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Abstract 
Aim: The Incidence and pattern of mandibular fractures may vary according to the geographical area, religion, 
and socioeconomic status. The aim of this cross-sectional retrospective study is to evaluate the cause, risk 
factors, characteristics and clinical epidemiology of mandibular fractures in eastern part of Uttar Pradesh. 
Materials and Methods: The data collected included age, gender, mode of injury, mandible fracture location 
and associated fracture and treatment. In this study, various statistical techniques were employed to analyse the 
distribution and characteristics of cases across multiple variables. Descriptive statistics were utilized to 
summarize demographic data and percentages and proportions were calculated to provide a clear understanding 
of the relative prevalence of each category. 
Results: Total 181 mandibular fractures were found in 132 patients. Majority of participants were male and 
belonged to the 20–30 years age group, comprising 54 individuals (40.9%). Most common mode of injury was 
road traffic accidents (RTA) involving drivers, accounting for 47.7% cases with 68.3% not wearing helmet and 
31.7% wearing open face helmet. Parasymphysis fractures were the most prevalent, accounting for 37.6% of 
cases. This was followed by condyle fractures with 17.7% cases, angle fractures of 16.0% cases, and symphysis 
fractures of 15.5% cases. Less frequent were body fractures at 8.8%, ramus fractures 2.2%, and both coronoid 
and dento-alveolar fractures, each occurring 1.1% cases respectively. 
Conclusion: The study provides important epiemiological data to formulate better future plans for preventing 
and treating mandibular injuries. The major populations at risk are young men and those driving two-wheelers 
with an open faced helmet or without one. Prevention is the key to reducing the incidence of maxillofacial 
fractures and it involves multiple strategies. This include the consistent use of protective gears like helmets and 
mouthguards, adherence to traffic rules, workplace and sports safety protocols. 
Keywords: Mandible, Open-Face Helmet, Epidemiology, Maxillofacial Fractures. 
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Introduction 

Traumatic injury is one of the leading causes of 
mortality especially below 40 years of age. There 
are various causes of trauma which includes road 
traffic accidents, physical assault, falls, sports 
contact, animal hit/bite injuries and industrial 
accidents [1-9]. According to WHO 2021 report, 
road injury is one of the top causes of death in 
India. Due to the protruding nature of the face, 
maxillofacial injuries are commonly seen during 
traumatic injuries. Mandibular fractures are one of 
the most common facial bone fractures other than 
nasal and zygomatic bone fractures. Mandible is 
the largest and strongest mobile bone of the human 
skull which is horse shoe in shape. It lodges the 
teeth and posteriorly it extends upwards to form 

temporomandibular joint with skull bone. These 
features make mandibular fractures difficult to treat 
and also have higher risk of wound contamination 
with oral flora and may even be able to 
compromise the airway [1-5]. The cause, pattern, 
and risk factors for mandibular and maxillofacial 
bone fracture may vary from one region to other 
region due to different geographical area, 
socioeconomic status, and religion [1,2]. So 
detailed clinical, epidemiological study of the 
particular population including etiology, injury 
time, injury risk factors, and demographic data 
regarding mandibular injuries is necessary for 
better preventive steps, and overcoming the 
incidence can be done. Additionally, mandibular 
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fracture location and treatment method data enables 
and assist the surgeons, to precisely manage the 
burden of mandibular and other associated 
maxillofacial fractures. However, treatment 
methods depend on various factors which include 
surgeon’s deftness; facilities available, financial 
circumstances and preference of the patient. The 
aim of this cross-sectional retrospective study is to 
evaluate the cause, risk factors, characteristics and 
clinical epidemiology of mandibular fractures in 
eastern part of Uttar Pradesh, India.  

Materials and Methods 

This study was conducted in the department of 
dentistry, MVASMC, Ghazipur, Uttar Pradesh, 
India. This retrospective study is done by using 
departmental medical record book from august 
2021 to august 2024. This study includes both 
sexes and all age group patients with mandibular 
fractures alone and mandibular fracture associated 
with other maxillofacial fractures.  

Exclusion criteria include those patients who 
received any prior surgical treatment for the same 
injury in any other center primarily and any patient 
with incomplete required data. The variables 
analyzed include age group, sex, date of trauma, 

mode/cause of injury, helmet/seatbelt status, 
alcohol drinking status, mandibular fracture 
anatomical location, associated maxillofacial 
fractures, treatment and complications.  

In this study, various statistical techniques were 
employed to analyse the distribution and 
characteristics of cases across multiple variables. 
Descriptive statistics were utilized to summarize 
demographic data, such as age and gender 
distribution, as well as the frequency of different 
injury causes and fracture types. Percentages and 
proportions were calculated to provide a clear 
understanding of the relative prevalence of each 
category. Confidence intervals (CIs) were applied 
to estimate the precision of certain proportions, 
particularly in treatment modalities and surgical 
interventions.  

Comparative analysis was conducted to explore 
variations in treatment approaches and associated 
complications. Additionally, cross-tabulations were 
used to examine relationships between variables, 
such as injury mechanisms and protective gear 
usage. IBM-SPSS version 23 and MS-Excel 
software’s were used in analysis. 

Results and Observations 
 

 
Figure 1: Distribution of Cases according to Age & gender 
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Figure 2: Distribution of Cases according to Injury Associated Causes 

 

 
Figure 3: Distribution of Cases according to type of fracture 

 
Table 1: Distribution of Cases according to Fracture Related Attributes 

Fracture Related No. of sites involved (181) % 
Mandible fracture location Parasymphysis fracture 68 37.6% 

Symphysis 28 15.5% 
Body of mandible 16 8.8% 
Angle fracture 29 16.0% 
Condyle fracture 32 17.7% 
Ramus fracture 4 2.2% 
Coronoid fracture 2 1.1% 
Dento alveolar fracture 2 1.1% 

Associated Fracture None 102 77.3% 
ZMC 19 14.4% 
Dento-alveolar Anterior maxilla 4 3.0% 
Lefort II, NOE, Palatal split 5 3.8% 
Posterolateral wall of maxilla 1 .8% 
Nasal Bone 1 .8% 
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Figure 4: 

 

 
Figure 5: Distribution of Cases according to Treatment Related Attributes 
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Figure 6: Distribution of Cases according to Details of Treatment Provided 

 
Discussion 

The incidence of maxillofacial fractures varies 
considerably. Their frequencies greatly depend on 
various factors be it environmental, geographic 
region and socioeconomic status.  

Our study was to demonstrate the pattern of 
mandibular fracture in a population of the Eastern 
part of Uttar Pradesh, India. The study 
demonstrated that majority of the Maxillofacial 
fractures occurs between the age groups of 20-30 
years (40.5%) followed the 30-40 years (26.5%) 
age groups [1-9]. This highlighted that young 
individuals are more injury prone due to higher 
physical and social activities with less regards for 
safety precautionary measures. Men were subjected 
to higher incidence of maxillofacial fractures 
compared to females with a ratio of 9:1. The 
finding were consistent to those reported in USA 
4:1 [10], Scotland (3:1) [4], Egypt (3.6:1) [[11], 
Switzerland (2.7:1) [12], Brazil (5.47:1) [5], and 
UK (6.6:1) [13]. This males/females proportion 
explains the fact that men are more engaged in 
higher physical, adventurous more involvement in 
road accidents, altercations, and work-related 
casualties than women. 

RTAs, assaults, and falls are the leading causes of 
maxillofacial fractures worldwide. Sport related 
injuries also contribute to a relatively smaller 
proportion. In India, especially in the north-eastern 

part of Uttar Pradesh most of the maxillofacial 
injuries and fractures were also caused by being 
overrun by a bull or cows. It was striking that male 
vehicle driver sustaining facial fractures far 
outnumbered female drivers, confirming the risk-
taking behavior of young men [14].  

Our study suggested that majority of the 
maxillofacial injuries and fracture happened to the 
driver (47.7%) with two wheeler accidents without 
helmet protection predominating as a result of 
inattention or disobeying the traffic rules from 
driver or an oncoming vehicles.  

The finding were consistent with the results by 
Shahim et al [15] Inadequate road safety 
awareness, unsuitable road conditions in some 
areas, violation of speed limits, ill-maintained 
vehicles without safety features, failure to wear seat 
belts or helmets, entry into opposite traffic lanes, 
violation of the highway code, use of alcohol or 
other intoxicating agents, behavioral disorders, and 
socio-economical insufficiencies of some drivers 
are the cardinal reasons for the large numbers of 
RTA in India.  

An additional factor that contributes to facial 
fractures is the types of helmet being used. The use 
of helmets was associated with a lower number of 
facial fractures among patients who were victims of 
motorcycle accidents. Fracture of the mandible was 
related to the absence of a helmet, as well as the 
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use of open-face type and other poor quality 
helmets [29]. In our study also, the patient who had 
mandibular fractures all have reported of wearing 
open face type of helmet. Fall-related facial injuries 
(23.5%) were the second most common cause of 
facial bone fractures, seen predominantly in elderly 
population, especially affecting the mandible, was 
similar to previous studies [16-20].  

Falls being a common occurrence in India are 
accredited to uncomfortable climate conditions and 
unsafe and substandard labor conditions that often 
lead to syncope and fatigue. The third contributory 
factor for facial injury was assault (2.3 %). A 
decreased incidence of this factor was noted 
compared to other countries, where assault is 
considered as a leading cause [21-23]. 

Fractures have been classified as displaced, un-
displaced and multi-fragmentary defects. Our study 
presented the highest percentage of un-displaced 
fractured cases (87.7%). This is mainly due to the 
form of the highest mode of injury via RTA 
followed by fall from height and in descending 
orders via physical altercation, animal injury etc. 

Considering the facial fractures that occurs most 
frequently following the RTA, fall from height, 
assault, sport injury etc. include the nasal bones, 
mandible, zygoma, and midface in descending 
order [24]. Nasal bone fractures have been reported 
as the most frequent midfacial fractures [25]. This 
is due to prominent nature of the nose, decreased 
soft tissue to bone ratio, and fragility of the bone, 
making it an easy target. Notably only few 
associated number of fracture cases along with 
mandible fracture is reported in our study, in which 
highest cases being the zygomatic bone fractures 
amongst the midfacial bone fractures (14.4%) as it 
is relatively very susceptible to injury by even low 
velocity external forces [26]. 

When analyzing lower third facial bone structure, 
the mandible has been consistent as it occupies a 
larger vulnerable area in the facial skeleton [27,28]. 
The most common fractured region on the 
mandible as reported by our studies was the 
parasymphyis (37.6%) which is similar to the 
findings by (King et al., 2004; Patrocínio et al., 
2005; Subhashraj et al., 2007; Sirimaharaj and 
Pyungtanasup, 2008; Khorasani and Khorasani, 
2009) and in contradicting findings by (Tay et al., 
1999; Iida et al., 2001; Bormann et al., 2009). The 
second most prominent site of fracture were the 
condyles (17.7%) followed by the angle (16%), 
symphysis (15.5%) and body of the mandible 
(8.8%). When considering the treatment of 
maxillofacial bone fractures, it depends on fracture 
severity, and preference of surgeons and patient [1-
8]. The aim of the mandible fracture treatment 
includes proper restoration of occlusion, facial 
aesthetics, chewing, speech, breath and sleep. 

When treating mandibular fractures, surgeons 
should know, follow and understand basic fracture 
fixation principles which include tension versus 
compression, and load sharing versus load bearing 
[1-10]. In our study, majority of patients (98 cases, 
74.2%) underwent open reduction and internal 
fixation (ORIF), while a smaller proportion (34 
cases, 25.8%) received non-surgical management. 
Regarding the surgical approach for mandible 
fractures, the most common method was the 
intraoral approach, performed in 56 cases (42.4%), 
and followed by the extraoral approach in 27 cases 
(20.5%).  

A combination of both intraoral and extraoral 
approaches was used in 15 cases (11.4%), with the 
remaining 34 cases (25.8%) managed non-
surgically. In terms of surgical interventions, the 
predominant method involved arch bar, IMF, and 
ORIF with titanium plates, performed in 57 cases 
(43.2%) with a 95% CI of 34.7% to 51.6%. This 
was followed by arch bar, IMF, and ORIF with 
stainless steel (SS) plates in 6 cases (4.5%). 
Additionally, arch bar with ORIF using titanium 
plates was utilized in 18 cases (13.6%), while arch 
bar with ORIF using SS plates was done in 8 cases 
(6.1%). A less common technique involved the use 
of screws with IMF and titanium plates, seen in 3 
cases (2.3%). Cases combining surgical and non-
surgical treatments were relatively rare. ORIF with 
titanium plates and non-surgical treatment of the 
condyle with IMF was performed in 3 cases 
(2.3%), while ORIF with titanium plates and non-
surgical treatment of the condyle without IMF was 
observed in 1 case (0.8%).  

Similarly, ORIF with titanium plates and non-
surgical treatment of one side of the condyle with 
IMF and ORIF with SS plates combined with non-
surgical treatment of the condyle with IMF were 
each conducted in 1 case (0.8%). In terms of 
postoperative complications, the majority of 
patients experienced no complications (117 cases, 
88.6%). Among the reported issues, the most 
frequent was reduced mouth opening (4 cases, 
3.0%), followed by wound dehiscence (3 cases, 
2.3%), mild jaw deviation (3 cases, 2.3%), and 
infection (2 cases, 1.5%). Less common 
complications included nerve paraesthesia (1 case, 
0.8%). Our result corresponds with previous studies 
[1,2]. Limitation of this study is retrospective 
nature of this study, due to which various other 
variables were not included in this data like 
intoxication other than alcohol, timing of trauma 
incident and antibiotic regimens followed during 
pre and post-operative period. Also, the study was 
done in single tertiary care center. However, this 
study provides vital information required to take 
preventive measures aimed to reduce maxillofacial 
injury in this part of the Uttar Pradesh. As 
preventing these injuries, greatly reduces the 
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financial burden and improves the quality of life of 
the population. 

Conclusion 

The study provides important epidemiological data 
to formulate better future plans for preventing and 
treating mandibular injuries. Maxillofacial fractures 
can result in significant functional and aesthetic 
complications impacting a person’s ability. The 
injuries have been documented to be caused 
primarily by RTA, fall, sport injuries, physical 
assaults and animal ravage. The major populations 
at risk are young men and those driving two-
wheelers with an open faced helmet or without one. 
Prevention is the key to reducing the incidence of 
maxillofacial fractures and it involves multiple 
strategies. This include the consistent use of 
protective gears like helmets and mouthguards, 
adherence to traffic rules, workplace and sports 
safety protocols.  

The implementation of public awareness initiatives, 
educating individuals about risk factors and 
promoting responsible behavior can significantly 
lower the occurrence of such fractures. Prioritizing 
preventive measures, individuals and communities 
can reduce the incidence of maxillofacial trauma 
and improve overall health and safety. 
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