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Analysis of maxillofacial fractures pattern in a
tertiary hospital of Bangladesh: A retrospective
study of 329 cases
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Abstract
Objective: The purpose of this retrospective study was to reveal the
pattern of maxillofacial fractures in a tertiary hospital of Bangladesh.
Materials and Methods: A sum of 329 cases with maxillofacial
trauma was treated in the inpatient department of Oral and
Maxillofacial Surgery of Dhaka Dental College Hospital from January
2016 to December 2018. The outcome variables included age, gender,
etiology, and anatomic site of fractures.
Results: The age range was 4 - 82 years with peak frequency occurring in
the age group 21-30 years. The mean age was 28.08 ± 14.77 (Mean ± SD)
years. The male to female ratio was 4.98: 1. We observed that, 80.85%
cases encountered from road traffic accidents (RTAs) followed by assault
(8.51%). The mandible (61.7%) was predominantly affected bone
followed by zygomatic complex (9.71%), midface (9.42%). The body

(35.78%) was the commonest site of mandibular fracture followed by
the parasymphysis (23.32%), angle (17.57%), and condyle (14.07%).
The least affected site was the ramus (0.4%) and the coronoid (0.64%)
process. In midface fractures, the zygomaticomaxillary complex (ZMC)
was the most susceptible area (25.40% of midface) followed by maxilla
(24.60%). In a nutshell, the incidence of mandibular and zygomatic
complex fractures was predominant among maxillofacial fractures.
Conclusion: Young men were predominantly affected in maxillofacial
trauma, as they were involved in outside activities mostly. Road traffic
rules should be strictly implemented. Awareness of safety guidelines
should be executed by campaigning. In a nutshell, the incidence
of mandibular and zygomatic complex fractures was predominant
among all the maxillofacial fractures.
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Introduction
Trauma is the major etiologic factor of mortality
in the first four decades of life. Almost one million
deaths with approximately 15 to 20 million injuries
are occurred per year in road traffic accidents (RTAs),
as reported by the World Health Organization.1
The face is susceptible to trauma as it is the most
exposed part of the body.2 There are several reasons
for maxillofacial trauma accounted for all over the
world such as RTAs, falls from height, interpersonal
violence, sports injuries, and industrial trauma.3 The
etiologies of injury influence the severity and variety of maxillofacial fractures.4 RTAs are reported to
be a predominant cause of maxillofacial trauma in
rising countries. On the other hand, inter-personal
violence is predominant in developed nations.5
The mandibular fractures are predominant among
maxillofacial fractures followed by the zygomaticomaxillary complex (ZMC), maxilla, and alveolar
process.6 The parasymphysis region is affected
mostly among the mandibular fracture followed
by the body, angle, condylar, symphysis, and coronoid process.7 The age and gender of the patient are
reported as significant aspects influencing the incidence of maxillofacial injuries. The peak prevalence

of maxillofacial trauma is noticed in the 3rd decade
of life. The frequency of maxillofacial trauma is
seen in younger patients below 40 years of age.8
The age group above 60 years and under 5 years
is less affected by maxillofacial trauma. Males are
predominantly involved than females in maxillofacial injuries with a male to a female proportion of
roughly 3:1.9
This retrospective cross-sectional study was
conducted to evaluate the pattern of maxillofacial
fracture in the inpatient department of Oral &
Maxillofacial Surgery of Dhaka Dental College and
Hospital, Bangladesh.

Material and Methods
The present study was conducted in the Department
of Oral and Maxillofacial Surgery, Dhaka Dental
College Hospital, Dhaka, Bangladesh, during the
three years from January 1016 to December 2018.
We assembled data from departmental medical
documentations. A sum of 329 patients’ medical
records was reviewed in the present study.
Study Design: Retrospective, cross-sectional, descriptive study. Study Location: Department of Oral and
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Maxillofacial Surgery of Dhaka Dental College
Hospital, Bangladesh. Study Duration: From January
2016 to December 2018. Sample size: 329 patients.
Inclusion criteria: Patients of both sexes and all age
groups; Clinically and radiographically diagnosed
maxillofacial fractures cases; Patients were admitted
to the inpatient department; Patients were managed
by surgical intervention under general anesthesia.
Exclusion criteria: The exclusion of patients was
done who had incomplete medical records. Study
variables: Patient’s age; Sex; Etiology of maxillofacial trauma (physical assaults, accidental falls, road
traffic accident (RTA), and others); Site of maxillofacial fractures; Number of fractures (single/unilateral or multiple/bilateral)

sites like the symphysis, parasymphysis, body, angle,
ramus, coronoid process, and the condylar process.
Treatment modalities were broadly separated into
two categories, one was open reduction and internal
fixation (ORIF) and the other had been managed
conservatively by closed treatment.
Data Analysis: The data were analyzed by utilizing
SPSS version-22 windows software program. The
Chi square teat was applied to find out statistical
significance of categorical variables. The p-value
of less than 0.05 was considered statistically
significant.

Results

A total of 329 patients accounted for maxillofacial
fractures in the three years duration of our study.
The total number of maxillofacial fractures was 441.
In our study, the males were accounted roughly for
83% (n= 274), whereas females 17% (n= 55) with a
male to female ratio of 4.98: 1 figure 1.
Age and sex distribution: According to our
study, the age of the patient at the time of injury
ranged from 4 - 82 years, with a mean age (SD)
of 28.08 years (± 14.77). The highest incidence of
maxillofacial trauma occurred in the age group of
21-30 years (n=103; 31.3%). The age- specific distribution in patients showed an increasing trend
till the third decade with subsequent decreasing
incidence with each new decade. 28 injuries
(8.51%) occurred in the first decade, 84 (25.53%)
in the
Age and sex distribution among the study sample

Data collection procedure: In total, three hundred
and twenty-nine patients with maxillofacial trauma
were included in the present study during the three
years study period. In our study, the patient’s age
ranged from 4-82 years. They were divided into eight
different age groups for study purposes. Maxillofacial
surgeons assessed patients by clinical examination
and radiographic investigations. Radiographic
assessment was done by conventional radiography,
computed tomography (CT) scans. The maxillofacial
fractures were classified according to sites such as
the mandible, zygomaticomaxillary complex, orbital,
Le-Fort (Le Fort I, Le Fort II and, Le Fort III), and
naso-orbital-ethmoid (NOE), pan facial fracture.
Mandibular fractures were detailed according to the
Table 1

Age group

Male

Female

Total cases

Percentage (%)

0 – 10

16

12

28

8.51

11 – 20

64

20

84

25.53

21 – 30

94

09

103

31.31

31 – 40

46

04

50

15.19

41 – 50

26

06

32

9.73

51 – 60

19

04

23

6.99

61 – 70

07

00

07

2.13

>70

02

00

02

0.61

Total

274(83.28)

55(16.72)

329

100

Mean ± SD

P value

28.08 ± 14.77

P < 0.05*

Values in parenthesis are percentage. SD = Standard deviation. * Refers to statistically significant result

Table 2 Sex-wise distribution and etiology of trauma
Etiology of
trauma

Accidental
falls

Assault

Road Traffic
Accidents (RTAs)

Others

Total

Male

21(6.38)

20(6.08)

226(68.69)

07(2.13)

274(83.28)

Female

06(1.82)

08(2.43)

40(12.16)

01(0.30)

55(16.72)

Total

27(8.21)

28(8.51)

266(80.85)

08(2.43)

329(100)

P value
0.255*

Values in parenthesis are percentage. * Refer to non-significant statistical value
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Table 3 Maxillofacial fractures distribution among the study
sample
Site of fracture

Frequency

Percentage (%)

Mandibular fracture

203

61.70

Zygomaticomaxillary complex
fracture(ZMC)

32

9.71

Midface fracture

31

9.42

Mandibular & Midface fracture

18

5.47

Mandibular & Zygomaticomaxillary
complex fracture

14

4.26

Naso-Orbital-Ethmoid fracture

05

1.52

Panfacial fracture

23

7.00

Orbital fracture

03

0.92

Total

329

100

Table 4 Distribution of mandibular fractures according to
anatomic site
Anatomic site

Number of fractures

Percentage (%)

Condyle

44

14.07

Coronoid

02

0.64

Ramus

02

0.64

Angle

55

17.57

Body

112

35.78

Parasymphysis

73

23.32

Symphysis

10

3.19

Dentoalveolar

15

4.79

Total

313

100

Figure 1 Shows the patient’s
according to sex

distribution

Table 5 Distribution of maxillary fractures
Anatomic site

Number of fractures

Percentage (%)

Le Fort I

16

31.37

Le Fort II

11

21.57

Le Fort III

07

13.73

Dentoalveolar

17

33.33

Total

51

100

second, 103 (31.31%) in the third, 50 (15.19%) in
the fourth, 32 (9.73%) in the fifth, 23 (6.99%) in the
sixth, 07 (2.13%) in the seventh, 02 (0.61%) in the
eighth decade. Pediatric (less than 18 years of age)
fracture accounted for 28.27% (n = 93) of patients,
and 2.74% (n = 9) was more than 60 years of age
table 1. Men were mostly affected than women in
all age groups. The male to female ratio was 4.98:1.
The P-value (0.0002) showed statistical significance
between the different age groups and sex.
Etiology: The road traffic accidents was the most
common (n=266; 80.85%) etiology of maxillofacial
trauma, followed by physical assault (n=28; 8.51%)
166

Figure 2 Shows the etiologies of maxillofacial
trauma
and accidental falls (n=27; 8.21%). The remaining
fractures were due to a variety of causes, including sports-related injuries in 08 cases (2.43%).
The etiologies of injuries are shown in table 2 and
figure 2. Our results showed no statistical significance between the genders regarding etiologies (P=
0.255) of trauma.
Site of fractures: The mandible was most
frequently fractured bone among the maxillofacial fractures. The mandibular fracture accounted
for a total of 260 cases (61.7%) with 313 fracture
sites figure 3 and figure 4. The 2nd most affected
part of maxillofacial trauma was zygomaticomaxillary complex (n= 32, 9.71%), figure 5 and it was
followed by the midface (n=31, 9.42%), pan facial
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distribution of maxillary fractures was Le Fort I in
16 (31.37%), Le Fort II in 11 (21.57%), Le Fort III
in 07 (13.73%), and the dentoalveolar process in 17
(33.3%) cases table 5A and table 5B.

Discussion

Figure 3

Orthopantomogram shows bilateral
mandibular body fracture

Figure 4 Orthopantomogram
shows
left
parasymphysis and right subcondylar
fracture of the mandible

Figure 5 A. Three-dimension CT shows the right
ZMC fracture, B. Three-dimension CT
shows the pan-facial fracture
fractures (n= 23, 7.00%), nasoethmoidal fractures
(n =5, 1.52%), orbital fracture (n= 03, 0.92%)
as shown in table 3. A total of 32 cases (11.25%)
were involved as a combination of fracture sites;
of these 14 patients (4.26%) had fractures of the
mandible with zygomaticomaxillary complex
(ZMC); 18 patients (5.47%) had mandibular fracture along with midface table 3. The distribution
of the mandibular fractures is detailed in tables 4.
The most common site was the body (35.78%) of
the mandible, followed by parasymphysis (23.32%),
angle (17.57%), condylar process (14.7%), dentoalveolar process (4.79%), symphysis (3.19%), ramus
(0.64%), and the coronoid process (0.64%). The

There are considerable variations of the epidemiological studies regarding maxillofacial fractures.10
The incidence of maxillofacial injuries varies
according to geographical conditions. It depends
upon a variety of causative factors for example the
ecological, cultural, social, and economic condition
of the patient.11
In this study, we found the incidence of maxillofacial trauma mostly in the age group 21-30 years,
which correlates with previous studies.3,11-13 The
younger groups take part in outside activities such
as exercises, games, automobile driving, and are
probably to be involved in interpersonal aggressive activities.12 The mean age of the patient was
28.08 ± 14.77 years which was corroborated by
other authors.12,13 The pediatric fractures accounted
for 28.27% (n=93) contrary to the study of Agarwal
et al. where it was 16.6%.12 The lowest frequency
observed in the age group above 60 years (2.74%)
consistent with the results of Shah et al.12 and
Agarwal et al.13 People with old age having less and
controlled outdoor activities would be the probable
cause.12
Our study result showed that males were
predominantly affected with a male to female ratio
of 4.98: 1, which is consistent with other literature.12,13 It is because men are mostly involved in
outside deeds and are also exposed to brutal dealings. Moreover, Male drivers are predominant over
females.12
RTAs, physical assaults, and accidental falls
are the primary causes of maxillofacial fractures
globally. The major cause of fractures in males
was RTAs3,12-15 and the present study supports
these findings. Physical assault was reported as the
major cause of maxillofacial fractures in England
and China.16 The frequency of physical assault
was 8.51% in our study. It is consistent with Shah
et al. results.12 Accidental falls (8.21%) were the 3rd
common cause of maxillofacial trauma in our study
findings.
The mandible is more susceptible than the
mid-face fractures during maxillofacial trauma.6
The mandible is movable with less bony support
than other midfacial bones, the reason behind the
vulnerability of the mandibular fractures. We found
the mandibular body as the predominant fracture
site in our study. Shah et al. study concluded that
the body of the mandible was the most frequently
affected site in the mandibular fracture and the
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coronoid process as the least involved site.12 Our
results correlate with Udeabor et al. study.17 In
our study, we observed that the parasymphysis
region of the mandible was the 2nd most commonly
involved site, which is in contrast with Shah et al.
observation. Shah et al. reports revealed that the
condylar region was the 2nd most-affected site
of the mandibular fracture followed by angle and
parasymphysis.12
The ZMC (9.71%) was the most susceptible
region in the midface fracture, followed by maxillary (9.42%), pan facial fracture (7.00%), nasoorbital-ethmoidal fractures (1.52%), and orbital
(0.92%) fracture. Le Fort I (31.37%) of maxillary
fractures) and dentoalveolar fractures (33.33%)
of maxillary fractures) were the most common
fractures among maxillary fractures. These findings
are consistent with previously published reports.3,17

Conclusion
Maxillofacial trauma is one of the serious health
issues in Bangladesh. Maxillofacial fractures lead
to an esthetic and functional problem if it is not
treated timely and properly. The consequences of
trauma have an impact on the patient’s psychology
as well as lead to a socioeconomic burden. The
highest incidence of maxillofacial fractures in our
study was within the age group of 21- 30 years old
(31.31%). The most frequent etiology was road
traffic accidents (80.85%) in the present study. The
males were preponderant to females with a ratio of
4.98:1 in our study. Our study showed the predominance of mandibular fracture (61.7%) among
maxillofacial trauma patients. The body (35.78%)
of the mandible was the most frequent site followed
by the parasymphysis region (23.32%). The zygomaticomaxillary complex was the most fractured
site (34.04% of midface) in the midface. The findings of our study revealed that road traffic accidents
were the major cause of maxillofacial injuries in
Bangladesh. The awareness of the public particularly drivers about the significance of restrictions
and protective measures in motor vehicles, ought
to be executed by campaigning. These findings
ought to caution the authorities to the need for
the enforcement of existing traffic regulations to
control careless high- speed driving on highways.
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