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Abstract

Background: Mandible is the 2" most commonly fractured bone of the maxillofacial skeleton because of its vulnerable position.
The locking miniplates in comparison with conventional miniplate offer greater stability and easier plate adaptation without
hampering the bony perfusion and function as internal fixators.

Aim: The aim of the study was to evaluate the efficacy of 2 mm titanium locking miniplates in the management of anterior
mandibular fractures.

Materials and Methods: Twenty patients with mandibular anterior fracture underwent open reduction internal fixation under
general anesthesia using a 2 mm titanium locking miniplates. The study evaluated first, post-operative occlusion, and radiographic
healing at the 1%, 6", and 12" weeks and, second, evaluated for any associated clinical complications such as wound dehiscence,
infection, and plate/screw fracture. The Chi-square test was used to compare differences between pre-surgical and post-surgical
occlusion. Radiographic healing of the fracture site was compared at the 1t week, 6" weeks, and 12" weeks with Student’s t-test.

Results: Satisfactory occlusion was obtained in all 20 patients (100%) postoperatively. The radiographic assessment at the
12" post-operative week revealed osteogenesis in 10 patients (50%) and bony union in 9 patients (45%), while evidence of
resorption was in 1 patient (5%). One (5%) case of wound dehiscence was noted. No cases of infection or plate/screw fracture
were observed.

Conclusion: The study has demonstrated that the use of a 2 mm titanium locking plate is effective in the management of
anterior mandibular fractures with excellent stability and sound bone healing with early functional rehabilitation.
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INTRODUCTION

of all facial fractures."”! The aim of management of the
mandibular fracture is to restore an anatomical form and
function. Traditional indirect wiring techniques for closed

The treatment of maxillofacial injuries is well known in
this era of increasing automobilization, industrialization,
and technology. Management of this maxillofacial trauma
is quite challenging in dental and surgical practice. The
mandible is the most prominent and only mobile bone
of the facial skeleton and shows the highest percentage
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reduction achieve satisfactory occlusion but may not
restore anatomical reduction. Techniques for the treatment
of mandibular fractures have evolved significantly in the
past decade from closed reduction with maxillomandibular
fixation (MMF) to open reduction and internal fixation
(ORIF).™ The definitive treatment for mandibular
fracture is internal fixation. Champy’s method is one of
the most acceptable methods for ORIF of mandibular
fracture.! Miniplate osteosynthesis was first introduced
by Michelet in 1973 and further developed by Champy
et al. in 1975.% The conventional miniplates plate system
attains its occlusal stability when the heads of the screws
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compress the plate to the bone, moreover, it prevents
further changes in the position of the fractured fragments.
In contrast, the locking plate system attaches the plates to
the bone by locking the screws to both the bone and the
plate, thus maintains excellent stability without altering the
alignment of fractured fragments. In addition, it causes
tewer problems with bone vascularization and allows the
easier placement of the plates when compared to the
conventional miniplates.”® The current study aimed to
evaluate the efficacy of 2 mm titanium locking miniplates
in the management of anterior mandibular fractures.

MATERIALS AND METHODS

Source of Data

A prospective clinical study was conducted on 20 subjects
regardless of the gender of age group between 20 and
50 years, who reported to the outpatient department
of oral and maxillofacial surgery. Ethical clearance was
obtained from the Institutional Ethical Committee. Written
informed consent was also obtained from each subject for
the participation of the study.

Inclusion Criteria

The following criteria were included in the study:

e Patients under the ASA-1 category

e Patients within the age group of 20-50 years

e Patients with symphysis and parasymphysis fracture
of the mandible that required ORIF

e Patients with displaced or undisplaced fracture of the
mandible.

Exclusion Criteria

The following criteria were excluded from the study:

e Patients with comminuted fractures

e Patients with any immunocompromised state or other
bone pathology

e Patients with mandibular fractures were ORIF which
was contraindicated
Fractures associated with any infection
Fractures in completely edentulous patients.

Twenty patients who fulfilled the above criteria were
selected for the study and through clinical examination
was done on all 20 subjects which included a detailed case
history to evaluate age, sex, type of fracture, etiology,
and pre-surgical occlusion (deranged or not deranged).
Subsequently, these patients were subjected to radiographic
investigation for assessing the occlusion using extraoral
radiograph (orthopantomograph, posteroanterior view of
the mandible) and intraoral radiograph (occlusal view of
mandible). All 20 patients with anterior mandibular fracture
had undergone ORIF using 2 mm titanium locking plate.

Surgical Procedure

The patients were intubated under general anesthesia. The
patient was scrubbed with 2% cetrimide hydrochloride,
normal saline, and 5% povidone-iodine and draped as per
standard protocol. Irrigation of the oral cavity was done
with 0.2% chlorhexidine gluconate solution. The surgical
approach for the fractures was through the intraoral incision
in 13 patients and in 7 patients through existing laceration.
Infiltration was done using 2% lignocaine hydrochloride
with 1:80,000 adrenaline. The lip was then retracted, and
the marking of incision was made using bonny’s blue ink.
A curvilinear incision was made perpendicular to the mucosal
surface. Care was taken to place the incision out into the lip,
leaving atleast 1 cm of attached gingiva. Then, mentalis muscle
was identified and incised perpendicular to the bone, leaving
a flap of muscle attached to the bone for closure. Then, the
dissection was cartied out subperiosteally to identity the mental
neurovascular bundle, approximately midway between the
alveolar ridge and inferior border, below the second premolar
or slightly anterior. The fracture site was then identified and
reduced. Intraoral occlusion was achieved with intermaxillary
fixation. The bone plates were adapted and held with a plate
holding forceps to make bur holes for the screws. The drill was
made using adrill bitof 1.5 mm X8 mm using a drill guide. The
fractured segments were then fixed with two bone plates using
2 mm titanium locking miniplates four holes with gap and a
2 mm %8 mm length monocortical screws [Figures 1 and 2].
There were no difficulties encountered during locking plate
fixation. However, care was taken to avoid damage to the roots
of the teeth and the mental nerve. Once adequate fixation
was achieved, the area was irrigated with povidone-iodine
and normal saline. After achieving adequate hemostasis, the
wound was closed in layers with 3—0 Vicryl. An adhesive
bandage was applied to the chin to support the mentalis muscle
and prevent its drooping. Then, intermaxillary fixation was
released and extubation was done uneventfully, and the throat
pack was removed. All patients were kept postoperatively on
intravenous antibiotics for 5 days and analgesics for 3 days.
In addition, 0.2% chlorhexidine gluconate mouthwash was
presctibed for 30 days to maintain oral hygiene.

Post-operative Assessment

All 20 patients were evaluated for the stability of the fracture

site postoperatively first, by assessing occlusion and, second,

compared the pre-operative radiograph of the fracture site with
the post-operative radiographic healing at the 1%, 6" week, and

12" weeks. In addition, post-operative complications, including

wound dehiscence, infection, and plate/screw fracture, were

also assessed. Radiographic healing was evaluated as!”!

e Unchanged: Follow-up radiographic features that
showed no change from preoperatively were classified
as unchanged

e Resorption: Smoothing of previously irregular fracture
lines was classified as resorption
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e  Osteogenesis: External or internal callus formation
visible on radiographs was classified as osteogenesis

e  Union: Almost total absence of fracture lines or the
presence of continuous anatomical structures around a
fracture site which was reduced in width, was classified
as union.

Statistical Analysis

Total sample size of the study population was 20. The
Chi-square test was used to compare differences between
pre-surgical and post-surgical occlusion. Radiographic
healing of the fracture site was compared at the 1% week,
6™ weeks, and 12% weeks with Student’s #test.

RESULTS

The present study aimed to evaluate the efficacy of
2 mm titanium locking miniplates in the management of
anterior mandibular fractures. For this purpose, a total of
20 patients with symphysis and parasymphysis fractures

(1

PRE - OP OCCLUSION  POST -OP OCCLUSION

Figure 2: The placement of locking titanium miniplate after
open reduction internal fixation

of the mandible were selected based on the inclusion
and exclusion criteria. Among these, 10 patients were
aged between 20 and 30 years, 5 were between 30 and
40 years, and 5 between 40 and 50 years with a mean age
of 32.15 years. Furthermore, 4 patients (20%) were female
and 16 patients (80%) were men. The etiological factors for
mandibular fractures among the 20 subjects were as follows:
Road traffic accidents in 16 (80%), assault in 3 (15%), and
sports-related injury in 1(5%). Of these 20 patients, 5 had
symphysis (5%) fracture, 6 had parasymphysis fracture
(30%), and rest 9 patients had parasymphysis fracture
(30%) associated with other mandibular fractures, which
included 5 condyle fracture (25%), 3 body fracture (15%),
and 1 angle fracture (5%). On clinical examination out of
20 patients, 17 patients (85%) had a deranged and 3 (15%)
patients had non-deranged occlusion. Furthermore,
11 (55%) presented with a displaced fracture and 9 (45%)
presented with an undisplaced fracture. Moreover, these
fractures were approached intraorally in 13 (65%) and
7 (35%) and extraoral through an existing laceration. All
patients were followed up for post-operative occlusion,
radiographic healing at intervals of the 1% week, 6™ weeks,
and 12" weeks. Furthermore, associated complications
were also assessed such as wound dehiscence, plate/screw
fractures, and infection.

Table 1 demonstrates the distribution of the number
of patients according to pre-surgical and post-surgical
occlusion using a Chi-square test. The results showed
satisfactory post-surgical occlusion in all the 20 patients
(100%). Moreover, the Chi-square value was 40, which
proved that it was statistically significant [Table 1 and
Figure 3].

Table 1: The distribution of number of patients
according to pre-surgical and postsurgical
occlusion using a Chi-square test

Occlusion Pre-surgical Post-surgical

n (%) n (%)
Deranged 17 (85) 00 (00)
Normal 3 (15) 20 (100)
Chi-square value 40.0

Table 2: The distribution of number of patients
according to radiographic healing

Radiographic healing 1t week 6" week 12t week
n (%) n (%) n (%)
Unchanged 20 (100) 00 (00) 00 (00)
Resorption 00 (00) 11 (55) 01 (05)
Osteogenesis 00 (00) 09 (45) 10 (50)
Union 00 (00) 00 (00) 09 (45)
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Table 2 depicts the distribution of the number of
patients according to radiographic healing. Clinically and
radiographically, an adequate reduction was obtained in all
20 patients. The radiograph showed an unchanged finding at
the 1° week follow-up. However, 11 patients (55%) showed
resorption, and 9 patients (45%) showed osteogenesis
around the fracture site at the 6" week follow-up. In addition,
at the 12" weeks, 10 patients (50%) showed osteogenesis,
9 patients (45%) showed bony union, and only 1 patient
(5%0) showed resorption around the fracture site [Table 2.

Table 3 demonstrates the comparison of radiographic
healing of the fracture site at the 1%, 6™, and 12" week’s
postoperatively using Student’s ~test. The #value indicates
that there is a significant change in radiographic healing
for P = 0.05. Between the 1* week and 6™ week, ~value
was 21.47, between 1% week and 12" week # = 25.42, and
between the 6" week and 12" week 7= 5.40. They suggested
that there was a statistically significant radiographic
healing when compared between the 1%, 6", and 12" week
postoperatively [Table 3 and Figure 4].

12TH WEEK POSTOPERATIVE

Figure 3: The pre-operative and post-operative occlusion
after open reduction internal fixation using locking titanium
miniplate

Table 4 demonstrates the distribution of the number of
patients according to post-operative complications. The
results showed that postoperatively only 1 (5%) patient
presented with wound dehiscence which was treated with
wound irrigation and local measures. None of the cases
had any infection and plate/screw fractures [Table 4].

DISCUSSION

The etiological factors for the mandibular fractures
are interpersonal violence, traffic accidents, and falls.
The incidence of the mandible fractures is 38%.” The
primary goal of the treatment of mandibular fractures is
to achieve satisfactory occlusion. Fatlier, closed reduction
and ORIF using wire osteosynthesis were the main
treatment modalities. However, an average of 6 weeks of
immobilization by MMF is required to achieve satisfactory
healing and this would cause airway problems, weight
loss, poor oral hygiene, malnutrition, speech difficulties,
social inconvenience, insomnia, and difficulty in achieving
the normal function of the jaw. On the other hand, rigid
and semi-rigid fixation of the mandible fractures enables

12TH WEEK POSTOPERATIVE

Figure 4: The pre- and post-operative radiographic healing in an
orthopantomogram and posteroanterior view
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Table 3: The comparison of radiographic healing of
the 1t week, 6" week, and 12" weeks, respectively,
using with Student’s t-test

Between the 1%t week and 6" week t=21.47
Between the 15t week and 12" week t=25.42
Between the 6" week and 12" week t=5.40

t-value indicates that there is significant change in radiographic healing for P=o0.05

Table 4: The distribution of number of patients
according to post-operative complication

Post-operative complication No Yes
n (%) n (%)
Wound dehiscence 19 (95) 01 (05)
Infection 20 (100) 00 (00)
Plate fracture 20 (100) 00 (00)

eatly mobilization and restoration of normal function."!

Miniplate fixation of mandible fractures along the “ideal
lines of osteosynthesis” has become the most widely used
technique. Champy ez a/l! performed several studies to
validate this technique, and two miniplates are applied in
the inter foraminal region.!"” Miniplates are easy to handle
and avoid extraoral procedures but these are semi-rigid
and smaller in size. This can cause torsional movements of
the fracture segments under functional loading, this would
further results in infection or non-union or both. Due to the
reduced stability of miniplate fixation, it is recommended
to use the maxillomandibular fixation for 1-2 weeks.["’
However, according to AO/Association for the study of
internal fixation principles, the primary objective of ORIF
in the management of mandibular fractures is to achieve
immediate restoration of form and function without the
adjunctive use of maxillomandibular fixation."! Moreover,
miniplate would require a precise adaptation of the plate to
the underlying bone. This would further disturb the blood
supply and leads to bone necrosis. However, various types
of bone plating systems have been developed to provide
stable fixation. Fixation of mandibular anterior fracture
with 3D locking plates also provides stability and carries low
infection rate. However, it is quite expensive, and moreover,
managing oblique fractures and those fractures involving
the mental nerve area would be extremely difficult because
of its excessive implant material."”!

To overcome these shortcomings, a new internal mini-
locking system has been developed in collaboration with the
AO/ASIF-Institute (Davos, Switzerland).!'! In this plating
system, screw thread fits exactly into the threaded plate
holes and locks the screw into the plate during fixation.
The introduction of locking plate/screw system for the
treatment of mandibular fracture has various advantages

over conventional miniplates. First, it facilitates stable
anatomic reduction and prevents micromotion of the bony
fragments, with immediate functional recovery.'"” Second, it
avoids intimate contact with the underlying bone and do not
disrupt the underlying cortical bone perfusion. Moreover,
it makes plate adaptation easier and prevents any change
in the occlusal relationship on screw tightening. Third,
it decreased incidence of inflammatory complications
from loosening of hardware.! Fourth, it offers greater
stability between fragments and less time consuming when
compared with non-locking systems.”! The current study
used 2.0 mm titanium locking miniplate/screw system
to evaluate their efficacy in the management of anterior
mandibular fractures.

Studies conducted by Saikrishna and Yang who showed
that locking plates accord more rigid fixation than non-
locking plates."™" A study conducted by Batbayar e al.
also showed that fixation of mandibular fractures using
locking plate systems would require less post-operative
maxillomandibular fixation.” In the current study,
all 20 patients (100%) showed satisfactory occlusion
postoperatively with excellent rigid fixation without the
need for maxillomandibular fixation. However, a study
conducted by Sauerbier and Kuenz who showed 6% of
patients with minor occlusal disturbance postoperatively.
This was attributed to the presence of concomitant facial
fractures, particularly condylar neck fractures and pre-
surgical occlusal disturbances.”!

Loosening of screws and plates propagates an inflammatory
response. However, with the use of a 2.0 locking miniplate
system, no longer requires the adaptation of the plate to
the bone. This preserves cortical perfusion with a decrease
in the incidence of bone necrosis, thus enhancing bony
healing and regeneration. Studies conducted by Collins
and Singh who showed no significant differences between
locking and non-locking plate systems regarding post-
operative complication rates.'">* However, the current
study used 2.0 locking miniplate in management of anterior
mandibular fracture and showed one case of wound
dehiscence. However, this was not related to the use due
to the associated risk factors such as the age of the patient,
poor oral hygiene, and positive history of alcoholism.

The present study has evaluated the radiographic healing
of the fracture site at the 1% week, 6™ weeks, and 12% week
postoperatively. The study, first, showed an excellent
healing of the fracture site postoperatively in all patients
except for one minor complication of wound dehiscence.
However, the wound infection was further resolved with
IV antibiotics and intraoral irrigation. Second, it showed
that healing of fracture was enhanced in younger patients
with the more bony union than the older patients with
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osteogenesis. With a limited sample size, this study attempts
to throw light on the significance of locking titanium
miniplates as promising in the effective management of
anterior mandibular fracture.

CONCLUSION

Within the limitation of the present study, we can conclude

that

e All 20 patients achieved a satisfactory occlusion

e  Excellent radiographic healing of the fracture site was
observed

e Postoperatively, only 1 (5%) patient presented with
wound dehiscence which was further resolved with
wound irrigation and IV antibiotics

e None of the cases showed infection or plate/screw
fracture

e The overall complication rate was 5%.
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