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Objective: The purpose of this study was to examine the causality and severity of max-
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Maxillofacial fractures;
Trauma;

Causes

illofacial trauma (MFT) among patients referred to a tertiary heath care center in the Southern
Aseer region of Saudi Arabia.

Materials and methods: The charts of all MFT patients referred to the tertiary care center from
September 2010 to November 2011 were retrospectively reviewed. Pertinent data, including patient
age, gender, and cause of injury, were obtained from 101 selected charts.

Results: Male patients comprised 91% of the 101 selected cases. The highest percentage of MFT
cases (88.7%) were caused by road traffic accidents (RTAs) while physical altercations and sports
injuries accounted for approximately 6% and 2.8% of MFT cases, respectively. A high fracture:
patient ratio of 2.4:1 was observed, which was likely due to vehicular speeding (high energy trauma)

involved in RTAs in the mountain regions.
Conclusion: RTAs are a major cause of MFT in the southern region of Saudi. These accidents
cause a heavy burden on the health care sector.
© 2013 Production and hosting by Elsevier B.V. on behalf of King Saud University.

1. Introduction

Road traffic accidents (RTAs) are a major cause of death in
Saudi Arabia (Shanks et al., 1994; Alahmed et al., 2004), par-
ticularly in the southern region, due to its unique geographic
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character. Aseer Southern Saudi Arabia is a mountainous
and hilly region (2000-2300 m above sea level) of approxi-
mately 81,000 km? in area, with an estimated population of
1,563,000. Reckless driving, failure to follow traffic rules,
and driving by unlicensed teenager and elderly individuals con-
tribute heavily to the high incidence of RTAs in the region.
Aseer Central Hospital is the major tertiary health care cen-
ter (THCC) in the southern region of Saudi Arabia, where
more than 4 million individuals reside. Aseer Central Hospital
is located in the capital city of Abha, which is home to many
major academic, economic, and health care centers. Many
individuals in the smaller cities and villages around Abha hold
agricultural and commercial occupations. These cities and
villages are mainly located on mountainsides and connected
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by intercity roads, and residents frequently use pick-up vehi-
cles to transport goods for their families and farms. Unlicensed
youth and elderly males are not uncommon drivers in the re-
gion (Ansari et al., 2000).

The causality and prevalence of maxillofacial trauma
(MFT) vary among different regions in the world. Multiple
factors contribute to the causality and severity and, hence,
the direct effect on the health care sector. We performed a
study to investigate the causality and severity of MFT cases
in the Southern Aseer mountain region of Saudi Arabia.

2. Methods

Ethical approval for this retrospective and descriptive study
was obtained from the local institutional review board. All
of the protocols for this study were performed in accordance
with the Declaration of Helsinki. None of the authors have
any conflicts of interest related to this study. The charts of
all outpatients, inpatients, and emergency department patients
at the THCC from September 2010 to November 2011 were re-
viewed. After charts with incomplete information or missing
details were eliminated, 101 cases were included in this study.
All pertinent data to examine the causality and severity of
MFT, including the patient’s age, gender, and mechanism of
injury, were recorded.

3. Results

RTAs were responsible for the largest percentage of MFT cases (90
cases, 89.1%), followed by physical altercations (8 cases, 7.9%) and
sports injuries (3 cases, 2.9%) (P < 0.0001 by chi-square test,
Fig. 1). There was a male predilection for MFT (males: 92 cases,
91%, females: 3 cases, 9%; P < 0.0001 by chi-square test, Fig. 2). Ta-
ble 1 presents the incidence of MFT patterns. Mandible fracture was
the most common pattern (50.6% of cases), followed by fracture of
the zygoma maxillary orbital complex (28%). In mandible fractures,
the condyle was involved in 31% of cases, the parasymphysis in
29%, and the angle in 18%. We observed 243 fractures in 101 patients.
Forty patients (39%) presented with one fractured site, and 62 patients
(61%) presented with two or more fractured sites.

4. Discussion

RTAs are responsible for many traumatic injuries in Saudi
Arabia, particularly in rural regions and among young individ-
uals. Most of the RTAs are preventable occurrences. The an-
nual incidence of MFT recorded in the THCC in the present
study is comparable to that in other studies, which have re-
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Figure 1 A bar graph showing that RTA form the major
etiology of maxillofacial trauma compared to other causes.
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Figure 2 A graph showing that the Southern Aseer region has an
extremely high-traumatized male to female ratio compared to
other surrounding regions.

Table 1 The incidence of maxillofacial fractures.
Site Percentage (%)
Mandible 50.68
Condyle 31.08
Coronoid 2.70
Ramus 1.35
Angle 18.91
Body 8.10
Parasymphysis 29.72
Symphysis 1.35
Dentoalveolar 6.75
ZMOC 27.39
Frontal, NOE 21.91

ZMOC, Zygoma Maxilla Orbital complex; NOE, Naso ethmoid
orbital complex.

ported about 140 MFT cases per year, and the incidence of
RTAs is similar to those in other developing countries (Shanks
et al., 1994; Adeyemo et al., 2005). Most MFT patients were
20-30 years of age, similar to the age range reported in sur-
rounding regions (Bener and Crundall, 2005; Ashar et al.,
1999; Klenk and Kovacs, 2003).

The male:female ratio of 10:1 is relatively high compared to
ratios in other regions in Saudi Arabia. For example, the re-
ported male: female ratio for MFT in Jeddah city was 4:1
(Shanks et al., 1994) and for Almadina was 4.8:1 (Rabi and
Khateery, 2002) (Fig. 2). The increased incidence might be
attributed to the culture in the region. Whereas females spend
much of their time at home, males spend more time on motor
vehicles as a primary means of transport and entertainment.
We found a similar situation when we compared the ratio in
southern Saudi Arabia to those in neighboring and interna-
tional countries (Fig. 2). For example, the male: female ratio
for MFT was reported as 3:1 in Turkey (Aksoy et al., 2002;
Ozkaya et al., 2009), 3:1 in Jordan (Bataineh, 1998), 6.6:1 in
Alain city of the United Arab Emirates (Bener and Crundall,
2005; Ashar et al., 1999; Klenk and Kovacs, 2003), 8:1 in Teh-
ran (Motamedi, 2003), 5:1 in Singapore (Tan and Lim, 1999),
4:1 in Brazil (Brasileiro and Passeri, 2006), 2.1:1 in Austria
(Gassner et al., 2003), 2.3:1 in South Africa (Bamjee et al.,
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Figure 3 A graph showing the variability of mandible, ZMOC, and NOE/Frontal fractures in Aseer compared to other regions showing

the high incidence of midface and upper face fractures.

1996), and 2.7:1 in Nigeria (Adeyemo et al., 2005; Ajike et al.,
2005).

The high rates of involvement of the condyle and paras-
ymphysis in RTA-related MFTs can be explained by the mech-
anism of injury in RTA. Frequently, the patient is injured
while speeding and not wearing a seat belt. This situation
can result in anterior—posterior-directed injury to the chin/par-
asymphysis region, with the forces transmitted directly to both
condyles, causing parasymphyseal and condylar fracture. The
incidence of condyle fracture found here (31.08%) is close to
the incidence rates reported in Iran (32%) (Motamedi, 2003),
Nigeria (25%) (Adeyemo et al., 2005), and the United Arab
Emirates (32%) (Ashar et al., 1999; Alahmed et al., 2004).
However, we observed a higher incidence of zygoma maxillo-
orbital complex fractures compared to other regions (Fig. 3).

5. Conclusion

The results of the study presented in this paper clearly indicate
that RTAs are a major health care threat in the southern re-
gion of Saudi Arabia including Aseer. RTAs are the major
cause of general trauma and MFT in the region. Younger driv-
ers, careless driving, speeding, and lack of seat belt use are ma-
jor contributors to RTA rates. Males were 10 times more likely
to be affected by MFT than females. The magnitude and the
severity of these preventable injuries indicate that they are a
major threat to the community and health care system in terms
of hospital resources, time, and cost, as well as the impacts on
the patients and their families. These findings can be used to
alert the community and authorities about this issue, leading
to the development of community awareness and educational
programs. We recommend that traffic laws in the region be en-
forced more strongly through speed control strategies, helicop-
ter surveillance, street surveillance cameras, and the control of
heavy truck traffic.
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