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Abstract

Background: Mandibular fractures usually involve one 
or multiple sites with different patterns which depends on 
multiple factors such as the force applied, type of injury, in 
addition to the morphological and anatomical characteristics 
of the mandible. Few studies proved a relationship between 
mandibular angle measurement and fractures in the angle re-
gion. In this study we looked through the relationship of gonial 
angle measurement and all associated ipsilateral mandibular 
fractures.

Objective: To investigate weather gonial angle measure-
ment would be one predictor to the location of mandibular 
fractures.

Method: This retrospective cohort study included patients 
diagnosed with mandibular fractures between 2018 and 2023. 
100 cases were randomly selected. The gonial angle was meas-
ured using 3D C.T. scans. Fracture patterns were categorized 
into two groups: Group A (Angle region) and Group B (Not 
Angle region).

Results: The mean gonial angle in patients with fractures 
in the angle region was 125 degree, compared to 117 degree 
in patients with fractures in the non-angle region, which was a 
statistically significant difference (p<0.001).

Conclusion: The mandibular gonial angle is a powerful 
determinant factor that affects the pattern of mandibular frac-
ture. The stronger and less obtuse mandibular angle the more 
likely a fracture pattern to spare the angle region.
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Introduction

Fractures of the mandible are the second most 
common facial and jaw fractures after nasal frac-
tures, comprising 19% to 40% of all fractures in 
this area. They occur more frequently in males dur-
ing the third decade of life [1-4]. The elevated oc-
currence rate is a result of the distinctive anatomy 
and properties of the mandible, including its mobil-
ity, limited bone support in contrast to other facial 
bones, and its prominent position [5-8].

Recently the prevalence of mandibular frac-
tures is increasing due to motor vehicle accidents, 
occupational accidents, falls, sport injuries, and vi-
olence [9].

These fractures can involve one or multiple 
sites with various patterns (Fig. 1), depending on 
factors such as the cause and type of injury, as well 
as morphological and anatomical variations of the 
mandible [10,11].

Fig. (1): Classification of mandibular fracture according to an-
atomical location. Dingman and Natvig et al. [12].
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Generally, hemi-mandibular anatomy shows 
two main axes, a vertical one (ramus and condyle) 
and a horizontal one (body and symphysis) the in-
tersection between them is the gonial angle, which 
located at the junction between the vertical part (ra-
mus) and the horizontal part (body).

The normal range of mandibular gonial angle 
is between (1200 To 1250). And more than 1250 is 
considered a high gonial angle and less than 1200 
is a low one [13].

Few studies proved a relationship between 
mandibular angle measurement and fractures in an-
gle region without any data about the relationship 
with other mandibular fractures.

This study was designed to investigate the rela-
tionship between gonial angle measurement and all 
the associated ipsilateral mandibular fractures.

Our hypothesis was that gonial angle meas-
urement would be one predictor of the location of 
mandibular fractures.

Material and Methods

Patient and population:
This retrospective study was conducted at emer-

gency hospital in Mansoura University, Mansoura, 
Egypt.

Institutional Review Board of Mansoura med-
ical university obtained prior to study (approval 
number: R.23.10.2363), 3D computed tomography 
(CT) scans of patients were gets from medical re-
cords of Plastic and Reconstructive Surgery De-
partment in Mansoura Emergency Hospital.

100 cases of fracture mandible were randomly 
selected (random file numbers generated by com-
puter from 1 January 2018 To 31 December 2023).

Data collection and methods:
All C.T scans were obtained using Aquilion 

Prime 3D CT scanner with the exposure settings 
of 120 kV, 187 mAs, 0.75s/1.0m scan time in su-
pine position, radiological files were studied using 
(MUH synapse DB program, windows 10).

Mandibular angle measurement: The gonial an-
gle was defined as the angle formed between the 
tangent line to the posterior border of the mandible 
and the tangent line to the inferior border of the 
mandible (Fig. 2).

Detailed patient information was retrieved, in-
cluding age, sex, site of mandibular fracture and 
gonial angle measurement. Patients with incom-
plete registration data and with other pathological 
conditions, such as cystic lesions and osteoporosis 
were excluded.

Fracture patterns were categorized into two 
group: Group A (Angle region) which defined as 
the fracture located posterior to second molar and 
inferior to mid ramus and included (angle, poste-
rior body and inferior ramus fracture), And Group 
B (Non-Angle region) which included (condylar, 
subcondylar, anterior body, parasymphysial, sym-
physial and coronoid fracture) [14] (Fig. 3).

Student t-test was used to study the relationship 
between both mandibular gonial angle and the ipsi-
lateral fracture pattern.

Results

The study sample included 100 patients with 
mandibular fractures including 91% males and 9% 
females. The mean age of patients with mandibular 
fractures was 25.99±16.39 (Table 1).

The mean right gonial angle of patients in group 
A (Angle region fracture) was 125.0±3.47 degrees 
which was statistically significant difference from 
group B (Non-angle region fracture) which was 
(116.89±6.15 degrees, p<0.001) (Table 2).

Fig. (2): Mandibular gonial angle measurement.

Fig. (3): Angle and Non-Angle regions of the mandible.
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The mean left gonial angle of patients in group 
A was 124.31±3.09 degrees which was statis-
tically significant difference from group B was 
(117.86±6.31 degrees, p<0.001) (Table 3).

Discussion

Characteristics of mandibular Fractures are var-
iable in their patterns, site, combinations, and se-
verity. Multiple factors have been related to types 
of mandibular Fractures such as the cause and type 
of injury, age, sex, severity and type of trauma, oc-
clusal support and pathological disease [10,11].

In this study CT files were analyzed of 100 ran-
domly selected cases with mandibular Fractures 
to study whether there was a relationship between 
the location of the fracture and the ipsilateral main 
mandibular angle (gonial angle).

Dingman and Natvig et al., (1969) classified 
mandibular fractures according to their location 
into symphysis, parasymphysis, body region, angle 
region, ramus region, condylar process, coronoid 
process [12].

In the current study, we classified our patients 
into two groups, group A (Angle fracture) and 
group B (Non-Angle fractures) and a strong rela-
tionship was found between the mandibular angle 
measurement and the location of the ipsilateral 
mandibular fractures.

Patients in group A (Angle fractures) were found 
to have more obtuse mandibular angle, with a mean 
right gonial angle 125.0±3.47 degrees, (p<0.001), 
And a mean left gonial angle 124.31±3.09 degrees.

Patients in group B (Non-Angle fractures) were 
found to have less obtuse mandibular angle, with 
a mean right gonial angle 116.89±6.15 degrees. 
And a mean left gonial angle 117.86±6.31 degrees, 
which was statistically significant difference be-
tween the two groups (p<0.001).

This proves that the more obtuse the gonial an-
gle, the more likely a fracture to affect the angle 
region.

Throughout the history people used right angles 
in their foundations and building with a common 
believe that the more obtuse, the weaker and more 
likely a structure to collapse. mandibular angle was 
no different than this believe as the less obtuse the 
gonial angle, the stronger the relationship between 
vertical and horizontal structure [15].

Throughout the literature, mandibular gonial 
angle had wide variations. Osato et al., (2012) de-
fined a gonial angle smaller than 1200 as a low an-
gle and larger than 1250 as a high angle [16]. In this 
study, it resulted the gonial angle more than 1240 
is a high one and associated with fracture in angle 
region angle and less than 1160 is a low one and 
associated with fracture away from angle region.

Few studies investigated the relationship be-
tween the mandibular gonial angle and the mandib-
ular angle fracture. Elias et al., (2018) using C.T. Fig. (4): Angle value in relation to angel region among studied cases.
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Table (1): Demographic characteristics of the studied cases.

Right angle
Mean ± SD

Test of
significance 

Mean difference 
(95%CI)

- Group B
not angle
region (n=72)

- Group A
angle region
(n=20)

116.89±6.15

125.0±3.47

t=5.64
p<0.001*

8.11
(10.96-5.25)

Table (2): Relation between right angle value and angle region.

t: Student t-test.     *Statistically significant.     CI: Confidence interval.

Left angle
Mean ± SD

Test of
significance 

Mean difference 
(95%CI)

- Group B
not angle
region (n=71)

- Group A
angle region
(n=26)

117.86±6.31

124.31±3.09

t=498
p<0.001*

6.45
(9.02-3.88)

Table (3): Relation between left angle value and angle region.

t: Student t-test.     *Statistically significant.     CI: Confidence interval.
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scan observed a mean gonial angle of 131.3° in the 
angle fracture group, compared to 118.1° in the rest 
of the mandibular fractures, suggesting that an in-
creased gonial angle correlates with an increased 
risk of angle fracture [17]. Panneerselvam et al., 
(2017) showed a correlation between wider gonial 
angles and mandibular angle fractures in the Indi-
an population [18]. However, these studies have not 
provided any data about the relationships between 
gonial angle and non-angle fractures. In this study, 
the more obtuse angles were found to have a risk 
factor to fracture on the angle region, and less ob-
tuse angles to have a risk factor to fracture away 
from the angle region of mandible.

This study is limited by the small sample size 
without inclusion of different ages. Also, only 9 out 
of 100 cases were female not allowing the study of 
statistical differences between both sex and differ-
ent ages. Another limitation was the retrospective 
nature of study design and not including the differ-
ence in prognosis (after fracture fixation) between 
the angle fracture and non-angle region.

A multicenter study with huge sample size 
would be necessary to overcome these limitations. 

Conclusion:
The mandibular gonial angle is a powerful de-

termining factor that affect the pattern of mandibu-
lar fracture. After analyzing 100 randomly selected 
cases we found that strong and less obtuse man-
dibular angle are associated with fracture patterns 
sparing the angle region and vice versa. In places 
where there is CT scan unavailable, it is possible 
by observing the mandibular angle to predict the 
location of the fracture, such as the obtuse angle, 
the fracture may be in the condylar or subcondy-
lar region. That (among other factors) can predict a 
more sever angle fracture in vulnerable people with 
steeper mandibular angle.
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