
Review began 11/27/2021 
Review ended 11/30/2021 
Published 12/02/2021

© Copyright 2021
Kaliappan et al. This is an open access
article distributed under the terms of the
Creative Commons Attribution License CC-
BY 4.0., which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

Topographical Landmarks for the Identification
of Branches of Mandibular Nerve and Its Surgical
Implications: A Cadaveric Study
Ariyanachi Kaliappan  , Vidhya Meena S  , Sivakumar Manivasagam  , Vanangamudi Kaliappan  , Lakshmi
Jyothi 

1. Anatomy, All India Institute of Medical Sciences, Bibinagar, Hyderabad, IND 2. Anatomy, Thiruvallur Medical
College, Chennai, IND 3. Anatomy, Thiruvannamalai Medical College, Thiruvannamalai, IND 4. Orthopaedics,
Government Theni Medical College, Theni, IND 5. Microbiology, All India Institute of Medical Sciences, Bibinagar,
Hyderabad, IND

Corresponding author: Ariyanachi Kaliappan, ariyan.mahi@gmail.com

Abstract
Introduction
Basic knowledge of anatomy is crucial in providing predictable, safe, and efficacious mandibular anesthesia
as the mandibular nerve is vulnerable to injury during dental procedures and other surgical manoeuvers.
The lack of availability of the appropriate topographical bony landmarks for the location of the branches of
this nerve often accounts for iatrogenic injuries and the failure to obtain adequate local anesthaesia. Hence
we aimed to describe the topographical landmarks of the branches of the mandibular nerve and their
variations in the infratemporal fossa.

Methodology
In 16 formalin-fixed cadavers, irrespective of the sex of the cadavers, bilateral dissection of the
infratemporal fossa was done after identifying the necessary bony landmarks. The mandibular nerve and its
branches were traced out and the required measurements were taken using the digital vernier caliper. The
results were statistically analysed for mean, range, and standard deviation.

Results
The masseteric nerve is 15.87+/-1.64 mm superior to the lowest point on the mandibular notch. The lingual
nerve in the third molar area is at the depth of 24.75+/-2.38 mm from the angle of the mandible (gonion),
making an angle of 50° with the base of the mandible. 20.13+/-3.1 mm inferior to the mandibular notch is
the precise location of the mandibular foramen which allows access to the inferior alveolar nerve. The
incidence of accessory mandibular foramen in the dissected samples is 9.37%.

Conclusion
The topography of the masseteric nerve, lingual nerve, and inferior alveolar nerve was studied using
constant and reliable bony landmarks in the cadaver which might aid effective dental and facio-maxillary
surgical procedures. However, the outcome of this study could not be applied to paediatric patients as the
subjects were restricted to adult cadavers.

Categories: Other, Anatomy, Oral Medicine
Keywords: accessory mandibular foramen, mandibular foramen, inferior alveolar nerve, lingual nerve, massetric
nerve

Introduction
The largest division of the trigeminal nerve is the mandibular nerve. Mandibular nerve block analgesia which
involves the temporary blockage of the lingual nerve, inferior alveolar nerve, and the masseteric nerve is
normally a safe and rewarding method employed in the management of pain during dental, oral, and
maxillofacial surgical procedures. But a few patients do encounter the undesirable side effects of the
impairment of neurosensory function after mandibular block anaesthesia. The masseteric nerve block
technique is being used for the reduction of dislocated mandibular condyles and for facial reconstruction
techniques [1]. Nevertheless, because the facial parameters on which certain surgical methods are based
often vary, it is not always feasible to detect the nerve. Variable anatomical localisation of the lingual nerve
ensures proper understanding of its position which will reduce the possible damage and morbidity [2,3].
Further, the failure rate of inferior alveolar nerve block procedure is about 20-25% as there is a lack of ideal
bony landmarks to localize the mandibular foramen. The failure of anaesthesia caused by the inferior
alveolar nerve block might be explained by a lack of proper understanding of the anatomical placement of
the mandibular foramen, especially as the location of the mandibular foramen varies from person to
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person [4]. This study was carried out to gain adequate knowledge of the topography of these branches in
the cadavers which could be reproduced in the patients during the surgical procedures involving these
nerves.

Materials And Methods
The study was approved by the Post Graduate Research Monitoring Committee (Reg. No:
PGRMC/ANAT/02/2014) and Institutional Ethics Committee (Project No: JIP/IEC/SC/2014/8/600) and was
carried out in the Department of Anatomy. Sixteen formalin-fixed cadavers fit to be dissected in the
infratemporal fossa were included for the study. The cadaver number, age, sex, and date of dissection were
recorded. The palpable bony landmarks of the infratemporal fossa - the angle of the mandible (gonion), the
base of the mandible, anterior border of the ramus of the mandible, posterior border of the ramus of the
mandible, temporomandibular joint, zygomatic arch, and mandibular notch - were identified (Figure 1).

FIGURE 1: External palpable bony landmarks related to the
infratemporal fossa
A – TM joint (temporomandibular joint); B – zygomatic arch; C – mandibular notch/sigmoid notch; D – posterior
border of the ramus of the mandible; E – anterior border of the ramus of the mandible; F – gonion/angle of the
mandible; G – base of the mandible

An incision was made on the skin over the zygomatic arch and along the anterior border of the ramus of the
mandible. After removing the skin and the fascia, an incision was made gently over the exposed masseter
muscle along the lower border of the zygomatic arch. Care was taken not to damage the underlying
masseteric nerve. The muscle belly was then gently reflected downwards and laterally, exposing the
masseteric nerve. It was noted that the masseteric nerve enters the masseter from the undersurface of the
muscle after exiting via the mandibular notch, also called the sigmoid notch (Figures 2, 3).
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FIGURE 2: Exposure of masseter muscle
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FIGURE 3: Exposure of masseteric nerve

The distance between the masseteric nerve and the midpoint of the temporomandibular joint capsule was
measured with the help of a digital vernier caliper. The distance between the exit of the nerve immediately
below the zygomatic arch and the lowest point of the mandibular notch was also measured using the vernier
caliper (Figure 4).

2021 Kaliappan et al. Cureus 13(12): e20120. DOI 10.7759/cureus.20120 4 of 17

https://assets.cureus.com/uploads/figure/file/291706/lightbox_7fc633804f4b11ec8c11e7fb25a1f9e0-Figure-3.png


FIGURE 4: Topography of the masseteric nerve
A – Distance from the mid-point of the temporomandibular joint capsule to the masseteric nerve (immediately
below the lower border of the zygomatic arch)

B – Distance from the lowest point on the mandibular notch to the masseteric nerve

TMJ - temporomandibular Joint 

Then with the help of a cross-cut hand saw, the mandible was cut into two halves at the symphysis menti.
Each half of the bone was then disarticulated from the corresponding temporomandibular joint. The
zygomatic arch was broken followed by meticulous dissection and removal of temporalis, medial pterygoid,
and lateral pterygoid muscles. The mandibular nerve with its trunk, anterior division, and posterior division
was identified. The bifurcation spot of the lingual nerve and inferior alveolar nerve from the posterior
division was noted. Otic ganglion was traced and found medial to the mandibular nerve trunk under the
foramen ovale. The posterior division of the mandibular nerve and its branches were traced. Any variations
or abnormal communications between the branches if present were noted. The tongue was pushed aside and
an incision was made in the mucosa around the lingual plate of the third molar area. The lingual nerve was
traced. A probe was inserted at the gonion at an angle of 50° (50 degrees) with the base of the mandible to
reach the lingual nerve in the third molar area (Figure 5).
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FIGURE 5: Exposure of lingual nerve in the third molar area

Then the distance from the point of entry of the probe at the gonion to the lingual nerve was measured
(Figure 6).
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FIGURE 6: Lingual nerve topography - lateral view
X – Distance from the gonion (angle of the mandible) to the lingual nerve in the third molar area at an angle of 50°
with the base of the mandible

LN - lingual nerve; IAN - inferior alveolar nerve

The vertical distance from the lingual nerve to the alveolar crest of the distolingual area of the third molar
and the horizontal distance from the lingual nerve to the lingual plate of the distolingual area of the third
molar were also measured with the digital vernier caliper (Figure 7).

2021 Kaliappan et al. Cureus 13(12): e20120. DOI 10.7759/cureus.20120 7 of 17

https://assets.cureus.com/uploads/figure/file/291709/lightbox_0e1097c04f4c11ec9065d397e97fbe2d-Figure-6.png


FIGURE 7: Lingual nerve topography - medial view
Y – Distance from the lingual nerve to the alveolar crest of the (distolingual area of) third molar

Z – Distance from the lingual nerve to the lingual plate of the (distolingual area of) third molar

LN - lingual nerve; IAN - inferior alveolar nerve

The mandibles were removed from the cadavers; then all the muscle fibres attached to them were
removed. The mandibular foramen's precise location was investigated (Figures 8, 9).
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FIGURE 8: Topography of mandibular foramen
C – Distance from the mandibular foramen to the angle of the mandible, at an angle of 50° with the lower border of
the base of the mandible

D – Distance from the mandibular foramen to the lowest point (center) of the mandibular notch

FIGURE 9: Topography of the mandibular foramen
E – Angle formed by the mandibular foramen at the angle of the mandible (gonion) with the lower border of the
base of the mandible    
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The vernier calliper was used to calculate the distance between the gonion (angle of the mandible) and the
mandibular foramen. The distance between the lowest point (middle of the mandibular notch) on the
sigmoid notch and the mandibular foramen was also measured. The angle formed between the mandibular
foramen (at the angle of the mandible) and the base of the mandible was measured using a
protractor (Figure 10). 

FIGURE 10: Landmarks for the mandibular foramen topography
C – Distance from the mandibular foramen to the angle of the mandible, at an angle of 50° with the lower border of
the base of the mandible

D – Distance from the mandibular foramen to the lowest point (center) of the mandibular notch

E – Angle formed by the mandibular foramen at the angle of the mandible (gonion) with the lower border of the
base of the mandible 

MF - mandibular foramen   

After that, the mandibles were checked for any accessory mandibular foramen (Figure 11).
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FIGURE 11: Accessory mandibular foramen
MF - mandibular foramen

GraphPad Instat 3 (San Diego, USA) was used to accomplish the statistical analysis. For every parameter,
descriptive statistics were calculated. The Student's t-test was used to compare each parameter on the right
and left sides.

Results
Out of 16 formalin-fixed cadavers dissected, 14 (87.5%) were males and 2 (12.5%) were females (Table 1).

Sex of the cadavers No. of cadavers No. of mandibular nerves traced

Male 14 28

Female 2 4

Total 16 32

TABLE 1: Sex distribution of the cadavers

Masseteric nerve topography
The topographical landmarks for the masseteric nerve were studied in relation to the temporomandibular
joint and mandibular notch (Table 2).
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Measurement Mean ± SD (mm) n = 32 Range (mm)

A 16.15   ± 2.32 12.5 – 21.5

B 15.87  ±  1.64 13 - 18

TABLE 2: Masseteric nerve topography in relation to temporomandibular joint and mandibular
notch
A – Distance from the mid point of the temporomandibular joint capsule to the masseteric nerve (immediately below the lower border of zygomatic arch)

B – Distance from the lowest point on the mandibular notch to the masseteric nerve

The masseteric nerve was 16.15 ± 2.32 mm medial to the midpoint of the temporomandibular joint capsule immediately below the lower border of the
zygomatic arch. The masseteric nerve was 15.87 ± 1.64 mm superior to the lowest point on the mandibular notch.

The measurements related to the topography of the masseteric nerve were compared between the right and
the left sides (Table 3).

Measurement Side Mean ± SD (mm) n = 16 Range (mm) P-value

  A  
          Right    16.25 ±2.29 12.5-21.5

0.823
           Left   16.06 ± 2.40 13-21

  B
         Right    15.93 ±1.61 13.5-17.5

0.833
          Left    15.81 ±1.72 13-18

TABLE 3: Bilateral comparison of the measurements related to the topography of masseteric
nerve
A – Distance from the mid-point of the temporomandibular joint capsule to the masseteric nerve (immediately below the lower border of the zygomatic
arch)

B – Distance from the lowest point on the mandibular notch to the masseteric nerve

 In the 16 formalin-fixed cadavers dissected, no statistically significant difference was observed in the measurements related to the topography of the
masseteric nerve between the right and the left side (p>0.05)

Lingual nerve topography
The topographical landmarks for the lingual nerve were studied in relation to the gonion, alveolar crest of
the distolingual area of the third molar, and the lingual plate of the distolingual area of the third molar
(Table 4).
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Measurement Mean ± SD (mm) n=32 Range (mm)

X 24.75 ±2.38 22-30

Y 6.49 ± 0.58 5.4-7.5

Z 2.55± 0.55 1.7-4.0

TABLE 4: Lingual nerve topography in relation to the gonion, alveolar crest and lingual plate of
the third molar
X – Distance from the gonion to the lingual nerve in the third molar area at an angle of 50° with the base of the mandible

Y – Distance from the lingual nerve to the alveolar crest of the distolingual area of the third molar

 Z – Distance from the lingual nerve to the lingual plate of the distolingual area of the third molar

The lingual nerve in the third molar area was at the depth of 24.75 ± 2.38 mm from the gonion at an angle of 50° with the base of the mandible. The
distance from the lingual nerve to the alveolar crest of the third molar was 6.49 ± 0.58 mm. The distance from the lingual nerve to the lingual plate of the
third molar was 2.55 ± 0.55 mm.

The measurements related to the topography of the masseteric nerve were compared between the right and
the left sides (Table 5)

Measurement SIDE Mean ± SD (mm) n=16 Range (mm) p-value

X
Right 24.75± 2.32 22-30

0.999
Left 24.75 ± 2.52 22-30

Y
Right 6.54 ± 0.56 5.4-7.4

0.634
Left 6.44 ± 0.55 5.4-7.5

Z
Right 2.56 ± 0.67 1.7-4

0.916
Left 2.54 ± 0.42 1.7-3

TABLE 5: Bilateral comparison of measurements related to topography of lingual nerve
X – Distance from the gonion to the lingual nerve in the third molar area at an angle of 50° with the base of the mandible

Y – Distance from the lingual nerve to the alveolar crest of the distolingual area of the third molar

 Z – Distance from the lingual nerve to the lingual plate of the distolingual area of the third molar

In the 16 formalin-fixed cadavers dissected, no statistically significant difference was observed in the measurements related to the topography of the
lingual nerve between the right and the left sides (p>0.05).

Mandibular foramen (for inferior alveolar nerve) topography
The topographical landmarks for the mandibular foramen (for inferior alveolar nerve) were studied in
relation to the gonion (angle of the mandible), the lowest point (centre) of the mandibular notch, and the
angle formed by the mandibular foramen with the base of the mandible (Table 6) 

2021 Kaliappan et al. Cureus 13(12): e20120. DOI 10.7759/cureus.20120 13 of 17



Measurement Mean ± SD n=32 Range (mm)

C (mm) 21 ± 3.33 13-27

D (mm) 20.13 ± 3.1 14-25

E(degree) 98 ± 5 85 -110

TABLE 6: Mandibular foramen topography in relation to the angle of the mandible and the
mandibular notch
C – Distance from the mandibular foramen to the angle of the mandible, at an angle of 50° with the lower border of the base of the mandible

D – Distance from the mandibular foramen to the lowest point (centre) of the mandibular notch to the mandibular foramen

E – Angle formed by the mandibular foramen at the angle of the mandible with the base of the mandible             

The mandibular foramen was 21 ± 3.33 mm superior to the gonion at an angle of 98° ± 5° with the base of the mandible. The mandibular foramen was
20.13 ± 3.1 mm inferior to the mandibular notch.

The measurements related to the topography of the masseteric nerve were compared between the right and
the left sides (Table 7).

Measurement Side Mean ± SD n=16 Range p-value

C (mm)
Right 21.18 ± 3.12 15-26

0.755
Left 20.81 ± 3.61 13-27

D (mm)
Right 20 ± 3.48 14-25

0.824
Left 20.25 ± 2.79 16-24

E (degree)
Right 98.43 ± 5.97 85-110

0.739
Left 97.8 ± 4.46 90-110

TABLE 7: Bilateral comparison of measurements related to the topography of mandibular foramen
C – Distance from the mandibular foramen to the angle of the mandible, at an angle of 50° with the lower border of the base of the mandible

D – Distance from the mandibular foramen to the lowest point (centre) of the mandibular notch to the mandibular foramen

E – Angle formed by the mandibular foramen at the angle of the mandible with the base of the mandible 

In the 16 formalin-fixed cadavers dissected, no statistically significant difference was observed in the measurements related to the topography of the
mandibular foramen between the right and the left sides (p>0.05)

Accessory mandibular foramen
Accessory mandibular foramen was observed in 9.37% of the specimens dissected (Figure 11).

Discussion
The masseteric nerve block is a novel technique used in the management of the pain and spasm of the
masseter muscle caused by the dislocated mandibular condyle [5-11]. Recently the masseter muscle is being
used for facial reanimation [12]. However, there is a paucity of knowledge regarding the precise topography
of the masseteric nerve. In the current study, only the constant bony landmarks - the temporomandibular
joint, zygomatic arch, and mandibular notch were taken into consideration to frame the topography of the
masseteric nerve. This is in contrast to the previous studies where the soft tissue landmarks were included to
identify the nerve. Collar et al., suggested a subzygomatic triangle that included the zygomatic arch,
temporomandibular joint, and frontal branch of the facial nerve for the localisation of the masseteric nerve
[13]. In the present study, in all the cadavers dissected, masseteric nerve emerged out of the mandibular
notch immediately below the lower border of the zygomatic arch. This is in accordance with the results of
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Cotrufu et al., who demonstrated the nerve immediately below the zygomatic arch to run within the muscle
belly [14]. However, this contradicts the observation by Borschel et al., where the nerve emerged out of the
mandibular notch 1 cm inferior to the zygomatic arch [12]. Kaya et al. also suggested the exit of the nerve
through the mandibular notch 13.8±4.5 mm inferior to the zygomatic arch [15]. In our observation, the
masseteric nerve was 16.15 ± 2.31 mm medial to the midpoint of the temporomandibular joint capsule
immediately below the lower border of the zygomatic arch and 15.87 ± 1.64 mm superior to the lowest point
of the mandibular notch, whereas Kaya et al., proposed that the masseteric nerve was related 10.6±2.7 mm
medial to the temporomandibular (TM) joint and 7.8±2.00 mm above the mandibular notch [16]. In this
current study, there was no significant statistical disparity in the parameters between the right and the left
side implying bilateral symmetry of the masseteric nerve.

The lingual nerve is more susceptible to injury during oral surgical procedures such as third molar
extraction, implant placements, mandibular osteotomies, and mandibular fracture repair [16,17]. Studies
have concluded that the anatomical localisation of the lingual nerve is highly variable which has resulted in
an increased incidence of lingual nerve damage. In this study, an attempt was made to localise the lingual
nerve in relation to the third molar and observed that the mean distance from the lingual nerve to the
alveolar crest of the third molar was 6.49 ± 0.58 mm and the mean distance from the lingual nerve to the
lingual plate of the third molar was 2.55 ± 0.55 mm. Our findings were not consistent with Kiesselbach and
Chamberlein who observed the distance from the lingual nerve to the lingual crest and the lingual plate of
the third molar was 2.28 and 0.58 mm respectively [3] and study by Mendes et al., where the distance from
the lingual nerve to the alveolar crest and the lingual plate of the third molar was found to be 16.8 mm and
4.4 mm respectively [18]. In the present study, the depth of the lingual nerve from the gonion was measured.
The lingual nerve in the third molar area was at the depth of 24.75 ± 2.38 mm from the gonion at an angle of
500 with the base of the mandible (Table 4). This information could be useful to avoid injury to the lingual
nerve while manipulating the mandibular fractures. Measurements between the right and left sides were
statistically insignificant indicating the bilateral symmetry of the nerve.

To achieve a successful and uncomplicated inferior alveolar nerve block, a thorough understanding of the
location of the mandibular foramen (MF) is required. The placement of local anaesthetic material extremely
close to the nerve before it reaches the mandibular foramen is linked to a satisfactory inferior alveolar nerve
block. The location of the MF is widely varied, according to data gathered from dry mandibles and
radiographic images [19-21]. The location of the MF in respect to the angle of the mandible (gonion),
mandibular notch, the base of the mandible, and the occlusal plane was studied in each half of the
mandibles gathered from 16 cadavers in this current study. In 87.5% of the samples, the mandibular foramen
was at the level of the occlusal surface of the third molar, in 6.25% of the samples, it was approximately 9.51
mm above the occlusal surface of the third molar and in the remaining samples, it was 8.19 mm below the
occlusal surface of the third molar. In the studies done by Augier M et al., and Basmajian et al., the position
of the MF was described to be slightly above the level of the occlusal plane [22,23], whereas Thangavelu et
al., illustrated that the location of MF lies either at or below the level of the occlusal plane [24]. Despite the
fact that a few studies have documented the MF in regard to the angle of the mandible and ramus of the
mandible [20,25], the angle of the mandible and the angle created by the mandibular foramen with the base
of the mandible were the focus of our investigation. The mandibular foramen was located 21 ± 3.33 mm
superior to the gonion at an angle of 98° ± 5° with the base of the mandible. The relationship between the
MF and mandibular notch was probed and the foramen was found to be located 20.13 ± 3.1 mm inferior to
the lowest point of the mandibular notch. This is similar to the findings of Oguz and Bozkir, who
demonstrated that the shortest distance between the mandibular foramen and the mandibular notch was
22.27 mm [26]. Measurements between the right and left sides were statistically insignificant, indicating the
bilateral symmetry of the MF, in turn the inferior alveolar nerve which is similar to the findings of Tsai HH
[27] and Braga et al [28].

If the accessory mandibular foramen (accessory MF) is present, the inferior alveolar nerve block may be
unsuccessful. They may convey the branches of the inferior alveolar nerve and arteries, resulting in the
failure of many dental treatments to accomplish inferior alveolar nerve block [29]. In our research, accessory
MF was identified inferior to the mandibular foramen in 9.37% of the samples. Accessory MFs were found
below the mandibular foramen in 22.07 percent of the mandibles and above the mandibular foramen in
25.22% of the population in a Brazilian research [30]. Knowing if the accessory MF is present might help to
avoid neurovascular problems during treatments targeting the ramus of the mandible.

Conclusions
Masseteric nerve, lingual nerve, and inferior alveolar nerve have got wide applications in various dental
procedures and surgical manoeuvres. Iatrogenic injuries and the inability to establish adequate local
anaesthetic are frequently caused by a lack of proper topographical bony landmarks for the identification of
the branches of these nerves. In this study, the topography of the masseteric nerve, lingual nerve, and
inferior alveolar nerve was studied using constant and reliable bony landmarks in the cadaver which might
aid effective dental and facio-maxillary surgical procedures. Since the bony landmarks are fixed and reliable,
they could be used effectively in clinical practice. However, the outcome of this study could not be applied to
paediatric patients as the subjects were restricted to adult cadavers. Similar sex differences were also not
taken into consideration. The cadaveric study when combined with clinical study (radiological study) will be
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more effective than an isolated cadaveric study.

Additional Information
Disclosures
Human subjects: All authors have confirmed that this study did not involve human participants or tissue.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Brenner E, Schoeller T: Masseteric nerve: a possible donor for facial nerve anastomosis? . Clin Anat. 1998,

11:396-400. 10.1002/(SICI)1098-2353(1998)11:6<396::AID-CA5>3.0.CO;2-8
2. Bataineh AB: Sensory nerve impairment following mandibular third molar surgery . J Oral Maxillofac Surg.

2001, 59:1012-7; discussion 1017. 10.1053/joms.2001.25827
3. Kiesselbach JE, Chamberlain JG: Clinical and anatomical observations on the relationship of the lingual

nerve to the mandibular third molar region. Int J Oral Maxillofac Surg. 1984, 42:565-7. 10.1016/0278-
2391(84)90085-5

4. Hillerup S, Jensen R: Nerve injury caused by mandibular block analgesia . Int J Oral Maxillofac Surg. 2006,
35:437-43. 10.1016/j.ijom.2005.10.004

5. Young AL, Khan J, Thomas DC, Quek SY: Use of masseteric and deep temporal nerve blocks for reduction of
mandibular dislocation. Anesth Prog. 2009, 56:9-13. 10.2344/0003-3006-56.1.9

6. Pertes RA, Gross SG: Clinical management of temporomandibular disorders and orofacial pain .
Quintessence Int. 1995, 65:266-80.

7. Kavuncu V, Sahin S, Kamanli A, Karan A, Aksoy C: The role of systemic hypermobility and condylar
hypermobility in temporomandibular joint dysfunction syndrome. Rheumatol Int. 2006, 26:257-60.
10.1007/s00296-005-0620-z

8. Laskin DM, Greence CS, Hylander WL: TMDs: an evidence based approach to diagnosis and treatment.
Quintessence Int. 2006, 36:140-6.

9. Littler BO: The role of local anaesthesia in reduction of long standing dislocation of the temporomandibular
joint. Br J Oral Surg. 1980, 18:81-5. 10.1016/0007-117x(80)90056-6

10. Caminiti MF, Weinberg S: Chronic mandibular dislocation: the role of non-surgical and surgical treatment . J
Can Dent Assoc. 1998, 64:484-91.

11. Lee SH, Son SI, Park JH, Park IS, Nam JH: Reduction of prolonged bilateral temporomandibular joint
dislocation by midline mandibulotomy. Int J Oral Maxillofac Surg. 2006, 35:1054-6.
10.1016/j.ijom.2006.03.023

12. Borschel GH, Kawamura DH, Kasukurthi R, Hunter DA, Zuker RM, Woo AS: The motor nerve to the masseter
muscle: an anatomic and histomorphometric study to facilitate its use in facial reanimation. J Plast Reconstr
Aesthet Surg. 2012, 65:363-6. 10.1016/j.bjps.2011.09.026

13. Collar RM, Byrne PJ, Boahene KD: The subzygomatic triangle: rapid, minimally invasive identification of the
masseteric nerve for facial reanimation. Plast Reconstr Surg. 2013, 132:183-8.
10.1097/PRS.0b013e318290f6dc

14. Cotrufo S, Hart A, Payne AP, Sjogren A, Lorenzo A, Morley S: Topographic anatomy of the nerve to
masseter: an anatomical and clinical study. J Plast Reconstr Aesthet Surg. 2011, 64:1424-9.
10.1016/j.bjps.2011.05.026

15. Kaya B, Apaydin N, Loukas M, Tubbs RS: The topographic anatomy of the masseteric nerve: a cadaveric
study with an emphasis on the effective zone of botulinum toxin A injections in masseter. J Plast Reconstr
Aesthet Surg. 2014, 67:1663-8. 10.1016/j.bjps.2014.07.043

16. Blackburn CW, Bramley PA: Lingual nerve damage associated with the removal of lower third molars . Br
Dent J. 1989, 167:103-7. 10.1038/sj.bdj.4806922

17. Chan HL, Leong DJ, Fu JH, Yeh CY, Tatarakis N, Wang HL: The significance of the lingual nerve during
periodontal/implant surgery. J Periodontol. 2010, 81:372-7. 10.1902/jop.2009.090506

18. Mendes MB, de Carvalho Leite Leal Nunes CM, de Almeida Lopes MC: Anatomical relationship of lingual
nerve to the region of mandibular third molar. J Oral Maxillofac Res. 2013, 4:e2. 10.5037/jomr.2013.4402

19. Driscoll P: Gray's Anatomy, 39th Edition. Emerg Med J. 2006, 23:492. 10.1136/emj.2005.027847
20. Nicholson ML: A study of the position of the mandibular foramen in the adult human mandible . Anat Rec.

1985, 212:110-2. 10.1002/ar.1092120116
21. Kaffe I, Ardekian L: Location of the mandibular foramen in panoramic radiographs . Oral Surg Oral Med Oral

Pathol. 1994, 78:662-9. 10.1016/0030-4220(94)90182-1
22. Augier M: Sequelette cephalique. Traite d Anatomic Humaine. Poirier P, Charpy A (ed): Nicolas Massom,

Paris; 1928. 264.
23. Basmajian JV: Grant’s Method of Anatomy: By Regions Descriptive and Deductive . Williams and Wilkins Co,

Baltimore; 1980.
24. Thangavelu K, Kannan R, Kumar NS, Rethish E, Sabitha S, Sayeeganesh N: Significance of localization of

mandibular foramen in an inferior alveolar nerve block. J Nat Sci Biol Med. 2012, 3:156-60. 10.4103/0976-
9668.101896

25. Ennes JP, De Medeiros RM: Localisation of mandibular foramen and clinical impications . Int J Morphol.

2021 Kaliappan et al. Cureus 13(12): e20120. DOI 10.7759/cureus.20120 16 of 17

https://dx.doi.org/10.1002/(SICI)1098-2353(1998)11:6<396::AID-CA5>3.0.CO;2-8
https://dx.doi.org/10.1002/(SICI)1098-2353(1998)11:6<396::AID-CA5>3.0.CO;2-8
https://dx.doi.org/10.1053/joms.2001.25827
https://dx.doi.org/10.1053/joms.2001.25827
https://dx.doi.org/10.1016/0278-2391(84)90085-5
https://dx.doi.org/10.1016/0278-2391(84)90085-5
https://dx.doi.org/10.1016/j.ijom.2005.10.004
https://dx.doi.org/10.1016/j.ijom.2005.10.004
https://dx.doi.org/10.2344/0003-3006-56.1.9
https://dx.doi.org/10.2344/0003-3006-56.1.9
http://www.quintpub.com/display_detail.php3?psku=B2982#.YZycgGBByM8
https://dx.doi.org/10.1007/s00296-005-0620-z
https://dx.doi.org/10.1007/s00296-005-0620-z
http://www.quintpub.com/display_detail.php3?psku=B4470#.YZydKmBByM8
https://dx.doi.org/10.1016/0007-117x(80)90056-6
https://dx.doi.org/10.1016/0007-117x(80)90056-6
https://pubmed.ncbi.nlm.nih.gov/9737079/
https://dx.doi.org/10.1016/j.ijom.2006.03.023
https://dx.doi.org/10.1016/j.ijom.2006.03.023
https://dx.doi.org/10.1016/j.bjps.2011.09.026
https://dx.doi.org/10.1016/j.bjps.2011.09.026
https://dx.doi.org/10.1097/PRS.0b013e318290f6dc
https://dx.doi.org/10.1097/PRS.0b013e318290f6dc
https://dx.doi.org/10.1016/j.bjps.2011.05.026
https://dx.doi.org/10.1016/j.bjps.2011.05.026
https://dx.doi.org/10.1016/j.bjps.2014.07.043
https://dx.doi.org/10.1016/j.bjps.2014.07.043
https://dx.doi.org/10.1038/sj.bdj.4806922
https://dx.doi.org/10.1038/sj.bdj.4806922
https://dx.doi.org/10.1902/jop.2009.090506
https://dx.doi.org/10.1902/jop.2009.090506
https://dx.doi.org/10.5037/jomr.2013.4402
https://dx.doi.org/10.5037/jomr.2013.4402
https://dx.doi.org/10.1136/emj.2005.027847
https://dx.doi.org/10.1136/emj.2005.027847
https://dx.doi.org/10.1002/ar.1092120116
https://dx.doi.org/10.1002/ar.1092120116
https://dx.doi.org/10.1016/0030-4220(94)90182-1
https://dx.doi.org/10.1016/0030-4220(94)90182-1
https://archive.org/details/n3traitdanatomie04poiruoft
https://searchworks.stanford.edu/view/12306737
https://dx.doi.org/10.4103/0976-9668.101896
https://dx.doi.org/10.4103/0976-9668.101896
https://dx.doi.org/10.4067/S0717-95022009000400053


2009, 27:1305-11. 10.4067/S0717-95022009000400053
26. Oguz O, Bozkir MG: Evaluation of location of mandibular and mental foramina in dry, young, adult human

male, dentulous mandibles. West Indian Med J. 2002, 51:14-6.
27. Tsai HH: Panoramic radiographic findings of the mandibular growth from deciduous dentition to early

permanent dentition. J Clin Pediatr Dent. 2002, 26:279-84. 10.17796/jcpd.26.3.962294087538050m
28. Braga RRS, Silva LMT.: Analysis of the mandibular position and its implication to the inferior alveolar nerve

block. Rev Odontol Bras Central. 2014, 23:67.
29. Das S, Suri RK: An anatomico radiological study of an accessory mandibular foramen on the medial

mandibular surface. Folia Morphol. 2004, 63:511-3.
30. Freire AR, Rossi AC.: Incidence of mandibular accessory foramina in Brazilian population . J Morphol Sci.

2012, 29:171-3.

2021 Kaliappan et al. Cureus 13(12): e20120. DOI 10.7759/cureus.20120 17 of 17

https://dx.doi.org/10.4067/S0717-95022009000400053
https://pubmed.ncbi.nlm.nih.gov/12089867/
https://dx.doi.org/10.17796/jcpd.26.3.962294087538050m
https://dx.doi.org/10.17796/jcpd.26.3.962294087538050m
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.864.8437&rep=rep1&type=pdf
https://www.gijhsr.com/GIJHSR_Vol.3_Issue.3_July2018/1.pdf
https://repositorio.unesp.br/handle/11449/73727

	Topographical Landmarks for the Identification of Branches of Mandibular Nerve and Its Surgical Implications: A Cadaveric Study
	Abstract
	Introduction
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	FIGURE 1: External palpable bony landmarks related to the infratemporal fossa
	FIGURE 2: Exposure of masseter muscle
	FIGURE 3: Exposure of masseteric nerve
	FIGURE 4: Topography of the masseteric nerve
	FIGURE 5: Exposure of lingual nerve in the third molar area
	FIGURE 6: Lingual nerve topography - lateral view
	FIGURE 7: Lingual nerve topography - medial view
	FIGURE 8: Topography of mandibular foramen
	FIGURE 9: Topography of the mandibular foramen
	FIGURE 10: Landmarks for the mandibular foramen topography
	FIGURE 11: Accessory mandibular foramen

	Results
	TABLE 1: Sex distribution of the cadavers
	Masseteric nerve topography
	TABLE 2: Masseteric nerve topography in relation to temporomandibular joint and mandibular notch
	TABLE 3: Bilateral comparison of the measurements related to the topography of masseteric nerve

	Lingual nerve topography
	TABLE 4: Lingual nerve topography in relation to the gonion, alveolar crest and lingual plate of the third molar
	TABLE 5: Bilateral comparison of measurements related to topography of lingual nerve

	Mandibular foramen (for inferior alveolar nerve) topography
	TABLE 6: Mandibular foramen topography in relation to the angle of the mandible and the mandibular notch
	TABLE 7: Bilateral comparison of measurements related to the topography of mandibular foramen

	Accessory mandibular foramen

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


