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I. Introduction

The mandible is a prominent bone in the maxillofacial re-
gion; thus, injuries to this bone tend to occur at higher rates 
than other areas of the body1-3. Motor vehicular accident 
(MVA) is the leading cause of mandibular fractures in low-
income countries, while interpersonal violence is the lead-
ing cause in high-income countries2. Reckless driving, non-

adherence to road safety regulation and poor road conditions 
are some of the major factors leading to MVA in developing 
countries like Ghana. Mandibular fracture, which can occur 
solitarily or in combination with other facial and skeletal 
injuries is also frequently caused by assault, industrial acci-
dents, contact sports, falls, and firearm injuries.

The Department of Oral and Maxillofacial Surgery at the 
Sunyani Regional Hospital, which has a bed capacity of 450, 
supports the medical needs of the middle, northwestern, and 
northern belts of Ghana. This is the only accredited center in 
the middle and northern regions of Ghana. It thus receives 
referrals from five regions of Ghana as well as from eastern 
Cote d’Ivoire.

The objectives of this study were to describe the epidemi-
ology of the mandibular fractures in Ghana and to evaluate 
the efficacy of closed reduction and indirect fixation tech-
niques to successfully manage mandibular fractures in a low-
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resource health facility. Additionally, we tested the prediction 
that poor lightening systems for roads at night in Ghana con-
tribute disproportionately to MVAs.

II. Patients and Methods

1. Patient data

This retrospective study included data collected from 268 
patients who reported to the Department of Oral and Maxillo-
facial Surgery at the Sunyani Regional Hospital with mandib-
ular fractures from January 2010 to December 2019. Patients’ 
medical records were assessed for information on age, sex, 
fracture etiology, anatomical location of fracture, time of day 
of road traffic accident, and other associated injuries. Patients 
who had incomplete records, suffered severe systemic or 
multi-organ injuries, were discharged against medical advice, 
or were referred to a tertiary center for further management 
were excluded from this study. The study protocol and access 
to patient records were approved by the Institutional Review 
Board of Seoul National University (S-D20200021), and the 
informed consent was waived by the IRB.

2. Statistical analyses

The data were entered into Microsoft Excel 2010 (Micro-

soft, Redmond, WA, USA) and analyzed with simple descrip-
tive statistics using SPSS (ver. 15; SPSS, Chicago, IL, USA).

III. Results

A total of 268 patients were included in this study (males, 
216 [80.6%], females, 52 [19.4%]). The male-to-female ratio 
was 4.2:1, and ages ranged from 2 to 59 years with a mean 
age of 28.6 years.(Table 1) MVA was the leading cause of 
mandibular fractures, accounting for 202 (75.4%) of all in-
juries. Other etiologies were assault (n=39, 14.6%), gunshot 
(n=13, 4.9%), falls (n=12, 4.5%), and industrial accident 
(n=2, 0.7%).(Table 2)

Ninety of the 161 male MVA cases (55.9%) occurred at 
night (9 p.m. to 6 a.m.) and 31 (19.3%) occurred in the eve-
ning (4 p.m. to 9 p.m.). The remaining MVAs occurred in the 
morning (n=24, 14.9%) and afternoon (n=16, 9.9%).(Table 3)

A total of 325 mandibular fractures were recorded in 268 
patients with an average of 1.2 fractures per patient: 168 pa-
tients (62.7%) had a single fracture line, 89 (33.2%) had dou-
ble fracture lines, and 11 (4.1%) had more than two fracture 
lines. Mandibular fractures involving the parasymphyseal 
region (n=121) were the most common fracture line recorded 
in this study, followed by fractures in the body of mandible 
(n=87) and the condyle (n=56). Other fracture types recorded 
in this study involved the angle (n=26), symphysis (n=22), 
ramus (n=11), and coronoid (n=2).(Table 4)	

The most common multiple mandibular fracture recorded 
in this study involved the parasymphysis and the body, fol-Table 1. Age and sex distribution in our study population

Age group Male Female Total

1-10 6 (2.8) 2 (3.8) 8 (3.0)
11-20 11 (5.1) 3 (5.8) 14 (5.2)
21-30 99 (45.8) 32 (61.5) 131 (48.9)
31-40 65 (30.1) 4 (7.7) 69 (25.7)
41-50 19 (8.8) 9 (17.3) 28 (10.4)
51-60 16 (7.4) 2 (3.8) 18 (6.7)
Total 216 52 268

Values are presented as number (%).
Paul Frimpong et al: Incidence and management of mandibular fractures in a low-
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Table 2. Distribution of subjects according to etiology

Etiology Male Female Total 

Motor vehicular 
accident

161 (74.5) 41 (78.8) 202 (75.4)

Assault 36 (16.7) 3 (5.8) 39 (14.6)
Gunshot 11 (5.1) 2 (3.8) 13 (4.9)
Falls 6 (2.8) 6 (11.5) 12 (4.5)
Industrial 2 (0.9) 0 2 (0.7)
Total 216 52 268

Values are presented as number (%).
Paul Frimpong et al: Incidence and management of mandibular fractures in a low-
resource health facility in Ghana. J Korean Assoc Oral Maxillofac Surg 2021

Table 3. Distribution of motor vehicular accident cases based on 
the time of the day

Time of the day No. of cases (%)

Morning (6 a.m. to 12 p.m.) 24 (14.9)
Afternoon (12 p.m. to 4 p.m.) 16 (9.9)
Evening (4 p.m. to 9 p.m.) 31 (19.3)
Night (9 p.m. to 6 a.m.) 90 (55.9)

Paul Frimpong et al: Incidence and management of mandibular fractures in a low-
resource health facility in Ghana. J Korean Assoc Oral Maxillofac Surg 2021

Table 4. Distribution of fractures based on anatomic location

Site No. of cases (%)

Parasymphysis 121 (37.2)
Body 87 (26.8)
Condyle 56 (17.2)
Angle 26 (8.0)
Symphysis 22 (6.8)
Ramus 11 (3.4)
Coronoid 2 (0.6)

Paul Frimpong et al: Incidence and management of mandibular fractures in a low-
resource health facility in Ghana. J Korean Assoc Oral Maxillofac Surg 2021
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lowed by the parasymphysis and the condyle. Associated 
injuries recorded in our study were distributed as follows: 
head injury (n=76), depressed skull fracture (n=13), Le Fort 
I (n=23), Le Fort II (n=14), Le Fort III (n=3), zygomatic 
fracture (n=17), frontal bone fracture (n=4), nasal bone frac-
ture (n=7), ulna fracture (n=5), radius fracture (n=4), fibula 
fracture (n=10), cervical injury (n=13), and rib fracture (n=2).
(Table 5)

Total 222 cases were managed, and 212 cases (79.1%) 
were treated using closed reduction and indirect fixation tech-
niques. Of these, 176 (65.7%) were treated with intermaxil-
lary fixation using Erich arch bars, 28 (10.4%) were treated 
with direct dental wiring eyelet, and 8 (3.0%) were treated 
using acrylic cap splint with circummandibular wiring. Fig. 
1 shows a pictorial description of a 36 year old with bilateral 
mandibular fracture treated using closed reduction and indi-
rect fixation using Erich arch bars.

Few patients (n=10, 3.7%) were treated with open reduc-
tion and direct fixation, but of these, 3 received monocortical 
miniplates and 7 received transosseous wiring. Fifteen (5.6%) 

patients who presented with undisplaced condylar fracture 
with acceptable occlusion were managed conservatively and 
kept on a soft diet with periodic monitoring. Twenty-five 
(9.3%) patients were referred to a tertiary health facility due 
to other serious associated injuries that required urgent care 
that could not be provided at our facility. Six patients were 
discharged against medical advice.

IV. Discussion

Maxillofacial injuries continue to generate discussion 
among researchers globally. The mandible is the second most 
commonly fractured part of the maxillofacial skeleton be-
cause of its position and prominence. Fracture location and 
pattern are determined by injury mechanism and direction 
of the force vector4. Additionally, the patient’s age, presence 
of teeth, and the physical properties of the causing agent 
also directly affect the characteristics of the resulting injury. 
The mandible is the heaviest and strongest facial bone but 
is prone to fractures because it is an open arch, is located in 
the lower portion of the face, and atrophies during the aging 
process4,5. This study retrospectively evaluated 268 patients 
with mandibular fractures over an 8-year period from January 
2010 to December 2019. In many countries, mandible frac-
tures are reported significantly more often than middle-third 
facial fractures6-9.

In this study, people of all ages and gender were affected 
by mandibular fracture, but patients in their 20s had the high-
est fracture rates. About 48.9% of fracture patients in this 
study were 21-30 years old. This incidence is similar to esti-
mates by Ragupathy and Pasupathy10. This could be because 
people in this age range are in the most active period of life 
and may be exposed to more dangerous situations that are 
more likely to result in accidents. The incidence was higher 
in males (4.2:1), which agrees with previous studies that esti-

Table 5. Associated injuries recorded in our study population

Injury type No. of cases (%)

Head injury 76 (39.8)
Depressed skull fracture 13 (6.8)
Le Fort I 23 (12.0)
Le Fort II 14 (7.3)
Le Fort III 3 (1.6)
Zygomatic fracture 17 (8.9)
Frontal bone fracture 4 (2.1)
Nasal bone fracture 7 (3.7)
Ulna fracture 5 (2.6)
Radius fracture 4 (2.1)
Fibula fracture 10 (5.2)
Cervical injury 13 (6.8)
Rib fracture 2 (1.0)
Total 191 (100)

Paul Frimpong et al: Incidence and management of mandibular fractures in a low-
resource health facility in Ghana. J Korean Assoc Oral Maxillofac Surg 2021

Fig. 1. A pictorial description of a 36-year-old male patient with bilateral mandibular fracture treated using closed reduction and indirect 
fixation using Erich arch bars, modified Town’s view (A), closed reduction state with rubber boxing including frontal (B), right (C), and left (D) 
appearance.
Paul Frimpong et al: Incidence and management of mandibular fractures in a low-resource health facility in Ghana. J Korean Assoc Oral Maxillofac Surg 2021
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mated a worldwide male-to-female ratio of 4.43:11. This may 
be because males are more likely than females to be involved 
in violence, reckless driving, sports, drugs, and alcohol11.

In this study, the most common etiological factor was 
MVA, representing 75.4% of the total number of injuries, 
followed by assault, gunshot, falls, and industrial accidents. 
There is also a strong difference in the etiology of maxillo-
facial trauma between low-income and high-income nations. 
MVAs are more common in low-income nations, while in-
terpersonal violence is more common in high-income coun-
tries12. Our study supports this conclusion and is consistent 
with findings from other economically similar countries; e.g., 
Fasola et al.13 and Olayemi et al.14 found that MVA was the 
most common cause of maxillofacial trauma in Nigeria. Fur-
ther, according to Parkins et al.15, MVA was the most com-
mon cause of maxillofacial injuries in Ghana. The govern-
ment of Ghana will therefore need to equip the Motor Traffic 
and Transport Department of the Ghana Police service to en-
sure proper enforcement of all road traffic regulations in the 
country. Furthermore, broader stakeholder consultation needs 
to be done on the legalization and regulation on the use of 
motorcycle as means of transportation for commercial activi-
ties. Our study found that 55.9% of cases caused by MVAs 
occurred at night. Although, no statistical correlation could 
be drawn between MVAs and the time of the day for its oc-
currence, further studies need to be con-ducted to determine 
if there is any scientific correlation for this observation made 
in our study. Assault was the second most common cause 
in this study, but this contrasts with some studies of high-
income countries that found assault to be the leading cause of 
maxillofacial injuries, including mandibular fractures16-19. On 
the other hand, a Turkish study found that falls were the main 
cause of mandible fracture20.

In our study, 325 mandibular fractures were recorded in 
268 patients with an average of 1.2 fractures per patient: 
62.7% of patients had a single fracture line, 33.2% had 
double fracture lines, and 4.1% had more than two fracture 
lines. The most frequent location of mandibular fracture lines 
was in the parasymphyseal region (121/325 fracture lines), 
which is similar to findings from other studies21-25. Data from 
different countries show large variations in fracture location 
site. Adebayo et al.26 reported the body of the mandible as 
the most prominent site, while Ragupathy and Pasupathy10 
and Țenţ et al.27 reported the condyle as the most frequent 
fracture site. In our study, the mandible body was the second 
most frequent fracture site. Differences in regional and pa-
tient factors, etiology, and injury mechanism may contribute 

to this variation28. The most common multiple mandibular 
fracture recorded in this study involved the parasymphysis 
and body, followed by the parasymphysis and condyle. This 
contrasts with a Turkish study that found a combination of 
parasymphyseal and condylar fractures to be most common29, 
and another study that reported the body and the angle as the 
most frequent mandibular fracture combination30.

The most common associated injury in this study was head 
injury (39.8%), followed by maxillary fractures (20.9%), 
which is consistent with findings by Fridrich et al.31 and Sub-
hashraj et al.32, but differs from Sakr et al.33 and Elgehani and 
Orafi34, who found that maxilla fractures were the most com-
monly associated injuries due to the bone’s proximity to the 
mandible.

The main goal of mandibular fracture treatment is to 
achieve anatomical apposition and to restore function. There 
are many treatment options for maxillofacial fractures, and 
the choice may differ depending on many factors such as 
cost, feasibility, doctor’s preference and skill, and patient’s 
acceptance of the treatment. Minority of our patients (8.6%) 
who were treated with open reduction and internal fixation 
has severe unfavorable fracture which could not be reduced 
by closed reduction. The majority of patients treated in our 
study (79.1%) received closed reduction with arch bar fixa-
tion and few were treated with open reduction and internal 
fixation, which is consistent with another study5. Hill et al.35 
and Olson et al.36 concluded that majority of mandibular frac-
tures are capable of being managed by closed reduction with 
tolerable clinical result. It is also worth noting that treatment 
of mandibular fracture can be improved with open reduction 
and direct fixation to ensure early resumption of jaw function 
and also reduce long treatment duration which has huge im-
pact on the socio-economic activities of patients.

V. Conclusion

Closed reduction with indirect fixation could be used to 
successfully manage mandibular fractures in low-resource 
health facilities, especially in low-income countries. Poor 
lightening systems on roads in Ghana are a major contribu-
tory factor to MVAs.
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