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ABSTRACT

Background: Coronoid process of mandible
gives attachment to temporalis and masseter
muscles. The shape and size of coronoid process
varies widely due to influence of many factors.
Its shape has been described as triangular, hook
shaped and rounded in various studies.
Mandibular Condyle, is the part of the mandible
that articulates with the temporal bones articular
fossa and its appearance is influenced by various
factors. The superior border of the mandible's
ramus is formed by the mandibular notch and its
contour is influenced by shape of the Coronoid
process and the Mandibular  condyle.
Knowledge of these morphological variations is
of great help to anthropologists, maxillofacial
surgeons and forensic experts.

Aim: Aim of present study is the morphological
differences in Coronoid process, Condylar
process, and Mandibular Notch in adult dry
human mandibles in Jharkhand and Bihar.
Material and method: 100 dry adult Mandible
of known sex from the Department of Anatomy,
Phulo-Jhano Medical College  Dumka,
Jharkhand and other medical colleges of
Jharkhand and Bihar were studied. Shape of the
coronoid process was visually assessed. Length
of the coronoid process and mandibular process
were measured by employing standardized
method, using digital Vernier calliper.

Results: The triangular (120) shape of the
coronoid process was the most common among
the 200 sides, with 72 (60%) on the right side
and 48 (40%) on the left. The second was beak-
shaped (68), with 36 (52.9 percent) on the right
side and 32 (47 percent) on the left side,
followed by the round shape (12), of which 7
(58.4%) were on the right side and 5 (41.6%) on
the left side. Mean length of right and left side
of coronoid process among male was 17.79
+0.88 mm and 17.51+0.83mm respectively,
while in females these measurements were
16.59+£0.97mm and 16.33+0.68 mm
respectively. Mean length of right and left side
of mandibular condyle among male was 12.9 +
2.13mm and 10.88+2.01mm respectively, while
in females this value was 11.8+ 1.67mm and
11.21+ 1.75mm respectively. Average distance
from the head of the mandible to the base of the
mandible on right and left sides were64.22+5.77
mm and 64.05 = 592 mm respectively.
Similarly values for distance from the base of
the mandible to mandibular notch were
46.32+7.21mm and46.24+8.49mm respectively
and values for distance from the anterior border
to the posterior border of the ramus of mandible
were 30.48 + 2.36mmand 30.31+2.32mm on
right and left side respectively.

Conclusion: Triangular shape of coronoid
process was most common type seen in
Jharkhand and Bihar population. This finding is
similar to many other such studies. There was
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statistically significant difference between
length of coronoid process and mandibular
condyle of male and female. All these findings
are of immense importance to anthropologists,
maxillofacial reconstructive surgeons and
forensic experts.

Keywords: Morphology, Morphometry,
Coronoid, Condyloid, sigmoid notch, Mandible.

1. INTRODUCTION

Mandible is the largest and strongest
bone of the face. It has two processes: the
Coronoid and the condylar. The Coronoid
process is a thin flat triangular structure that
projects upwards and slightly forwards from
mandibular ramus and gives attachments to
temporalis muscle from its margins and
medial surface. Its lateral surface provides
attachment to anterior fibres of masseter [,
The Mandibular notch also known as
sigmoid notch is the space between these
two processes[2]. The size and shape of the
Coronoid process varies. Dietary habits,
hormones, genetic makeup, and the activity
of the temporalis muscle all influence it[3].
Previous researchers have  described
multiple types of coronoid processes in
adult  human  mandibles, including
triangular, hook-shaped, and rounded
coronoid processes, as opposed to the
typical 'crows’ beak' pattern[4,5]. Changes
in the curvature of the process were
interpreted as a sign of aging. Activity of
Muscle and bone may vigorously affect the
functions of each other and lead to altered
morphology of the bone concerned[6].

The Mandibular Condyle, also
known as the condyloid process, is the part
of the mandible that articulates with the
temporal bone's articular fossa. The
appearance of the mandibular condyle
varies significantly depending on age of the
individual.  Developmental  variations,
malocclusion, trauma, remodelling,
endocrine disturbances, and a variety of
other diseases affecting bones can all cause
morphologic changes [7]. The superior
border of the mandible's ramus is formed by
the mandibular notch or mandibular
incisure, which is directed upwards and

vaguely backwards. The masseteric nerve,
artery, and vein all pass through this area

[8].

The shape of the Coronoid process
and the Mandibular condyle influence the
contour of the Mandibular Notch. The
profiles of these structures are useful in
forensic and anthropological studies of
human sex identification because they show
sexual  dimorphism[9]. The coronoid
process of the mandible has been used as a
graft for the reconstruction of osseous
defects in oral and facio-maxillary
surgeries[10]. The coronoid process is also
used to estimate age, gender, race, and
species.  Furthermore,  anthropological
descriptions of human mandibles show that
differences in the shape of the condylar and
coronoid processes are among the most
striking  differences  between  human
races[11]. The morphology of the mandible
is influenced by the individual's race, sex,
ethnicity, dietary habits, and genetic
constitution [12,13]. Therefore, the goal of
this study is to look into the morphological
differences in adult dry mandibles in
Jharkhand and Bihar, specifically the
Coronoid process, Condylar process, and
Mandibular Notch.

The findings of this study will be
useful in reconstruction of orbital floor
deformities as in mucormycosis infection,
trauma, tumours, temporomandibular joint
ankylosis, and facial paralysis and for the
treatment of chronic mandibular
dislocations. In simple terms, the detailed
morphology of the mandibular notch,
coronoid, and condylar processes may
provide a wealth of information to
maxillofacial surgeons, anthropologists,
ENT specialists, eye surgeons, and forensic
experts.

2. MATERIALS AND METHODS
100 dry adult Mandible of known
sex were collected from the Department of

Anatomy, Phulo-Jhano Medical College
Dumka, Jharkhand, Department of
Anatomy, Mahatma Gandhi Memorial

Medical College, Jamshedpur, Jharkhand,
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India and Department of Anatomy,
Jawaharlal  Nehru  Medical  College
Bhagalpur, Bihar, were used for this study.
There were no fractures, developmental
anomalies, or pathological deformations in
the mandibles that were chosen. This study
excluded edentulous and young mandibles.
The following parameters were
assessed for the morphometry of ramus of

mandible using a Vernier calliper. 1.The
lengthfrom the base of mandible to the
highest point of the head of mandible.2.
Length from the base of mandible to the
centre of mandibular notch and 3. The
maximum breadth of ramus from anterior
edge of ramus to posterior edge of ramus at
the occlusal plane (Fig:1).

Fig.1: Morphometry of the Ramus of the mandible

To measure the size of the coronoid
process, a point was marked on the
lowermost point of the mandibular notch
(A). From this point, a horizontal line was
drawn in front and behind it, and another
point was marked on the anterior (B) and
posterior (C) borders of the ramus of the
mandible. At the tip of the coronoid process
(D), a point was marked. Two lines were
drawn connecting B & D and A & D. The
lengths of all three sides and the height of
the perpendicular (E) were measured and
compared from this triangle BDA (Fig:2).

Fig. 2: Morphometry of coronoid and condyloid process

The length of the condyloid process
was measured by making a point on the tip
of the condyloid process (F). The line
connecting the points 'A' and 'C' to F was
drawn as a perpendicular. The length of the
coronoid process was determined by the
length of the perpendicular (G).

All values were expressed in Mean +
Standard Deviation. The paired ‘t’ test was
used to compare the mean values of the
right and left sides of the mandible. P-
value<0.05 was considered statistically
significant.

3. OBSERVATIONS AND RESULTS
3.1. Shape of the coronoid process

In this study, 55 of the 100
mandibles belonged to male, while 45
belonged to female. The triangular (120)
shape of the coronoid process was the most
common among the 200 sides, with 72
(60%) on the right side and 48 (40%) on the
left. The second was beak-shaped (68), with
36 (52.9 percent) on the right side and 32
(47 percent) on the left side, followed by the
round shape (12), of which 7 (58.4%) were
on the right side and 5 (41.6%) on the left
side.
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1.Rounded,

2. Hook shaped

3.Triangular

Fig: 3. Shapes of coronoid process

Tablel: Shape of coronoid process of mandible

Shape of coronoid process | Total Number Right Left

Triangular 120 (60%) 72 (60%) 48 (40%)
Hook shaped / beak shaped 68(34%) 36 (52.9%) | 32(47.1%)
Rounded 12(6%) 07 (58.4%) | 5(41.6%)

3.2Length of the coronoid process

Table 2 shows the length of the
coronoid process. The length of the
coronoid process was determined by the
length of the perpendicular, i.e., DE (Fig. 4).
In general, the dimensions on the left side

were smaller than those on the right, but this
was statistically insignificant. The mean
length of the coronoid process of the
mandible was shorter in females than in
males, and this difference was statistically
significant (p<0.05).

Table 2: Length of the coronoid process

In Males (Average in mm) In females (Average in mm)
Side Right Left Side Right Left
AB | 19.88+1.23 | 19.74+.0.92 | AB | 18.98+0.95 | 16.94 +0.90*
BD | 19.53 +1.13* 19.38+1.1 BD 18.53+1.1* 18.23+ 0.972*
DA 20.21 +1.31 20.02+1.43 DA | 19.34 +0.89* 19.02+.87*
DE | 17.79+0.88* | 17.51+0.83 | DE | 16.59+0.97* | 16.33+0.68*

All values are expressed as Mean + SD.* denotes statistical significance (p<0.05)

3.3. Length of the condyloid process

The mean length of the condyloid
process was longer in males than in females
(Table 3), and this difference was

statistically significant (p<0.05). In both
males and females, the length of the right
condyloid process appeared to be greater
than that of the left (table no 3).

Table 3: Length of the condyloid process (in mm)

Parameter Males

Females

Right side

Left side

Right side Left side

Length 129+2.13

10.88+2.01

11.8+1.67* | 11.21+1.75*

All values are expressed as Mean + SD.* denotes statistical significance (p<0.05)

3.4. Morphometry of Mandibular ramus
The Distance from the head of the
mandible to the base of the mandible in the
right side (64.22 + 5.77) was slightly greater
than the left side (64.05+5.92). The distance

from the base of the mandible to the
mandibular notch and the distance from the
anterior to the posterior border of the ramus
were greater on the right side than on the
left (Table: 4)).

Table 4: Morphometry of the mandibular ramus (in mm)

Variables Right side Left side
Distance from the head of the mandible to the base of the mandible 64.22+5.77 64.05 +5.92
Distance from the base of the mandible to mandibular notch 46.32+7.21 46.24+8.49
Distance from the anterior border to the posterior border of the ramus of mandible | 30.48 + 2.36 | 30.31+2.32
All values are expressed as Mean + SD.* denotes statistical significance (p<0.05)
International Journal of Research and Review (ijrrjournal.com) 13
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4. DISCUSSION

In the current study, we found
differences in mandibular morphology in
adult mandibles from the Bihar and
Jharkhand populations. Previous researchers
have reported various types of mandibular
coronoid processes (Table 5). The majority

shaped processes were the most common,
followed by hook shaped processes and then
round shaped processes. The findings of our
study corroborated their observations.
Whereas Bakirci et al. reported that the most
common type of coronoid process is hook-
shaped coronoid process (60 percent).

of researchers reported that triangular
Table 5: Comparative study of different shapes of coronoid process expressed as percentage (%)
S.No. Author Year of study | Triangular shape | Hook shape | Round shape

1. Issac&Holla[14] 2001 49.00 27.40 23.60
2. Varalakshmi KL et al.[15] 2004 45.19 33.65 215
3. Khan et al.[16] 2011 67.00 30.00 03.00
4. Hossain et al.[17] 2011 29.65 45.00 25.35
5. Mahajan et al.[18] 2012 48.70 27.40 23.78
6. Bakirci et al.[19] 2013 20.00 60.00 20.00
7. Pradhan S et al.[20] 2014 46.73 35.3 17.93
8. Gindha GS et al. [21] 2015 61.00 255 13.50
9. Jadhav DS et al.[22] 2017 60.76 23.84 15.38
10. Gaur NL et al.[23] 2019 62.15 9.37 28.12
11. Present Study 2022 60.00 34.00 12.00

Table 6: Comparative study of Average Length of Coronoid process (in mm)

Authors Males Females
Right Left Right Left

Gindha GS et al.[21] 18 17 17 16.20

Kahlon S et al.[24] Overall average: 12.53

Kasat PA et al.[25] Right: 18.2+3.44, Left: 18 £3.36

Subbaramaiah M[26] | 14.9+0.37 13.1+0.34 15.1+0.33 12.6 £0.34

Present study 17.79+0.88 | 17.51+0.83 | 16.59 £0.97 | 16.33+0.68

In the current study, we found a
statistically significant difference in the
length of the coronoid processes of male
and female mandibles, with the right-side
coronoid process being significantly longer
than the left. The obtained results were
consistent with the findings of Gindha GS et
al. and Kasat PA et al, who reported that the
average length of the right-side coronoid
process is greater than the left side and that
male coronoid processes appear longer than
female coronoid processes. Subbaramaiah
M and Kahlon S et al. reported significantly
lower values than the current study, with an
average length ranging from 12.53 to 15.1.

In our study, the mean measurement
from the base of mandible to the highest
point of the head of mandible was
64.22+5.77 on the right side and 64.05 +
5.92mm on the left side. The current finding
agrees with Deepa G and Shrikrishna B.H
[27], Rai et al [28], and Mesbahul Hoque et
al [29], but differs from Saini et al. [30] and
Rosa et al [31].

In this study, the mean measurement
from base of the mandible to the mandibular
notch was 46.32+7.21mm on the right side
and 46.24+8.49mm on the left side. This
finding of the current study is consistent
with Jerolimov et al. [32] and Mesbahul
Hoque et al [29] but differed from Keros et
al [33] and Deepa G and Shrikrishna B
H[27].

In this study, the distance between
the anterior and posterior edges of the
ramus, which corresponded to its width,
was.48 = 2.36mm on the right side and
30.31£2.32mm on the left side. These
findings are consistent with those of Keros
et al. [33], Jerolimov et al. [32], Oguz and
Bozkir [34], Kilarkaje et al. [35], Ennes and
Medeiros [36], and Mesbahul Hoque et al
[29], Deepa G and Shrikrishna B H [27].

CONCLUSION

Present study concluded with
Triangular shape of coronoid process was
the most common type seen in Jharkhand
and Bihar population. This was followed by
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beak and rounded shape. This finding was
similar to many other such studies. There

systematic review." Dentistry 3.1 (2013):
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was statistically ~significant difference 8. Breeland G, Aktar A, Patel BC. Anatomy,

between length of coronoid process and Head and Neck, Mandible. 2021 Jun 18. In:
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