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ABSTRACT— This study is about the mandibular fractures in Baghdad the capital of Iraq. The epidemiology 

and outcomes of mandibular fractures in one of the maxillofacial departments in Baghdad had characterized 

in this study. The goal of this study was to classify mandibular fractures into relation to fracture age, gender 

and anatomical position. The study population considered 829 cases of fracture mandible in 585male and 244 

females. In this file, age and gender have registered. The patient records in the Maxillofacial Department at 

Al-kindy Hospital in Baghdad were review and retrospectively analyze from the beginning of 2015 to the end 

of 2019. The p-value was found to be less than 0.05 and p < 0.001 to be highly important. They manifested 

that the major group of patients age was the group between 18-45 year of age for N=668 which comprises 

80.58% and the age ≤ 45 year (10.62% = 88 case). Of all cases, the age group1-18 year was only 8.81% = 73 

case. All these cases were different in type and severity of fractures. Mandibular fractures are very common 

in Iraq, with the highest rates involved in assaults, and the second cause is the RTA and the fall.  

 

KEYWORDS: AL-kindy hospital; Baghdad; Al Rasafah; Traumatic Fracture. 

 

1. INTRODUCTION 

Fractures of the mandible usually occur in many places, depending on the form of fracture and the direction 

and force of the trauma. One fracture classification defines mandibular fractures by their anatomical location. 

Fractures in the condylar, ramus, angle, body, symphyseal, alveolar, and coronoid process areas are built to 

occur. The location and frequency of the condition have given different types of mandibular fractures [16]. 

The type of fracture has classified as greenstick, plain, comminuted, and compound fractures by another 

method of classification of mandibular fractures. These categories define the state of the bone fragments at 

the fracture site and potential contact with the external world. Greenstick fractures are those involving 

incomplete fractures of flexible tissue. As palpated, greenstick fractures normally show a limited mobility, 

and the fracture is incomplete. At the fracture site, the complete transection of bone with a minimal 

fragmentation is a clear fracture. In a condensed fracture, the broken bone has left in many pieces. In gunshot 

wounds, penetrating objects and other high-impact trauma to the jaws, and comminuted fractures also occur. 

A compound fracture results from the contact of the margin of the fractured bone with the external world. 

Mucosal tears, perforation through the gingival sulcus and periodontal ligament, contact with sinus linings, 

and lacerations in the overlying skin may result in communication with the oral or external environment in 

maxillofacial fractures. By definition, any jaw fracture within a tooth-bearing segment is an open or a 

compound fracture. Mandible fractures could be beneficial or unfavorable, pulling proximal and distal to the 

fracture, depending on the angulation of the fracture and the strength of the muscle. The fracture line and the 

muscle pull resist the fracture displacement in a desirable fracture. The muscle pulls results in the displacement 

of broken segments in an adverse fracture [13]. 

 

2. Materials and Strategies 
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A retrospective analysis was performed using the medical graphs of patients seen at the Alkindy Hospital Oral 

and Maxillofacial Surgery Clinic, a trauma hospital that only provides coverage for traumatic mandibular 

fractures in the eastern part of Iraq's capital, Baghdad. The x- ray method was used in all patients for 

orthopantomographic radiographs. For age, gender, type of injury, treatment modality, and postoperative 

complications all patients treated for mandibular fracture, whether admitted to the hospital and treated in the 

operating room or seen as outpatients, were included in this investigation. From the individual hospitals' 

inpatient and outpatient records, 420 = 50.60% were treated with the rigid internal fixation (RIF). Among the 

patients identified, the other patient’s fractures were surgically treated. Just 3.42% of these patients 

experienced postoperative complications after surgery and required further treatment. Methods' reports and 

the radiographs of all patients are reported to the dental department with a mandibular fracture. Patient 

information was obtained using a medical data type specifically intended for this analysis. In cases of 

infection, the data relating to age, sex, type of injury, treatment modality, and culture for aerobic 

microorganisms were carried out. Usually, mandibular fractures are the product of trauma. This can include a 

fall onto the chin or a hit from the side. The immediate surgery is not necessarily requiring a statistical analysis. 

Graph Pad Prism software version 8.4.3 was use to analyze the data. Data was checked for normal distribution 

using three different tests, D’Agostino & Pearson test, Shapiro-Wilk test and Kolmogorov-Smirnov test. The 

differences among the age groups were tested for significance using One-way ANOVA test. Data were shown 

as Means ± the standard deviation of mean (M±STD). p values of < 0.05 were considered significant. 

 

3. Result and Discussion 

 

3.1 Result 

During the study period, 829 patients received a mandibular fracture treatment. Most of the patients were 

males (70.57%), with women accounted for (29.43%), and the incidence of mandibular fracture was higher in 

males of all age ranges, with an overall male-to-female ratio of approximately 3:1. Divided into three groups 

by age, the first group was between 1 and 18 year of age, the second group was between 19 and 45 year of 

age, and the third group was over 45 year of age. The highest incidence of fractures occurred among the males, 

where substantially more mandibular fractures occurred in the 19-45 year of age group. The p-value less than 

0.05 was considered significant, and p < 0.001 was considered highly significant as shown in Fig. 1, and table. 

1. The ratio of incidence according to the age groups was age group, percentage and number of cases: the first 

group was 1-18 year (8.81% = 73 case) and the second group was 19-45 year (80.58% = 668 case), while the 

third group was ≤ 45 year (10.62% =88 case). The ratio of incident in female versus male was 585 males 

(70.57%) and 244 females (29.43%). The type of bone fracture was body 284 case (34%), angle 228 case 

(28%), and condyle 212 case (26%): while the symphyses number was 169 case (20%) associated with the 

additional mandibular fracture mostly condylar fracture about 30%. In addition, the dent alveolar type of 

fracture was 26 case (3%), the ramus fracture was 14 case (2%) and the coronoid was 5 cases (1%). According 

to the severity of bone fracture, the simple type was 93 cases (11%), and the compound type was 547 cases 

(66%) as shown in Fig. 2, and table. 2. According to the severity of bone fracture, the simple type was 93 

cases (11%), and the compound type was 547 cases (66%). 
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Fig. 1. the age groups per years. 

 

Table. 1. Age group Comparison for significance. 

 
Age group Mean ±STD 

Age group Comparison for 

significance 
P value P summary 

 

 1-18 Year 15±2.404333986 18-45 Year vs. 1-18 Year <0.0001 ****  

 19-45 Year 26.978 ±6.808 ≤45 Year vs. 1-18 Year <0.0001 ****  

 <45 Year 51.705± 6.474 ≤45 Year vs. 18-45 Year <0.0001 ****  

Type of Number Number  Number  Number of Number of Number of 

Total of 1-18 of 1-18 of 19-45 19-45 year  <45 year  <45 year 
number  year  year   year   group out   group out group out of 

group out group out group out of 829 of 829 829 
of 829 of 829 of 829 % % 

% 

829 122 15% 645 78% 62 7% 

 

 
Fig. 2. The Ratio of incident according to the gender and the type of fraction and the type of fraction 

 

Table. 2. The percentage of incident according to the gender and the type of fraction and the type of fraction 

Number of female 

out of 829 

Female percentage 
% 

Number of male out of 

829 

Male percentage 

244 29% 585 71% 
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Type of 

bone 

Total 
number 

Body 

number 

out of 
938 

Body 

% 

Angle 

number 

out of 938 

Angle 

% 

Condyle 
number 

Condyle 
Number% 

Symphses 

number 

out of 938 

Sym 

% 

938 284 34% 228 28% 212 26% 169 20% 

 

Type of 

fraction 
Total 

number 

Simple 

number 
out of 829 

Simple 

% 

Compound 

number out 
of 829 

Compound 

% 

Comminuted 

Number out 
of 829 

Comminuted 

Number 

% 

829 93 11% 547 66% 189 23% 

 

The comminuted type was 189 cases (23%), and the result evinced that the number according to the type of 

operations was an open type 384 case (42%) and a close type 481 cases (58%). The number of complication 

in the open type was 25 cases (7%), while the number of complication in close type was only 11 cases (2%) 

as shown in Fig. 3, and table. 3. 

 

 
Fig. 3. The type of operation and complicated verses Non-complicated 

 

Table. 3. The percentage of type of operation and complicated verses Non-complicated 

 Total number 

of type of 

operation 

Open 

number out 

of 829 

Open 
% 

Close number 

out of 829 

Close 
% 

 829 348 42% 481 58% 

 

 Total number 
of open type 
of operation 

No-complication 
number 

out of 348 

No-comp 

% 

Complication 
number 

out of 348 

Comp 

% 

 

 348 323 93% 25 7%  
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 Total number 

of close type 

of operation 

No-  

complication 

number 
out of 481 

No- 
comp 

% 

Complication 
number 

out of 481 

Comp 

% 

 481 470 98% 11 2% 

 

The body type showed 74 (26%) case of simple type, 191 cases (67%) of compound type, and 19 case (7%) 

of comminuted type. The result elucidated that the angle type fracture was only 4 cases (2%) of simple type, 

210 cases (96%) of compound type, and 5 cases (2%) of comminuted type as shown in Fig. 4, and table. 4. 

 

 
Fig. 4. the ratio of incident according to bone vs type of fraction 

 

Table. 4. The percentage of type of Body bone cases, Angle bone cases and Condyle bone cases 
         

 Total 

number 

Of Body 
bone 

cases 

Simple 

number 

out of 

284 

Simple 
% 

Compound 

number 

out of 284 

Compound% comminu 

te   
Number 

out of 
284 

Comminute 
% 

 

 284 74 26% 191 67% 19 7%  

 Total Simple Simple Compound Compound% Comminuted Comminuted  
number number % number  Number out % 

Of out of  out of 229  of 229  

Angle 229      

bone       

cases       

 229 4 2% 219 96% 5 2%  
 

 Total Simple Simple Compound Compound% Comnuted Comnuted%  
number number % number out  Number  

Of out of  of 212  out of 212  

Condyle 212      

bone       

cases       

 212 0 0% 105 50% 107 50%  

 

The symphysis type of facture depicted only 2 cases (1%) of compound type, and 167 cases (99%) of 

comminuted type as shown in Fig. 5, and table. 5. 
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Fig. 5. the Symphysis bone and Ramus bone 

 

Table. 5. The percentage of type of Symphysis bone cases, Ramus bone cases 

Total number 

Of Symphses bone 

cases 

Simple 

number 

out of 

169 

Simple 
% 

Compound 

number out 

of 169 

Compound% Comminute 

Number out 

of 169 

comminute% 

169 0 0% 2 1% 167 99% 

Total Simple Simple Compound Compound% comminute comminute% 

number number % number out of  Number out  

Of Ramus out of 14  14  of 14  

bone cases       

14 0 0% 14 100% 0 0% 

 

The total number of ramus type of fracture was 14 case of compound type, and the condyle type showed 212 

cases; 105 cases (50%) of compound type, and 107 cases (55%) of comminuted type. The total number of 

coronoid type of fracture was only 5 cases (2%) of compound type. While, the dent alveolar type of fracture 

displayed 26 case: 2 (8%) of simple type, 18 cases (69%) of compound type, and 6 cases (23%) of comminuted 

type as shown in Fig. 6, and table. 6. 

 

 
Fig. 6. the Coronoid bone and dent alveolar bone. 
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Table. 6. The percentage of type of Coronoid bone and dent alveolar bone cases. 

 Type of 

bone 
Total 
number 

Ramus 

number 
out of 
938 

Ramus% Coronoid 

number out of 
938 

Coronoid% Dento- 

alveolar 
number out 
of 938 

Dento- 

alveolar 
Number% 

 

  14 2% 5 1% 26 3%  

 Type of Simple Simple Compound Compound % Comminuted Comminuted  

fraction number % number out of  Number out Number% 

Total out of  829  of 829  

number 829      

 829 93 11% 547 66% 189 23%  

 

According to complications in the body, the open reduction was 23 cases, only 3 cases (13%) revealed 

complications, while for the close type reduction was 261 cases, only 5 cases (2%) showed a complication. 

 

The angle type showed 76 cases treated by open reduction, only 6 cases (8%) depicted a complication, and in 

close type of 152 cases, only 4 cases (3%) revealed complications. In the condyle open operation of 112 cases, 

the complication was 9 cases (8%), and in the close type of 100 cases, only 5 cases (5%) exhibited a 

complication. For the symphysis type, all the cases of 169 were treated by open reduction; only 14 cases (8%) 

showed a complication. For the ramus type, 13 cases were treated by open reduction with no complication, 

only 1 case by close reduction, and it displayed no complication. The coronoid type was only 5 cases and 

showed no complications as shown in Fig. 7-9, and table. 7. 

 

 
Fig. 7. the Open Operation and Close Operation 

 

Table. 7. The percentage of type of the Open Operation and Close Operation 

 .Open Operation 

Total number 

No complication 
operation number 
out of 23 

No-complication 
% 

complication 
operation number 
out of 23 

Complication %  

 23 20 87% 3 13%  

 Close Operation 

Total number 

No complication 

operation number 
out of 261 

No-complication 
% 

complication 

operation number 
out of 261 

Complication %  

 261 256 98% 5 2%  
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 Open Operation 
Total number 

No complication 
operation number 
out of 76 

No-complication 

% 

complication 
operation number 
out of 76 

Complication %  

 76 70 92% 6 8%  

 Open Operation 

Total number 

No complication 

operation number 

out of 112 

No-complication 
% 

complication 

operation number 

out of 112 

Complication %  

 112 103 92% 9 8%  

 Close Operation 
Total number 

No complication 
operation number 
out of 152 

No-complication 

% 

complication 
operation number 
out of 152 

Complication %  

 152 148 97% 4 3%  

 Close Operation 

Total number 

No complication 

operation number 
out of 100 

No-complication 
% 

complication 

operation number 
out of 100 

Complication %  

 100 95 95% 5 5%  

 Open Operation 

Total number 

No complication 

operation number 
out of 169 

No-complication 
% 

complication 

operation number 
out of 169 

Complication %  

 169 155 92% 14 8%  

 

 Close Operation 
Total number 

No complication 
operation number 
out of 

No-complication 
% 

complication 
operation number 
out of 

Complication %  

 0 0 0 0 0  

 

 Open Operation 

Total number 

No complication 

operation number 

out of 13 

No-complication 
% 

complication 

operation number 

out of 13 

Complication %  

 13 13 100% 0 0%  

 Open Operation 

Total number 

No complication 
operation number 

out of 

No-complication 
% 

complication 
operation number 

out of 

Complication %  

 0 0 0% 0 0%  

 Close Operation 

Total number 

No complication 

operation number 
out of 5 

No-complication 

% 

complication 

operation number 
out of 5 

Complication %  

 5 5 100% 0 0%  

 Open Operation 

Total number 

No complication 

operation number 
out of 1 

No-complication 
% 

complication 

operation number 
out of 1 

Complication %  

 1 1 100% 0 0%  

 Close Operation 
Total number 

No complication 
operation number 
out of 25 

No-complication 
% 

complication 
operation number 
out of 25 

Complication %  

 25 25 100% 0 0%  
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Fig. 8. the Open Operation of angle bone and Close Operation of angle bone 

 

 
Fig. 9. the Open Operation of condyle bone and closed Operation of condyle bone and Open Operation of 

symphases bone. 

 

Moreover, the dent alveolar type was 26 cases and illustrated no complications. For the angle facture according 

to favorable and unfavorable type of fracture, the total cases were 228 cases; 92 cases (40%) were favorable, 

and 136 cases (60%) were unfavorable. 

 

Causes: The causes were as fallowing: From 829 cases, the number of falls was 163 cases (20%), the number 

of RTAs was 189 (23%) the number of motorcycle accidents was 66 (8%), the number of pedestrians was 50 

cases (6%), the number of assaults was 352 (42%), and the number of bullets was 11 (1%). Only 126 cases 

were associated with the alcoholism (15% from all cases) and as following: The number of falls was 14 cases 

(11%), the number of RTAs was 20 cases (16%), the number of pedestrians was 2 cases (2%), the number of 

assaults was 89 cases (71%), and the number of bullets was 1 case (1%). As shown in Fig. 10,11, and table. 

8. 
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Fig. 10. the favorable vs. Un-favorable and case of fracture 

 

 
Fig. 11. case of fraction in relation to alcoholism vs. Non- alcoholism. 

  

Table. 8. The favorable vs. Un-favorable and case of fracture percentage and case of fraction in relation to 

alcoholism vs. Non- alcoholism. 

 Total number 
of Angle 

Favour out of 228 Favour % Un-favour number out 
of 228 

Un-favour %  

 228 92 40% 136 60%  

 Total 

number 
Of cases 

Fall 

number out 
of 829 

Fall % RTA 
number out 

of 829 

RTA% Motorcycle 

Number 
out of 829 

Motorcycle 
% 

 

 829 163 20% 189 23% 66 8%  

 Total 

number 
Of cases 

Pedestrian 

number out 
of 829 

Pedestrian 
% 

Assault 

number out 
of 829 

Assault % Bullet 

Number 
out of 829 

Bullet %  

 829 50 6% 352 42% 11 1%  

 Total number 

Of cases 

Non-alcoholism 

number out of 
829 

Non- 

alcoholism 
% 

Alcoholism 

number out of 
829 

Alcoholism %  

 829 703 85% 126 15%  

 Total 
number 
Of cases 

Pedestrian 
number out 
of 126 

Pedestrian 

% 

Assault 
number out 
of 126 

Assault % Bullet 
Number 
out of 126 

Bullet %  

 126 2 2% 89 71% 1 1%  
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3. Discussion 

The aim of this study was to study a wide, modern, diverse population of mandibular fractures and provide a 

more general evaluation of demographic causes, injury mechanisms, and fracture sites across a wide range of 

patients [9] as one of the most common facial injuries experienced by surgeons with facial trauma. Mandibular 

fracture during this study was divided into (3) groups according to the age; the first group was for the age of 

1-18 years, the second group was for the age of 19-45 years, and the third group was for the age over 45 years. 

The highest prevalence of fractures occurred; significantly, the most mandibular fractures occurred between 

the 19-45 years’ group of age. The same result was mentioned by [11]. The rate of mandibular fracture among 

the males is much higher than for females [8] in their analysis of mandibular fractures. In this analysis, the 

reported overall male-female ratio ranged from 3:1 to 5.4:1 [4], and the male-female ratio was approximately 

3:1 [15]. It was also noted by [14] that the men with mandibular fractures outnumbered the women by a 3:1 

ratio. Body (34%), angle (28%), condyle (26%), symphyseal/parasymphyseal (20%), dent alveolar (3%), and 

ramus (2%), and coronoid (1%) were the anatomical frequency of mandibular fracture; [14] reported the same 

result with a little variation resulting in the body (29.5% pe), angle (27.3%), and condyle (21.1%). Several 

authors have identified the assault as the key causative factor, in this research, the violent assault was the 

single most frequent cause of jaw fracture (42%), consistent with the results of the later investigations for 

those experiencing trauma due to the violence, [17], [6], [10]. The other cause of fracture was the RTA (23%) 

in this study. As the main cause of mandibular fracture, several writers have reported the motor vehicle 

accidents. The presence of safe roads, strict safety laws for vehicles (e.g., construction, air bags), and strict 

safety laws for driving are primarily responsible for the decrease in injuries in the developing countries. [4], 

[20, [2], [12], and this is different in Iraq due to the poor road conditions. In this study, the most frequent 

cause of mandibular fractures, accompanied by falls, was identified in the study by attack [6]. In this research, 

20% of fracture causes were found to be the most common cause of mandibular fractures, accompanied by 

falls. As the most frequent mechanism of mandibular fractures, the current study shows the attack, but the 

RTA and falls data differ from those in the report by [6]. Due to attack, the same number of females may have 

sustained their injuries but reported a fall as the cause [3]. Mandibular fractures occur in a large variety of 

social settings in people of all ages and races. The number of motorcycle accident was 66 (8%) for men only, 

the number of motorcycle accident in Iraq is high due to the wide use of motorcycle in Iraq during the last ten 

years. Most of the drivers did not follow the safety road laws, and the poor road conditions led to a high 

number of motor cycle accidents in Iraq, [1] mentioned that, depending upon whether a country is developing 

or already developed. There has been an increase in the injuries from the motor vehicle collisions in the 

developing countries related to the increases in the volume of traffic, the poor road conditions, and the 

increased import of secondhand vehicles. The pedestrian was 50 cases (6%), the cause is the poor roads 

conditions. [6] observed that the angle and body of the mandible had affected most frequently by attack.  

 

The same results are seen in this research. In 30% of cases, the symphyseal and parasymphyseal fractures 

associated with condylar fracture, even the condyle, occurred with the highest incidence attributable to (RTA). 

While, this result varies from the study of [6], and the motorcycle accident is possibly a much more reliable 

reflection of the widespread use of motor vehicle transport [19] Only 126 cases were associated with 

alcoholism (15%) from all cases and as following: Fall 14 cases (11%), RTA 20 cases (16%), pedestrian 2 

cases (2%), assault 89 cases (71%), and bullet 1 case (1%). The number of alcohol-related cases is very limited 

and less than other countries, because alcohol is preventing by the government in Iraq since Iraq is one of the 

Islamic countries, which differs from other studies that indicate high alcohol consumption [3]. In Sweden, 

alcohol involvement in mandibular fracture has reported to be as high as 56% and most of the cases. The cases 

were treated in this hospital by open reduction with plates and inter maxillary fixation, or by close reduction 

with inter maxillary fixation depending on the case. The number of open reductions was 348 cases (42%), and 

the number of close reductions was 481 cases (58%). The complication in open reduction was 25 (7%) of the 
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cases, while in close reduction, it was only 11 (2%) of the cases which is less than open reduction. All the 

cases were (4.34) which are less than the postoperative complication rate of (5.3%) mentioned by [3] and 

lower than those reported by groups in Nigeria [21] and in Denmark [16]. The most common complication 

was the infection, and this low rate of complications, especially the postoperative infection followed by 

malunion, considered in relation to the large number of open reduction procedures performed by surgeons in 

this setting, is particularly encouraging and the previously described challenges were the high infection rates 

after open reduction. 

 

4. Conclusions 

Mandibular fractures, with the highest rates of assault involvement, are very common in Iraq, and the second 

cause is the RTA and subsequent degradation. In young males, in whom the assaults, the few cases of alcohol, 

and the social problems were involved, these fractures usually occurred. The successful management of any 

mandibular fracture requires a thorough understanding of dental and mandibular anatomy, occlusion, related 

biomechanical forces, and articulations. Most of mandibular fractures can be treated adequately with closed 

techniques. More management relies on the open techniques that based on a proper trauma diagnosis and 

classification, anatomic reduction, stabilization with respect to pre-existing occlusal relationships, and the 

appropriate rigid internal fixation technique. 
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