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ABSTRACT 

Introduction: The incidence of maxillofacial fractures varies worldwide. The 

information on epidemiological characteristics in association with the etiology and 

incidence of injuries help in prevention and appropriate treatment of such injuries.  

Purpose: Thus, the aim of this retrospective study was to describe the prevalence, 

incidence, pattern, etiology, management of trauma cases at Shyam Shah Medical 

College (S. S. M. C), in a span of 8 years.  

Patients & Methods: The data collected included age, sex, date and month (seasonal 

variations), etiology, site of fracture, associated injuries, treatment modalities used for 

the management of maxillofacial trauma patients reporting in the Department of 

Dentistry and emergency casualty department of S. S. M. C., Rewa from February 2013 

till January 2021.  

Results: A total of 892 cases depicted fractures of the facial skeleton. The mean age was 

36 years. Though patients ranging from 4-75 years reported for treatment. Males 

outnumbered females with a male: female ratio of 8:1. Injuries commonly occurred in 

the 21-30 years age group. Road traffic accidents (RTAs) were the most common 

etiological factor in 631 patients followed by inter personal violence (IPV) in 147 

patients. Mandibular fracture was the most frequently encountered fracture. The 

seasonal variation showed the peak incidence of cases in the months of January and 

December with 23.4 % of total patients. 15.13 % of the cases were managed 

conservatively, 7.29% patients with debridement and soft tissue repair, while closed 

reduction was used in 60.54 % of patients and 17.04 % were treated with surgical open 

reduction and internal fixation. There was no serious complication in any of our patient 

in the average follow up span of 6 months.  

Conclusion: This study verified a young male predominance involved in maxillofacial 

trauma. RTAs contributed as the major etiological factor. Thus, similar long-span multi 

centric epidemiologic studies may help government and authorities to plan periodic 

review of driving skills & strict implementation of traffic rules policies.  

Key Words: Maxillofacial trauma, Road Traffic Accidents, Retrospective 

study,Epidemiology. 
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INTRODUCTION 
Maxillofacial fractures are a common finding encountered with varied associated injuries at 

various trauma centers and tertiary care centers.
1
 Facial injuries can be disabling and remain 

as a serious clinical problem due to the sensitivity of this anatomic region involving the 

masticatory, ocular, olfactory and nasal apparatus.
2 

Changes to the facial skeleton have a 

substantial impact on the psychology  and aesthetics of the patient and lays a long lasting 

effect on the confidence and attitude of the patient. 
3
 Many epidemiological studies 

discussing about the pattern and management of maxillofacial injuries have been published 

from different countries, but the demography and inferences vary considerably since it is 

linked to various variables based on social, cultural and environmental factors of different 

study populations. 
1, 4, 5, 6, 7 and 8.

 

There is a varied etiology of maxillofacial trauma in various regions worldwide. As RTA was 

the leading cause of maxillofacial injuries in our study so we recommend periodic evaluation 

of such epidemiological studies which enforce the assessment of the proficiency of road 

safety measures such as speed limits, prohibited drunk driving and the introduction of seat 

belt legislations in order to suggest new ways to prevent maxillofacial injuries. 
5 

Pattern and management of maxillofacial injuries have changed immensely over the past few 

decades. The Department of Dentistry in our institute routinely treats these cases and also the 

cases referred from the casualty department, surgery department, orthopedics department of 

this tertiary care center. Thus, this retrospective study was planned to comprehensively 

collect demographic pattern, etiology, site of maxillofacial fractures, monthly variations and 

management fractures in this belt of central India. 

 

PATIENTS AND METHODS 

A large number of patients with maxillofacial injuries who reported in the dental department 

at S. S. M. C, Rewa from February 2013 till January 2021 were enrolled in this study. 

Study Design 
During the mentioned span of 8 years, clinical records and radiographs of maxillofacial 

trauma patients with fractures were retrospectively retrieved and reviewed to collect the 

following information.  

Study variables  
 Demographics, e.g. Age, gender.  

 Etiology of injury. 

 Characteristics of injury – Site of injury, Pattern of fracture, Associated injuries 

 Seasonal variation – Monthly and Day wise distribution of presentation of cases 

 Management modalities – Conservative, Soft tissue repair, Surgical interventions as 

Closed or Open reduction of fractures.  

 

RESULTS 

During the 8 years period of study, the records of 892 patients with maxillofacial fractures 

were analyzed in the following tables.  

Sex Distribution: (Table No. 1) 

There were 795 males (89.12%) and 97 females (10.87 %) accounting to a male to female 

ratio of 8:1. 

Table No. 1: Sex Distribution 

(n= 892) 

S. no. Gender No. of patients Percentage 

1 Male 795 89.12 

2 Female 97 10.87 

Total 892 100 
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Male: female ratio = 8 :1 

PIE CHART 1: Sex Distribution 

 

 

Age – Wise Distribution: (Table No. 2) 

The study sample depicted the ages ranging from 4 to 75. A clear male predominance was 

found in all age groups when Table 1 and 2 were compared. The mean age was 36 years 

The peak incidence was seen in 21 to 30 years age group involving 306 patients (34.3%) 

followed by 31 to 40 age group having 22.19% patients as per Table no. 2.  

 

Table No. 2: Age – Wise Distribution 

(n= 892) 

 

 

 

 

 

 

 

 

 

 

 

 

BAR GRAPH 1: Age- Wise Distribution 

 

Etiology of injury: (Table No. 3) 

S. No. Age groups No. of patients Percentage 

1 0-10 18 2.01 

2 11-20 133 14.91 

3 21-30 306 34.30 

4 31-40 198 22.19 

5 41-50 109 12.22 

6 51-60 92 10.31 

7 61-70 29 3.25 

8 71-80 7 0.78 

Total  892 100 
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RTA was the leading cause of maxillofacial injuries with the incidence of 70.74% (631 

patients), followed by IPV causing fractures in 147 patients (16.48 %). The least percentage 

of cases were reported due to fall from height in 36 patients.  

 

Table No. 3: Distribution On The Basis Of Aetiology Of Injury 

(n= 892) 

S no. Etiology No. Of patients Percentage 

1. Road traffic accidents 631 70.74 

2 Inter personal violence 147 16.48 

3 Fall from height 36 4.03 

4 Micelleneous 78 8.74 

Total  892 100 

 

BAR GRAPH 2: Distribution on The Basis of Aetiologyof Injury 

 

 

Seasonal variation of presentation of cases: (Graph No. 1 and 2) 

The maximum number of cases reported on Mondays, as they are the days of heavy road 

traffic due to the high attendance of public in markets and offices after holidays on Sunday 

(weekends). (Line graph 1) 

Periodic variation lead to recording of maximum incidence in the months of January and 

December where rash driving, fog and celebrations like festivals and marriages lead to 

concentration of cases of road accidents. (Line graph 2)   
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LINE GRAPH 1: Weekly Distribution 

 

 

LINE GRAPH 2: Monthly Distribution 

 
 

Pattern of Maxillofacial Fractures: Table No. 4  

Maximum number of cases were managed from mandibular fracture group of patients in 481 

cases. 185 cases were recorded with single fractures. (Fig 1. CT Scans of mandibular fracture 

cases) 

 

FIG.1 3D CT OF FACE SHOWING VARIOUS MANDIBULAR FRACTURES 
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Associated injuries involving head injuries chest injuries, limb fractures abdominal injuries 

were seen in multiple pan facial trauma patients 

 

Table 4 –DISTRIBUTION ON THE BASIS OF PATTERN OF MAXILLOFACIAL 

FRACTURES 

S no. Pattern of maxillofacial fractures No. of patients Percentage 

1 Mandibular fracture 481 53.92 

2 Le fort 1 28 3.13 

3 Le fort 2 33 3.70 

4 Zygomatico complex 235 26.34 

5 Pan facial 115 12.89 

Total  892 100 

 

BAR GRAPH 3: Pattern of fractures 

 

 

Treatment Modalities:Table No. 5  

135 number of patients (15.13%) were treated conservatively for injuries like intracapsular 

condylar fractures or incomplete (green- stick) body and angle fractures of mandible. Soft 

tissue repair was done under general anesthesia in Operation Theater (OT) and under local 

anesthesia in our department for managing massive soft tissue injuries closed reduction with 

Intermaxillary fixation (IMF) using Arch Bars was used in 540 patients (60.54%). Open 

reduction and internal fixation with titanium and stainless-steel mini plates was the treatment 

of choice for unfavorable and multiple bone fracture cases in 152 patients. (17.04%)                                    

 

Table No. 5: Distribution On The Basis Of Treatment Modalities 

(n= 892) 

S NO. Treatment modalities No. Of patients Percentage 

1 Soft tissue repair 65 7.29 

2 Closed reduction wth 

tntermaxillary fixation 

540 60.54 

3 Orif 152 17.04 

4 Conservative 135 15.13 

Total  892 100 
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PIE CHART 2: Distribution on Basis of Treatment Modalities 

 
 

DISCUSSION 
Trauma is associated with significant morbidity and mortality in individuals. Maxillofacial 

(MF) injuries may lead to functional impairment and aesthetically altered appearance if not 

attended promptly. Factors like the geographic area, population density socioeconomic status, 

and the cultural variances amongst the study population have influenced the incidence 

etiology and pattern of maxillofacial injuries since ages. 
1, 2, 6, 7, 8, 9, 10, 11

 

Thus, findings from our study will reveal the characteristic association of variables leading to 

improved management statistics in entire central part of India. 

 

PATIENTS DEMOGRAPHICS 

Sex and age distribution 

The sex distribution of maxillofacial is quite high in males in nearly all studies reported in 

literature. The present studies reported in literature. The present study revealed male: female 

ratio of 8:1.Most of the studies revealed male preponderance.
 12, 13, 14 and 15

 However, the sex 

ratio in various studies ranges from 2.3: 1 till 11.8: 1. The male preponderance is due to the 

fact that males are likely to be the earners in the family and also play more prone to be 

affected by accidents, violence episodes and outdoor sports activities. 

Age of the patients ranged from 4 years to 80-year-old. The peak incidence of MF injuries 

occurred in young adults in their third decade 21 – 30 years age group involving 34.3% of all 

patients which correlates with various – epidemiological studies.
 1, 5, 16, 17, 18

 This may reflect 

that the people in this age group are more active regarding sports, fights, violent activities, 

industrial and high-speed transportation.Table 2 and Bar graph 1 

 

Etiology of trauma 

Fractures of the facial skeleton are a common finding in multiple trauma cases occurring due 

to RTAs, IPV, Sports, falls, Industrial accidents etc. Literature reports of varying etiological 

statistics in developing and developed nations. RTAs as the main etiological factor found in 

70.74% cases which is consistent with other parts of the world. 
16, 18, 19, 20, 21, 22

. Maximum 

number of road accidents were with 2 wheelers followed by 4 wheelers and then pedestrians. 

Similar studies have shown that the incidence of motorcycle crashes in other developing 

countries amounting to 45% - 65% of trauma cases.
 20, 21 
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In contrast, four-wheeler remains to be the major cause for RTA in developed countries. On 

the other hand, assault related maxillofacial injuries due to IPV were reported to be more 

common in developed countries
 9, 22, 23, 24

. In our study, IPV constituted 16.48% of the cases. 

Excessive consumption of alcohol is strongly associated with facial injuries as it impairs 

judgement, cognitive ability and one’s ability to assess the risk and protect them. 

In contrast, Al Ahmed et al reported alcohol does not play a major role in fracture etiology in 

the Middle East where it is forbidden in some countries and consumed minimally in the other 

countries and consumed minimally in the other countries due to religious and cultural beliefs.
 

25 
 

Our study revealed 1/3
rd 

of the total patients had alcoholic ingestion before the incidence of 

maxillofacial trauma. This is due to the impact of alcohol on balance of the patient and it 

bring about aggression in the activities of the individual. 
9, 26

 

Gun Shot injuries were managed in 9 cases. 

 

Time and Monthly Distribution (Seasonal Variations) 

This study showed the peak incidence of fractures occurring in the months of December and 

January (Line Graph 2) which might be attributed to the increase in number of road crashes 

due to harsh weather conditions in peak winters and fog. Moreover, people are in hurry and in 

markets during celebrations and social gatherings due to marriages occurring in these months 

and intake of alcohol is also responsible for further enhancement in cases of assault. The next 

peak was seen in the month of July when rainy season promotes skidding of 2 wheelers. 

These finds coincide with the study done in Iran
 16 

and western Nepal
 12

, but different from 

the findings of Kapoor and Kalra. 
27 

The number of MF traumas were significantly more on Mondays and Tuesdays (Line Graph 

1). This was mainly due to people rushing for office, schools, colleges etc. from home after 

relaxation on Sundays & weekends. Studies where number of trauma cases was more on 

weekends. 
12, 16, 27 

 

Site, nature and pattern of fractures 

In relation to type of injuries, soft tissue injuries were the most common type of injuries. 

They may be in the form of laceration or abrasion or contusion or a combination of bone 

injuries.  

 

FIG.2 MASSIVE SOFT TISSUE INJURY AND REPAIR 
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When MF area is injured, mandible is the more vulnerable bone than the midface bones, this 

preponderance is due to the fact that mandible is the most prominent and only movable facial 

bone with less bony support and it is easily reached, as it is located at height of the 

aggressor’s raised arm to affect the victim’s self-esteem. 
28

 

In the present study, mandibular fractures were the most common facial fractures 

encountered in 53.92% cases, particularly parasymphysis fractures were most commonly 

encountered. Various studies have supported this result. 
13, 14, 16, 18, 21, 22, 29, 30

 Although some 

studies have shown nasal bone 
31

 as the most common bone, others have reported higher rates 

of zygomatic
 32 

or midface bone fractures. 
33

 Among fractures of the midfacial region, ZMC 

fractures were the most common site of the fractures accounting to nearly 26. 34% of all 

trauma patients, similar findings were reported in other studies too. 
32, 34 

(Fig 2. CT Scans of 

midface fracture cases) 

 

FIG.3 3D CT OF FACE SHOWING VARIOUS MIDFACE FRACTURES 

 
 

Associated injuries 

Various studies have shown that 10% to 88% of patients with facial trauma present with 

associated in other parts of the body.
 35, 36, 37

 The head and brain injuries are commonly 

associated with facial trauma particularly the upper face. The findings of our study were in 

accordance with the facts mentioned in literature. Concomitant bodily injuries in the form of 

cervical spine injuries, upper and lower limb fractures, chest and abdominal injuries and 

pelvic fractures were managed well in our institute with coordinated collaboration of 

department of surgery and orthopedics. The wide variation in the frequency of associated 

injuries largely attributes in variation in mechanism of trauma. 

 

Management 

Management of MF injuries is a real challenge of oral and maxillofacial surgeons and 

demands both skill and expertise. In the past 30 years, changes in MF trauma management 

have been influenced by innovations in materials and techniques. Various treatment 

modalities were chosen according to anatomy, severity of fracture and condition of the 

patients are enumerated in Table no.5. 

Soft tissue repair was done under local or general anesthesia, depending upon the presence of 

severity of trauma on the facial soft tissue and muscles (Fig.2) in 7.29 % of cases. 15.13% 
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cases were managed conservatively for the reasons varying from absence of functional 

deficit, multiple ZMC fractures without esthetic or neurological deficits, non or minimally 

displaced fractures in higher (> 60 years) age group patients owing to high anesthesiologic 

risk and in few cases due to patient’s refusal. Isolated zygomatic arch fractures not involving 

occlusion were elevated by Gillies temporal approach or intraoral vestibular approach and no 

fixation was done when stability was achieved. 

Plate osteosynthesis in the form of open reduction and internal fixation (ORIF) has become 

popular in the management of facial fractures as it offers stable segment reduction, early 

recovery, less patient discomfort, bony union with less callus formation. 
16, 39 

This mode of 

treatment was applied in 17.04% of cases in our institute. Despite of the various advantages 

of ORIF, our study suggests similar long-term results using closed reduction technique. 
39 

Internal fixations with the use of stainless steel and titanium miniplates and screws was used 

in 152 cases (17.04%). The present prevalence was not in accordance with some other studies 

reported in literature where majority of MF fractures were treated with ORIF. 
16, 38, 39

 (Fig 4. 

Open reduction and internal fixation) 

 

Fig.4 OPEN REDUCTION AND INTERNAL FIXATION 

 
  

The treatment of facial fractures varies from surgeon to surgeon and it also depends on 

available instruments. Closed reduction using stainless steel arch bar fixation and ligature 

wires (fig 5)is a simple economic method used for treating maxillary and mandibular 

fractures yields satisfactory clinical results. Dentoalveolar fractures, condylar fractures 

without dislocation, other mandibular and maxillary fractures without displacement or 

occlusal derangement were treated successfully by closed reduction in 60.54% cases, 

confirming the effect of cost on treatment planning. The present study findings are in line 

with other reports where it was stated that ORIF has not become popular in most developing 

countries, mainly because of cost issue. 
20, 38, 40 

 

Fig.5 CLOSE REDUCTION 
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All pan facial fractures, multiple fractures with occlusal derangement and displaced or 

unstable fractures were treated by ORIF by miniplate osteosynthesis. 

 

LIMITATIONS 

The present study is a retrospective small-scale study where the trauma database was based 

on the injury report register maintained in the department of dentistry which included referred 

patients as well as patients coming directly to the dental OPD. Some of the patient medical 

records were incomplete and hence were excluded from our study. In order to enhance 

precision, reliability and integrity of patient information more larger sample size prospective 

multicentric studies are suggested to make conclusive finding on epidemiology of MF trauma 

in central India. 

 

CONCLUSION 

The usefulness of epidemiological studies in MF traumatology is widely recognized as it 

provides information with implications for access to treatment. Facial fractures have various 

causes and differ with different regions of world. In the present retrospective study, we 

analyzed a sample of 892 MF trauma patients in a span of 8 years. This study verified a frank 

young male preponderance. RTAs continued to be the leading cause of injury, majority of the 

fractures involved the mandible and most common treatment modality used was closed 

reduction. These findings should be aimed to ensure strict compliance of traffic rules, legal 

prohibition of drunk driving compulsory incorporation of safety measures like seat belts and 

helmets to reduce the incidence of MF injuries.  
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