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ABSTRACT 

This is a retrospective review of fractures of the facial skeleton admitted at Riyadh Armed Forces 
Hospital, Oral and Maxillofacial Plastic Surgery unit over an 8-year period. This study encompassed a 
total of 1206 fractures found in 986 patients. Of these, 84% were males and 16% females, of which 69% 
were young in the age group 20-39 years. Other variables considered in this study included the 
aetiology, fracture location, associated injuries, hospital stay and complications. The single major 
causative factor offacial trauma was found to be road traffic accidents (RTA's) and were associated 
with head and ocular injuries in a high percentage. There is a great need to educate the public on the 
dangers of imprudent recreational use of vehicles. 
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INTRODUCTION 

In several parts of the world, especially in those areas 
where the number of motor vehicles have increased, 
fractures of the facial skeleton have also increased1). 
Indeed, it has been stated that trauma remains one of the 
fastest growing causes of death in the United States of 
America, especially within the young adult population2). 
The automobile may, therefore, be rightly considered as 
today's lethal weapon. 

The injuries of the maxillofacial region are on the 
increase because of high-speed vehicular deceleration, 
and often involve multiple injuries which, sometimes, 
complicate the care of the trauma patient. The facial 
trauma due to road traffic accident (RTA) does not 
constitute a single injury anymore, as in the past, when 
the major causes of facial fractures resulted from 
altercations, sporting events, falling off a horse, or on a 
few occasions, pathologic fractures. Many times, the 
RTA victim has one or more serious injuries unas-
sociated, but related to the maxillofacial region3-7). One 
such injury is an associated acute head injury. Other 
examples are the cervical spine and orbital fractures. 

However, studies on the etiology of maxillofacial 
injuries vary with the locale from which the data is 
obtained. In comparison with other countries, Saudi 
Arabia demonstrates a high incidence of road traffic 
accidents (RTA's), of which most are the result of 
violation of the highway code; and most of the people 
involved are young. Here in this sub-region, several 
published reports indicate that RTA's account for the 
greatest number of fractures of the facial skeleton8.12). 

The purpose of this paper is to present the pattern 
and frequency of maxillofacial injuries resulting from 
road traffic accidents (RTA's) over an 8-year period, to 
document the length of hospital stay, and characterize 
other associated injuries in patients presenting at the 
Riyadh Armed Forces Hospital. 

MATERIALS AND METHODS 

This is a retrospective study. The records of patients 
who were admitted to Riyadh Armed Forces Hospital 
(RKH) from 1992 to 2000 with diagnoses of facial 
fractures were retrieved. Patients were included in the 
study if history of injury, demographic data, and 
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the specifics of their perioperative care were suffi-
ciently documented. Cases with questionable diag-
noses, or where the radiographs did not confirm a frac-
ture were eliminated from the study. The variables also 
considered in this study included age, sex, aetiology, 
location of jaw fractures, state of consciousness, any 
associated injuries and period of hospitalization. 

In the period under consideration, 986 patients with 
facial fractures met the criteria and were treated at the 
Division of Oral and Maxillofacial Surgery of Riyadh 
Armed Forces Hospital. 

Anatomically, fractures of the mandible were 
classified into symphyseal, parasymphyseal, body of 
the mandible, angle, coronoid process and condylar 
fractures. Those of the maxilla were classified 
according to the Le Fort classification, ifthey were 
bilateral; whereas the unilateral midface fractures 
were either isolated zygomatic arch, zygomatic bone, 
or zygomatic complex fractures. These fractures were 
often combined with ocular injuries. In some patients, 
both the maxilla and the mandible were involved in 
the fractures. As a result, a total of 1206 fractures 
were found in the 986 patients. 

The imaging modalities utilized in our cases in-
clude plain radiographs, orthopanthomograms, tomog-
raphy, computed tomography and three-dimensional 
computed tomography. 

RESULTS 

This study encompassed a total of 1206 fractures 
diagnosed in 986 patients treated in the Oral and 
Maxillofacial Surgery Clinic of Riyadh Armed Forces 
Hospital, Saudi Arabia from 1992 to 2000. All patients 
in this study were hospitalized and required surgical 
intervention for their facial fractures. Variables exam-
ined in this cohort include age, sex, fracture location, 
associated injuries, complications, hospital stay and 
pre-operative imaging modalities. 

Of the 986 patients, 828 were males and 158 
females, constituting a percentage of 84% of males and 
16% females. The dominant age group involved in this 
study was 20-29, closely followed by age range of 30-
39. These two constituted about 69% of the patients 
and correspond to the age often described as the most 
active in life (Table 1). This showed that the population 
in question was predominantly young male, and healthy 
in most cases. Anatomically, there was a preponder-
ance of midface fractures (61.4%) to mandibular frac-
tures (38.6%) (Table 2). 

The most frequent cause of injury was road traffic 
accidents (87.1%) followed by domestic accidents and 
others (5.2%). Sporting injuries accounted for 4.0% (Table 
3). 

Multiple systems involvement was a common finding 
in this series, and occurred exclusively in road crash 
casualties. Associated head injury was the most 
devastating and was recorded in 40% of the patients. 
Orbital fractures were found in 32% of the cases. Other 
associated fractures, including cervical spine injuries, 
occurred in 17.8% (Table 4). 

In the earlier years, maxillomandibular fixation 
(MMF) was used more frequently in patients with good 
dental status following closed reduction for mandibular 
fractures. In more recent times, fracture management 
has been with open reduction and osteo-synthesis. 
Complication rates in the entire treatment group were 
minimal and occurred in only 15.9% (Table 5). There 
was no correlation between delay in treatment and 
method of fracture management. 

The length ofhospital stay for all patients involved 
in this study averaged 10.4 days, and there was an 
overall average treatment delay of 5.7 days, often 
necessitated by the condition of the patient and exacti-
tude in diagnosis (Table 6). 

DISCUSSION 

The causes of facial injuries are influenced by 
socioeconomic factors and by the way people are 
transported in a given country. Some studies have 
reported that facial fractures occur most commonly in 
road traffic accidents (RTA's)1,8,13-15); whereas others 
show that assault is the most frequent cause16,17. The 
data reported here may be considered as relating to the 
pattern of fractures in Saudi Arabia due to several 
reasons. We have found road traffic accidents (RTA's) 
as the major cause of facial trauma, and this is 
particularly significant in the 20-39 year age group. 
This is in agreement with several researchers in this 
subregion 8,9,10,11,12,15. The reason is simple. There is a 
high number of cars in Saudi Arabia and most families 
have more than one car. But most importantly, the 
drivers are very young people who have no regard for 
seatbelt, speed or traffic regulations. In various 
European and other countries, the pattern and aetiology 
of facial fractures are different because of stricter 
enforcement of traffic regulations18-22). 

The largest proportion of automobile-related frac-
tures in this study are associated with head and ocular 
injuries. The effect ranged from simple loss of con- 
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PATIENTS WITH FACIAL FRACTURES 
 
Age 
Range 

Males Females Total %age 

0 - 9 14 13 27 2.7 
10-19 75 38 113 11.5 
20-29 298 51 349 35.4 
30-39 287 41 328 33.3 
40-49 103 13 116 11.8 
50-59 37 2 39 3.9 
60-69 11 0 11 1.1 

70 > 3 0 3 0.3 

TOTAL 828 (84%) 158 (16%) 986 100  

TABLE 2: DISTRIBUTION OF ALL FACIAL  
FRACTURES BY LOCATION (N=1206) 

A. MIDFACE FRACTURES 
 

Location No. % Midface % All  
Frac-  
tures 

Le Fort I 178 24.1 14.8 

Le Fort II 214 28.9 17.7 

Le Fort III 155 20.9 12.8 

Zygomaticomaxillary 
complex (ZMC) 

126 17.0 10.5 

Zygomatic arch 67 9.1 5.6 

TOTAL 740 100 61.4  

B. MANDIBULAR FRACTURES 
 
Location No. % Midface % All 

   Frac-
tures 

Symphyseal 65 13.9 5.4 
Parasymphyseal 61 13.1 5.1 
Body of Mandible 79 17.0 6.6 
Angle of Mandible 163 35.0 13.5 
Condylar 89 19.1 7.4 
Coronoid process 9 1.9 0.6 

TOTAL 466 100 38.6 

FACIAL SKELETON (n=1206) 
 

Aetiology No. %age 

Road traffic accidents 1050 87.1 
Sports injury 48 4.0 
Industrial accidents 36 3.0 
Gunshot injury 9 0.7 
Others incl. domestic accidents 63 5.2 

Total 1206 100  

TABLE 4: ASSOCIATED INJURIES FOUND  
IN 986 PATIENTS 

 
Type of Injury No. %age 

Head Injury 395 40.06 
Orbital Fractures 316 32.05 
Other Fractures (including 
arm, leg, pelvis, cervical spine) 

175 17.75 

Friction of burns of face 79 8.01 
Rupture of spleen 21 2.13 

TOTAL 986 100  

TABLE 5: COMPLICATION RATES IN THE ENTIRE 
TREATMENT GROUP (n=157) 

 
Nature of Complication No. %age 

Infection 24 15.3 
Malocclusion 21 13.4 
Delayed healing 5 3.2 
Limitation of mouth opening 12 7.6 
Motor nerve weakness 3 1.9 
Sensory disturbance 39 24.8 
Unaesthetic residual facial 
deformity 

53 33.8 

TOTAL 157 100  

TABLE 6: AVERAGE IATROGENIC INTERVAL  
BEFORE TREATMENT, AVERAGE HOSPITAL  

STAY BEFORE DISCHARGE 

Overall Average 
Treatment delay (in days) 5.7 
Average hospitalization period 10.4 



sciousness to coma using the Glasgow Coma Scale 
(GCS), with post traumatic amnesia (PTA) found in 
the 40.1%. The results obtained are similar to those of 
AL HABDAN et al.15). As CONFORTI et al. 6) rightly 
pointed out, acute head and cervical injuries in facial 
trauma population are potential for mortality and 
neurologic morbidity, such as we have frequently 
observed in our intensive care units. The aim of this 
study is not to evaluate the neurological complications 
and treatment outcome which would have been inter-
esting; this may be published in a subsequent paper. 

There were 1206 fractures of the facial skeleton 
found in 986 patients. This means that often multiple 
fractures occurred in the same patient involving several 
parts of the facial skeleton. We also found an increased 
ratio of associated injuries. This may be due to the fact 
that these vehicular accidents occurred at very high 
speed. Research has shown that accidents that occur at 
speed less than 100 km per hour do not carry as much 
mortality and morbidity as accidents that occur at 
higher speed23). The maxillofacial region is one of the 
most complex areas of the body and restoration of form 
and function is often extremely difficult. We had a few 
complications ranging from infection, limitation of 
mouth opening to unaesthetic residual facial deformity. 
We found computed and other imaging modalities of 
great value in evaluating midface fractures as 
recommended by various authors24,25). 

CONCLUSIONS 

Maxillofacial injuries, particularly midface injuries 
are common findings in our series, and are often 
associated with other systems injuries. Acute head 
injury was very high on the list of associated injuries. 
Road traffic accidents (RTA's) accounted for a high 
percentage of these injuries, which are preventable if 
the public could be educated on the dangers of impru-
dent recreational use of vehicle. 
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