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Abstract
Objectives: The aim of this study was to evaluate the distribution, etiology and type of mandibular fractures in subjects referred to
our institution.
Methods: A retrospective study of 689 subjects, during the period from May 2010 to September 2013 with mandibular fractures was
conducted. Information on age, gender, mechanism of injury and sites of trauma was obtained from the trauma registry. Data were
tabulated and analyzed statistically.
Results: A total of 653 subjects had mandibular fractures, out of which 574 were males. The mean age of the participants was 31.54
± 13.07. The majority of the subjects were between 21-40 years of age, in both males (61.7%) and females (54.4%). The major cause of
fractures was road traffic accidents (87.4%) followed by fall (6.9%) and assault (4%), with the least frequent being gunshot injuries
(0.3%). Almost half of the patients had parasymphysis fractures (50.2%), followed by angle (24.3%), condyle (20.4%), ramus (2.3%) and
coronoid (2%). A total of 115 patients had bilateral fractures out of which 29 had parasymphysis, 12 had body fractures and 74 had
bilateral condylar fractures. Double mandibular fractures were reported in 193 subjects; out of which 151 subjects had double contralateral and 42 had double unilateral fractures. Triple unilateral fracture was reported in only one subject. A total of 338 subjects
had multiple fractures among the study population.
Conclusions: Mandibular fractures can be complicated and demanding, and have a compelling impact on patients’ quality of life.
Our study reported that parasymphysis was the most common region involved in mandible fractures.
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1. Background
The first ever inscription on mandibular fractures
dates back to 1650 BC (1). Mandibular fractures are twice as
common as fractures of the bones of the mid-face and comprise most of injuries treated by an oral and maxillofacial
surgeon (2-4). King et al., reported that parasymphyseal
fractures were most frequent (35%), while the least common were dentoalveolar (1.3%) and ramus fractures (5.7%)
(5). In a retrospective study by de Matos et al., and Elgehani
and Orafi, it was reported that condyle, body, symphysis
and parasymphysis were the most common mandibular
fractures, whereas ramus (4%) and coronoid (2%) were the
least common fractures (6, 7). Galvan reported that body
(28%) followed by the parasymphysis (24%) were the most
common fracture sites while alveolar ridge (3%) and coronoid (1%) were the least common areas (8). Other studies
on mandibular fractures reported that parasymphysis was

the most common fracture (9, 10) while coronoid was the
least common (10).
Mandibular fractures can involve any of the anatomic
sub-sites with simultaneous multiple sites involvement
(5). Literature was scant regarding multiple site fractures
(double unilateral, contralateral and triple unilateral fractures) in mandible. The patterns and etiology of mandible
fractures varied considerably among different study populations. There was an increase in the frequency of fractures
due to violent mechanisms along with an increase in incidence of these injuries in adolescents and young adults, especially in urban areas (11-13).
The incidence of mandibular fractures rises as children begin school and peaks during adolescence due to increased unsupervised physical activity and sports. Among
all age groups, boys are more commonly affected than girls
due to more dangerous physical activities among boys (14,
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15).

3.1. Statistical Analysis

Social, cultural and environmental factors vary from
one country to another along with varied geographic region, population density, socioeconomic status, regulatory affairs (viz., speed limits, compulsory use of seat belts
and helmets) and political era, which influence the incidence and etiology of mandibular trauma.

All the analysis was done using SPSS version 14 (SPSS
Inc, Ill, Chicago, USA). A P-value of < 0.05 was considered
statistically significant. Chi-Square test was done to evaluate the significant differences.

A clearer understanding of the patterns of mandibular
fractures will assist health care providers as they plan the
treatment of maxillofacial injuries. Such epidemiological
information can also be used to guide the future funding
of public health awareness programs targeted for prevention of such injuries.

2. Objectives
This study attempted to evaluate the patterns of
mandibular fracture retrospectively, based on patient’s
age, gender and mechanism of injury.

4. Results
A total of 653 subjects had mandibular fractures during the study period out of which 574 were males. The
mean age of the participants was 31.54 ± 13.07. The majority of subjects were in the age range of 21 to 40, including both males (61.7%) and females (54.4%) (Table 1). The
major cause for fractures was road traffic accidents (87.4%)
followed by fall (6.9%) and assault (4%), with least being
gunshot injuries (0.3%). Almost, half of the patients had
parasymphysis fractures (50.2%), followed by angle (24.3%)
and condyle (20.4%) with least being ramus (2.3%) and coronoid (2%) (Table 2).
Table 1. Distribution of Age and Gender Among the Study Populationa

Age Group

Gender

3. Methods
A retrospective study was conducted among subjects,
who referred with mandibular fractures to the department of oral and maxillofacial surgery, Manipal, from May
2010 to September 2013. A total of 689 subjects, referred
to our unit with mandibular fractures during the abovementioned period, were included in the study. The data
were obtained from the medical record department by two
investigators.
All subjects underwent radiographic assessment to determine the extent of the fracture and its precise pattern
as per standard operating procedure. Initially, a list of all
the individuals who had oral and maxillofacial (n = 2508)
trauma during the study period was obtained from the
trauma registry from two resident doctors, who are well
versed with the terminologies. They were then screened
for mandibular fractures. Next, subject’s records were
checked for completeness of the data related to gender,
age, site of fracture, side and mechanism of injury from
their records at the medical records department and immediately entered in predesigned pro forma. Only patients with full information with respect to the above parameters were considered for the study. Exclusion criterion was having incomplete data (n = 36). Bilateral fractures are same site fractures on both right and left side of
the mandible while double fractures are different fracture
sites on same or contralateral side.
2

Male

Female

< 20

92 (16.0)

22 (27.8)

21 - 40

354 (61.7)

43 (54.4)

41 - 60

114 (19.9)

6 (7.6)

61 - 80

14 (2.4)

8 (10.1)

a

Values are expressed as No. (%).

A total of 115 patients had bilateral fractures, out of
which 29 had parasymphysis, 12 had body fractures and 74
had bilateral condylar fractures. Double fractures were reported in 193, out of which 151 (23.1%) subjects had double
contralateral and 42 (6.4%) had double unilateral fractures.
Triple unilateral fracture was reported in only one subject.
A total of 338 subjects had multiple fractures (Table 3).
Among road traffic accident (RTA) subjects, the 21 to
40 year-old age group had significantly higher mandibular
fractures than the other age groups (P < 0.001). No significant difference was seen between males and females in the
cause of mandibular fracture (P = 0.458) (Table 4).
Prevalence ratios were used to evaluate the relationship between mechanism of injury and site of fracture. It
was found that prevalence of coronoid fracture was 4.65
times higher in subjects with assault type of injury. Similarly, symphysis fracture was 3.4 times (CI = 1.77-6.52, P <
0.001) higher in subjects, who had falls, while angle fracture was significantly lower (OR = 0.285; CI = 0.1 - 0.81; P =
0.012). Parasymphysis and body fractures were 1.59 (CI =
Arch Trauma Res. 2016; 5(4):e30574.
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Table 2. Distribution of Site and Reasons for Fracturea

Assault

Fall

Gunshot

RTA

Sports

Total

Symphysis

6

16

0

77

2

101 (15.5)

Parasymphysis

11

19

0

295

3

328 (50.2)

Body

3

1

2

95

1

102 (15.6)

Angle

9

4

2

140

4

159 (24.3)

Ramus

1

0

0

14

0

15 (2.3)

Coronoid

2

0

0

11

0

13 (2.0)

Condyle

2

9

0

121

1

133 (20.4)

Total

34

49

4

753

11

851

a

Values are expressed as No. (%).

Table 3. Distribution of Multiple Mandibular Fractures

Type

Site

No. (%)

Parasymphysis

29 (4.4)

Body

12 (1.8)

Condyle

74 (11.3)

Double Contralateral

151 (23.1)

Double Unilateral

42 (6.4)

Unilateral

1 (0.2)

Bilateral

Double

Triple

0.99 - 2.54; P = 0.05) and 2.14 (CI = 0.96 - 4.78; P-value = 0.059)
times higher among those with RTA while symphysis was
significantly lower in RTA (OR = 0.377; CI = 0.22 - 0.64; P <
0.001) (Table 5).
5. Discussion
This study evaluated the pattern of mandibular fractures along with the relationship with mechanism of injury and site of fracture. Consequences of facial trauma included feeling embarrassed to smile, laugh and show one’s
teeth, difficulty in maintaining social relationships, irritability and an inability to maintain a healthy emotional
state and negative impact on the quality of life (16-18).
Results of our study highlight male preponderance in
mandibular fractures. It was also revealed that the majority of the fractures in both males and females were in
the age group of 21 to 40 years, which was consistent with
previous reports. The reasons stated previously were that
men in this age group take part in dangerous exercises and
sports, drive carelessly, and are most likely to be involved in
violence (19-22).
Our study showed that road traffic accident was the
most common mechanism of injury, which was consistent
Arch Trauma Res. 2016; 5(4):e30574.

with previous studies (2, 5, 23). Road traffic accidents seem
to be the most common mechanism of injury in rural areas while in urban areas assault, fights, gunshot wounds,
and other acts of violence are the largest contributors to
these injuries (5). Sports and Gunshot wounds were the
least common causes of mechanism of injury in our study.
In our study, parasymphysis fracture was the most
common followed by angle and condyle fractures, which
was similar to that reported by Sirimaharaj and Pyungtanasup (9). However, Galvan reported that body fractures
were more common followed by parasymphysis fractures
(8). Coronoid fracture was the least common type reported
in our study. This was in agreement with the studies of Galvan (8) and Khan et al. (10). Overall, the fracture patterns
in our study were in close agreement with previous studies. Galvan discussed that mandible fracture site depends
upon many factors like mechanism of injury, magnitude
and direction of impact force, prominence of the mandible
and anatomy of the site (8). Also, it depends on direction of
the victim’s head position along with the physical characteristics of the mandible.
Special patterns of mandibular fractures, which have
not been frequently discussed in the literature, were reported in our study. Contralateral multiple fractures of
the mandible occur commonly because of the unique
anatomy of the mandible. In general, the unique shape
tends to make double unilateral mandibular fractures
rare. The incidence of multiple unilateral mandibular fractures was rarely reported. Triple unilateral pattern is a
type, which was seen in one subject in our study population. Triple unilateral fractures of mandible (unilateral fractures of parasymphysis, angle and subcondylar)
are difficult to treat because they involve a dentition free
segment of bone adding to the challenges of fracture reduction. Such triple unilateral mandibular fracture is extremely rare and so far has not been reported in the lit3
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Table 4. Distribution of Age and Gender Against Reason for Trauma

Age

P-Value

Gender

P-Value

< 20

21 - 40

41 - 60

61 - 80

Male

Female

Assault

4 (3.5)

14 (3.5)

8 (6.7)

0 (0)

24 (4.2)

2 (2.5)

Fall

5 (4.4)

29 (7.3)

10 (8.3)

1 (4.5)

42 (7.3)

3 (3.8)

0 (0)

0 (0)

0 (0)

2 (9.1)

2 (0.3)

0 (0)

102 (89.5)

349 (87.9)

101 (84.2)

19 (86.4)

497 (86.6)

74 (93.7)

3 (2.6)

5 (1.3)

1 (0.8)

0 (0)

9 (1.6)

0 (0)

Gunshot injury
RTA
Sports

< 0.001

0.458

Table 5. Relationship Between Mechanism of Injury and Site of Fracture

Symphysis

OR, CI, P-value

Assault

Fall

RTA

Sports

1.68, (0.658 - 4.29), 0.2

(1.77 - 6.52), < 0.001

0.377, (0.22 - 0.64), < 0.001

1.57, (0.32 - 7.68), 0.57,

Parasym

OR, CI, P-Value

0.717, (0.32 - 1.59), 0.41

0.707, (0.38 - 1.31), 0.266

1.59, (0.99-2.54), 0.05

0.49, (0.12 - 1.98), 0.307

Body

OR, CI, P-Value

0.696, (0.21 - 2.36), 0.559

0.114, (0.016 - 0.84), 0.114

2.14, (0.96 - 4.78), 0.059

0.67, (0.08 - 5.43), 0.708

Angle

OR, CI, P-Value

1.684, (0.74 - 3.86), 0.213

0.285, (0.1 - 0.81), 0.012

1.07, (0.62 - 1.86), 0.79

2.52, (0.67 - 9.51), 0.157

Ramus

OR, CI, P-Value

1.75, (0.22 - 13.85), 0.591

-

2.04, (0.26 - 15.69), 0.486

-

Coronoid

OR, CI, P-Value

4.65, (0.98 - 22.15), 0.034

-

0.79, (0.17 - 3.62), 0.789

-

Condyle

OR, CI, P-Value

0.315, (0.07 - 1.35), 0.101

0.914, (0.46 - 2.08), 0.945

1.57, (0.83 - 2.99), 0.17

0.484, (0.06 - 3.90), 0.49

erature. Double fractures were also reported in our study
with double contralateral in 151 subjects and double unilateral in 42 subjects. Double unilateral fractures are rare and
Cillo and Ellis discussed the treatment of 31 cases of double unilateral fractures (24). Bilateral fractures were seen
in 74 subjects with respect to condyles, 29 subjects with
parasymphysis and 12 subjects with respect to body fractures. Marker et al. discussed the various condylar fracture
patterns out of which 28% were bilateral (25).
Within the limits of our study we could conclude that
mandibular fractures can be complicated, demanding and
have a compelling impact on patient’s quality of life. Our
study reported that parasymphysis was the most common
region involved in mandible fractures. Mandible fractures
occur in all age groups in a wide range of social settings.
Their causes often reflect shifts in trauma patterns over
time. The prevalence of various types of mandibular fractures from the anatomic standpoint and their correlation
to etiology can be helpful for the clinician for effective early
management.
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