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of  support. As with any facial fracture, consideration 
must be given for the need of  emergency treatment to 
secure the airway or to obtain hemostasis if  necessary 
before initiating definitive treatment of  the fracture.2 
The mandibular fractures outnumber zygomatic and 
maxillary fractures by a ratio of  6:2:1, respectively.3 
Fractures of  mandible invariably produce malocclusion 
if  not treated properly. Knowledge of  the dentition is 
thus an absolute prerequisite for the proper treatment 
of  jaw fractures. Various techniques that are advocated 
in the literature to manage mandibular fractures 
vary ranging from bandages and external appliances, 
extra- and intra-oral appliances, monomaxillary wiring, 
intermaxillary wiring, plates, and screws.4 Restoration of  
the occlusion usually indicates anatomic reduction and 
proper positioning of  the mandible and facial bones. 

INTRODUCTION

The face is the most admirable part of  our body. Facial 
injury is the most common cause of  disfigurement and 
affects the personality of  the individual very much. The 
most frequently injured facial bone is mandible after the 
nasal bone because it is the most mobile and prominent 
facial bone.1 Mandible fractures are a frequent injury 
because of  the mandible’s prominence and relative lack 

Original  Article

Abstract
Introduction: The mandible is the second most common facial fracture, with the nasal bone being the first. Knowledge of the 
anatomy of the mandible and the muscular forces applied to it is the key to proper reduction of mandibular fractures. The goal 
in reduction is to restore premorbid occlusion, allowing patients to resume masticatory functions.

Aim: The aim of this study is to analyze the outcome of mandibular fracture fixation with eyelets, arch bars, miniplates, and 
screws.

Methods: A total of 67 patients who reported to the trauma ward and the department of plastic and reconstructive surgery for 
the treatment of fracture mandible were included in this study. Information was collected from the clinical and surgical notes of 
each of the patients in a standardized and systematic pattern.

Results: Of the 15 patients treated conservatively, 11 (73.3%) had single fracture and 4 (26.6%) had double fractures. In the 
surgically treated patients, 30 (57.6%) had single fracture, 17 (32.6%) had double fractures, and 15 (28.8%) had segmental 
fractures. In the conservative group, the visual analog score for chewing improved from 9 to 6 in 6 weeks’ time, and in the 
surgical group, the score improved in 4 weeks’ time since we removed maxillomandibular fixation soon after surgery. The mouth 
opening becomes near normal (45-50 mm) in single fractures both in conservative and surgical groups. In double fractures of 
both the groups, the mouth opening was 40-45 mm in 6 weeks’ time.

Conclusion: An adequate knowledge of the diagnosis and management of various types of mandibular fracture is needed so 
as to provide the desired treatment to prevent unfavorable and adverse complications.
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Our goal should be restoration of  the function without 
any morbidity at the earliest.

Aim
The aim of  this study is to analyze the outcome of  
mandibular fracture fixation with eyelets, arch bars, 
miniplates, and screws.

MATERIALS AND METHODS

This study was conducted in the Department of  Plastic 
and Reconstructive Surgery, Coimbatore Medical College 
and Hospital. A  total of  67  patients who reported to 
the trauma ward and the Department of  Plastic and 
Reconstructive Surgery for the treatment of  fracture 
mandible were included in this study. Information was 
collected from the clinical and surgical notes of  each of  
the patients in a standardized and systematic pattern. The 
demographic variables, such as age, gender, and residence, 
were assessed. Clinical information included diagnosis 
and etiology, and anatomical distribution of  mandibular 
fractures was assessed. The mandibular fractures were 
classified according to the sites such as the ramus, condyle, 
coronoid symphysis, body, para symphysis, and angle. 
Inclusion criteria were all adult patients between 25 and 
55 years, patients reporting within first 7-10 days from the 
day of  trauma, dentulous/partially edentulous patients, and 
patients giving consent for a follow-up period of  3 months 
postoperatively. Exclusion criteria were compound 
fractures, patients with other facial bone fractures, patients 
with systemic/debilitating diseases, and patients with head 
injury. Clinical evaluation includes history of  incident, 
inspection-swelling, laceration, malocclusion, sublingual 
hematoma, deformity and trismus, palpation-step 
deformity/tenderness, paresthesia/dysesthesia/anesthesia 
of  mental nerve, and TMJ examination to find any condyle 
fracture. All patients with suspected mandible fracture 
were subjected to orthopantomogram and computed 
tomography facial bones. The mandibular fractures were 
classified according to the site such as the ramus, condyle, 
symphysis, body, parasymphysis, and angle.

RESULTS

A total of  67 patients who underwent treatment for both 
conservatively and surgically were included in the study. The 
number of  patients in the conservative group was 15 and 
surgically treated was 52. In this study, both in conservative 
and surgical majority of  the injured patients were in the age 
group between 25 and 30 (42.6%). The youngest patient 
was 25 years and the oldest was 54 years. About 55 patients 
(82%) were in the age group of  25-40 years (Table 1).

Of  the 15 patients treated conservatively, all were male, 
and in the 52  patients treated surgically, 43 were male 
(82.6%) and 9 were female. Road traffic accident (RTA) 
was the most common mode of  injury in both conservative 
and surgically treated patients, which was followed by fall 
and assault. RTA was about 76.6% in both the groups 
(67 patients).

Of  the 15 patients treated conservatively, 11 (73.3%) had 
single fracture and 4 (26.6%) had double fractures. In the 
surgically treated patients, 30 (57.6%) had single fracture, 
17  (32.6%) had double fractures, and 15  (28.8%) had 
segmental fractures (Graph 1). In single fracture, right 
side (58.5%) was the most frequently involved. In both 
the groups, parasymphysis (48%) was the most common 
site of  involvement in single fracture. The combinations 
in conservative double fractures were parasymphysis 
with subcondylar and bilateral parasymphysis fracture. In 
surgically treated double fractures the following were the 
combinations, bilateral parasymphysis -6, parasymphysis with 
angle - 4, parasymphysis with body - 4, parasymphysis with 
ramus - 2, and parasymphysis with subcondylar - 1. Bilateral 
parasymphysis was the most common fracture. All the 
combinations had parasymphysis fracture. There were 5 cases 
of  segmental fracture. Of  which bilateral parasymphysis with 
one side subcondylar - 2, bilateral subcondylar with one side 
parasymphysis - 2 and bilateral parasymphysis with bilateral 
subcondylar fracture - 1 (Figure 1).

In the patients treated conservatively, maxillomandibular 
fixation (MMF) done within 24-48 h. If  the patients 
surgically treated, patients were operated in an average 
period of  7 days (Graph 2).

Out of  the 52  patients treated surgically, 43  patients 
underwent intraoral approach, 3  patients underwent 
extraoral approach (Figure 2) (Risdon approach), and 
6 patients underwent both the approaches. (Graph 1) In 
both single and double fractures treated conservatively, the 
prefixation score of  9 improved to 1 by the end of  5 weeks 
in single fractures, but it took one more week in double 
fracture (Graph 3). In surgically treated patients (single, 
double, and segmental fractures), the results were same 
as conservatively treated single and double fractures, but 

Table 1: Age distribution of mandible fractures
Age Conservative Surgical
25‑30 6 25
31‑35 1 10
36‑40 3 10
41‑45 0 3
46‑50 4 3
51‑55 1 1
Total 15 52
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the pain score was remaining high in the second and third 
weeks. In the conservative group, the visual analog score for 
chewing improved from 9 to 6 in 6 weeks’ time, and in the 
surgical group, the score improved in 4 weeks’ time since 
we removed MMF soon after surgery. The mouth opening 
becomes near normal (45-50 mm) in single fractures both 
in conservative and surgical groups. In double fractures 
of  both the groups, the mouth opening was 40-45 mm in 
6 weeks’ time.

Angle Class I occlusion was achieved in 13 patients (86.6%) 
in conservatively treated patients and 49 patients (94.2%) 
in surgically treated patients. There were 2 cases of  open 
bite (13.3%) in conservatively treated patients and 3 cases 
of  open bite (5.7%) in surgically treated patients (Table 2).

DISCUSSION

The mandible although considered the heaviest and the 
strongest facial bone, is more prone for fractures because 
it is an open arch, located in the lower portion of  the face 

and atrophies with age. Facial injuries not only involve soft 
tissues but also damage the bone, leading to fractures. The 
mandible is connected by the strong muscles for various 
functions. They act as a splint and give protection to the 
mandible, and on the other hand, these powerful muscles 

Graph 1: Distribution of number of fractures

Graph 2: Distribution of surgical approach Figure 1: Bilateral subcondylar fracture managed 
conservatively treated resulting, adequate mouth opening after 

maxillomandibular fixation removal

Figure 2: Left angle fracture ORIF done with 2 plates and 
screws. Post-op in good mouth opening and occlusion
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can cause massive displacement of  the fracture fragments.5 
The human face constitutes the first contact point in several 
human interactions, and thus, injuries and mutilation of  
the facial structures may have a disastrous influence on the 
affected person.6 Knowledge of  the dentition is thus an 
absolute prerequisite for the proper treatment of  mandible 
fractures. Fractures of  the mandible invariably produce 
malocclusion if  not treated properly. The most common 
facial fractures were the mandible (61%), followed by the 
maxilla (46%), the zygoma (27%), and the nasal bones 
(19.5%).7,8 Road traffic injury was the most common mode 
of  injury in our study (76.6%) followed by fall and assault. 
Adekeye has reported that 74% of  mandibular fractures 
were due to RTA.9 This was also reported by Subhashraj 
et al. in a study done in South Indian city.10 The mechanism 
of  hyperextension and hyperflexion of  the head in traffic 
accidents makes it more vulnerable to fracture.11 This 
male predominance may be due to the greater mobility 
of  the male and their aggressive behavior. In our study, 
we found that the age group between 25 and 30  years 
was the most commonly involved. This was supported 
by Ajmal et al.4 and Sirimaharaj et al.10 There were 61.6% 
of  single mandibular fractures and 40.6% of  multiple 
mandibular fractures, with an average of  1.34 fractures per 
person. This is similar to that of  Sirimaharaj et al.10 who 
reported 1.4 fractures per person. Ajmal et al.4 reported 1.5 
fractures per person. Parasymphyseal fractures were the 

most common fractures in our study followed by the body 
and angle.  Among double fractures, the most common 
combination is bilateral parasymphysis. In segmental 
fractures, bilateral parasymphysis fracture was the most 
common one. Right-side involvement was common. 
Ajmal et al.4 also reported that parasymphyseal fractures 
were the most frequently involved followed by the body 
and angle. This was also supported by Mittal et al.12 study. 
Deranged occlusion followed by bony deformity was the 
most common mode of  clinical presentation. This finding 
was supported by Laurentjoye et al.13 All the parasymphysis, 
symphysis, and body fractures were approached intraorally. 
Extraoral approach was used for angle fractures. Care was 
taken not to injure the mental nerve during intraoral and 
marginal mandibular nerve during Risdon approach. In 
our study, undisplaced fractures, condylar, and subcondylar 
fractures were treated with MMF, with good functional 
results as comparable with Ghodke.14 Out of  67 patients, 
15 (22.3%) underwent conservative treatment with eyelets, 
arch bars, and MMF. The duration of  MMF was 4-6 weeks 
in adults, 2-3  weeks in condylar fractures.4 Benjamin 
et al.15 study from Nigeria have also reported the usage of  
arch bars and eyelets with the same results. The average 
recommended period of  immobilization of  fractured 
mandible is 4-6 weeks.16,17 Although this is only empirical, 
it is usually influenced by several factors such as age of  
patient, type, number and severity of  fracture, presence or 
otherwise of  retained teeth in fracture line, and presence 
or absence of  infection amongst others.12 In both the 
conservative and surgical single fracture patients, the visual 
analog score - pre-operative pain score of  9 - has come 
down to 1 during 5th week. In surgical group, the pain score 
was remaining high in the 1st week due to surgical trauma 
and then it has reduced to 2 during the 3rd week due to 
stability of  fixation. In surgical double fracture, the pre-
operative pain score of  9 has come down to 1 in 5 weeks. 
However, it took 1 more week for the conservative double 

Table 2: Distribution of complications
Complications Conservative Surgical
Malocclusion 2 (13.3) 4 (7.6)
Infection 0 5 (9.6)
Nonunion 0 0
Malunion 1 (6.6) 0
Paresthesia‑Mental nerve involvement 2 (13.3) 4 (7.6)
Marginal mandibular nerve involvement ‑ 0
Hardware exposure 0 0

Graph 3: Visual analog score for pain
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fracture to come down to one. In conservative group, 
the pre-operative chewing score improved from 9 to 0 in 
10 weeks. In the surgical group, it improved from 9 to 0 
in 4-6 weeks. After removal of  the MMF (6 weeks) in the 
conservative group and in the 3rd post-operative week in 
the surgical group, patients were encouraged to do early 
physiotherapy. They had impairment in speech also in the 
conservative group. At the end of  3 months, none of  the 
patients had mastication and speech problem, which was 
comparable with Shivani et al.5 The average mouth opening 
was 41.5  mm in the conservatively treated group and 
47 mm in the surgically treated group. This was probably 
due to the TMJ dysfunction in the conservatively treated 
group in whom MMF was retained for 4-5 weeks. This 
was comparable with studies conducted by Amarathunga18 
and Cawood et al.19 This probably due to the muscle disuse 
atrophy and scarring in the fracture site following tissue 
disruption and hematoma formation.20 Near normal 
opening in the surgical group due to MMF removal after 
surgery and early mobilization. There were weight loss, 
airway-related problem, difficulty in phonation, and poor 
oral hygiene in the conservatively treated group. Weight 
gain and good oral hygiene were seen in the surgically 
treated patients. This study was similar to that of  Brown 
et al.21 who demonstrated the advantages of  miniplate 
osteosynthesis over intermaxillary fixation in management 
of  fractured mandible. The post-operative function is 
improved and there was weight gain. Patients treated with 
intermaxillary fixation have restricted airway. There was 
weight loss during the first postoperative week in surgically 
treated patients. This was probably due to the poor intake 
of  proper diet due to surgical trauma.

A total of  2 patients (13.3%) had malocclusion in the 
conservative group, which was noticed in the first review 
and they were subjected to open reduction. There was 
malocclusion in 4 patients (7.6%) who were treated surgically 
which was less when compared with the Benjamin et al.15 
study. All the 4 patients were subjected to redo and occlusion 
was achieved. There were 5 cases of  infection (9.6%) in the 
operated group which was treated with higher antibiotics, 
and the implant was retained till the fracture union. Implant 
removal was done in all these 5 patients after the fracture 
union. The infection rate was little higher when compared 
to Ugboko et al.7 who had 8.1%. 1 patient who was treated 
conservatively developed malunion and it was corrected 
with osteotomy, bone graft, and plate osteosynthesis. The 
neurological deficit in the operated group was 4 (7.6%) and the 
conservative group was 2 which was comparable to the study 
conducted by Benjamin et al.,15 (7.1%) and Cawood19 (8%) 
which improved in 6-8 weeks’ time. This deficit was not due 
to the surgical procedure but related to the nature of  injury.

CONCLUSION

The treatment of  mandible fractures requires adequate 
fracture reduction and stabilization through a closed 
or open technique. Success relies on the restoration of  
normal dental occlusion and bony union. The treatment 
chosen may differ as there are many factors such as cost 
of  treatment, affordability by the patient, feasibility in the 
hospital, doctor’s decision and skill, and patient’s willingness 
to avail the treatment advised, all of  which may vary from 
one country to another. This study is not comparing the 
results of  closed reduction and open reduction techniques. 
It is an analysis of  the mandibular fracture demographic 
variables and outcome of  the management adopted in 
patients presented to our department. The results of  the 
patients treated both closed and open methods were same 
as reported in the literature. In single fracture, the results 
both in the surgical and conservative groups are equal. 
Conservative group took longer time for improvement than 
surgical group since we maintain MMF for 4-6 weeks. In 
double and segmental fracture, surgical management had 
good outcome with double-plate fixation. High levels of  
success can still be achieved using available materials in the 
form of  arch bars, eyelets, and wire osteosynthesis in the 
treatment of  mandibular fractures using either the closed or 
open reduction technique in resource-poor settings despite 
the advent of  miniplate osteosynthesis.
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