1).
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All patients were positioned with a roll under the shoul-
ders to maintain extension of the neck. Skin incisions in
the upper neck were placed in skin creases 2—4 cm below
the lower border of the mandible. In general, skin flaps
were elevated with sharp dissection in a sub-platysmal
plane. When level I was dissected an attempt was made
to identify the marginal mandibular nerve using standard
landmarks [5, 8, 17]. This generally involved observation
of the nerve coursing superficial to the anterior facial vein.

The MM and cervical nerves were carefully dissected in
a sub-platysmal plane. The posterior limit was insertion
into the tail of parotid and anterior limit superior course
above mandible. Two constant reference lines were cre-
ated Inferior border of the mandible and 10 mm (1 cm)
below the mandible (Fig. 2).

The measurements of 1-vertical distance from the
angle of the mandible (blue arrow) and 2-lowest point of
the nerve with respect to the inferior edge of the mandi-
ble (green arrow) were obtained (Fig. 2). Variable inten-
sity stimulator was used to stimulate both the marginal
and cervical branches. MMN was identified by observ-
ing the mentalis muscle contraction, twitching of lower
lip. The cervical branches were then cut. Evaluation
of the marginal nerve was then conducted in the ward
postoperatively.

Statistical analysis
Results were tabulated and analyzed statistically by using:

1. One-sample t test.
2. Paired samples t test.
3. Tests of agreement and association.
— Kappa and lambda statistics.
4. Nerve position association with age.
— One-way ANOVA, Pearson correlation and lin-
ear regression.

— Oncology/Neck Dissections(46/52) — 88%
— Salivary Gland Procedures(4/52) — 8%

— Parapharyngeal Space(2/52)— 4%
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Fig. 2 Reference lines and measurements

Results

Fifty two patients were enrolled in the study, 36 males
and 16 females. 85 Nerves were tested, 47 right and 38
left. Mean age was 57.6 years (range 24—87 years). 33
Patients with bilateral measurements.

Marginal mandibular nerve location relative to the
inferior border of mandible was measured (Table 1). We
were comparing the locations of the nerve (the mean
nerve position, the lowest, and the highest position) to
the angle and the lowest border of the mandible in the
right and left side (Table 1). The main nerve position
in the right side was 2.7 mm above the right angle and
0.2 mm above the right lowest point, while in the left side
the mean nerve position was 3.4 mm above the angle and
1.3 mm above the lower point. On the other hand the
lowest nerve position in the right hand side was 10 mm
below the angle of the mandible and to the lowest point
of the mandible as well, while in the left side, the low-
est point was 6 mm below the angle of the mandible and
10 mm below the lower point. Also, the location of the
highest point of the nerve compared to the angle and the
lowest point of the mandible in both sides, which showed
that in the right side the highest point is 20 mm above the

Table 1 Marginal mandibular nerve location relative

to the inferior border of mandible
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angle of the mandible and 13 mm above the lowest point
of the mandible. In the left side, the highest point was
13 mm above the left angle and 10 mm above the lowest
point of the mandible.

Also, MM nerve position relative to the test value of
10 mm below the mandible was measured (Table 2), and
we measured the mean difference, P value and 95 % CI
in relation to the angle on the mandible and lowest point
in right and left side. The mean difference of the position
of the MMN and the angle of the mandible and the low-
est point of the mandible were measured, and showed
that the mean difference to the right angle 12.723 mm,
to the right lowest point is 10.149, to the left angle is
13.395 mm, and to the left lowest point is 11.342 mm.
The p value was measured and it was <0.001 (statisti-
cally significant). Also, the 95 % confidence interval (CI)
in relation to the four points were measured and showed
11.19-14.25 to the right angle, 9.09-11.21 to the right
lowest point, 11.87-14.92 to the left angle, and 9.92—
12.76 to the left lowest point.

Right versus left comparison relative to inferior bor-
der of mandible was done (Table 3). Thirty three of 52
patients (64 %) with bilateral MM measurement. We
measured the mean Rt and Lt MMN relative to the angle
and lowest point. Also, the difference and the p value
were measured. The kappa was 0.106 and lambda was
0. The comparison for the angle was 2.0 mm above the
mean Rt MMN, 3.3 mm above the mean Lt MMN, the
difference was 1.3 mm, and the p value was 0.12 (not sta-
tistically significant). While the comparison for the low-
est point was 0.8 mm below the mean Rt MMN, 1.2 mm

Table2 MM nerve position relative to the test value
of 10 mm below the mandible

Mean difference? p value 95 % Cl
Right angle 12.723 <0.001 11.19-14.25
Right lowest 10.149 <0.001 9.09-11.21
Leftangle 13.395 <0.001 11.87-14.92
Left lowest 11.342 <0.001 9.92-12.76

2 All units are in millimeters (mm)

Table 3 Right versus left comparison relative to inferior
border of mandible 33 of 52 patients (64 %) with bilateral
MM nerve measurements

Mean nerve position® Lowest Highest Angle Lowest
Right angle 2.7 Above 10 Below 20 Above Mean Rt MMN 2.0 Above 0.8 Below
Right lowest 0.2 Above 10 Below 10 Above Mean Lt MMN 3.3 Above 1.2 Above
Leftangle 3.4 Above 6 Below 13 Above Difference 13 20
Left lowest 1.3 Above 10 Below 10 Above p value 0.12 (NS) 0.04

2 All units are in millimeters (mm)

2 All units are in millimeters (mm), k =0.106, . =0
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above the mean Lt MMN, the difference was 2.0 mm, and
the p value was 0.04 (statistically significant).

Correlation and regression analysis of age to lowest
position of MM nerve was done (Fig. 3). The ANOVA
mean comparisons was NS. The correlation and regres-
sion analysis of age to lowest position of MM nerve as
follows:

Right MMN: Pearson correlation coefficient: 0.11. Lin-
ear regression of age: p = 0.46 (NS).
Left MMN: Pearson correlation coefficient: 0.24. Lin-
ear regression of age: p = 0.15 (NS).

Discussion

The marginal mandibular branch of the facial nerve can
be difficult to locate in the process of performing a neck
dissection, or for any procedure in the upper neck. Care-
ful attention to the anatomic relationships is needed to
allow safe identification and preservation of this impor-
tant structure. During a neck dissection, complete clear-
ance of nodal tissue is often required that requires a
sound anatomical knowledge of the nerve.

Current publications describe the position of this
facial nerve branch as “about 1 ¢cm in front of and below
the angle of the mandible” [18], then “the nerve curves
downwards below and in front of the mandible across
the facial vessels about 1 finger’s breadth below the man-
dible” [19]. However, at the University of Alberta, over
350 procedures are performed annually that necessitate
the identification of the marginal mandibular nerve. The
nerve was frequently discovered to be passing in higher
than published position of the marginal mandibular
nerve. The anatomy of the marginal mandibular nerve
in its vulnerable position in the upper neck is variable
between patients. The course and position of the nerve
also varies with the position of the head and downward
traction on the investing layer of cervical fascia. The
dynamic nature of the nerve was evident in this study.

BAbove
@At Mandible

DBelow

Relative Position

Fig. 3 Effect of age
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This explains, in part, the discrepancies between cadaver
studies and clinical observations. Cadaver tissue is con-
tracted and relatively immobile. Of interest, when fresh
as opposed to embalmed cadaver material is studied,
the nerve is consistently reported below the lower bor-
der of the mandible. The comparison between the result
of different previous studies is summarized in Table 4. In
a series of 22 fresh cadavers Savary et al. [20] observed
some branches as low as 3—4 cm below the lower border
of the mandible.

Nelson and Gingrass [17] noted that the marginal man-
dibular nerve was well below the inferior border of the
mandible in almost every instance in fresh cadaver speci-
mens and clinical dissections. Both these reports recom-
mended cervical incisions several centimeters below the
inferior border of the mandible. Nason et al. [15] con-
firms the consistent course of the marginal nerve below
the inferior border of the mandible.

The observation by Baker and Conley [21] that the
nerve is drawn downward with the extension of neck is
confirmed. A cervical incisions 2 cm below the lower bor-
der of mandible will place the nerve at risk in a significant
number of patients. Detailed anatomic dissections [5, 8,
17] show that there are often multiple contributions to
the marginal mandibular nerve, and that it can be difficult
to discern between mandibular and platysmal branches.
Dingman and Grabb [5] noted that in many specimens
fine branches could be seen running along the lower
border of the mandible, some up to 2 cm below it. They

Table 4 Relation of MMN with inferior border of mandible
and facial artery, comparison of previous publications

References Subject Reference Reference to lower
to facial artery  border mandible
Above Below
Dingman and Cadaver Antto 100% O
Grabb [5] Post to 81%  19%
Wangetal. [12]  Cadaver Antto 90 % 10%
Post to 67 % 33%
Savary etal.[20] ~ Cadaver Antto a 27 %
Post to ? 63 %
Nason et al. [15] Patient a 64 %
Nelsonand Gin-  Cadaver 100 %
grass [17]
Baker and Conley Patient Almost 100 %
(21]
Woltmannetal.  Cadaver 5770% 43.30%
[29]
Ziarah and Atkin-  Cadaver 47 % 53%
son [25]

ant anterior, post posterior
@ Not reported
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stated that these branches terminated in and innervated
the platysma in all specimens. Nelson and Gingrass [17]
argued that these same branches, when followed ante-
riorly in fresh cadaver specimens and in clinical prac-
tice, ascended over the lower border of the mandible to
innervate specific lip depressors. They contend that these
branches should be identified as mandibular and not cer-
vical branches. Skandalakis et al. [22] describes an ante-
rior ramus of the cervical division of the facial nerve that
joins the mandibular ramus to contribute to the inner-
vations of the lower lip. There are also observations that
the platysma, innervated by the cervical division of the
facial nerve, contributes to depression of the lower lip [6].
Division of the cervical branch of the facial nerve or the
platysma can result in a pseudo-paralysis of the marginal
mandibular nerve that usually recovers spontaneously.
From a practical point of view there is usually a single
identifiable nerve ramus coursing superficial to the facial
veins that results in asymmetry of the lower lip if divided.
Stern [8] indicates that if the nerve does not course above
the inferior border of the mandible within 2 cm of the
facial vessels it is not the marginal mandibular nerve. A
low cervical incision with a ‘nonvisualization” approach to
the marginal mandibular nerve is supported [23, 24].

Ziarah and Atkinson [25] dissected 76 human facial
halves and found marginal mandibular nerve distances
to the inferior margin of the mandible no greater than
1.2 cm. On the other hand, Wang et al. [12] found values
varying from 0 to 3 cm, and in 95.64 % the nerve passed
0-2 cm away below the inferior margin of the mandible.

In a study by Dingman and Grabb [5], 100 facial halves
were dissected with specific attention to the course of
the marginal mandibular branch in relationship to the
lower edge of the mandible. Posterior to the facial artery,
the mandibular branch mostly remained superior to the
inferior border of the mandible. However in 19 % one or
more rami of the marginal mandibular branch formed
a downward arc, whose lowest point extended 1.0 cm
below the inferior border of the mandible.

Potgieter et al. [26] indicates a range between —6.2 and
5.1 mm (negative value % inferior to landmark; positive
value % superior to landmark) of the MMB to the angle
of the mandible and a range between —6.9 and 7.4 mm
of the nerve to a point just anterior to the facial artery
on the inferior border of the mandible. This suggests
a slightly lower than the reported position of the MMB
posterior to the facial artery when compared to the work
by Dingman and Grabb [5], and almost as low as sug-
gested by Baker and Conley [21].

Peterson and Johnston studied 100 patients undergoing
parotidectomy and found that the marginal mandibular
branch can be located near the angle of the mandible at
a point 4.0-4.5 cm from the attachment of the ear lobe
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[27]. Baker and Conley [21] reported that in their expe-
rience with parotidectomies, the marginal mandibular
branch was located 1-2 cm below the inferior border of
the mandible in almost every instance. In this study, the
difference between their report and that of Dingman and
Grabb was explained by the fact that their patients were
surgical cases with head rotated and extended, whereas
Dingman and Grabb had studied preserved cadavers [5].

In the present study, we describe the accurate course
and localization of the marginal mandibular branch by
using the ramus of the mandible and facial artery as cer-
tain anatomical landmarks. Both of these landmarks can
be felt easily by palpation in humans and therefore, they
have a practical importance for the surgeon. Marginal
mandibular nerve location relative to the inferior border
of mandible was measured (Table 1).

In our study, the main nerve position in the right side
was 2.7 mm above the right angle and 0.2 mm above the
right lowest point, while in the left side the mean nerve
position was 3.4 mm above the angle and 1.3 mm above
the lower point. On the other hand the lowest nerve posi-
tion in the right hand side was 10 mm below the angle
of the mandible and to the lowest point of the mandible
as well, while in the left side, the lowest point was 6 mm
below the angle of the mandible and 10 mm below the
lower point. Also, the location of the highest point of
the nerve compared to the angle and the lowest point
of the mandible in both sides, which showed that in the
right side the highest point is 20 mm above the angle of
the mandible and 13 mm above the lowest point of the
mandible. In the left side, the highest point was 13 mm
above the left angle and 10 mm above the lowest point of
the mandible. The mean difference of the position of the
MMN and the angle of the mandible and the lowest point
of the mandible to the right angle 12.723 mm, to the right
lowest point is 10.149, to the left angle is 13.395 mm, and
to the left lowest point is 11.342 mm. The p value was
<0.001 (statistically significant). Also, the 95 % confidence
interval (CI) in relation to the four points showed 11.19—
14.25 to the right angle, 9.09-11.21 to the right lowest
point, 11.87-14.92 to the left angle, and 9.92-12.76 to the
left lowest point.

The anatomic changes that occur in the aging face are
delineated. With an adequate understanding of the ana-
tomic changes that occur with aging, rhytidectomy can
be approached as a reconstructive procedure, restoring
facial soft tissue to its original state and location [28].
In clinical experiences with parotidectomies and radi-
cal neck dissections, the mandibular branch of the facial
nerve has been 1-2 cm below the lower border of the
mandible in almost every instance. In some individu-
als with lax and atrophic tissues, the branches were even
3—4 c¢cm below [21].
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However in the present study, right versus left compar-
ison in relation to inferior border of mandible was done
(Table 3). 33 Of 52 patients (64 %) with bilateral MM
measurement. We measured the mean Rt and Lt MMN
relative to the angle and lowest point. Also, the difference
and the p value were measured. The kappa was 0.106 and
lambda was 0. The comparison for the angle was 2.0 mm
above the mean Rt MMN, 3.3 mm above the mean Lt
MMN, the difference was 1.3 mm, and the p value was
0.12 (not statistically significant). While the compari-
son for the lowest point was 0.8 mm below the mean
Rt MMN, 1.2 mm above the mean Lt MMN, the differ-
ence was 2.0 mm, and the p value was 0.04 (statistically
significant).

Correlation and regression analysis of age to lowest
position of MM nerve was done (Fig. 3). The ANOVA
mean comparisons was NS. The correlation and regres-
sion analysis of age to lowest position of MM nerve as
follows:

Right MMN: Pearson correlation coefficient: 0.11. Lin-
ear regression of age: p = 0.46 (NS).

Left MMN: Pearson correlation coefficient: 0.24. Linear
regression of age: p = 0.15 (NS).

Significant difference in position with respect to age
and left versus right comparisons was not found.

Irrespective of the site of the skin incision, skin flaps
should be carefully elevated in a plane immediately
deep to the platysma and superficial to the investing
layer of deep cervical fascia and marginal mandibu-
lar nerve. It is not the level of the skin incision that is
important but the level of transection of the investing
layer of cervical fascia. Knowledge of the dynamic and
variable location of the marginal mandibular nerve rel-
ative to the inferior border of the mandible is useful in
this regard. The decision to visualize the nerve needs
to be individualized. If it is deemed necessary to divide
the cervical fascia within 3—-4 cm of the inferior bor-
der of the mandible it is the authors’ opinion that an
attempt should be made to visualize the course of the
nerve. The nerve is then preserved or sacrificed based
on the oncologic objectives of the procedure. Electrical
cautery should be used sparingly, and attention should
be directed to avoiding traction or pressure injury from
retractors [15].

However, we recommend a novel surgical approach to
the safe identification and preservation of the marginal
mandibular nerve:

Incision has to be placed 4 cm below inferior border
of mandible. Elevation of sub-platysmal plane has to
be performed till above the mandible, leaving behind
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the superficial fascia along with the facial lymphnodes.
Meticulous dissection of superficial fascia has to be
performed at mandible parallel to the course of the
nerve to locate the MMN. Following the identification
of MMN the facial lymph nodes (nodes of star) has to
be dissected, sparing the MMN in case of malignancy,
specially oral cavity cancer. This technique creates the
field to dissect the nodes more aggressively simultane-
ously ensuring preservation of MMN, thus should be
the preferable approach for oncological cases. Most
of the patients in this study suffered from head and
neck malignancy and none of them had any metastatic
recurrence in the neck nodes. We advocate this tech-
nique for both malignant and non-malignant situations.

There were some limitations:

Quantitatively landmarking of the cervical branch.
Also, the analysis of extent and etiology of disease, physi-
cal characteristics (neck circumference), and intra-opera-
tive positioning of patients.

Conclusions
1. The in vivo course of the marginal mandibular nerve
is significantly higher than previously published.
2. The location of the nerve on the right does not cor-
relate with the left.
3. Location of the nerve does not correlate with
patient’s age.

Abbreviations
MMN: Marginal mandibular nerve; MMB: Marginal mandibular branch; Cl:
Confidence interval.

Authors’ contributions

KA-Q have made substantial contributions to conception and design, acquisi-
tion of data; drafting the article. AM have made substantial contributions to
acquisition of and interpretation of data; JA have made substantial contribu-
tions to acquisition of and interpretation of data; JH was the surgeon; have
made substantial contributions to conception; have been involved revising
manuscript critically for important intellectual content; HS was the surgeon;
have made substantial contributions to conception; have been involved
revising manuscript critically for important intellectual content. Tl has been
involved in revising manuscript and has given final approval of the version to
be published. All authors read and approved the final manuscript.

Author details

! Division of Otolaryngology-Head and Neck Surgery, University of Alberta,
Edmonton, Canada. ? Department of Otolaryngology-Head and Neck Surgery,
College of Medicine, King Saud University, Riyadh, Kingdom of Saudi Arabia.

? College of Medicine and Research Center, King Saud University, Riyadh, Saudi
Arabia. “ King Abdul Aziz University Hospital, King Saud University, PO Box
no-245, Riyadh 11411, Kingdom of Saudi Arabia.

Compliance with ethical guidelines

Competing interests
The authors declare that they have no competing interests.

Received: 21 January 2014 Accepted: 6 August 2015
Published online: 27 August 2015



AL-Qahtani et al. BMIC Res Notes (2015) 8:382

References

1.

2.

Gray H, Williams PL, Bannister LH (1995) Gray's anatomy: the anatomical
basis of medicine and surgery, 38th edn. Churchill Livingstone, New York
Laus M, Pignatti G, Malaguti MC, Alfonso C, Zappoli FA, Giunti A (1996)
Anterior extraoral surgery to the upper cervical spine. Spine (Phila Pa
1976) 21(14):1687-1693

Rodel R, Laskawi R (1998) Isolated paralysis of the ramus marginalis man-
dibulae nervi facialis: clinical aspects, etiology, diagnosis and therapy. An
overview. Laryngorhinootologie 77(2):115-121

Pistre V, Pelissier P, Martin D, Lim A, Baudet J (2001) Ten years of experi-
ence with the submental flap. Plast Reconstr Surg 108(6):1576-1581
Dingman RO, Grabb WC (1962) Surgical anatomy of the mandibular
ramus of the facial nerve based on the dissection of 100 facial halves.
Plast Reconstr Surg 29:266-272

Tulley P Webb A, Chana JS, Tan T, Hudson D, Grobbelaar AO, Harrison DH
(2000) Paralysis of the marginal mandibular branch of the facial nerve:
treatment options. Br J Plast Surg 53:378-385

Liebman EP, Webster RC, Gaul JR, Griffin T (1988) The marginal mandibular
nerve in rhytidectomy and liposuction surgery. Arch Otolaryngol Head
Neck Surg 114(2):179-181

Stern S (1992) Anatomic correlates of head and neck surgery. Head Neck
14:328-331

Arden RL, Sinha PK (1998) Vertical suture plication of the orbicularis oris
muscle: a simple procedure for the correction of unilateral marginal
mandibular nerve paralysis. Facial Plast Surg 14:173Y177

Romanes GJ (1987) Cunningham’s manual of practical anatomy, volume
3, head, neck and brain, 15th edn. Oxford Medical Publications, Oxford
University Press, Oxford

Touré S, Vacher C, Bertrand JC (2004) Anatomy of the marginal mandibu-
lar branch of facial nerve. Rev Stomatol Chir Maxillofac 105(3):149-152
Wang TM, Lin CL, Kuo KJ, Shih C (1991) Surgical anatomy of mandibular
ramus of the facial nerve in Chinese adults. Acta Anat (Basel) 142:126-131
Moore KL (1985) Clinically Oriented Anatomy, 2nd edn. Williams and
Wilkins, Baltimore, pp 829-832

Williams PL, Bannister LH, Berry MM, Collins P, Dyson M, Dussek JE, Fergu-
son MWJ (1995) Gray's Anatomy, 38th edn. Churchill Livingstone, London,
p 1247

Nason RW, Binahmed A, Torchia MG, Thliversis J (2007) Clinical observa-
tions of the anatomy and function of the marginal mandibular nerve. Int
J Oral Maxillofac Surg 36(8):712-715 (Epub 2007 Mar 27)

Saylam C, Ucerler H, Orhan M, Uckan A, Ozek C (2007) Localization of
the marginal mandibular branch of the facial nerve. J Craniofac Surg
18(1):137-142

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Page 7 of 7

Nelson DW, Gingrass RP (1979) Anatomy of the mandibular branches of
the facial nerve. Plast Reconstr Surg 64:479-482

Bailey BJ, Johnson JT, Newlands SD (eds) (2006) Head and neck surgery—
otolaryngology, vol 1, 4th edn. Lippincott Williams & Wilkins, Philadelphia,
p 1586

Watkinson JC, Wilson JA, Gaze M, Stell PM, Maran AGD (2000) Stell and
Maran’s head and neck surgery, 4th edn. Butterworth-Heinemann,
Oxford, p 95

Savary V, Robert R, Rogez JM, Armstrong O, Leborgne J (1997) The man-
dibular marginal ramus of the facial nerve: an anatomic and clinical study.
Surg Radiol Anat 19:69-72

Baker DC, Conley J (1979) Avoiding facial nerve injuries in rhytidectomy.
Plast Reconstr Surg 64:781-795

Skandalakis JE, Gray SW, Rowe JS Jr (1979) Surgical anatomy of the sub-
mandibular triangle. Am Surg 45:590-596

Ichimura K, Nibu K-I, Tanaka T (1997) Nerve paralysis after surgery in the
submandibular triangle: review of University of Tokyo Hospital experi-
ence. Head Neck 19:48-53

Smith WP, Peters WIN, Markus AF (1993) Submandibular gland surgery:
an audit of clinical findings, pathology and postoperative morbidity. Ann
Royal Coll Surg Engl 75:164-167

Ziarah HA, Atkinson ME (1981) The surgical anatomy of the cervical
distribution of the facial nerve. Br J Oral Surg 19:171-179

Potgieter W, Meiring JH, Boon JM, Pretorius E, Pretorius JP, Becker PJ
(2005) Mandibular landmarks as an aid in minimizing injury to the mar-
ginal mandibular branch: a metric and geometric anatomical study. Clin
Anat 18(3):171-178

Peterson RA (1987) Johnston DL Facile identification of the facial nerve
branches. Clin Plast Surg 14(4):785-788

Stuzin J, Baker TJ, Gordon HL (1992) The relationship of the superficial and
deep facial fascias: relevance to rhytidectomy and aging. Plast Reconstr
Surg 89:441Y449

Woltmann M, Faveri R, Sgrott EA (2006) Anatomosurgical study of the
marginal mandibular branch of the facial nerve for submandibular surgi-
cal approach. Braz Dent J 17(1):71-74 (Epub 2006 May 2)

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

* Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolMed Central
J




	Intraoperative localization of the marginal mandibular nerve: a landmark study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Authors’ contributions
	Received: 21 January 2014   Accepted: 6 August 2015References




