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ABSTRACT

Background: The mandibular notch allows the passage of masseteric vessels and nerves to the deep aspect of
the masseteric muscle. The existing data gives a fairer idea in locating the masseteric nerve but does not
consider much of the various shapes and sizes of the masseteric notch into account. Hence the present study
analyses the various size and shapes and depths of the mandibular notch to achieve a more accurate method for
masseteric nerve block. Thus, this investigation intends to examine the morphology and morphometry of
mandibular notch in the mandibles of the South Indian people.

Methods: The morphometric parameters of the mandibular notch were examined in 102 dry mandibles of the
peoples of South India. The morphometric parameters were estimated by a digital vernier caliper and data was
analyzed statistically.

Results: The results of this study showed a round-shaped mandibular notch to be the most frequent type on the
right side (43.1%) whereas it was 25.5% on the left side. The length and depth from gonion to notch showed a
substantial variance between right and left bone respectively, but with respect to the width of the notch, no
significant difference was observed.
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Conclusions: This study demonstrates that population-specific and side-specific variations may be present in the
mandibular notch measurements. Knowledge on variations in incisura mandibularis is of significance in
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maxillofacial surgeries and reconstructive operations.
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Introduction

The mandibular notch is a gap facing superiorly and
backward on the upper margin of the ramus of the
mandible, it is alternatively known as incisura mandibulae
or sigmoid notch.! It separates the coronoid process and
the condylar process. The incisura mandibulae act as a
passage for the masseteric vessels and nerve to reach the
internal surface of the masseteric muscle.! Morphometric
and morphological investigations of the mandibular notch
have been extensively reviewed; however, there is a gap in
the literature with respect to the Indian population. The
morphometry of sigmoid notch is variable among various
population groups, viz. Japanese and Chinese.? Besides,
the shape of the notch also differed widely in literary
reports, viz: round, sloping, wide, triangular, and
quadrilateral.*** The mandibular notch is clinically
important for surgical and reconstructive operations, as it
helps maxillofacial surgeons in their surgical procedures
and treatment within this region.'>® Various bony
landmarks of the mandible are studied extensively for
their neuro-osseous relationships. Some common neuro-

osseous relationships are the inferior alveolar nerve in the
mandibular canal, auriculotemporal nerve behind and
laterally towards the neck of the condyle of the mandible,
etc. The mandibular nerve block is commonly performed
in most dental procedures.’

The lingual nerve block is performed during teeth
extraction, buccal®, auriculotemporal, inferior alveolar,
and mental nerves are blocked during various
reconstructive surgeries. The inferior alveolar nerve block
is performed in teeth extraction® and implant procedures,
etc. One such neuro-osseous relationship is the masseteric
nerve in the mandibular notch. The masseteric nerve block
is performed in individuals with mandibular dislocation,
facial reconstructive procedures'®??, etc. Existing studies
describe the mandibular notch as a gap*® facing upwards
and slightly backward occupying the upper border of the
mandibular ramus.** The mandibular notch has also been
described as a gap between the coronoid process and
mandibular condyle®™>!® and the shape of the notch is
based on these two processes.?
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Since mandibular notch contains masseteric nerve
laterally!” and masseteric artery medially along with
masseteric vein® and masseteric muscle is the ideal site
for performing masseteric nerve block.?® Previous studies
describe a method for a masseteric nerve block as
visualization of the width of ramus mandible by grasping
anterior and posterior borders with thumb and the
middle finger. The zygomatic arch is first identified by the
index finger and the finger is moved downwards until it
reaches midway. The thumb and middle finger coincide
with the bottommost point of the mandibular notch.?
The needle was introduced behind the index finger.* The
existing methods described above give only a fairer idea
in locating the masseteric nerve and lacks precision. In
addition, these methods do not consider the various
shape and sizes of the masseteric notch into account.
Hence the present study analyses the various size and
shapes and depths of the mandibular notch to achieve a
more accurate method for masseteric nerve block.

Materials and Methods

The present study was carried out on 102 dry human
mandibles obtained from the Department of Anatomy,
Chettinad Hospital, and Research Institute, Chennai,
irrespective of age and sex??, including both right and left
side and measured width, depth, and shape of the
mandibular notch.

Measurement of Width

The mandibular notch width was measured from the tip
of the condyle to the tip of the coronoid directly from the
dry mandibles by means of digital vernier calipers (Figure 1).

Measurement of Depth

The depth of the mandibular notch was measured
from two reference points. In the first method, the bone
was traced on a sheet of paper before the measurement
(Figure.2). After constructing the images on a sheet of
paper, two horizontal lines were drawn, one passes
through the tip of the condyle (Line A), and the other
passes through the lowest point of the mandibular notch
(Line B). A vertical line (line C) was drawn joining the
above two lines to measure the depth of the notch from
the condylar tip.

In the second method, the depth of the mandibular
notch was measured from the mandibular angle, for this,
A line from the posterior border of the ramus of the
mandible was extended downwards vertically and a
horizontal line is extended from the inferior border of the
mandibular body. The point of intersection was
considered as the angle of the mandible, and a transverse
line was drawn along this point of intersection. Further, a
vertical line (Line D) was drawn from line C extending
upwards connecting the upper two horizontal lines (A and
B) described in the previous method. The length of line D
is the distance from the angle of the mandible to the
lowest point on the notch (Figure 2&3).

The Shape of Notch

Mandibular notch shapes were directly observed
from the bone and categorized as round, wide, and
sloping®, according to the classification provided in
previous studies.'® All the measurements were expressed
in millimeters (mm).

Figure 1. Representative photograph while taking various measurements of mandibular notch with digital vernier
calipers.
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Figure 2. Schematic diagram showing different types of
mandibular notches for measuring the depth.

Figure 3. Photograph showing different measurements of
the mandibular notch including depth (line C), width of
the mandibular notch (line A), and the distance from the
angle of the mandible to the mandibular notch (line D).

Statistical Analysis

The data were evaluated by SPSS software (IBM, USA,
ver. 21). Student t-test was employed and results were
expressed as the Mean * Standard deviation (S.D). A
value of p<0.05 was considered significant.

Results

Based on our observation and measurements of the
mandibular notches, configurations were divided into five
types: type | - Round, type Il - Triangular, type Ill - Wide,
type IV - Sloping, and type - V Quadrilateral. Minor
variations were observed on both sides among these
shapes. Type | mandibular notches exhibited rounded
outline (Figure. 4A), it was observed as a smooth curve
representing less than half of a circle bounded by the
same extensions of condyle with its neck and coronoid

processes, the frequency of Type | was 43.1% on the right
bone whereas it was 25.5% on the left bone (Table 1).

In type Il mandibles the concavity of the notch in
anatomical position was opened upward and forward,
whereas, in this position, the body of the mandible was
parallel to the ground; the notch was directed upwards
and backward. In this type, the coronoid process was
shorter than the mandibular condyle, this type was
found to be 7.8 % on the right mandible and 27.5 % on
the left mandible of total samples (Table 1).

The type Il (wide) notches (Figure. 4B) also exhibited a
proportionately shorter coronoid process than other types
and the summit of it was directed forwards and upwards
instead of upward direction, the frequency of wide type
was 27.5% on right bone and 21.6% on left bone. The
sloping (type IV) notch (Figure. 4C) exhibited more length
measuring from the mandibular neck to a maximum depth
of notch as compared to a length extending from summit
of the coronoid process to maximum depth of the notch,
the sloping type was 5.9% and 17.6% in right and left side
respectively (Table 1). The quadrilateral (type V) is almost
similar to the Type | (rounded) shape but with the bottom
of the notch being like a straight line instead of curved,
this type was 15.7% and 7.8% in right and left mandibles
respectively (Table 1).

The minimum width of the mandibular notch on the
right side was 18.91mm whereas it was 17.94 mm on the
left side, on another hand the maximum width was 35.6
mm and 35.6 mm on right and left sides respectively. The
minimum depth of the mandibular notch was 11mm on
both sides whereas the maximum depth was 24 mm and
23 mm in right and left sides respectively. The minimum
measurement from gonion to the mandibular notch was
31mm on the right side 27 mm on the left side, while the
maximum distance was 52.50 mm on the right mandible
52mm on the left mandible (Table 2). The depth and
length from gonion to notch showed a substantial
variation between right and left (p=0.41), (p= 0.43)
respectively, but no significant difference was observed
on either side with respect to the width of the notch
(Table 3).

Discussion

Morphological changes in body structures occur as a
result of developmental variations caused by genetic
factors or as a result of functional changes that take place
during the process of growth.?2?*> The goal of this study
was to look at the morphology and morphometry of the
mandibular notch in the mandibles of South Indians. Our
study results demonstrate that the most prevailing shape
of the sigmoid (mandibular) notch on the right side was
the round shape whereas it was triangular on the left side.
The next prevalent shape was the wide type on the right
side and the round type on the left side. The least frequent
is the sloping type on the right side and the quadrilateral
shape on the left side. Hence, these findings showed side
specific variation as well as opposing the earlier findings?!
in which the triangular shape was most frequent in the
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Iraqi population, while Shakya et al., and Sahithi et al.*®,
found that the sloped (45.5 %) and wide (43.5 %) shapes
were most frequent in the North and South Indian
population groups respectively. However, Shakya et al.%,
demonstrated that the wide-shaped (44.2%) mandibular
incisures were most prevalent in individuals older than 30
years in South India. The selected South African population
groups reported a smaller mandibular notch than the
Japanese and Chinese population groups.? Therefore, it
may be hypothesized that population-specific variations
exist concerning the morphometry of the mandibular

notch. The sub-zygomatic triangle is bounded above by
the zygomatic arch, posteriorly by the temporomandibular
joint, and below and anteriorly by the frontal branch of
the facial nerve.?* This is a rapid and minimal invasive site
for identification of masseteric nerve. A masseteric nerve
is one of the important donor nerves in facial
reconstruction procedures.? This is an imaginary triangle
through which the physicians locate the masseteric nerve.
Emerging surgical techniques insist us to depend on
physical parameters from the surface or bony
prominences.

Figure 3. Photograph showing different types of mandibular notch. A)Round type B) wide type C) Sloping type.

Table 1. Frequency of different shapes of the mandibular notch.

Type of mandibular notch Right Left

based on the shape Frequency Percentage (%) Frequency Percentage(%)
Round 44 43.1 26 25.5
Triangular 8 7.8 28 27.5
Wide 28 27.5 22 21.6
Sloping 6 5.9 18 17.6
Quadrilateral 16 15.7 8 7.8

Total 102 100 102 100

Table 2. Minimum and maximum values of mandibular notch measurements.
Parameters Minimum Maximum
Right Left Right Left
Mandibular notch width 18.91 17.94 35.60 36.60
Mandibular notch depth 11.00 11.00 24.00 23.00
Distance from angle 31.00 27.00 52.50 52.00
Table 3. Morphometric measurements of the mandibular notch, values were denoted Mean * SD
Right Left
Parameters (Mean # SD) (Mean # SD) t—value P-value

Mandibular notch width 25.92+4.20 25.1044.35 1.692 0.097
Mandibular notch depth 16.24+2.58 16.93+2.84 2.099 0.041
Distance from angle 40.9615.01 40.16+5.09 2.077 0.043

p-value <0.05 considered as significant.

Mintz et al.”, proposed that the knowledge of the
shape of the mandibular notch is helpful during
maxillofacial surgeries and the coronoid process of the
mandible makes an exceptional donor graft site for
orbital floor deformities repair. Morphological shapes of
the mandibular incisure are valuable for the maxillofacial
surgeon in the management of chronic dislocations of
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the mandible using a new miniplate that was reported by
Cavalcanti & Vasconcelos.’® These may lead the
physicians to be independent of intra-operative
procedures to identify the masseteric nerve. The present
study also gives a numerical value through which
masseteric nerve location may be made easier. The
shortcomings of the sub-zygomatic triangle method
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include difficulty in locating the nerve in zygomatic bone
fracture cases and temporomandibular joint fracture
cases and accident cases involving facial damage. In the
present study, measuring the depth of mandibular notch
and also measuring the notch from the angle of the
mandible exhibited statistically significant values. The
above measurements proposes a more reliable method
in locating the masseteric nerve.

The dimensions of the mandibular notch were not
observed in previous studies, and hence its importance
was seldom explained. In the current study, the average
width and depth of mandibular notch were calculated
which helps in locating the masseteric nerve more
precisely.?’” The mean depth of the mandibular notch and
the mean distance from the angle of the mandible to the
mandibular notch showed a statistically significant
difference between right and left bones. The mean
measurement of the notch from the angle of the
mandible is very useful in achieving masseteric nerve
block in patients with condylar fractures. Through the
human lineage of evolution, the form of the notch is
claimed to be species distinctive, with each ancestor
having a unique pattern in Homo sapiens.?® This
necessitates a more thorough examination of the shape
of the notch in various ethnic groups.

Conclusions

This study reveals that side-specific variations are
present in the size and shape of the mandibular notch.
Knowledge of the depth of the mandibular notch is
significant  during  maxillofacial ~ surgeries  and
reconstructive operations. Since prevalent shapes differ
on both sides, side-specific variations should be taken
into account. The present study was conducted only in
102 human dry mandibles, further studies with a larger
sample need to be conducted to strengthen the accuracy
of the present study.

Conflicts of Interest Statement

No conflicts of interest

References

1. Mohammad SA. Mandibular Notch Configuration in Iraqi
Adults. Tikrit J. Dent. Sci. 2013; 2(2).

2. SUZUKI M, TAKAHASHI Y. Anthropological Studies on the
Mandible of the Recent Chubu Japanese. J. Anthropol. Soc.
Nippon 1975; 83(4): 320-329.

3. Huang J. Study on the Location of Mandibular Foramen
and the Measurement of Sigmoid Notch and Ramus.
Shanghai Kou Qiang Yi Xue= Shanghai J. Stomatol. 2003;
12(4): 284-287.

4. Shakya S, Ongole R, Nagraj SK. Morphology of Coronoid
Process and Sigmoid Notch in Orthopantomograms of
South Indian Population. World J Dent 2013; 4(1): 1-3.

5. Sahithi D, Reddy S, Teja DVD, Koneru J, Praveen KNS,
Sruthi R. Reveal the Concealed--Morphological Variations
of the Coronoid Process, Condyle and Sigmoid Notch in
Personal Identification. Egypt. J. Forensic Sci. 2016; 6(2):
108-113.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Clauser L, Curioni C, Spanio S. The Use of the Temporalis
Muscle Flap in Facial and Craniofacial Reconstructive
Surgery. A Review of 182 Cases. J. Cranio-Maxillofacial
Surg. 1995; 23(4): 203-214.

Mintz SM, Ettinger A, Schmakel T, Gleason MJ.
Contralateral Coronoid Process Bone Grafts for Orbital
Floor Reconstruction: An Anatomic and Clinical Study. J.
Oral Maxillofac. Surg. 1998; 56(10): 1140-1144.

Rai R, Ranade AV, Prabhu LV, Pai MM, Madhyastha S,
Kumaran M. A Pilot Study of the Mandibular Angle and
Ramus in Indian Population/Estudio Piloto Del AAngulo y
Rama de La Mandibula En La Poblacion Hindu. Int. J.
Morphol. 2007; 25(2): 353—-357.

Bayrak SB, Kriet JD, Humphrey CD. Masseteric to Buccal
Branch Nerve Transfer. Curr. Opin. Otolaryngol. \& Head
Neck Surg. 2017; 25(4): 280-285.

Russa A, Fabian F. Position of the Mandibular Foramen in
Adult Male Tanzania Mandibles. Ital. J. Anat. Embryol.
2014; 119(3): 163-168.

Angspatt A, Pannanusorn C. The Masseteric Nerve: An
Anatomical Study in Thai Population with an Emphasis on
Its Use in Facial Reanimation. Asian J. Surg. 2018; 41(5):
486-489.

Henstrom DK. Masseteric Nerve Use in Facial Reanimation.
Curr. Opin. Otolaryngol. \& Head Neck Surg. 2014; 22(4):
284-290.

Murphey AW, Clinkscales WB, Oyer SL. Masseteric Nerve
Transfer for Facial Nerve Paralysis: A Systematic Review
and Meta-Analysis. JAMA Facial Plast. Surg. 2018; 20(2):
104-110.

Tassoker M, Kabakci ADA, Akin D, Sener S. Evaluation of
Mandibular Notch, Coronoid Process, and Mandibular
Condyle Configurations with Cone Beam Computed
Tomography. Biomed. Res. 2017; 28(19): 8327-8335.
Kilarkaje N, Nayak SR, Narayan P. Morphology of Lingula,
Coronoid Process and the Mandibular Notch in Indian Dry
Mandibles. Folia Anat Belgrade 2004; 31: 13-16.

Snell RS. Clinical Anatomy for Medical Students. Lippincott
Raven 2000.

Hwang K, Kim YJ, Chung IH, Song YB. Course of the
Masseteric Nerve in Masseter Muscle. J. Craniofac. Surg.
2005; 16(2): 197-200.

Soames RW. Gray’s Anatomy In: Skeletal System. 38th
Edn; Churchill Livingstone. New York 1995: 576-577.
Stephan CN. The Human Masseter Muscle and Its Biological
Correlates: A Review of Published Data Pertinent to Face
Prediction. Forensic Sci. Int. 2010; 201(1-3): 153-159.

Young AL, Khan J, Thomas DC, Quek SYP. Use of Masseteric
and Deep Temporal Nerve Blocks for Reduction of
Mandibular Dislocation. Anesth. Prog. 2009; 56(1): 9-13.
Barbieri AA, Bonfiette D, Borges JLC, Oliveira EC, Assis ACS,
Junior LRM, de Castro Lopes SLP. Evaluation of the
Mandibular Notch Angle in Three-Dimensional Virtual
Models as a Parameter for Determining Age and Sexual
Dimorphism. Brazilian Dent. Sci. 2018; 21(4): 424-431.
David MP, Saxena R. Use of Frontal Sinus and Nasal
Septum Patterns as an Aid in Personal Identification: A
Digital Radiographic Pilot Study. J. Forensic Dent. Sci. 2010;
2(2): 77.

Tapas S. Morphological Variations of Coronoid Process in
Dry Adult Human Mandibles. Indian J Basic Appl Med Res
2014; 3(March (2)): 401-405.

Collar RM, Byrne PJ, Boahene KDO. The Subzygomatic
Triangle: Rapid, Minimally Invasive ldentification of the
Masseteric Nerve for Facial Reanimation. Plast. Reconstr.
Surg. 2013; 132(1): 183-188.

69



Priyadarshini et al. / Cumhuriyet Dental Journal, 25(1): 65-70, 2022

25.

26.

70

Sakthivel P, Singh CA, Thakar A, Thirumeni G, Raveendran
S, Sharma SC. Masseteric-Facial Nerve Anastomosis:
Surgical Techniques and Outcomes-A Pilot Indian Study.
Indian J. Otolaryngol. Head&Neck Surg. 2020; 72(1): 92-97.
Cavalcanti JR, Vasconcelos BC, Porto GG, Carneiro S, Do
Nascimento MMM. Treatment of Chronic Mandibular
Dislocations Using a New Miniplate. Int. J. Oral Maxillofac.
Surg. 2011; 40(12): 1424-1427.

27.

28.

Hwang K, Kim YJ, Park H, Chung IH. Selective Neurectomy
of the Masseteric Nerve in Masseter Hypertrophy. J.
Craniofac. Surg. 2004; 15(5): 780-784.

Rak Y, Ginzburg A, Geffen E. Does Homo Neanderthalensis
Play a Role in Modern Human Ancestry? The Mandibular
Evidence. Am. J. Phys. Anthropol. Off. Publ. Am. Assoc.
Phys. Anthropol. 2002; 119(3): 199-204.



