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ABSTRACT:  
Introductions: Mandibular angle fractures represent a high percentage and an 
important clinical challenge because of their treatment pattern and the 
highest postsurgical complication rate among all mandibular fractures. 
Materials and methods: The objectives of this cross-sectional observational 
study were to observe the postoperative complications after surgical 
management of a mandibular angle fracture and to facilitate early detection 
of complications and reduction of patients’ morbidity. This study was carried 
out among forty patients with mandibular angle fractures who were managed 
by open reduction and internal fixation by miniplate osteosynthesis. All the 
study patients were evaluated clinically pre- and postoperatively for various 
parameters at the 1st week, 2nd week, 1st month, and 4th month. 
Radiographs (OPG, PA skull, lateral skull, and CT scan of the oral and 
maxillofacial region) were taken pre- and postoperatively to assess 
complications. The infection was detected by culture and sensitivity test. 
Nerve injury was evaluated by the “tactile test”, the brush directional stroke 
test by using a ’00’ camel hair brush, and the pinprick test performed by using 
a sterile 27-gauge syringe needle. Occlusion and chewing were evaluated 
postoperatively according to the Treatment Scoring System developed by V. 
Uglesic in 1993. The data was analyzed using SPSS version 20 statistical 
software. Results: In this study, most of the patients (85%) were male, and the 
mean age was 24.5 years. In the fracture line, the third molar was present in 
55% of cases. The most common complication of this study is postoperative 
nerve injury, which occurs in 30% of cases. Infection in 10% of cases, 
malocclusion in 7.5% of cases. Slight restricted mouth opening in 5% cases. 
Other complications such as malunion,, delayed union, and non-union were 
absent. Conclusion: The most common complication after surgery is nerve 
injury, followed by infection and malocclusion. A careful preoperative 
assessment, early surgical intervention, meticulous surgical technique, 
postoperative care, and appropriate rehabilitation are the main concerns to 
prevent neurological and other complications. 
 

KEYWORDS: 
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INTRODUCTION: 
Maxillofacial injuries occur quite commonly following trauma. 
In facial skeleton mandibular fractures are one of the most 
common fracture. The pattern of mandibular fractures varies 
with geographic location, physical activity, social, cultural and 
environmental factors.1 According to Molla et al.2 the 
incidence of mandible fracture in Bangladesh on the basis of 
anatomic distribution were symphysis-25.3%, body- 30.2%, 
and angle-18.5%. In India the distribution was in 
parasymphysis-23.25%, body-12.74% and angle-17.44%3 and 
in Pakistan it was parasymphysis-27.4%, body-22.2% and 
angle-23.3%.4 
In third world countries, road traffic accident is the leading 
cause of mandibular fracture while in developed countries 
interpersonal violence is the leading cause.5 The most  
common causes of mandibular fracture in Bangladesh: RTA-
58.4%, fall-13.6%, work releted-12.8%2 whereas in India: RTA-
48.83%, assult-26.74%, sports-13.95%3 and in Pakistan: RTA-
42.6%, fall-28%, firearm injures-16.6% and assult-4.6%.4,5 
Fractures in the mandible causes disfigurement and severe 
loss of function as it is the only movable bone of the facial 
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skeleton which plays an important role in mastication, speech 
and deglutition.6The angle of the mandible fracture is common 
for some reasons include the presence of third molars, a 
thinner cross-sectional area than the tooth-bearing region and 
biomechanically the angle, considered a lever area.7 
Mandibular angle fracture treatment is important for the 
restoration of anatomical structure and function with re-
establish the occlusion and facial esthetics. Fractures of the 
mandibular angle represent a high percentage and an 
important clinical challenge because their treatment has the 
highest post-surgical complication rate among all mandibular 
fractures.8 
Many treatment options are suggested but the treatment of 
mandibular angle fracture is subject to many controversies. 
The treatment of mandibular angle fracture has undergone a 
gradual evaluation   ranging from closed reduction to open 
reduction - transosseous wiring, lag screw and plate fixation.9 
The closed reduction technique is unacceptable for many 
patients due to prolong restricted mouth opening, difficulty in 
maintaining oral hygiene and nutrition, social embarrassment 
and in case of children chances of ankylosis etc.10 Intraoral 
miniplate fixation has become possible to perform at any site, 
which does not need additional IMF due to their stability.11 
Ellis, E et al. in 1993 described the angle of mandible is more 
prone to complications among all the mandibular fractures 
which ranging from 0% to 32% depending upon the technique 
utilized.12 Open reduction and internal fixation using a single 
miniplate, follows fewest complications.  The major 
complication rates are higher in comminuted fractures (17%) 
than that in simple mandibular fractures (2.3%). In case of 
transoral and extra oral treatment approaches for the angle 
fracture the complication, rate were found similar. According 
to previous study similar osteo-synthesis failure rates were 
shown for one miniplate and two miniplates used to treat the 
mandibular fracture.13 To reduce post-operative complications 
the fracture part, need three-dimensional stability. This study 
observes the postoperative complications of surgically 
managed mandibular angle fractures. As mandibular angle 
fracture is treated by open   or closed reduction either through 
intraoral or extra oral approach is always prone to have 
complications. This ranges from mild swelling to severe 
infection, delayed union to nonunion. The results of this study 
may facilitate early detection of postoperative complications 
and focus on its etiology and effective management. So that 
the complications can be reduced. 
General objective: To observe the postoperative complications 
after surgical management of mandibular angle fracture and 
to facilitate early detection of complications and reduction of 
patients’ morbidity. 
MATERIALS AND METHODS:  
This cross-sectional observational study was conducted in Oral 
and Maxillofacial Surgery Department, Dhaka Dental College 

Hospital in the period between 01/02/2017 to 31/01/2018. 
This study was carried out among forty patients with 
mandibular angle fracture. The patients were managed by 
open reduction and internal fixation by miniplate 
osteosynthesis. A postoperative follow-up was given on 
regular interval to observe various complications. In this study 
the inclusion criteria of our patient were unilateral or bilateral 
mandibular angle fracture requiring open reduction with rigid 
internal fixation for treatment and age group between 15 – 50 
years. Our exclusion criteria were patients with mandibular 
fractures other than angle, patients with pan facial fracture 
and comminution, patients with systemic disease 
contraindicated for general anesthesia. All the study patients 
were evaluated preoperatively and postoperatively for various 
parameters such as Infection, malunion, nonunion, delayed 
union, Malocclusion and Nerve injury. Postoperative clinical 
evaluation was done at 1st week, 2nd week, 1st month and 4th 
month respectively. Radiographs (OPG, PA skull, lateral skull 
and CT scan of oral and maxillofacial region) were taken pre 
and postoperatively to cheek complications. Infection was 
detected by culture and sensitivity test. Nerve injury was 
evaluated by tactile test: performed   by using cotton wool. 
Brush directional stroke test by using a ‘00’camel hair brush 
and Pinprick test performed by using sterile 27-gauge syringe 
needle.  Occlusion and Chewing postoperatively evaluated 
according to Treatment Scoring System developed by V. 
Uglesic in 1993. The data was analyzed using the SPSSV 20 
statistical software. 
RESULTS AND DISCUSSION: 
Management of mandibular fractures should be guided by 
several principles such as, reduction of the fractures to its 
correct anatomical position, restoration of pre-morbid 
occlusion and rigid immobilization. These facilitate proper 
healing, early restoration of function, prevention of infection, 
malunion or nonunion of fracture.14,15 Mandibular angle 
fracture ranges from 23-42% of all mandibular fractures.16,17 
For the biomechanics of the mandible these fractures show 
highest incidence of postsurgical complications.18  
In this study the mean age of the patients was 24.5 years and 
age range were from 15 to 50 years.  But more commonly 
affected age group was 15-30 years (50%). Various studies 
done on angle fracture had similar mean age.19,20,21 The sex 
distribution in our study was male (85%) and female (15%) 
ratio (5.6:1). The relatively high number of males to female is 
due to the fact that male is engaged more in outdoor activities 
than female. These finding is similar with results of previous 
studies.22,23 In (55%) cases 3rd molar was present in the line of 
fracture. Patients who developed infection all had a tooth in 
the fracture line. Several studies show similar result.18,31   In 
this study most of the patients (87%) were treated by double 
miniplate and single miniplate was used in 13% cases. Ellis E, 
1999. showed that postoperative complications were higher 
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when patients were treated with two miniplate and it was less 
when single miniplate was used.7 In this study sample, 50% 
(n=20) mandibular fracture was having moderate 
displacement, 25% (n=10) were with severe displacement and 
25% (n=10) were with minimal displacement. The severity of 
displacement in mandibular fracture signifies the 
unfavourability of the fracture and subsequently effects 
healing outcome. Juergen and Guimond reported 46% to 80% 
of their study subjects to have minimally displaced mandibular 
fracture.19,24  
Table 1: Preoperative observation of the patients 

In this study evaluation of postoperative complications were 
done at regular interval in 1st week, 2nd week, 1st month and 4th 
month. Out of 40, 36 patients had no experience of 
postoperative infection, only 4 cases (10%) developed 
infection in the form of swelling, pus discharge and wound 
dehiscence. Results in this study regarding post-operative 
infection are comparable with that of international data 
according to several researchers where Infection in miniplate 
use was 8%, 9%, and 7.5%.25,26,27 The results of our study also 
show similarity with the results of other studies on two-
miniplate fixation of mandibular angle fracture that showed 
infection rate ranged from 2.9% to 28%.28,29 
The result of postoperative occlusion by patient and surgeon’s 
evaluation at 1st  week, out of 40, 37 patients had normal 
occlusion as before injury and 3 patients (7.5%) had 
postoperative occlusal discrepancy which was corrected by 
giving IMF for 10 days. In 1st  month 1 patient (2.5%) had mild 

occlusal discrepancy which was corrected by selective occlusal 
grinding.   Studies on two-miniplate fixation system reported 
malocclusion ranged from 4% to 9.5%.12,30 In 4th month’s follow 
up, no occlusal disharmony was detected in surgeons and 
patient’s self-evaluation. Any reduction in mouth opening 
postoperatively was considered as trismus.  In this study 
among 40 patients, most of our patients 38 (95%) mouth 
opening were between 30-40mm and only two patients  
Table 2: Post-operative weekly evaluation of the patients (n=40) 

(5%) had slight restricted mouth opening that is 20-30mm. Our 
results of restricted mouth opening in miniplate 
osteosynthesis are comparable with the results of previous 
study.10,31 Post-operative mouth opening exercises (Wooden 
stick exercises) were advised to these patients. Malunion is a 
less common complication in case of miniplate osteosynthesis. 
Benjamin showed malunion was less in open reduction (5.13%) 
then in close reduction technique (8.33%).32  In our study none 
of our patients faced this complication. Delayed union was 
defined as excessive mobility of the fracture site three to four 
weeks post-treatment. None of our patients faced delayed 
union. Our findings regarding delayed union are similar to 
those of Renton.33 Non-Union means the lack of osseous union 
between the fracture segments after the usual healing period. 
Radiograph shows rounding off and sclerosis of the bone ends 
called eburnation. Fortunately, none of our patients faced this 
complication. This finding is matching with that study of 
Abbas.34 In this study postoperative nerve injury such as 
hypoesthesia or paresthesia was found at 1st week 30% cases, 
at 1st month 20% cases and 10% cases at 4th month. The 
results of our study are similar with the results of  other 
researchers.35,36 They showed postoperative hypoesthesia 
rates around 30% cases. Recovery rates of the inferior alveolar 
nerve between 33% to 100%.37,38 In our study recovery rate at 

Variables n % 

Age(years) 

15-30 years 20 50% 

31-40 years 14 35% 

41-50 years 6 15% 

Total 40 100% 

Sex 

Male 34 85% 

Female 06 15% 

Total 40 100% 

Frequency of presence of 3rd molar in fracture line (n=40) 

Present 22 55% 

Absent 18 45% 

Total 40 100% 

Type of fixation 

Single miniplate 5 12% 

Double miniplate 35 88% 

Total 40 100% 

Degree of fracture displacement 

Minimal 10 25% 

Moderate 20 50% 

Severe 10 25% 

Total 40 100% 

Post-operative infection 

 1st week 2nd week 1st 
month 

4th month 

Present  10% 5% 0% 0% 

Absent  90% 95% 100% 100% 

Malocclusion (evaluated by surgeon) n=40 

 Pre-
operative 

1st week 1st 
month 

4th month 

Present  100% 7.5% 2.5% 0% 

Absent  0% 92.5% 97.5% 100% 

Malocclusion (evaluated by the patient) n=40 

Present  100% 10% 5% 0% 

Absent  0% 90% 95% 100% 

Evaluation of occlusion by patient(n=40) 

Occlusion 1st month after surgery 4th month after 

Same as before injury 36(90%) 40(100%) 

Adequate on both sides but 
not the same as before 
injury 

4(10%) 40(100%) 

Total 40 100% 
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4th month was 90%. Literature shows 12 months follow up is 
required for complete recovery.39 
Table 3: Post-operative weekly evaluation of the patients(n=40) 

CONCLUSION:  
Open reduction and internal fixation by miniplate 
osteosynthesis are a good option for displaced mandibular 
angle fracture. Nerve injury is one of the common 
postoperative complication along with infection and 
malocclusion. As the study sample were only 40 patients, 
studied within short period of time in a single hospital by 
several surgeons, so there were limitations for analysis. In 
order to overcome those limitations, a large sample size with 
longer duration is important and extensive clinical study is 
recommended including different treatment centers in 
Bangladesh and long-term follow-up for better evaluation of 
postoperative complications after surgical management of 
mandibular angle fracture. 
A careful preoperative assessment, early surgical intervention, 
meticulous surgical technique, high quality postoperative care 
and appropriate rehabilitation are the main concern to 
prevent neurological and other complications. 
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