
Original Article
 Abstract

Received: Sep 12, 2016
Accepted: Nov 19, 2016

Corresponding Author:
Faegheh Gholinia
Address: 
Department of Orthodontics, School of Dentistry,  
Guilan University of Medical Sciences, Rasht, IRAN.
Telephone:+ 981333486428
Email: gholiniaf@gmail.com

Journal of Dentomaxillofacial Radiology, Pathology and Surgery
Vol 5, No 3, Autumn

2016

Introdouction: The incidence and etiology of 
maxillofacial fractures are influenced by social, 
cultural, and environmental factors. Understand-
ing the cause, severity, and temporal distribution 
of maxillofacial trauma provides an insight into 
the behavioral patterns of people from differ-
ent countries and can also assist in establishing 
clinical and research priorities for effective treat-
ment and prevention of these injuries.
Materials and methods: This is a descriptive 
retrospective study and its statistical popula-
tion includes all traumatic patients with midface 
and lower face fractures, attended to from April 
2015 to March 2016 Velayat Hospital in Rasht, 
Iran. Data collected included patients’ age,  
gender, cause of accident, anatomical affect-
ed site, and treatment modality. A total of 430  
medical records of patients with facial trauma 
were reviewed and then analyzed using SPSS 21.
Results: Patients’ ages ranged from 2 to 90 
years (mean age, 31 years). Most of the patients 
were in the 21- to 30-year-old age group. The ra-
tio of men to women was 8:1. Majority of frac-
tures were caused by traffic accidents (70.9%), 
followed by falls (12.3%), assaults (7.3%), 
work accidents (2.6%), and sports accidents 
(1.8%). Isolated midface fractures were most  
common (56.4%), followed by isolated lower face  
fractures (26%). Midface and lower face frac-
tures accounted for 17.6% of the total fractures. 
Approximately 79.5% of patients were treated 
by open procedures, 15.9% with closed reduc-
tion, 3.2% using both procedures, and 1.3% re-
ceived no treatment.
Conclusion: This retrospective study revealed 
that the most common cause of midface and 
lower face fractures were traffic accidents. A ma-
jority of the fractures occurred in people aged 
20–30 years. Open reduction and internal fixa-
tion methods were more commonly used than 
closed ones.
Key words:
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 Introduction
Patients with maxillofacial trauma are among 
the most commonly seen cases in Oral and 
Maxillofacial Surgery Clinics. Maxillofacial  
fractures are often associated with severe mor-
bidity, functional deficit, disfigurement, and  
significant financial cost.(1,2) The incidence, pat-
terns, and etiology of maxillofacial fractures vary 
from one country to another and even within the 
same country, influenced by geographic loca-
tion, socioeconomic status of the cohort, cultural 
factors, and the period of investigation.(3,4,5,6)

Several causes of maxillofacial fractures have 
been reported.(7) The primary causes reported 
worldwide are traffic accidents, assaults, falls, 
and sport injuries.(8) According to reports from 
developing nations, traffic accidents are the pri-
mary cause of maxillofacial fractures(9), while 
data from developed countries point toward  
assaults as the most frequent etiology of such 
fractures.(9,10)

Understanding the cause, severity, and tempo-
ral distribution of maxillofacial trauma permits  
establishment of clinical and research priorities 
for effective treatment and prevention of these 
injuries.(10,11,12) There are numerous published 
reports on the incidence of craniomaxillofacial 
injuries from different countries. The aims of the 
present study were to review, analyze, and report 
the etiology and pattern of mid and lower facial 
fractures in 430 patients, attended to our trauma 
center Iran, Velayat Hospital, from April 2015 to 
March 2016.

 Materials and Methods
This is a descriptive, retrospective study and 
its statistical population included all traumatic 
patients with midface and lower face fractures, 
attended to Velayat Hospital from April 2015 to 
March 2016. This hospital is primarily directed 
toward trauma and receives major trauma cases 
from Rasht and its suburban areas.
The data of 430 patients with craniomaxillofa-
cial fractures were retrieved, reviewed, and ana-
lyzed. The diagnosis of a fracture is performed 
by maxillofacial surgeons, based on the clinical 
history, signs and symptoms, visual findings, 
manual examination, and correct interpretation 
of radiographs.
Patients admitted for isolated upper facial  

fractures or soft tissue lacerations were exclud-
ed from the study. The primary analysis outcome 
measures included the patients’ name, file num-
ber, age, gender, occupation, cause of accident, 
anatomical affected site, and treatment modality.
Maxillofacial fractures were distributed accord-
ing to their etiological factors in traffic accidents 
(automobile, motorcycle, bicycle, and pedes-
trian motor vehicle accidents), assaults, falls, 
sports, work-related accidents, and others (gun-
shots, animal attacks,…). The fractures were 
classified as mid face fractures and lower face 
fractures. Mid face fractures were divided into 
nasal fractures, LeFort I, II, and III fractures,  
naso-orbital-ethmoid (NOE) fractures, zygoma-
ticomaxillary complex fractures, dentoalveolar 
fractures, orbital fractures, and other fractures. 
Lower face fractures were also divided into 
subcondylar fractures, condylar head or neck 
fractures, coronoid fractures, ramus fractures, 
dentoalveolar fractures, mid symphysis or par-
asymphysis fractures, and mandibular body or 
angle fractures.
The study also included treatment modalities that 
were divided into surgical interventions (requir-
ing at least one intervention for reduction and/
or fixation of the facial fractures) and untreat-
ed cases (comprising patients who had refused 
treatment, had been referred to other facilities, 
or died before treatment). The surgical interven-
tions used were closed reduction (with arch bars, 
eye loops, and intermaxillary fixation) or open 
reduction and fixation of bone segments with 
wiring technique or internal rigid fixation with 
plates, miniplates, and screws, as appropriate. 
For each case, data were recorded on a special 
data sheet and subsequently transferred to an Ex-
cel spreadsheet for further analysis.
Descriptive statistics and statistical analysis for 
significance were performed using SPSS version 
21.0 software. Student’s t-test was performed for 
parametric data, and Chi square tests were per-
formed for nonparametric data. P values <0.05 
were regarded to be significant.

 Result
Demographic pattern of the patients and 
trauma mechanisms
Of the 381 patients, 339 (73.7%) male and 42 
(26.3%) female patients were included in this 
study and the male-to-female ratio was 8:1. Mean 

D
ow

nl
oa

de
d 

fr
om

 3
dj

.g
um

s.
ac

.ir
 a

t 2
0:

06
 IR

D
T

 o
n 

W
ed

ne
sd

ay
 S

ep
te

m
be

r 
20

th
 2

01
7 

   
   

   
[ D

O
I: 

10
.1

88
69

/a
ca

dp
ub

.3
dj

.5
.3

.3
1 

]  

http://3dj.gums.ac.ir/article-1-240-fa.html
http://dx.doi.org/10.18869/acadpub.3dj.5.3.31


- 33 -

A. Khalighi Sigaroudi, H. Raja, F. Gholinia

age was 31 years, with a range of 2–90 years. 
Majority of the patients (n = 133, 34.9%) were 
aged between 20 and 30 years and were predom-
inantly male. The most common cause of inju-
ries were traffic accidents, accounting for 70.9% 
(n = 270) of the sample, followed by falls 12.3% 
(n = 47) and assaults 7.3% (n = 28) (Figure 1). 
No statistically relevant data were identified be-
tween gender, age group, and trauma causes. Ta-
ble 1 illustrates the age and gender distribution. 
Regarding the patients’ social activity (Figure 2), 
53.3% of them were self-employed and 16.8% of 
the others were students.
Type of injury
Of the 430 patients, 381 had mid and lower fa-
cial fractures and 49 had other skeletal injuries 
or soft tissue injuries of the craniofacial region.
Midface fractures and cause of Injury
Among 282 patients with mid face fractures, 215 
patients had isolated midface fractures and 67 
patients had midface fractures associated with 
mandibular fractures. The most common fracture 
site was the zygomaticomaxillary complex and 
orbital (18.1%), followed by the nasal complex 
(14.2%), NOE fractures (13.5%), and Le Fort III 
fractures (9.2%) (Figure 3). Midface fractures 
were most often caused by traffic accidents (162 
patients), followed by falls (19 patients) and 

assaults (13 patients) (Figure 1). The incidence 
of isolated nasal fractures was higher among  
patients with assault- and work-related trauma 
and that of zygomaticomaxillary complex and 
orbital fractures was higher among patients with 
traffic accidents, falls and sports-related trauma 
(Figure 3).
Lower face fractures and cause of injury
A total of 166 patients (43.6%) had lower face 
fractures (99 with isolated mandibular fractures 
and 67 with associated midface fractures). The 
most common mandibular fracture site was 
the dentoalveolar region (16.9%), followed by 
the body (12%) and the angle region (9.6%)  
(Figure 4). Among traffic accident fractures (270 
patients, 70.9%), the dentoalveolar region was 
most frequently involved (21 patients, 12.7%). 
Similar trends were observed for falls fractures. 
Among assault-related fractures, the mandibular 
angle was the most common (3 patients, 1.8%) 
(Figure 4).
Treatment
More than half (50.8%) of the cases underwent 
open reduction and internal fixation and 49.2% 
were treated with closed methods (Table 2). This 
reflects that the current trend of treatment is  
toward open reduction and internal fixation.

Figure 1. Causes of injuries in relation to the site of fractures in 381 maxillofacial trauma patients.
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Figure 2. Social activity distribution of the patients in our study.

Figure 3. Site and etiology distribution of isolated mid face fractures.

Figure 4. Site and etiology distribution of isolated lower face fractures.
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Table 1. Age and gender distribution of patients in our 
study

  Discussion

Age group Male Female Total
0–10 10 7 17
10–20 77 7 84
20–30 122 11 133
30–40 46 5 51
40–50 47 5 52
>50 37 7 44
Total 339 42 381

Table 2. Treatment modalities for mid face and lower 
face fractures

Age group Number of patients %
Open reduction 245 79.5
Closed reduction 49 15.9
Open + closed 
reduction 10 3.2

No treatment 4 1.3
Total 308 100

Epidemiological surveys vary with  
geographic region(5), population density, soci-
oeconomic status, regional government, time, 
and type of facilities in which the study was  
conducted. This study was conducted to evaluate the  
epidemiological data of the pattern of fractures 
of the facial skeleton and its relation to various  
etiological factors.
The results revealed that the highest incidence 
of fractures was observed in people aged 21–30 
years. These findings are similar to other studies 
that indicate that young people suffer more trau-
ma.(9,10,13,14,15)

A possible explanation for this result was that 
individuals aged between 20 and 30 years  
frequently take part in dangerous exercises and 
sports, drive motor vehicles carelessly, and are 
more likely to be involved in violence.(10)

As would be expected, there was a male prepon-
derance, with 73.7% of the cases being men and 
26.3% being women, in the ratio of 8:1. This can 
be explained by the fact that the majority of such 
casualties result from traffic accidents, falls, 
assaults, work-related accidents, and violence, 
where men are more often involved.(4,13,16,17,18)

The results of our study indicate that the most 
frequent cause of maxillofacial fractures were 
traffic accidents. In the Middle East, the primary 

cause of maxillofacial fractures still appears to 
be motor vehicle accidents. The reasons for this 
high frequency are difficult to postulate, but it 
may be due to the following factors:
* inadequate road safety awareness,
*unsuitable road conditions without expansion 
of the motorway network,
*violation of speed limit,
*old vehicles without safety features such as  
anti-burst locks and energy-absorbing materials,
*failure to wear seatbelt or helmets,
*entry into opposite traffic lane,
*violation of the right of the way,
*violation of highway code,
*use of alcohol or other intoxicating agents,
*inexperienced, young drivers, and
*behavioral disorders and sociocultural insuffi-
ciencies of some drivers.(9)

 Recently, assault has also been found to be 
the most common etiology of facial trauma in  
several urban centers in developed coun-
tries. Heachl et al.(14) in Austria, Iida et al.(5) in  
Germany, and Laski et al.(19) in the United States 
demonstrated that developed countries have an 
increased incidence of interpersonal violence 
that becomes a leading cause of facial injury.
With the implementation of programs to  
reduce road traffic accidents and the advances in  
restraints, the ease of acquiring weapons, and  
increasingly aggressive behavior in urban 
centers, assaults have replaced road accidents 
as the leading cause of maxillofacial trauma 
in these regions.(10) In this study, isolated mid  
facial fracture was the most common type of  
craniomaxillofacial fracture. This is consistent 
with findings in some other studies (20) but dif-
ferent from other studies showing higher rates of 
mandibular fractures.(7,21,22)

In our study, the most common site of man-
dibular fracture was the dentoalveolar region, 
followed by the body of the mandible. This is 
in agreement with some studies (23,24), but not 
with others, in which the angle(25), condyle(5), or  
parasymphysis(26) was the most common site of 
fracture.
Treatment of maxillofacial fractures varies from 
surgeon to surgeon and also depends on avail-
able instruments. However, treatment should  
relate more to the type of injury than to the desire 
of an individual surgeon to practice a particular 
technique.(9,27)
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This study was based on a thesis submitted by 
the second author to the Faculty of Dentistry of 
Guilan University of Medical Sciences (GUMS) 
in Iran, in partial fulfillment of the requirements 
for receiving a Doctoral Degree. (Thesis No: 
1549).
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