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Abstract:

Background: Mandibular fractures are common maxillofacial injuries causing functional,

aesthetic, and psychosocial impact. In Bangladesh, district hospitals manage the majority of

cases; however, data on fracture patterns and treatment outcomes are limited. Understanding

local epidemiology is crucial for optimizing trauma care and allocating resources effectively.

Objectives: To evaluate the patterns, management approaches, and clinical outcomes of

mandibular fractures treated at a district hospital in Bangladesh. Methods: This retrospective

cross-sectional study was conducted at Pabna Medical College &Hospital, Pabna, covering

the period from January 2023 to December 2024. A total of 57 mandibular fracture patients

were included via purposive sampling. Data on demographics, injury etiology, fracture sites,

treatment, and outcomes were collected from hospital records and analyzed using SPSS

version 23.0. Results: Total of 57 patients with mandibular fractures were analyzed, with

males comprising 78.9% and females 21.1% (p = 0.002). The highest affected age group was

21–30 years (36.8%). Road traffic accidents accounted for 56.1% of cases (p = 0.015). The

body (31.6%) and angle (24.6%) were the most common fracture sites (p = 0.032). Closed

reduction was performed in 63.2%, open reduction in 36.8% (p = 0.041), and satisfactory

outcomes were achieved in 86.0% (p = 0.018). Conclusion: Mandibular fractures in this

district hospital predominantly affected young adult males and were mainly caused by road

traffic accidents. Most involved the body and angle, and treatment-primarily closed reduction-

resulted in favorable outcomes with minimal complications.
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Introduction:

Mandibular fractures represent one of the most

common forms of maxillofacial trauma and pose

significant challenges due to their impact on

mastication, speech, airway integrity, and facial

aesthetics1. The mandible is particularly vulnerable

to injury because of its prominent position, mobility,

and exposure to external forces during trauma2.

Globally, mandibular fractures account for a

substantial proportion of facial bone injuries, with

reported prevalence varying according to geographic

location, socioeconomic conditions, and patterns of

trauma3,4.The etiology of mandibular fractures differs

between developed and developing countries. In high-

income settings, interpersonal violence and sports-

related injuries are frequently reported causes,

whereas road traffic accidents (RTAs) remain the

predominant cause in low- and middle-income

countries5. Bangladesh, with rapid urbanization,

increasing motorization, inadequate road safety

measures, and inconsistent enforcement of traffic

laws, experiences a high burden of RTA-related

trauma, including maxillofacial injuries6. Young

adult males are consistently identified as the most

affected group, reflecting higher exposure to

occupational hazards, outdoor activities, and high-

risk behaviors7.The pattern of mandibular fractures

is influenced by the direction and magnitude of

traumatic force, as well as anatomical factors such as

bone density and areas of structural weakness.
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Common fracture sites include the symphysis, para-

symphysis, body, angle, condyle, and ramus, with

many patients presenting with multiple fracture

locations8. Accurate identification of fracture patterns

is essential for selecting appropriate treatment

strategies and predicting outcomes.Management of

mandibular fractures aims to restore pre-injury

occlusion, ensure stable bone union, and preserve

mandibular function while minimizing

complications9.

Treatment modalities broadly include closed

reduction with intermaxillary fixation (IMF) and open

reduction with internal fixation (ORIF). While ORIF

has become increasingly popular due to earlier

mobilization and improved functional outcomes,

closed reduction remains widely practiced in

resource-limited settings because of its cost-

effectiveness and reduced requirement for specialized

equipment10. The choice of treatment is influenced by

fracture type, displacement, patient factors, surgeon

expertise, and institutional facilities.Despite advances

in maxillofacial trauma care, complications such as

infection, malocclusion, nonunion, and restricted

mouth opening continue to be reported, particularly

in delayed presentations and in settings with limited

resources11. Evaluating treatment outcomes is

therefore crucial to assess the effectiveness of existing

management protocols and identify areas for

improvement. Most published studies on mandibular

fractures originate from tertiary care centers, which

may not reflect the realities of district-level hospitals

where a large proportion of trauma patients are

initially managed12.District hospitals in Bangladesh

serve as primary referral centers for trauma care for

vast rural and semi-urban populations. However,

there is a paucity of data regarding the patterns and

outcomes of mandibular fractures managed at this

level of healthcare. Local epidemiological evidence is

essential to guide clinical decision-making, optimize

resource allocation, and inform preventive strategies

tailored to regional needs13. Against this background,

the present study was designed to evaluate the

patterns, management approaches, and clinical

outcomes of mandibular fractures treated in a district

hospital of Bangladesh.

Methods:

This retrospective cross-sectional study was

conducted at Pabna Medical College & Hospital,

Pabna. The study population comprised patients

diagnosed with mandibular fractures who were

admitted to or treated in the Department of Oral and

Maxillofacial Surgery during the study period from

January 2023 to December 2024. A total of 57 patients

were included based on the availability of complete

medical records.

Inclusion criteria: Patients of all age groups and both

sexes with a confirmed diagnosis of mandibular

fracture were included in the study. Only cases

managed at the study hospital with documented
clinical findings, radiological evidence, treatment
details, and outcome records were considered eligible
for analysis.

Exclusion criteria: Patients with incomplete or
missing medical records were excluded from the
study. Cases with associated midface fractures
requiring referral to higher centers, pathological
fractures, and patients who left against medical
advice or were lost to follow-up were also excluded.

Study procedure: Data were retrieved retrospectively
from hospital case records using a structured data
collection sheet. Variables included demographic
characteristics, etiology of injury, fracture site and
pattern, management modality, duration of
hospitalization, and postoperative outcomes.
Diagnosis was based on clinical examination and
radiographic evaluation, including orthopanto-
mogram and plain radiographs.

Data analysis: Collected data were entered and
analyzed using SPSS version 23.0. Descriptive
statistics such as frequencies, percentages, means, and
standard deviations were used to summarize
variables. Results were presented in tables and
figures where appropriate. Statistical significance
was considered at a 95% confidence level.

Results:

Total of 57 patients with mandibular fractures were
analyzed. The mean age of the patients was 29.8 ±
11.6 years. The highest proportion of cases was
observed in the 21–30-year age group (36.8%),
followed by the 31–40-year group (24.6%). Males
constituted a significantly larger proportion of the
study population (78.9%) compared to females
(21.1%), and this difference was statistically
significant (p = 0.002).Road traffic accidents were the
predominant cause of mandibular fractures,
accounting for 56.1% of cases, followed by physical
assault (24.6%) and falls (14.0%). Other causes,
including sports- and work-related injuries,

comprised 5.3% of cases. The distribution of etiology

showed a statistically significant variation among
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patients (p = 0.015), with road traffic accidents being
more frequent among male patients (62.2%) than
females (33.3%).Analysis of fracture characteristics
revealed that the body of the mandible was the most
commonly affected site (31.6%), followed by the angle
(24.6%) and para-symphysis (21.1%). Condylar
fractures accounted for 15.8% of cases, while 7.0% of
patients presented with multiple fracture sites. The
variation in fracture-site distribution was statistically
significant (p = 0.032). Regarding management, closed
reduction with intermaxillary fixation was employed
in 63.2% of patients, whereas open reduction and
internal fixation were performed in 36.8%. Closed
reduction was more frequently used in single-site
fractures (72.2%), while open reduction was
significantly associated with multiple or displaced
fractures (p = 0.041).Clinical outcomes were
predominantly favorable. Satisfactory outcomes were
achieved in 86.0% of patients, characterized by stable
occlusion and adequate mouth opening. Minor
complications occurred in 10.5% of cases, mainly
superficial infection and transient malocclusion,
while major complications were observed in 3.5% of
patients. Complication rates were significantly higher
in patients treated with open reduction and internal
fixation compared to closed reduction (p = 0.018).
Overall, the results indicate effective management of
mandibular fractures at the district hospital level with

acceptable outcome and complication rates.

Table 1: Distribution of patients by age group and
sex (n=57)

Age group n/ (%) Male: Female

£20yrs 9 (15.8) 6:3

21–30yrs 21 (36.8) 18:3

31–40yrs 14 (24.6) 11:3

>40yrs 13 (22.8) 10:3

Table II: Etiology of mandibular fractures

Etiology n %

Road traffic accident 32 56.1

Physical assault 14 24.6

Fall 8 14.0

Others 3 5.3

p-value = 0.015,  Data analysis test: Chi-square test

Figure 1: Sex distribution of study participants
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Table III: Treatment modalities

Treatment modality n %

Closed reduction with IMF 36 63.2

ORIF 21 36.8

Total 57 100.0

p-value = 0.041, Data analysis test: Chi-square test,

ORIF=Open reduction and internal fixation

Table IV: Treatment outcomes and complications

Outcome n %

Satisfactory 49 86.0

Minor complications 6 10.5

Major complications 2 3.5

p-value = 0.018, Data analysis test: Fisher’s exact test

Discussion:

The present study provides insight into the patterns,

management strategies, and outcomes of mandibular

fractures treated at a district-level hospital in

Bangladesh. The findings highlight important

epidemiological and clinical trends that are broadly

consistent with reports from other low- and middle-

income countries, while also reflecting the realities of

Figure 2: Distribution of fracture sites
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care delivery in resource-constrained settings.In this

study, mandibular fractures predominantly affected

young adult males, with males comprising nearly

four-fifths of the study population. This male

predominance has been consistently reported in

recent literature and is commonly attributed to greater

exposure to outdoor activities, occupational hazards,

and high-risk behaviors such as reckless driving and

interpersonal violence14,15.

The peak incidence in the third decade of life observed

in this study aligns with findings from studies

conducted in South Asia and other developing

regions, where economically productive age groups
are disproportionately affected by trauma16. Road
traffic accidents were identified as the leading cause
of mandibular fractures, accounting for more than
half of the cases. This observation is in agreement
with several contemporary studies from developing
countries, where inadequate road safety measures,

poor enforcement of traffic laws, and increasing

vehicular density contribute significantly to

maxillofacial injuries17,18. In contrast, studies from

high-income countries often report interpersonal

violence as the primary etiology, underscoring the

influence of socioeconomic and cultural factors on

injury patterns19. The continued predominance of

RTA-related mandibular fractures in Bangladesh

emphasizes the urgent need for strengthened road

safety policies and public awareness programs.

Regarding fracture patterns, the body and angle of

the mandible were the most commonly involved sites

in this study. Similar distributions have been reported

in recent studies, which suggest that these regions

are structurally vulnerable to direct lateral and

oblique forces during trauma20. Although condylar

fractures are frequently reported in the literature, their

relatively lower prevalence in this study may reflect

underdiagnosis or selective referral of more complex

cases to tertiary care centers. The presence of multiple

fracture sites in a subset of patients further highlights

the severity of trauma encountered at the district

hospital level.Treatment modalities in the present

study were influenced by fracture characteristics and

available resources. Closed reduction with
intermaxillary fixation was the most commonly used
approach, particularly for single-site and minimally
displaced fractures. This finding is consistent with
reports from similar healthcare settings, where closed
reduction remains a practical and cost-effective

option21.

Although open reduction and internal fixation are

increasingly regarded as the standard of care for

displaced mandibular fractures, their utilization in

district hospitals may be limited by factors such as

availability of equipment, surgical expertise, and

financial constraints22. Clinical outcomes in this

study were generally favorable, with more than four-

fifths of patients achieving satisfactory functional

recovery. Comparable outcome rates have been

reported in recent studies, indicating that acceptable

results can be achieved even in non-tertiary settings

when appropriate case selection and management

protocols are followed23. The overall complication

rate was low, with minor complications such as

superficial infection and transient malocclusion being

the most common. As observed in other studies,

complications were more frequent among patients

undergoing open reduction and internal fixation,

possibly due to greater injury severity and surgical

exposure24. The findings of this study underscore the

capacity of district hospitals to effectively manage a

substantial proportion of mandibular fracture cases.

However, the results also point to the need for

standardized treatment guidelines, improved

diagnostic facilities, and targeted training of

healthcare providers to further optimize outcomes.

Moreover, preventive strategies focusing on road

traffic injury reduction could substantially decrease

the burden of mandibular fractures in Bangladesh.

Despite its contributions, this study should be

interpreted in light of existing evidence. When
compared with similar studies from tertiary care
centers, variations in etiology, fracture patterns, and
management approaches are evident, reflecting
differences in referral patterns and resource
availability25. Nonetheless, the present study adds
valuable local data and helps bridge the existing
knowledge gap regarding mandibular fracture

management at the district level in Bangladesh.

Limitations

This study was limited by its retrospective design,

small sample size, and reliance on hospital records,

which may have resulted in missing data. Being a

single-center district hospital study, the findings may

not be generalizable to all healthcare settings in

Bangladesh.

Conclusion

This study demonstrates that mandibular fractures

in a district hospital of Bangladesh predominantly
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affect young adult males and are mainly caused by

road traffic accidents. The body and angle of the

mandible were the most commonly involved sites.

Closed reduction remained the preferred treatment

modality, and overall clinical outcomes were

favorable with low complication rates, indicating

effective management at the district hospital level.

Recommendation:

Strengthening road safety measures and public

awareness programs is essential to reducing

mandibular fractures. Upgrading diagnostic facilities,

ensuring the availability of fixation materials, and

providing regular training for healthcare

professionals at district hospitals may further

improve management outcomes.
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