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ABSTRACT
Objective: To assess the efficiency of open reduction & internal fixation versus close reduction with maxillomandibular fixation 

for the treatment of Comminuted mandibular fractures.

Study Design and Duration: This comparative study was carried out at Oral & Maxillofacial Surgery Department, Liaquat 
University of Medical & Health Science Jamshoro/Hyderabad, from November 2017 to October 2018.

Material and Methods: Total 60 patients after diagnosis of Comminuted mandibular fracture with age range from 18 to 45years 
of either gender were included. All the patients were divided in two groups, Group A was treated with open reduction with internal 
fixation and Group B was treated with closed reduction with maxillomandibular fixation. Each patient had called for follow-up after 
2nd week, 4th week, and 6th week. On follow-up postoperative infection, malocclusion, non-union/malunion of fracture fragments, 
facial asymmetry, exposed plates and sequestration of devitalized bone were documented

Results: Total 60 patients were included and divided in 2 groups, in patients of group A mean age was found 32.22±5.12 years 
and mean age of the patients of Group B was 30.34±4.55 years.  Males were found in the majority i.e 51 out of 60 patients while 
female were 9. Open reduction with internal fixation showed significant better outcome as compared to close reduction in the terms 
of complications, p-value 0.03. 

Conclusion: It was concluded that the open reduction with internal fixation is most effective reliable management technique with 
very low rates of early and late complication for the treatment of Comminuted fractures of the mandible as compared to close reduction. 
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INTRODUCTION
Comminuted fracture is defined as the presence of multiple 

fracture lines resulting in many small pieces within the same area 
of the mandible [1]. In extensive Comminuted fractures, multiple 
sites (exceeding one region and involving the neighboring region) 
of the mandible are splintered, crushed, pulverized, or broken into 
several pieces [1]. Extensive Comminuted mandibular fractures 
occur when a high-energy impact is applied onto a region of the 
mandible [1,2]. The high-energy impact seen in gun shots, high 
velocity traffic accidents, and falls from altitude can lead to enough 
concentrated force on the mandible to cause multiple sites of 
Comminuted fractures [1,2].

Comminuted mandibular fractures are serious injuries in 
the maxillofacial area. These fractures would affect the occlusion 
of the mandible and the appearance of lower regions of the face, 
which challenge the maxillofacial surgeons [2,3]. The treatment of 
these fractures necessitates the accurate anatomical reduction and 
stable fixation of the bony fragments, and to avoid post-operative 
complications like infection, malocclusion and disturbed facial 
appearance [3].

The predominantly males are affected more than females, and 
age between 16 to 30 years are mostly victimized. Most series of 
mandibular fractures report 5% to 7% as being Comminuted [4]. 
Comminuted mandibular fractures have been treated by a series 
of methods, including closed reduction, external pin fixation, 
internal fixation with Kirschner wires, and, open reduction with  
internal fixation (ORIF), using miniplates, compression plates, 
decompression plates, reconstruction plates [5].

In past, due to plate biocompatibility issue and to minimize 
the periosteal stripping, close reduction was the preferred method 
as compared recent literature which supports Open reduction & 
internal fixation. Moreover, open reduction and internal fixation has 
been advocated for Comminuted fractures [6]. With the availability 
of Titanium implants for open reduction and internal fixation, it 
is observed that open reduction and internal fixation provides 
significant post-operative results, in term of facial symmetry 
and function [7]. Open reduction and internal fixation of these 
Comminuted mandible fractures with load bearing osteosynthesis 
allows for rapid healing and reduces the risk of non-union and 
malunion, immediate or early mandibular mobility, with good 
functional and aesthetic results [8,9].

The main object was to premorbid dental occlusion with the 
appropriate bone healing and normal mouth opening and to 
decrease the morbidity with cost effective treatments.

MATERIAL AND METHODS
Study Design: Comparative study.

Sample Technique: Purposive, non- probability sampling / 
random numbering.

Sample Size:  A sample size of 60 patients as calculated by 
confidence interval of 95%.

GROUP A: Open reduction and internal fixation (reconstruction 
plates or/and miniplates) = 30 patients 

GROUP B: Close reduction with maxillomandibular fixation = 
30 patients

Inclusion Criteria:

a) Patient age 18 to 45years.

b) Either gender.

c) Patient having comminuted fracture in mandible 

d) Patient willing to participate in this study.

Exclusion Criteria:

a) Individuals below 18 years of age

b) Patient with a known systemic or bone diseases

c) Patient with missing mandibular fracture segment

d) Patient with malunion or non-union fracture

e) Patient with old fracture (more than 1 month)

DATA COLLECTION PROCEDURE
Patients meeting the inclusion criteria coming through 

Outpatient Department (OPD) or through Emergency Department 
were included in this study. A written consent was taken from 
every patient / attendant. Study was conducted after approval from 
Research Ethics Committee and member of REC of University.

Diagnosis of Comminuted mandibular fractures were done 
based on clinical examination, Orthopantomography (OPG) and 
posterior-anterior view of face. The patients were admitted in the 
hospital and were keep on nil per orally (NPO) before surgery for 
6 hours. On the day of surgery, the general anesthesia consent was 
taken by hospital staff separately and the patients were prepared 
for general anesthesia. The standard and universal protocol 
for draping and preparation was done before starting surgery. 
Firstly, local anesthesia Xylocaine with 2% adrenaline 1:100,000 
(Medicaine cartridges Company, Made in Korea) was given in the 
fracture region and then incision was given by the sterile surgical 
carbon steel blade # 15 of carbon steel (Feather safety razor 
company Limited, Made in Korea) to access the fracture area. 
The reduction of fracture was done with the specific instrument 
and the fixation was achieved with reconstruction plates or/
and miniplates (Moin International, Pakistan) at fractured bone. 
Afterwards, wound were washed out with normal saline (Ostaka 
company, Made in Pakistan) for decontamination and incision was 
closed in two layers technique via sterile surgical suture (Vicryl 3-0, 
John & Johnsons Company, Made in USA) and (Prolene 4-0, John & 
Johnsons Company, Made in USA) surgical suture. The patient’s 
attendant was advised to keep patient NPO for next 6 hours. The 
standard antibiotic with analgesics were given parentally for 2 
days. The patients were discharge from the hospital after two 
days. Patients were prescribed antibiotics and analgesic orally 
for 5 days further. Each patient had called for follow-up after 2nd 
week, 4th week and 6th week. On follow-up postoperative infection, 
malocclusion, nonunion/malunion of fracture fragments, facial 
asymmetry, exposed plates and sequestration of devitalized bone 
were documented.

In patients where closed reduction was carried out, Local 
anesthesia, Xylocaine with adrenaline 1:100000 (Medicaine 
company, made in Korea) was given with 1.8ml cartridges in the 
fracture region. After that, the procedure began by measuring the 
length of the arch bar with hook (Erich-type company, Made in 
Germany) for the mandibular and maxillary arches. The arch length 
ideally was placed from first molar to first molar in either jaws but 
may extend based on fracture locations. The arch bar was secured 
with stainless steel wires (24 or 26 gauge, Made in Pakistan) to the 
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maxillary and mandibular facial/buccal cervical levels of the teeth. 
When arch bar is secured, crossed intermaxillary wires were used 
to obtain pre-injury occlusion and fixation. The patient’s mouth 
was closed for 4-6 weeks. The standard antibiotics with analgesic 
in syrup form was prescribed for 5 days. The patients were advised 
to take only liquid diet.

Each patient was called for follow-up after 2nd week, 4th week, 
and 6th week. On follow-up the postoperative infection, malocclusion, 
non-union/malunion of fracture fragments, facial asymmetry, 
exposed plates and sequestration of devitalized bone were 
documented. On the sixth week follow up, the maxillomandibular 
fixation was removed. Data was analyzed by statistical software 
package SPSS version 20.0. 

RESULTS
In this study 60 patients were included and divided in 2 groups, 

in patients of group A mean age was found 32.22±5.12 years and 
mean age of the patients of group B was 30.34±4.55 years (Table 1).
Table 1: Age comparison in both groups; n=60.

Age Mean±SD. P-value

Group-A n=30 32.22±5.12 years
0.09

Group-B n=30 30.34±4.55 years

In this study male were found in the majority i.e 51 out of 60 
patients, while female was 9 out of 10, and no significant difference 
was found according to gender in both groups p-value 0.08 (Figure 
1).

Figure 1: Distribution of cases according to gender 
n=60.

In this study most common cause of the injury was road traffic 
accident 50.0%, followed by assault, gunshot and sports injury with 
percentage of 25.0%, 21.66% and 3.34% respectively (Figure 2).

According to the anatomical location of fractures, mostly were 
symphysis and Para symphysis 28.33% and 33.33% respectively, 
following by body of mandible was in 25% and angle of mandible 
was fractured in 13.34% of the patients (Table 2). In our study open 
reduction with internal fixation showed significant better outcome 
as compare to close reduction in the term of complications (early 
and late).  p-value 0.03 (Table 3).

DISCUSSION
Total 60  patients were included and divided in 2 groups, mostly  

males were found with comminuted fracture of mandible and  in 

patients of group A mean age was found32.22±5.12 years, and  mean 
age of the patients of group B was 30.34±4.55 years. As compare to 
our findings Amin et al. [10] reported that mean age of 32.7±12.83 
years. Similarly in the study of Neto et al. [11] it is stated that young 
males aged between 21 to 30 years old are mostly involved in these 
fractures, since this age group participates in the most dangerous 
exercises and sports, drives less carefully in our part of world, and 
are more prone to engage in episodes of interpersonal violence. 
However, many other studies reported that there is a worldwide 
trend to the increase of incidence in women, who are increasingly 
more exposed to the risk factors of this type of trauma [12,13].

Figure 2: Cause of injury in the patients n=60.

Table 2: Site of the fractures; n=60.

Site of fracture Frequency Percentage

Symphysis 17 28.33%

Para symphysis 20 33.33%

Body of mandible 15 25.00%

Angle of mandible 8 13.34%

Table 3: Postoperative complication assessment on follow-
up; n=60.

Follow-up
Groups

P-valueGroup-A 
n=30

Group-B 
n=30

Early complications

0.05
Malocclusion 2 5

Facial asymmetry 1 3

Infection 4 2

Late complications

0.03

Infection 1 3

Expose plates 1 2

Facial asymmetry 0 0

Malocclusion 0 0

Nonunion 0 2
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In this study males were found in the majority 51 patients 
while female was 9 out of 60. In the favor of this study Amin et al. 
[10] reported that out of 90 patients, there was a majority of male 
patients i.e. 84 (93.3%) and 6 (6.7%) were female with male to 
female ratio of 14:1.  These fractures mostly caused by road traffic 
accident. In our study most common cause of the injury was road 
traffic accident 50.0%, followed by assault, gun shot and sports 
injury with percentage of 25.0%, 21.66% and 3.34% respectively. 
On other hand Amin et al. [10] also found comparable findings and 
reported that the most common etiology of fracture mandible was  
road traffic accident  (RTA), 57 (63.3%) cases, followed by falls 
14 (15.6%), sports 9 (10%), interpersonal violence 8 (8.9%) and 
others 2 (2.2%) which include gunshot wounds. Similarly many 
other studies also reported that theses fractures mostly caused 
by motor vehicle accidents, since it is a very resistant bone that 
requires a relatively strong trauma to have it fractured and may 
also be a result of practicing sports, injury caused by firearm or a 
weapon, physical assault, tooth extraction, workplace accidents, 
metabolic diseases and tumors [13-15].

In our study according to the anatomical location of fractures, 
mostly cases were of symphysis and parasymphysis 33.33% and 
28.33% respectively followed by body of mandible in 25% and angle 
of mandible fractured in 13.34% of the patients. On other hand in 
the studies of Miloro [16] and Soares [17] the main fractured sites 
have been reported as 16% to 33% involving the body, 23.1% to 
27.3% the angle of mandible, 19.5 to 29.3%, the condyle, 8.4% to 
22%, mandibular symphysis, 16% to 33% Para symphysis, 1.7% 
to 2.4%, the ramus; 0.2% to 4.8% the coronoid process and 1.4% 
to 3.1% in the alveolar process. These findings slightly vary as 
compare to our study, and this may because the location and the 
pattern of mandibular fractures are determined by the mechanism 
of the injury and the direction of the force vector. In addition, other 
factors such as age of the patient, the presence or absence of teeth, 
the presence of pathologies and the physical properties of the 
etiologic agent also have a direct effect on the characteristics and 
results of the fracture [16].

In our study open reduction with internal fixation showed 
significant better outcome as compare to close reduction in the term 
of complications and non-union p-value 0.03. Similarly, Hirani et al. 
[18] demonstrated that the open reduction with internal fixation is 
better surgical option in symphysis and Para symphysis mandible 
fracture with shorter surgical time and well tolerated by patients. 
In another Pakistani study conducted by Ajmal et al. [19] reported 
that Open reduction and internal fixation with Miniplate has proven 
to be the most effective method of rigid fixation, associated with 
minimal morbidity and early mobilization and return to work. The 
authors observed the incidence of infection and malocclusion in 
12.9% and 4.7% respectively. As well in this study malocclusion was 
found in 2 patients of group A and in 5 patients of group B, while 
infection was found in 4 patients of group A and in 2 patients of 
group B. In the comparison of this study Richter  et al. [20] reported 
that success of open reduction with internal fixation in Comminuted 
fractures of the mandible is directly related to two fundamental 
principles: fixation needs to support the full functional loads and 
absolute stability of the fracture. On the other hand, in previous 
studies [21,22] mention that the ideal treatment for Comminuted 
fractures of the mandible must be performed by means of open 
reduction with internal fixation with large reconstruction plates. 
They suggest that a small number of complications would occur if 
the absolute stability of this fracture were achieved. They point out 
the advantages of open reduction with internal fixation as being the 

anatomic reduction of the fractured fragments and early return of 
function. In favor of our study Smith [23] evaluated retrospectively 
the success rate of open reduction with internal fixation used to 
treat 16 consecutive Comminuted mandibular fracture. 

CONCLUSION
It was concluded that the open reduction with internal fixation 

most effective reliable, management technique with very low rates 
of early and late complication for the treatment of Comminuted 
fractures of the mandible as compare to close reduction.
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