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INTRODUCTION
The head, because it is the most exposed part of the body, is involved in 

1 the greatest percentage of injuries of the entire body. For the past 
decades, there has been a signicant increase in head-maxillo-facial 

 2trauma.  Mandible, in spite of being the largest and strongest facial 
bone, by asset of its position on the face and its prominence, is 
frequently fractured when maxillofacial trauma is sustained.  Given 
that the mandible is the only facial bone that has mobility and the 
remaining portion is part of the xed facial axis, the fracture is never 
left unnoticed because it is very painful, pain that worsens with 
mastication and phonation movements, and even respiratory 
movements. The mandible fracture site is variable, depending on the 

2many different causes of fracture.  Symphysis and para symphysis 
fractures of the mandible have been reported to occur with a frequency 

3of 9% to 57%.

The stability of conventional bone plating systems, is achieved when 
4the head of the screw compresses the xation plate to the bone. Various 

types of miniplating systems have been developed to provide stable 
5xation for mandibular fractures . Miniplate osteosynthesis, rst 

introduced by Michelet in 1973, and further developed by Champy et 
al in 1975, is the current standard for the treatment of mandibular 
fractures. Champy et al determined the ideal lines of osteosynthesis on 
which plates must be applied to resist the torsional forces. This 
technique uses non- compression monocortical miniplates placed 
through transoral incision in the region of optimal stress to neutralise 

5-8the tension. A disadvantage of conventional miniplate systems has 
been that the plate must be perfectly adapted to the underlying bone to 
prevent alterations in the alignment of the segments and changes in the 

1occlusal relationship.

To overcome the problem of fracture displacement and at same time 
retain the advantages of Champy's conventional miniplates, locking 
screw and plates system was introduced in the maxillofacial region by 

9Ralf et al in 2003.   The theoretical advantages proposed have included 
1) less screw loosening 2) greater stability across the fracture site 3) 
less precision required in plate adaptation because of the 
internal/external xator and 4) less alteration in the osseous or occlusal 

1relationship with screw tightening . Ellis and Graham reported 
encouraging results with 2.0mm locking plate and screw system 

5applied to a consecutive series of patients.

Because the several reports show a number of clinical studies to 
challenge the conventional miniplate simultaneously, these individual 
studies have proven that locking miniplates are a prospective 
alternative for xation of mandibular fractures. The present study 
compares the treatment outcome of mandibular symphysis or 
parasymphysis fractures through titanium locking miniplates and 
conventional miniplates.

AIM:
The aim of the study is to compare the efcacy of locking mini plates 
with conventional miniplates in the treatment of mandibular 
symphysis and parasymphysis fractures.

Objectives Of The Study:
The objectives of the study are to compare efcacy of locking 
miniplates and conventional miniplates by assessing certain 
parameters like
Ÿ Bite force
Ÿ Postoperative occlusion
Ÿ Post operative complications like infection, malunion and non-

union.
Ÿ Incidence of hard ware failure like screw loosening, plate fracture.

MATERIALS AND METHODS
The clinical study included a sample size of 12 cases of both genders 
with age group 18-50 years, who were clinically and radiographically 
diagnosed with mandibular symphysis or parasymphysis fracture, in 
department of oral and maxillofacial surgery, Government Dental 
College and Hospital, KADAPA, over a period between November 
2019 and October 2021. Each patient was given a brief description of 
the study and signature obtained on informed consent sheet. Along 
with patient 's demographics (age, sex) and diagnosis, procedure 
requiring the type of miniplates for osteosynthesis, intra operative and 
post operative complications were also recorded.
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ABSTRACT
Aim And Objectives:  The aim of the study is to evaluate the efciency of locking miniplates and conventional miniplates in the management of 
mandibular symphysis and para symphysis fractures. The objectives are to assess the Biteforce, Post-operative occlusion, Post operative 
complications, as Infection, mal union, non-union and Incidence of hard ware failure.  This clinical study consisted of a  Materials And Methods:
sample size of 12 patients who reported to the department of OMFS, Government Dental College and Hospital, Kadapa, Andhra Pradesh with 
fracture of mandible in symphysis and Para-symphysis region. Patients were randomly divided into 2 equal groups of 6 patients each. Group A 
patients underwent open reduction and internal xation with locking miniplates and group B patients underwent ORIF with conventional 
miniplates.  In this study we found that the increase in bite force was more in group treated with locking miniplates compared to  Results:
conventional miniplates, and it was statistically signicant. There was no statistical signicance regarding the parameters like post-operative 
occlusion, post-operative complications, infection malunion non-union and incidence of hard ware failure. The present study Conclusion: 
concluded that locking plate system is an extremely useful supplement to plate osteosynthesis as it increases the masticatory efciency. Clinically 
locking plates were found to be better than conventional miniplates in terms of functional improvement. As the present study was done with a 
limited sample of 12 patients, further clinical trials with larger sample size are suggested for more afrmative and conclusive results.
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The inclusion criteria of our study included patients with non 
communited mandibular symphysis or parasymphysis fractures 
planned for open reduction and miniplate xation, age group between 
18-50 years of age with no systemic disease (ASA I) and surgical site 
free of active infection. The exclusion criteria for our study include 
patients who are medically compromised patients (ASA III &ASA IV), 
with pathological or communited fractures of the mandible, paediatric 
mandibular fractures and fractures of the edentulous mandible or with 
trauma history past more than 4 weeks. In this study patients were 
randomly divided into two groups GROUP A Patients underwent 
osteosynthesis with locking mini plates (g 1), while GROUP B 
underwent osteosynthesis with conventional mini plates.

Fig 1: Locking plate and screw

Surgical Technique:
In both the groups surgery was carried either under local anaesthesia or 
general anaesthesia under aseptic conditions. To get pre-injury 
occlusion, xation was done by Erich's arch bar.  Approach to the 
fracture was gained via the intraoral vestibular approach. Proper 
reduction of fracture fragments was done. Maxillomandibular xation 
were maintained intraoperatively using a 26-gauge wire. Once proper 
occlusion has been achieved, fractures were xed with either a locking 
miniplate or a conventional miniplate along Champy's line of ideal 
osteosynthesis. In symphysis, Para symphysis fractures, xation was  
done with two miniplates, with one plate in the subapical position and 
other plate was placed few millimeters superior to the inferior border 
of the mandible. (Fig 2&3). 

Fig2: Fixation done with locking plate     
                

Fig 3: Fixation done with conventional plate                                      
After achieving proper haemostasis, the incision site was closed layer 

wise using 3-0 vicryl. All patients received intravenous antibiotics for 
ve days duration. Postoperatively, after 24 hours, the status of the 
occlusion was checked. Patients were instructed to continue a soft diet 
for 4 weeks. 

Clinical Parameters:
Patients were recalled on regular intervals at 1 week, 3 weeks, 6 weeks 
and 3 months. Both the groups were assessed for certain clinical 
parameters. Bite force was measured using a bite force recorder. (Fig 
4).

Figure 4: Bite force recorder
Biting fork was placed between upper and lower teeth at incisor region, 
right rst molar, left rst molar and patient was asked to bite on it. The 
force exerted by the teeth will be displayed on the screen. This 

 measurement was taken preoperatively, and on 1 week, 3 weeks,6 
weeks and 3 months post operatively. The measured bite force was 
compared between the two groups.

 The parameter occlusion was checked clinically on post-operatively, 1 
week, 3 weeks, 6 weeks & 3 months, in maximal intercuspal position to 
ensure proper occlusion relation including molar relation and midline 
centralization and graded.
Ÿ No occlusal derangement.
Ÿ MILD - Slight derangement of occlusion and no need for 

intervention. 
Ÿ MODERATE - The occlusion is deranged and the function is 

affected and needed correction by non-surgical means (elastics or 
coronoplasty).

Ÿ SEVERE - Gross occlusal derangement with functional disability 
that needed reoperation. 

Patients were examined clinically for any signs of infection, at 1 week, 
3 weeks, 6 weeks and 3months post operatively. Case was considered 
infected if patient has pus discharge. Patients were evaluated for any 
complications like non–union, mal-union and hard ware failures such 
as loosening of screws, plate fracture by clinical and radiographic 

 examination on 1 week, 3 weeks, 6 weeks and 3 months 
postoperatively.

RESULTS
The mean age of group A patients was 36.00 ± 6.1years with a range 
(30-45 years); whereas in group B patients it was 30.33 ±7.71 with a 
range of (19-42 years). Out of 12 patients, 9 patients were male and 3 
patients were female. In a group A 3 patients (50%) were male and 3 
patients (50%) were female, and in group B all 6 patients (100%) were 
male. 

Out of 12 patients, in group A, 3 patients had symphysis fracture, 2 
patients had left para symphysis fracture, 1 patient had right para 
symphysis fracture and in group B, 1 patient had symphysis fracture, 3 
patients had left para symphysis fracture, 2 patients had right para 
symphysis fracture

Bite force 
The incisor bite force in group A which was measured preoperatively   
as 2.18 ± 0.73 kgs increased markedly to 18.57 ± 0.59 kgs at 3 months 
post operatively and in group B, it was measured preoperatively as 
2.52 ± 0.27 kgs and raised to 16.8 ± 0.94 kgs at 3months post 
operatively. The incisor bite force was compared between group A and 
group B at different time intervals by using Mann-whitney U test and p 
value obtained was 0.016(p<0.05). (graph 1)
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Graph 1 : Comparison  of group A and group B with incisor bite force 
at different time intervals.

Right molar bite force
The right molar bite force in group A which was measured 
preoperatively   as 4.07 ± 1.61 kgs increased markedly to 35.57 ± 1.45 
kgs at 3 months post operatively and in group B, it was measured 
preoperatively as 4.25 ± 0.64 kgs and raised to 33.45 ± 1.68 kgs at 
3months post operatively. Comparison of Group A and Group B with 
right molar bite force (in kgs) at different treatment time points by 
Mann-Whitney U test and p value obtained was 0.0306.(graph 2).

Graph 2: Comparison of Group A and Group B with right molar bite 
force (in kgs) at different treatment time points   

Left molar bite force
The left molar bite force in group A which was measured 
preoperatively   as 3.58 ± 1.19 kgs increased markedly to 34.60 ± 0.69 
kgs at 3 months post operatively and in group B, it was measured 
preoperatively as 3.62 ± 0.51 kgs and raised to 33.10 ± 1.45 kgs at 
3months post operatively.

Comparison of Group A and Group B was done with left molar bite 
force (in kgs) at different treatment time points by Mann-Whitney U 
test, p value obtained was 0.045 ( p<0.05).(graph 3)

Graph 3: Comparison of Group A and Group B with left molar bite 
force (in kgs) at different treatment time points

The left molar bite force in group A which was measured 
preoperatively   as 3.58 ± 1.19 kgs increased markedly to 34.63 ± 0.69 
kgs at 3 months post operatively and in group B, it was measured 
preoperatively as 3.62 ± 0.51 kgs and raised to 33.10 ± 1.45 kgs at 
3months post operatively.

There was no occlusal derangement reported in either group. None of 
the patient in either group had any post operative complications such as 
infection, non-union or mal-union and incidence of hard ware failure 
such as loosening of screws or plate fracture.

DISCUSSION
Miniplate osteosynthesis is the standard method for the surgical 
management of mandibular fractures.  The loosening of one or more 12

screws during the convalescent period following miniplate 
osteosynthesis is a problem especially in mandibular fracture 
osteosynthesis where loosening of screws requires removal of the 
xation appliance. This problem has been overcome by the 5 

development of the locking plate/screw system, which offers 
advantages over other plating systems . 13

Locking 2.0 miniplates utilize double threaded screws, which lock to 
the bone and the plate, creating a mini-internal xator. This results in a 
more rigid construction with less distortion of the fracture or 
osteotomy, less screw loosening and less interference with bone 

10circulation since the plate is not too tightly pressed against the bone .
  
Since the plate locks to the screw rather than gaining its rigidity by 
being compressed against the bone, it also avoids the cortical necrosis 
which is sometimes seen under a plate which is compressed against the 

9bone. The locking screw plate system also reduces compressive forces 
between the under surface of the plate and lateral bony cortex 
compared with a conventional mandibular plate. In a locking screw 
plate system, forces are generated between the threaded portion of the 
plate and the screw. This limits stress shielding and creates a more 
stable xation over time . 14

Due to the xation method imitating the principles of a xateur the 
locking screws form together with the locking plate and the cortical 
bone a frame construction. Loading forces are transmitted without the 
need of plate friction directly from bone over the screws to the plate 

9 resulting in higher stability. Thus a frame construct was achieved on 
either side of the fracture fragments. This provided better stability of 
the fracture fragments and thus better healing environment when 
compared to the conventional plates while still retaining the same 

 15miniature dimensions.

Mandibular fractures represent a high percentage of all facial fractures, 
and the bite force is a fundamental parameter to measure the actual 
mandibular function and, subsequently, the masticatory efciency and 

16quality of life.  

1Mohit Agarwal et al  did prospective study, evaluating the bite force in 
patients treated with 2-mm locking plates or 2-mm conventional plates 

14for mandibular fractures. K. Y. Giri et al  compared and evaluated the 
variation in recorded bite forces in patients with mandibular fractures 
treated with open reduction and rigid internal xation using standard 

122.0 versus 2.0 mm locking miniplates. V.Singh  et al. in their 
prospective study assessed the effectiveness of a 2.0-mm locking plate 
system in comparison with a 2.0-mm non-locking plate system in 

17mandibular fractures. Rastogi  et al did a study to analyse the 
variation in bite forces in mandibular fracture patients stabilised with 
either 2.0 mm conventional or locking titanium plating system.

In the present study, the increase in incisor bite force was 
comparatively more in group A compared to group B. This was in 

1 12accordance with Mohit Agarwal  (2011), K.Y. Giri  (2015) and 
17Rastogi (2015). In group A the incisor bite force has increased 

markedly after 3 weeks postoperatively as the half of the cases in this 
group were symphysis fractures with fracture line near to incisors. 

In group A, there was remarkable increase in left and right molar bite 
force in subsequent follow up visits compared with the preoperatively 
recorded value. In group B also, there was remarkable increase in left 
molar bite force in their subsequent follow up visits compared with the 
preoperatively recorded value, like group A. The increase was more in 
Group A compared to group B. This was in accordance with the studies 

1 17 40of Mohit Agarwal  (2011) and Rastogi  (2015).
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18Gerlach and Schwarz  (2002) specied that the maximum bite force 
attained at 1 week postoperatively in subjects with mandibular 
fractures stabilised with miniplate osteosynthesis was 31% when 
related to a healthy control group. The bite force value at postoperative 
6 weeks was increased to 58%. In the present study, the results were in 

24accordance with that of Gerlach and Schwarz.  In 1994, Tate et al19 

detailed that to resist the maximal force of mastication, adequate 
internal xation hardware have to be applied. They supposed that the 
steadiness of fracture segment should be ensured, while using the 
masticatory system. In the present study, group A showed 
comparatively better increase in bite force compared to group B.

Bite force is one indicator of the functional state of the masticatory 
system that results from the action of jaw elevator muscles modied by 

20the craniomandibular biomechanics.  Several factors inuence the 
direct measurements of the bite force. The great variation in bite force 
values depends on many factors related to the anatomical and 
physiologic characteristics of the subjects. Apart from these factors, 
accuracy and precision of the bite force levels are affected by the 

21mechanical characteristics of the bite force recording system. 
Bakke et al have reported that bite force decreases with age after 25 

22years in females and after 45 years in males.  Maximum bite force is 
higher in males than females. The greater muscular potential of the 

23males may be attributed to the anatomic differences. Ferrario et al  
   have recorded larger bite force values in males and explained this 

result by their larger dental size. Because the larger dental size presents 
larger periodontal ligament areas, it can give a greater bite force.  

24Wichelhaus et al  have found no signicant differences in bite force 
between males and females.

The bite force is related to a number of factors, including tactile 
impulses, pain and pressure reception in the periodontal ligament, the 
number of residual teeth, and patient age. It has long been known that a 
neuromuscular protective mechanism occurs throughout the body. For 
instance, one of the rst protective mechanisms called into play when a 
fracture occurs is “muscle splinting,” in which selective components 
of the neuromuscular system are activated or deactivated to remove the 

25force from the damaged bone.

In the present study, in relative to parameter, post operative occlusal 
evaluation 100% of patients had stable occlusion, both in group A and 
group B. On comparison of occlusion in group A and group B patients 
there was no difference noted with all patients having a stable 

1occlusion. This was in accordance with studies of Mohit Agarwal , 
10 15Pavan kumar  and K.Y. Giri . 

Restoration of pre injury occlusion is one of the main goals in the 
treatment of maxillofacial fractures. The consequences of not restoring 
the pre injury occlusion are disabling, with severe effects, specically 

26on temporo-mandibular joint. In the study of Arpit Vashistha,  
patients of both the groups had normal occlusion post-operatively. 

27Nayak et al.  reported occlusal discrepancy in 8% and 28% of their 
patients treated with locking plate and non-locking plate respectively.             

In the present study, none of the patients in either group showed any 
signs of infection in our present study. In the study of Pavan Kumar et  

10 al post operative infection was found in one case in each group, 
treated by conventional miniplate or locking mini plate. In the study of 

1Mohit Agarwal et al,1 patient treated with conventional miniplate 
presented with infection at 6 weeks follow up, while no infection was 

13noted in patients treated with locking miniplate. In the study of Ellis , 
on 2.0mm locking plate system in 59 patients with 80 fractures, 6 

11patients developed postoperative infection. Bala Sundaram  et al in 
their study of 2.0mm Locking plate/screw system on 30 patients with 
42 mandible fractures, reported only one case of infection.

Mandibular fractures are often contaminated with oral bacteria. Post 
operative infection, is not the only result of contamination, but can also 
be due to insufcient fracture stability. Mandibular fractures and 
alcohol abuse are closely related as regards the cause and incidence of 
complications. Patients who suffer from chronic alcohol abuse often 

28have poor oral hygiene.

In present study none of the patients in either group had any 
complication of malunion or non-union. In the study of Pavan 

10kumar  one month post operatively, mobility of fracture fragments 
was noted, for one patient in group treated with locking plate system 
and two patients in group treated with standard Champy's plating 

system and after 3 months post operatively no mobility of fracture 
fragments was present in both   groups. 
           

12In the study of V. Singh  et al the complication percentage in locking 
group was 6% while it was 13% in non-locking group. In the present 

29study, the complication rate in either group was 0%. Bolourian  et al 
reported a complication rate of 5% in their study on 2.0-mm 
nonlocking miniplate with 2 weeks of Maxillomandibular Fixation in 

30the management of mandibular fractures. Chandan Prabhakar  et al 
in their study on twenty mandibular fractures treated with locking 
plates noted infection at the fracture site in one patient. They reported a 
post operative complication rate of 6.25%.

In the present study none of the patients in either group showed any 
incidence of hardware failure. This was in accordance with the studies 

1 15of Mohit Agarwal  and K. Y. Giri , where there was no numerical 
difference between the two groups pertaining to this parameter. 

12In the study of Singh  et al, there was no substantial difference was 
found in both groups related to incidence of hardware failure. It has 
been proposed that in the locking bone plate/screw system, screws are 
unlikely to loosen from the bone plate and there will be decreased 
incidence of inammatory complications associated with loosening of 

1I hardware. The chances of screw loosening are minimal if they are 
inserted correctly locking the plates.
                

26Vashistha et al.  did not nd any variation between the two plating 
systems used in the parasymphysis region concerning the loosening of 
screws and plate exposure or fractures. Their results are also in 

31 accordance with our study. Corday et al stated that abrasion between 
plate and screw head is the key feeble point of the entire xation. In the 
locking plate/screw system, the thread on the screw head locks into the 
corresponding thread of the plate, converting the plate and screw into a 
unit, creating a rigid splint with higher mechanical stability. In 
conventional plates xation is achieved when screw thread is inserted 
into bone, creating a friction lock between the plate and the bone which 
is crucial to achieve stability after reduction. Torsional forces amid the 
bony segments may result in loss of friction lock and result in reduced 
primary stability. The loosening of hardware propagates inammatory 

32reaction and leads to infection. Seemann et al.  assessed both locking 
and non-locking type of plating systems in condylar fractures and 
found that locking plates were more likely to break and non-locking 
plates showed screw loosening.  

CONCLUSION: 
The ndings of present study have shown that the locking miniplates 
are comparatively better than conventional miniplates in terms of 
functional improvement. No variation was found between both 
groups, with other parameters like infection, mal union, non-union and 
incidence of hardware failure. The limitations of the present study 
include a small sample size and a short follow up period. Studies with 
greater sample size are needed to support the ndings of the current 
study.
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