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Abstract 
The objective of this retrospective study is to evaluate the incidence of mandibular  fractures in the eastern part of 
Libya and to present our experience in treating this  type of facial fracture.  We analyzed factors such as the inci-
dence of age, sex, time distribution, cause and site  of the fracture and the associated injuries in 493 patients present-
ing a total of 666  mandibular fractures. These patients were treated at Al-Jala Trauma Hospital,  Benghazi-Libya 
between 2000 and 2006. The results were obtained from 432 males and 61  females, for which the ages ranged from 
8 months to 72 years. The maximum number of the  patients was recorded in 2004, and the busiest month was May. 
The most common cause of  fracture was road traffic accidents and the most common site was the parasymphysis.  
Among those treated with closed reduction were 241 patients, whereas 201 patients were  treated with open reduc-
tion. In conclusion, we found that the results were similar to  most studies from developing countries and were in 
contrast to other studies. This may  be due factors such as geography, socioeconomic trends, religion, road traffic  
legislation and seasons, which differ from one country to another. The period during  which there was an embargo 
in Libya also appears to have affected the results. 
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Introduction
The position, prominence, anatomic configuration, mo-
bility and less bone support of the mandible make it one 
of the most frequent facial bones to be fractured (1).
The mandibular fracture account for 36% to 54% of all 
fractures in the maxillofacial region, followed by the 
maxilla (46%), the zygoma (27%), and the nasal bones 
(19.5%).
It can be caused by traumatic or pathological mecha-

nisms.  The traumatic causes comprise; road traffic ac-
cident (RTA), interpersonal violence (IPV), falls, sport 
injuries, and industrial trauma (1). The RTA appear to be 
the leading cause of mandibular fracture in the develop-
ing countries where as in the developed countries the 
IPV seem to be the main cause (1,2). This is influenced 
by the geography, socioeconomic trends, religion, road 
traffic legislation, and seasons which are different from 
one country to another.

 doi:10.4317/medoral.14.e529



e530

Med Oral Patol Oral Cir Bucal. 2009  Oct 1;14 (10):e529-32.                                                                                                                                                               Mandibular fractures in Libya

Patients and Methods
A retrospective study of 493 patients presented with 
666 mandibular fractures treated at Oral and Maxillofa-
cial Surgery Department, Faculty of Dentistry, Al-Arab 
medical university and Al-Jala Trauma Hospital, Beng-
hazi-Libya, between a period of 2000 and 2006. Factors 
considered were sex, age, time distribution, cause and 
site of the fracture, treatment modalities and associated 
injuries. The data were collected from patient files in the 
archives reviewing the records and radiographs.

Results
There were 432 (87.6%) male patients and 61 (12.3%) 
female patients. Male to female (M:F) ratio was 7.1:1 
(Fig. 1). 
The age group was ranging from 8 months to 72 years. 
The youngest and oldest patients were females and they 
were victims of RTA. The etiology of the mandibular 
fractures were as following; RTA (n=188), IPV (n=138), 
fall (n=114), occupational (n=26), sport (n=20), gunshot 
(n=3), pathological (n=2), animal attack (n=1), and tyre 
explosion (n=1).

Distribution of fractures according to age group and time 
are shown in tables 1, 2 respectively. The total number 
of the mandibular fractures was 666 in 493 patients 
(mean 1.4 fracture/mandible). The findings revealed 306 
patients with single fracture line, and 187 patients with 
multiple fracture lines.

Fig. 1.  Distribution of fractures according to sex.

Table 2. Distribution of fractures according to time.

Table 1. Distribution of fractures according to age 
group.
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Age group Number of 
patients Percent %

0-10 47 9.5
11-20 100 20.2
21-30 238 48.2
31-40 80 16.2
41-50 17 3.4
51-60 10 2
≥61 1 0.2

Total 493 100

Months/years 2000 2001 2002 2003 2004 2005 2006 Total
January 3 12 2 2 10 2 2 33

February 3 5 1 9 5 4 2 28
March 4 7 5 4 9 5 2 36
April 3 6 3 7 12 6 6 43
May 9 6 8 1 9 13 10 56
June 9 6 6 5 8 9 9 52
July                   3 5 4 8 8 12 6 46

August              1 6 4 15 7 5 5 43
September        3 10 4 7 11 5 10 50

October 9 4 8 5 8 5 5 44
November 3 5 4 10 9 2 3 36
December 1 1 3 9 2 4 6 26

          Total 51 73 52 82 98 71 66 493
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The most common fracture line was in the parasymphy-
sis region (n=180) followed by the angle (n=145) then 
the body region (n=128), condyle (n=124), symphysis 
(n=37), dentoalveolar (n=29), ramus (n=13), and the 
coronoid (n=9). We had one patient with an unusual 
fracture type in which large segment was lost from right 
primary first molar to left one due to gun shot injury. 
The parasymphysis and angle were the most common 
multiple fractures followed by the parasymphysis and 
subcondylar areas.
Eight patients were admitted to our department with 
history of fall following epileptic fits. All of them were 
male, with age ranging from 21 to 39 years. This entire 
group was treated by open reduction and internal fixa-
tion (ORIF). 
The total number of the patients with associated inju-
ries are 174 patients distributed as follows; maxillary 
fractures (n=35), zygoma fracture (n=31), nasal bone 
fractures (n=13), multiple facial fractures (n=12), head 
injuries (n=23), orthopaedic injuries (n=27), facial lac-
eration (n=16), abdominal/ thoracic injuries (n=17).
48.9 %( n=241) of our patients were treated by closed 
reduction. Out of this, 205 patients (41.6%) were treat-
ed by intermaxillary fixation (IMF), 17 patients (3.4%) 
were treated by acrylic splint with circummandibular 
wiring (AS-CMW), most of them were children, and 
19 patients (3.9%) with isolated dentoalveolar fracture 
(DA) were treated by single arch fixation using arch bars 
and direct dental wiring. 
201 patients (41%) were managed by ORIF using mono-
cortical miniplates  except in 3 patients (gun-shot) who 
required reconstruction plates. 40 patients (8.1%) pre-
sented with crack or undisplaced subcondylar fractures 
with acceptable occlusion and were kept on soft diet and 
observation. 11 patients (2%) left the hospital against the 
medical advice (LAMA), without treatment (Fig. 2).   

Discussion
In our study the incidence of male sex was more than 
female sex which is consistent with most of the studies 
(1-4).  M: F ratio was 7.1:1 which is high compared to 
other studies (2,3) in which the ratio was approximately 
3:1. Subhashraj et al. (5) reported a ratio of 5.1:1, M:F.
The high ratio in our country might because less partici-
pation of females in the out-door and social life, driving 
and sport activities. 
Very high ratio (out of 124 patients 123 males to 1 fe-
male) was reported in India by Chambers et al. (6).
The incidence of mandibular fracture was higher in age 
group between 21 to 30 years. 
This finding consistent with previous studies (1,3,4,7-
10) and differed with Sakr et al. study (2) which revealed 
higher incidence in first decade (29%).
In the developed countries the IPV appear to be the most 
common cause of mandibular fracture, where as in de-
veloping countries the RTA appear to be the most com-
mon cause (1,2). This is may be due to deficiency in road 
traffic legislations, car maintenance, poor roads and bad 
driving. The IPV appear to be less this may be because 
of less alcohol consumption and drug abuse in the Is-
lamic countries. 
In Libya there are no bars, pubs and night clubs. Dur-
ing the leisure time the people usually go for picnic in 
the rural areas particularly the Green Mountain which 
is beautiful spot in the eastern part of Libya. Here the 
roads are curved, poorly maintained and don’t have traf-
fic signs and street lights. All these factors contribute to 
the high incidence of RTA in this part of Libya.
In this study the RTA was the leading cause of mandibu-
lar fracture. This is similar to the other studies (2,11,12). 
The second most common cause in our study was IPV, 
followed by falls. Others reported the IPV as the main 
cause  (3,4,7,13,14).

Fig. 2.  Distribution of fractures according to treatment.
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In Sakr et al. (2) the second cause was falls followed 
IPV. The sport related injuries seem to be increasingly 
implicated in the causes of maxillofacial injuries (15). 
The gunshot was the leading cause reported in study 
conducted in India during the Second World War (6). 
Emshoff et al. (15) reported 1.5 fracture/mandible which 
approximates our finding, where as Subhashraj et al. (5) 
reported 1.9 fracture/mandible. 
Confirming the previous reports (1,5,16), we found that 
the most common site of fracture was the parasymphy-
sis, followed by angle of the mandible. This is probably 
because of long canine root and unerupted wisdom tooth. 
In other studies the most common site was in the angle 
region (2,3,13). The least site of fracture in our study was 
the coronoid process, similar to the other studies (2,5,6).
Rapidis et al. (17) reported that coronoid process frac-
ture constitute 0.6%-4.7% of all facial bone fractures, 
making the coronoid process the least frequent fractured 
portion of the mandible. However Kirk et al. (3) demon-
strated the dentoalveolar fractures as least occurrence.
The most common site of mandibular fracture was the 
body in other study (8). The parasymphysis and the an-
gle were the most common multiple fracture sites in our 
findings. In Subhashraj et al. (1) the usual combination 
of fractures was parasymphysis and condyle followed by 
body and angle.
Regarding seasonal distribution, the largest number of 
patients was on year 2004 (n=98), and the busiest month 
was May followed by June. Usually this is vacation time 
in which picnic, traveling and other outdoor activities in-
creases subsequently rising the incidence of the fractures. 
January was the busiest month in Sakr et al. study (2).    
In approximation with our finding, Kirk et al. (3) demon-
strated (60.1%) of their patients treated with closed re-
duction and (30.9%) of the patients by ORIF, Sakr et al. 
(2) reported (48%) of their patients treated with closed 
reduction (IMF or single arch fixation) and (36.2%) pa-
tients treated with ORIF which agreed with our study.
In Schon et al. study (4) 105 patients of their 114 pa-
tients were managed by ORIF and 9 patients treated with 
closed reduction.
ORIF proffers a number of advantages when compared 
with traditional methods using IMF. Although the ORIF 
does have potential disadvantages like injury to the vital 
structures and devitalization of the bone segments (18).
Lamphier et al. (13) found closed reduction to have a sig-
nificantly lower complication rate compared with open 
reduction. We treated 41.6% of our patients with IMF 
because of high number of the patients presented to our 
surgery with lack of facilities due to prohibited import 
during embargo period of Libya and also we preferred to 
treat patients with comminuted fractures conservatively 
to avoid devitalization of small fragments of the bone 
preserving the plates for other patients. 
The most common associated injury in this study was 

the maxillary fractures followed by zygomatic fracture, 
this is due to anatomical proximity of these bones to the 
mandible. In agreement with our results Sakr et al. (2) 
mentioned the mid-facial fractures as the most common 
associated injuries with mandibular fracture. Others 
(1,3) found the head injuries mostly associated with the 
mandibular fracture. Kirk et al. (5) reported the maxil-
lary fractures as the third common associated injury. 
After the embargo period of Libya, the road traffic legisla-
tions improved and the companies started maintaining the 
roads so they have lights and traffic signs. Hopefully these 
will reduce the incidence of the RTA in the next few years. 
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