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 This study aimed to conduct an evaluation of a cross-sectional study 

with the purpose of knowing the methods of treatment utilized and 

outcomes for patients with comminuted mandibular fractures due to 

missile injury. Collaborated with Ghazi Al-Hariri Teaching Hospital. For 

this study, (50) patients, (48) males and (two) females aged ranged 

between from 18 - 47 years old (mean = 28.2) that fulfilled the inclusion 

criteria were participated in this study. Complications occurred in (48%) 

of the patient, and the highest proportion of patients that showed 

postoperative complications was those who had developed an infection 

in (30%) and malocclusion in (18%). Open reduction illustrated more 

complications than closed reduction, and the complication rate for 

patients undergoing closed reduction with MMF was (16%) and for 

patients treated with open reduction and stable internal fixation was 

(32%), but with no significant association between the two methods (p > 

0.05). 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Mandibular fracture is among the most common lesions found in trauma centers. Recently, one of the main 

causes of a broken jaw is physical assault using firearms. These lesions are presented as an important public 

health problem due to illness and death. 

 

A missile in the face can have severe consequences for patients and can lead to devastating aesthetic and 

functional consequences [1]. 

 

The management of patients with missile wounds remains highly controversial with respect to treatment [3], 

[4]. The literature on missile treatment in the face is scarce [5]. Some experts advise surgical intervention in 

the initial stage [6]; however, some studies suggest a more conservative approach without conducting 

surgeries in the first minutes [7]. 



A. S. Hasan, A. M. Al-Anee and T. A. Hasan, 2022                                              Azerbaijan Medical Journal 

 

3742 
 

Comminuted fracture is defined as the presence of multiple fracture lines resulting in many small pieces 

within the same area of the mandible; in extensive comminuteds, multiple sites (exceing one region and 

involving the fractureed region) of the mandible are splintered, crushed, pulverized, or broken into several 

pieces [8], [9]. Extensive comminuted mandibular fractures occur when a high-energy impact is applied 

onto a region of the mandible. The high-energy impact seen in gun shots, traffic accidents, and falls can 

lead to enough concentrated force on the mandible to cause multiple sites of comminuted fractures. 

 

This paper aimed at the assessment of the treatment modalities of comminuted mandibular fracture as a 

consequence of missile injuries 

 

2. Material and method 

 

2.1 Patient sample 

Collaborated with Ghazi Al-Hariri Teaching Hospital for this study, (50) patients, (48) males and (two) 

females aged ranged between 18 - 47 years old (mean = 28.2) that fulfilled the inclusion criteria were 

participated in this study. 

 

This cross-sectional study aimed to evaluate the methods of treatment utilized and outcomes for patients 

with comminuted mandibular fractures due to missile injury. 

 

2.1 Study design 

Data were collected from patients by clinical and radiological examinations. After completion of treatment, 

the patient followed up for one, three, and six months, and any evidence of complications were recorded. 

 

Inclusion criteria were Patients who were identified as having comminuted fractures of the mandible due to 

missile injuries. As for Exclusion criteria, any patient with comminuted fracture mandible who has been 

admitted to the R.C.U. Respiratory care unit (RCU)that branch or system of treating the sick which is 

limited to assisting in the prevention, diagnosis, and therapeutic treatment of respiratory disorders by 

various means [13]. Due to loss of consciousness. 

 

Diagnosis was based on clinical (Extra, intra-oral) and radiographical examination 

 

3. Results 

The distribution of patients by demographic characteristics is demonstrated in fig 1. The mean of patient 

age was 28.2 years, and the standard deviation (SD) of ± 8.8 years. More than one-third of them (36%) were 

in age between 20 and 29 years old (3rd decade of life), and the difference between age groups is 

statistically significant (P=0.005) 

 

Table 1- The distribution of patients by demographic characteristics 

Variable No. (50) Percentage (%) P-Value 

Age (years)  

6 

 

12.0 

 

 
10 - 19 

20 – 29 18 36.0 

30 – 39 13 26.0 
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40 _ 49 13 26.0 0.005 

Gender  

48 

 

96.0 

 

0.001 
Male 

Female 2 4.0 

 

 
Figure 1- The distribution of study patients according to causes of injury 

 

The distribution of patients according to preoperative extraoral examination is shown in the figure obove. 

Regarding associated injuries (outside head and neck regions), 56% of the patients had no associated 

injuries, and the majority of the patients had no accompanied other facial fractures (82%). Facial asymmetry 

was present in most of the patients (94%). 

 

Table 2- Distribution of patients according to the preoperative extraoral examination 

Variable No. (50) Percentage 

(%) 
Associated injuries in the other part of 

the 

 

 

22 

 

 

44.0 

body 
Yes 

No 28 56.0 

Accompanied facial fractures 9 18.0 

Yes 

No 41 82.0 

Facial asymmetry 47 94.0 

Yes 

No 3 6.0 

Type of wound 26 52.0 

56% 44%44%

p%

shell injury bullet injury
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Avulsion 

Laceration 24 48.0 

Mouth opening  

44 

 

88.0 
Limitation 

Normal 6 12.0 

Pain and tenderness  

50 

 

100.0 Yes 

No 0 0 

Step deformities 44 88.0 

Yes 

No 6 12.0 

Facial nerve examination 28 56.0 

Intact facial nerve 

Injury to the main trunk of the facial nerve 5 10.0 

Injury to the marginal mandibular nerve 15 30.0 

Injury to a buccal nerve 1 2.0 

Injury to a temporal nerve 1 2.0 

Sensory examination 44 88.0 

Paresthesia due to inferior alveolar nerve 

injury 
Paresthesia due to long buccal nerve 

injury 

1 2.0 

Normal 5 10.0 
 

The distribution of patients according to preoperative intraoral examination is demonstrated in the table 3. 

The majority of patients had disturbed occlusion (88%). 

 

Other data regarding dental, tongue, and mucosa condition is clarified in table (2).  

 

In this study in, intraoral examination shown the majority of patients had disturbed of occlusion and truisms 

(88%) in each other, which is agree with (Koshy JC et al., 2010) in that the most important factor in 

deciding whether or not a mandible fracture requires a surgical intervention is the status of the occlusion, 

which can be abnormal in more than (80%) of mandibular fractures. And the study result it is similar to 

[16]; he reported whereas malocclusion had of (87%) and truisms were (75%) in fracture mandible. Also, in 

our study, another examination for the condition of tooth, tongue, and soft tissue is important, and we 

reported that (15%) have injured tongue and (62%) have mucosal injured. 

 

Table 3- Distribution of patients according to preoperative intraoral examination 

Variable No. (50) Percentage (%) 

Occlusion  

44 

 

88.0 Disturbed 

Undisturbed 6 12.0 
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Dental condition  

18 

 

36.0 Normal 

Lost teeth 16 32.0 

Fractured teeth 16 32.0 

Tongue condition  

35 

 

70.0 Normal 

Injured 15 30.0 

Mucosal condition  

19 

 

38.0 Normal 

Injured 31 62.0 

 

 
Figure 2- Radiological examinations utilized in the study 

 

The distribution of fractures according to the site is shown in the figure; Fractures occurred more commonly 

in the body, symphyseal and parasymphyseal regions (25.9%, 24.7%, and 21%), respectively. 

 

6

5

39

12

10

78

CT scan

OPG

Both CT scan & OPG

Percentage (%) No. (50)

p value=0.001
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Figure 3- Distribution of fractures according to the site 

 

Patients were distributed according to the treatment method used. Open reduction was the most frequent in 

treating patients, as for the least used method treated conservatively, 8%. 

 

 
Figure 4- Treatment modalities 

 

The distribution of fractures according to open reduction is shown in the table; the highest proportion of 

fractures which treated by open reduction was performed in the body and symphyseal regions (24.4%) for 

each. All fractures of the body were treated by a planned extraoral approach (100%), and 60% of them were 

fixed by reconstruction plates. 

 

Regarding symphyseal fractures, the highest proportion of these was treated by a planned extraoral 

approach (60%) and fixed by reconstruction plate in (60%). 

 

Table 4- Description related to the site of fracture, approach, and method of fixation in relation to open 

reduction. 

21

20

17

9

6

3

5

25.9

24.7

21

11.1

7.4

3.7

6.2

Body

Symphysis

Parasymphysis

Angle

Ramus

Coronoid

Condyle

Percentage (%) No.

conseravative closed reduction open

8%

44%
48%

treatment 

p%
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Site of fracture 
No. 

(%) 

(41) 

 

Approach 

 

No. (%) 
Method of 

fixation 

 

No. (%) 

Condyle 3 (7.3) Planned extraoral 2 (66.7) Reconstruction 

plate 

0 

  Extraoral through wound 

+extension 

1 (33.3) Miniplate 3 (100) 

   3 (100) Wire 0 

  Intraoral 0   

Ramus 2 (4.9) Planned extraoral 1 (50.0) 
Reconstruction 

plate 

1 (50.0) 

  Extroral through wound + 

extension 

1 (50.0) Miniplate 1 (50.0) 

   2 (100) Wire 0 

  Intraoral 0   

Angle 
6 

(14.6) 

Planned extraoral 5 (83.3) 
Reconstruction 

plate 

4 (66.6) 

  Extraoral through wound + 

extension 

1 (16.7) Miniplate 1 (16.7) 

   6 (100) Wire 1 (16.7) 

  Intraoral 0   

Body 
10 

(24.4) 
Planned extraoral 10 (100) 

Reconstruction 

plate 
6 (60.0) 

  Extraoral through wound + 

extension 

0 Miniplate 4 (40.0) 

  Intraoral 0 Wire 0 
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Parasymphesis 

 
 

8 

(19.5) 

 

 

Planned extraoral 

 

 

4 (50.0) 

 
 

Reconstruction 

plate 

 

 

4 (50.0) 

  Extraoral through wound + 

extension 

2 (25.0) Miniplate 2 (25.0) 

   6 (75.0) Wire 2 (25.0) 

  Intraoral 2 (25.0)   

Symphesis 
10 

(24.4) 

Planned extraoral 6 (60.0) 
Reconstruction 

plate 

6 (60.0) 

  Extraoral through wound + 

extension 

2 (20.0) Miniplate 2 (20.0) 

   8 (80.0) Wire 2 (20.0) 

  Intraoral 2 (20.0)   

 

 

 
Coronoid 

 

 

 
2 (4.9) 

Planned extraoral 2 (100) 
Reconstruction 

plate 
2 (100) 

Extraoral through wound + 

extension 

0 Miniplate 0 

Intraoral 0 Wire 0 

 

The distribution of fractures according to closed reduction treatment details is demonstrated in the table 

below; the highest proportion of fractures which were treated by closed reduction performed in the body, 

symphyseal and parasymphyseal sites (27.8%, 25%, and 25%), respectively. The highest proportion of 

fractures of the body was treated by using an arch bar with tie wires as a method of fixation and 

immobilization (80%). 

 

Table 5- Distribution of fractures treated by closed reduction method with of fixation and immobilization 
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Site of fracture* 

No. (%) 

(36) 

Method of fixation and 

immobilization 

 
No. (%) 

Body 10 

(27.8) 
Eyelet with tie wire 2 (20.0) 

  Arch bar with tie wire 8 (80.0) 

Symphyseal 9 (25.0) Eyelet with tie wire 1 (11.1) 

  Arch bar with tie wire 8 (88.9) 

Parasymphyseal 9 (25.0) Eyelet with tie wire 2 (22.2) 

  Arch bar with tie wire 7 (77.8) 

Ramus 3 (8.3) Eyelet with tie wire 3 (100) 

  Arch bar with tie wire 0 

Angle 2 (5.6) Eyelet with tie wire 1 (50.0) 

  Arch bar with tie wire 1 (50.0) 

Condyle 2 (5.6) Eyelet with tie wire 2 (100) 

  
Arch bar with tie wire 0 

 

Coronoid 

 

1 (2.7) 

Eyelet with tie wire 1 (100) 

Arch bar with tie wire 0 

 

Figure 5 explained illustrating the distribution of complications according to a number of patients in all 

treatment modalities utilized in this study. 

 

The proportion of patients without complication was slightly higher than those with complications (26% 

versus 24%). Regarding patients with complications, more than one complication (30%) showed and treated 
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by open reduction (32%). 

 

Concerning patients without complications, the highest proportion of them was treated by the closed 

reduction method (28%). All patients who were treated conservatively presented no complications. 

 

 
Figure 5- Distribution of postoperative complications. 

 

The prevalence of postoperative complications according to different treatment modalities is demonstrated 

in the table. Regarding infection, malocclusion, neurological disturbance, wound dehiscence, and plate and 

wire exposure, open reduction illustrated more complications than closed reduction but with no significant 

association between the two methods (p > 0.05). 

 

Concerning trismus and malunion were higher with closed reduction than open reduction, also with no 

significant association between the two methods (p> 0.05). 

 

Complication * Method of treatment Z- test 

(For the 

difference 

between methods 

of treatment) 

 
P-Value Open 

reduction 

Closed 

reduction 

No 

. 

% No 

. 

% 

 
Malocclusion 

 
6 

 
12.0 

 
3 

 
6.0 

 
1.048 

 
0.293 

Infection 10 20.0 5 10.0 1.4 0.161 

5

10
11

22

4

8

4

8

0 0 0 0

N P% N P%

Open reduction (24) Close reduction (22) Conservative (4)
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Trismus 2 4.0 4 8.0 0.842 0.4 

Neurological deficit 1 2.0 0 0 1.005 0.312 

Obvious 

disfigurement 

2 4.0 1 2.0 0.586 0.555 

Wound dehiscence 6 12.0 3 6.0 1.048 0.293 

Plate and wire 

exposure 

3 6.0 ----- 

-- 

------ 

- 

1.758 0.078 

Malunion 0 0 1 2.0 1.005 0.312 

 

4. Discussion 

In this study, males were affected more than females by missile injury in a ratio of 24:1, and the difference 

between them was statistically significant(P=0.005); and concerning to occupation, most of the injured 

patients belonged to military forces (90%), which similar to the result of [10], they reported that all patient 

were males, and in [14] study when it showed that male to female ratio was 4.5:1 in fractured mandible. 

This was logical form the major part of patients in this study military forces in, which that they are present 

usually in outdoor activities and they are highly prone to trauma. Missile injures were most common among 

young males in this study with the age group 20-29 years which was the dominant percentage (36%) from 

all patients, and this is similar to the result reported by [10] in which the majority of these patients were 

between 21 to 30 years of age (58%) and [14] who stated that fractures with a maximum number of subjects 

were in the age group 21–30 years (28.8%). This result was because of most military individuals in the 

battlefield were young soldiers [11]. 

 

And about Etiology In this study, fragmentation of explosion was demonstrated as the most common 

etiological factor for comminuted mandibular fractures (56%), while bullets were observed (44%) of the 

total patients. This result is the nearby result of the study by [15] in that fragmentation missiles accounted 

for 75.6% of injuries, and the remaining (24.4%) were caused by gunshot. Explosion was also responsible 

for many craniomaxillofacial injuries, and it's associated with more facial bones fracture and more causality 

than a bullet; the mandible was the most injured part of the facial skeleton [19]. The prominence of the 

mandible in the facial skeleton, together with the lack of protections where the main reasons for the 

mandible was the most injured part of the facial skeleton [18]. 

 

Extraoral examination with Complete physical examination, including inspection, palpation, sensation, and 

range of motion, was important, and any abnormal changes should be noted, as well as any associated 

injury to the inferior alveolar nerve and facial nerve is particularly important to differentiate trauma-related 

injury from iatrogenic injury postoperatively [11]. 

 

In this study, the accompanied facial fracture was (18%) while in [14] study shown 37.88% of cases had 
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other associated injuries, and in (Sakr et al., 2006) (9%) cases with associated injuries. 

 

In this study, we found avulsion was (26%), and laceration was (24%), which agree with [10], who reported 

and said that the exit wound (frequently) appeared ragged and badly contused and, on first inspection, had 

the appearance of a massive avulsion but when the tissues were provisionally reapproximated. Usually, only 

a moderate loss of tissue was noted. After debridement of the ragged wound margins with just enough 

undermining, it was found that in most cases, tension-free closure was possible. In cases where there was 

significant avulsion, care was taken not to attempt to close these wounds too tightly, as a dramatic distortion 

of the face may occur. 

 

We found that facial asymmetry was (94%) and step deformity, pain, and tenderness were (88%) which is 

nearby [16] when said facial asymmetry was (76%). 

 

Mandibular fractures frequently result in inferior alveolar nerve injury and altered neurosensory function. 

This may be due to primary injury or a secondary insult due to manipulation and fixation of the fracture. 

 

The aim of the treatment of fractures of the mandible is to restore the anatomy and function of the mandible 

and the patient’s normal appearance. These fractures have been treated by a series of methods. Study show 

conservative, closed and open reduction were used as treatment modalities. 

 

this study shows four patients were treated conservatively by keeping the patient on a soft diet for one 

month and without any complication.  

 

In the study, we found that those patients developed postoperative infection treated by antibiotic and 

drainage of the abscess, and this complication was transient and was resolved. 

 

The second complication was malocclusion (18%); the majority of them treated by open reduction [17] 

reported that improper alignment of the fracture fragments results in facial asymmetry and malocclusion 

[14] reported that (94%) of the cases treated by closed reduction had good occlusion, and two (6%) patients 

had malocclusion after completion of treatment. 

 

5. Conclusions 

1. Males were more affected than females in comminuted fracture mandible. 

2. Body was the most common fractured site in comminuted fracture mandible. 

3. CT scan and OPG were more dominant and important tools in radiological examination and follow-

up in this study. 

4. Open reduction presented with more complications than closed reduction modality of treatment. 

5. Infection was observed more than other complications, especially with open reduction cases. 
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