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Abstract
Fractures of the mandible, particularly in the angle region have been found to have a high incidence. 
Clinical and radiographic examination along with the basis of displacement help to decide the treatment 
modality for these fractures. Open reduction is generally performed when there is significant deviation and 
closed reduction for simple fractures. The most common modality being Open Reduction with Internal 
Fixation(ORIF). The aim of the study is to compare Open Vs closed reduction in patients with fracture in the 
angle region of the mandible. This retrospective study involved a sample size of 18 patients with mandible 
fracture in the angle region. Case records were collected, tabulated and imported to SPSS for statistical 
analysis. Descriptive statistics and chi-square tests were adopted for association of various parameters. 
Angle fractures were most commonly seen in males(89%) than females. RTA and assault were the most 
common reason for trauma caused - 39% & 33% respectively. 89% of the treatment done was through open 
reduction with majority being treated by internal fixation(94%). Angle fracture management depends upon 
the severity of the displacement to decide the method of reduction and type of stabilisation. Open reduction 
with internal fixation was the most common treatment adopted in this study . 
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 Introduction

There has been an increased trend of fractures 
of mandibles in the recent past. Among these, the 
most common site affected is the angle region of the 
mandible.1 Mandible fractures occupy the second most 
frequent incidence in facial traumas with an incidence of 

38%. 2. Another study showed the incidence of 63.8% 
of the maxillofacial traumas affecting the mandible.3 
The etiology of fracture is very much related to the site 
of the mandible. The angle region of the mandible is a 
thinner cross sectional area bearing third molars and is 
considered to be the ‘lever’ area.4,5 The reason behind 
these fractures is most frequently due to Road Traffic 
Accidents (RTA)6, assault or interpersonal violence. 
Increased incidence of this happening in the urban region 
suggests that people do not tend to follow safety rules 
and regulations for their protection. This negligence 
and carefree attitude leads to accidents. The most prone 
are the youngsters who are often under the influence of 
alcoholism. 7 

Diagnosing the types of mandibular fractures in 
the correct site is very essential. Detailed history of the 
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trauma occurrence, clinical examination,8 radiographic 
examination guide for most effective treatment planning. 
The most useful for radiographic examination are the 
panoramic radiographs and tomography sometimes.9 
The management of these fractures are often influenced 
by several factors. They are associated with occlusal 
disharmony, pain, edema, laceration of soft tissue, 
hematoma, deviation of jaw, pain on mastication and 
while opening and closing of the mouth. 10,11 

Fracture management classified on the basis of 
method of reduction is dealt as open or closed reduction. 
Open reduction can further be subclassified as rigid 
or non-rigid fixation. Angle fractures are generally 
treated by an open reduction method. Open reduction is 
performed when there is significant deviation of the jaw, 
communitive fracture and instability. Closed reduction 
is preferred when it’s a simple fracture with not much 
deviation and less severe 12. Displacement of the jaw 
can influence the dimension of the airway at all levels13. 
Champy et al, while performing several investigations 
suggested that the most effective management of angle 
fractures is that plate location should be along the 
superior border of the mandible 14,15,16 

The most common modality used is the internal 
fixation. Open reduction and rigid internal fixation bring 
back the normal function, show easier maintenance and 
functional/ anatomical reduction with immobilization 
of the fracture.17 However there arises complications 
which range from 7.5%-29% and is due to the use of 
compression and two points of fixation. Infection and 
malocclusion have shown to have high in the list of 
complications.18 These can be reduced only when there 
are certain protocols developed. Extensive blood loss 
is also a complication in various surgical procedures 
which can be reduced with the help of pharmacological 
agents.19 Post operative pain is reduced by prescribing 
NSAIDs like Ketorolac or Paracetamol which have 
been proven to be very effective.20 Post operative care 
is also of importance for effective wound healing. BTX 
injections have been proved to assist wound healing of the 
facial laceration and also obtain good immobilization.21 
It has become difficult to determine the actual rate of 
complications of angle fractures because there are very 
few studies to this focus. Quality and quantity of post 
surgical care has to be similar in all regions of the world. 
22 Previously, our team had conducted numerous clinical 

trials23, in vitro & lab animal studies and reviews24,25 
over the past 5 years and now we are focussing on 
epidemiological surveys. The idea for this survey 
stemmed from the current interest in our community. 

The aim of the study was to compare open and closed 
reduction in patients treated for mandibular fractures in 
the angle region. Method of fixation was also noted in 
order to acquire knowledge on the most effective one. 

Materials and Methodology 

Study Setting

This is a retrospective study of patients with Angular 
Mandible Fractures. It revolves around a university setting 
study having patients visiting Saveetha Dental College 
and Hospitals. The approval for this study was given by 
the Institutional Ethical Committee (Ethical Approval 
Number - SDC/SIHEC/2020/DIASDATA/0619-0320). 
The sample size for this study was 18 patients having 
mandible fracture pertaining to angle region. Sampling 
bias was minimized by verifying the photographs. 

Data Collection and Tabulation

Retrospective data of 86,000 patients between 
June 2019 and March 2020 were retrieved and the 
patient records were reviewed and analysed for overall 
patients reported with maxillofacial trauma . The datas 
pertinent to the present topic were extracted from the 
overall data collected and tabulated. Tabulation included 
information/ parameters like Name of the patient, Age, 
Gender, Etiology of the fracture, method of reduction- 
open/closed reduction, type of fixation- internal fixation/
IMF. 

Statistical Analysis

After further verification of data by an external 
reviewer, it was imported to the SPSS software by IBM 
for statistical analysis. Percentages, mean, frequency of 
certain parameters were employed in the analysis. Chi-
square test was used to detect the significance between 
open/closed reduction and type of fixation. p value <0.05 
was considered to be statistically significant. 

Results and Discussion

The following are the results obtained from the 
analysis – It was seen that there were 16 male and 2 
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females affected.(Table 2) The cause of the fracture was 
mainly due to Assault and RTA with 38.9% and 33.3 
respectively. Other reasons include work injury and 
trauma(Table 1). The major fi nding of this study was 
to compare open/closed reduction and it is shown that 
incidence of open reduction(88.9%) was extremely high 
when compared to closed reduction(11.1%)(Table 3). 
When focussing on the type of fi xation, it was seen that 

94.4% was by internal fi xation and only 5.6% accounting 
for IMF (Table 4). Crosstabulation as shown in Table 
5 to fi nd the association between method of reduction 
and type of fi xation using Chi-square tests revealed a 
signifi cant result (p value < 0.05). This explains that open 
reduction with internal fi xation was found to be high and 
very few were with IMF. The descriptive statistics and 
association is represented in the form of tabulations and 
bar graphs below- 

Table 1- This table shows the number and percentage distribution of etiology of mandible 
fracture. The two most common reason for mandible angle fracture is Assault(38.9%), RTA 

(33.3%) and the least common is work injury(5.6%)

 

Figure 1- This graph shows distribution of various causes leading to mandible fracture in the angle region 
where X axis denotes Etiology and Y-axis denotes the number of patients. Violet colour denotes RTA, green 
denotes assault, brown denotes trauma and pink denotes work injury.. It shows that the two most common 

reasons for mandible fracture in the angle region are assault(38.9%)and RTA(33.3%). 
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 Table 2- This table shows the number and percentage distribution of gender variation of patients with 
mandible fracture. It shows that males are more affected( 88.9%) than females( 11.1%). 

Figure 2 - This graph shows the number distribution of gender variation of patients with mandible fracture 
in the angle region where the X axis denotes gender and Y-axis denotes the number of patients. Yellow 

colour denotes female patients, green denotes male patients. It shows that males are more affected( 88.9%) 
than females( 11.1%). 

Table 3 - This table shows the number and percentage distribution of the method of reduction adopted 
for treating the fracture. It shows that open reduction is more commonly adopted( 88.9%) than closed 

reduction (11.1%). 
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Figure 3 - This graph represents the number distribution of the method of reduction adopted for treating 
the fracture where X axis denotes type of reduction and Y-axis denotes the number of patients. Black colour 

denotes closed reduction and blue denotes open reduction. The graph shows that open reduction is more 
commonly adopted( 88.9%) than closed reduction (11.1%). 

 Table 4- This table shows the number and percentage distribution of the type of fi xation adopted for 
treating the fracture. The most commonly adopted type of fi xation is internal type of fi xation(94.4%) 

whereas IMF accounting for 5.6% only. 
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Figure 4- This graph represents the number distribution of the type of fi xation adopted for treating the 
fracture where X axis denotes type of fi xation and Y-axis denotes the number of patients. Orange colour 
denotes Intermaxillary Fixation (IMF) and red denotes Internal fi xation. The graph shows that the most 
commonly adopted type of fi xation is internal type of fi xation(94.4%) whereas IMF accounting for 5.6%. 

Table 5 - This table shows the association of method of reduction and type of fi xation. Chi-square- 
statistically signifi cant - p value - 0.004 (< 0.05). 

Value df Asymptotic Signifi cance(2-
sided)

Exact Signifi cance
(2-sided)

Pearson Chi-square 8.471 1 0.004

Continuity Correction 1.621 1 0.203

Likelihood Ratio 4.952 1 0.026

Fisher’s Exact test 0.111

N of Valid Cases 18
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The mandible,a single bone connecting to skull by 
temporomandibular joint is responsible for functions 
like mastication, phonation, swallowing and occlusal 
harmony26 Since the mandible arch is open, located 
in the lower portion of face, it is more prone to road 
traffic accidents and interpersonal violence27. Studies 
have shown that assault and Road Traffic Accidents 
are considered to be the primary causes of mandible 
fractures. High incidence of Road Traffic Accidents 
could be attributed to poor road conditions, speed limit 
violation, drunk and drive and no proper safety measures 
being taken while driving3.

Our study shows that the main etiology behind 
fractures was primarily due to assault(38.9%) and RTA 
(33.3%) as shown in Figure 1. Few others were due to 
trauma, interpersonal violence or a work injury. The 
proportion of males being affected was extremely higher 
than females. As seen in Figure 2, males are about 8 
times more affected than females which is in agreement 
with a study where there was male predominance as well 
28,29. Male predominance is due to the fact that they are 
more easily prone to road traffic accidents, interpersonal 
violence often influenced with alcoholism 3,30. 

The various sites of mandibular fractures include 
angle, condyle, symphysis region etc. wherein angle 
region being the most common region. Complete 
clinical history is very essential for the diagnosis of the 
fracture. Radiological evidence like orthopantogram and 
CT scans favour in diagnosing and give us a clear view 
of the extent of fracture31. 

Incidence of open or closed reduction as a treatment 
modality has been determined in this study. Figure 3 
shows that the percentage of open reduction of mandibular 
angle fracture is 89%. Other literature studies also are 
in support of increased open reduction as the adopted 
treatment modality9. They have different approaches to 
treat and are often associated with complications such as 
sepsis or infection commonly seen in angle fractures of 
the mandible. Rate of infection ranges from 5% - 32% 
with angle fractures and can sometimes be associated 
with grossly carious and periodontally involved teeth 
which have to be extracted12. 

The main aim of closed or open reduction treatment 
in mandibular angular fracture is to establish functional 
harmony 2. Open reduction Internal Fixation(ORIF) 

in mandibular angle fracture shows greater prevailing 
treatment modality accounting 94% in our study. 
Association of method of fixation and reduction revealed 
that open reduction is generally adopted with internal 
fixation.3

Closed reduction or Inter Maxillary Fixation(IMF) 
is least adopted (Figure 5) among prevailing modality 
of fixation in mandibular angle fracture. The ORIF is 
more advantageous over IMF,as ORIF brings back 
the mandibles anatomy and functions effectively with 
early postoperative recovery,which is in concordance 
with other studies. 3,17 It necessitates for even more 
development in this modality otherwise lack of skills and 
knowledge leads to non adherence of these procedures32.

The limitations of the study is that it includes a very 
small sample size, single centered and completely relies 
on inpatient records for the analysis. The results are 
compromised in a retrospective manner and providing 
treatment recommendations based on such a small 
sample size is challenging. Therefore, a well designed, 
extensive study should be done in the near future to 
implicate the result of those studies in clinical practise. 

Conclusion

Within the limits of the present study, open 
reduction with internal fixation(ORIF) was found to be 
adopted as the common treatment modality in patients 
with mandible fractures in the angle region. The fracture 
showed more prevalence in males and the most common 
etiology was found to be assault and road traffic 
accidents(RTA).With this small sampled retrospective 
study it is difficult to implicate the result of this study 
into maxillofacial operating criterias. .Hence a large 
sized multicentered randomized control trial should be 
done to to generalise the outcome of this study 
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