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ABSTRACT

Received: 14 May, 2019 Background: Mandible is one of the commonly fractured bone due to
Accepted: 12 June, 2019 trauma, assault and falls. Treatment includes closed and open methods.
Published: 15 June, 2019 Methods of open reduction and internal fixation have changed and di-
versified enormously in the past few years. Champy’s miniplate fixation,
dynamic compression plating has become a standard approach. More
Key words: Interforaminal region; Man- recently, three dimensional miniplates have been developed by Farmand
dible fracture; Three-dimensional plate. which may be effectively used in mandibular fractures. The aim of this
study was to check the adequacy of three dimensional miniplate in man-
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and Maxillofacial Surgery, Nobel Medical College and
Teaching Hospital, Biratnagar, Nepal. Methods: A prospective clinical study was carried out in patients attend-
Email: vivekomfs@gmail.com ing Emergency Department and Department of Oral and Maxillofacial
Surgery, Nobel Medical College and Teaching Hospital (NMCTH) suffer-
DOI:http://doi.org/10.3126/jcmc.v9i2.24563  ing from mandibular fractures in interforaminal region from May 2018 to
January 2019.

Citation Results: A total of 17 patients with 18 fracture in interforaminal region,
all male were included in the study. The age ranged from 16 to 50 years
with a mean of 29.17 + 9.48. Road traffic accident was the leading cause
of injury with 15 out of 17 patients (88.23%). There was no incidence of
wound infection, wound dehiscence, malunion, nonunion, plate fracture
within the follow up period of 3 months. One fracture was unstable on 1st
postoperative day and also had mildly deranged occlusion which was man-
aged with intermaxillary fixation for two weeks.
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Conclusions: Three dimensional plates fulfills the treatment goals of ad-
* equate stabilization and fixation of mandibular interforaminal fractures.
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INTRODUCTION introduced like dynamic compression plate (DCP),
_ . Champy’s monocortical miniplate, resorbable plates
Mandible is one of the commonly fractured bone 4.4 screws and locking miniplates. More recently,

due to trauma, assault and falls. Its prominence also  {hree dimensional miniplate (3D) have been devel-
makes it very vulnerable to fracture. In the quest oped by Farmand.?® Their shape is based on the
of fast transportation, high velocity trauma has in-  principle of the quadrangle as a geometrically stable
creased significantly leading to increased incidence configuration for support. The name 3D is given be-
of mandibular fractures. cause it provides three-dimensional stability by the
geometric shape that forms a cuboid. Various ex-
perimental studies on biomechanics have confirmed
sufficient stability of the 3D plating system.*” The
observations in these few studies are encouraging,
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Treatment of mandibular fractures can be done by
closed and open methods. Through the decades
various plate and screw osteosynthesis have been



with fewer complications.*’

This prospective clinical study was carried out to
evaluate the adequacy of 3D miniplate fixation in
the management of mandibular fractures occurring
in between the two mental foramens (interforami-
nal region).

METHODS

A prospective clinical study was carried out in pa-
tients attending Emergency Department and De-
partment of Oral and Maxillofacial Surgery at Nobel
Medical College and Teaching Hospital, Biratnagar,
Nepal from May 2018 to January 2019. Seventeen
patients with 18 fractures in interforaminal region
requiring open reduction and internal fixation were
selected for the study. Approval was taken from in-
stitutional review committee and informed written
consent was taken prior to surgery and the source
data was collected in enclosed proforma. Those
patients who reported within two weeks of injury
and who were willing to return for follow-up were
included in the study while infected fractures, com-
minuted fractures, complete edentulous patients,
medically compromised patients and fractures asso-
ciated with body, ramus, condyle and coronoid were
excluded. Data were collected and tabulated using
Microsoft excel and analysis was done using SPSS
version 16.

Figure 1: Intraoperative Fixation of Parasymphysis
fracture with 3D plate

Emergency care was provided immediately for all

the patients during the time of admission. Anti-
biotics and analgesics were started as per trauma
protocol of the hospital. All patients were treated
under general anesthesia with nasotracheal intuba-
tion. Upper and lower arch bars or eyelet wires were
placed in both the arches to secure occlusion before
fixation. Mandibular degloving incision as well as ex-
isting lacerations were used for surgical exposure of
fracture site. All fractures were fixed with 3D plate
and secured with monocortical 2mm X 8mm screws
(Figure 1). Occlusion was checked for all the patients
before closing the surgical site. Operative site was
closed using 4-0 Vicryl suture (Ethicon). An extra oral
pressure bandage was applied postoperatively for
72 hours to prevent hematoma, edema and better
reattachment of mentalis muscle. All patients were
advised to take liquid diet for 5 days and thereafter
on a soft diet for 2 weeks. They were also advised
to use 0.12% chlorhexidine gluconate mouth rinse
frequently to keep the mouth clean.

Patients were followed for 3 months on following
parameters: radiological evaluation of reduction
and fixation, segmental mobility, postoperative oc-
clusion, additional fixation, infection, wound dehis-
cence.

In the present study, the definitions for the used pa-
rameters are as follows:

Table 1: Radiological Assessment with Post-opera-
tive Radiographs (OPG).

Score 3 | Radiological evidence of precise anatom-

ic reduction in the fracture site

Score 2 | Reduced fractures that were slightly dis-

placed but had a satisfactory occlusion

Score 1 | Poorly reduced fractures that required a
second operation to correct poor align-

ment and unacceptable occlusion

I

Figure 2: Fixation of Parasymphysis fracture with
3D plate.
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Figure 3: OPG of 90th Post-operative Day

Radiograph was taken preoperatively, on 1% post-
operative day (Figure 2) and on 90* postoperative
day (Figure 3). Radiological Assessment with Post-
operative Radiographs (OPG) was done according to
Malhotra et al®and scores given as shown in Table 1.

Table 2: Clinical Assessment of Occlusion.

Satisfactory | No discrepancy between pre trauma
occlusion and postoperative occlu-

sion in molar or canine region

Mildly  de-
ranged

Discrepancy of 1 — 2mm between
pre trauma occlusion and postop-
erative occlusion in molar or canine
region

Deranged Discrepancy more than 2mm be-
tween pre trauma occlusion and
postoperative occlusion in molar or

canine region

Fracture stability in this study was checked by digi-
tal palpation i.e. placing index finger of one hand on
proximal and another on distal fragments intraorally
and thumb of both hand at the inferior border extra-

orally. Stability was assessed by applying pressure al-
ternatively. Scores were given as stable when there
was no movement of fragments and unstable when
movement was present. Occlusion was accessed as
done by Vineeth et al® as shown in Table 2.

Other parameters like need for additional fixation
presence or absence of infection presence or ab-
sence of wound dehiscence were noted.

RESULTS

All the 17 patients were male. Age ranged from 16 to
50 years with a mean of 29.17+9.48. Distribution of
age is given in Table 3. Road traffic accidents was the
most common etiological factor with 15 out of 17
patients followed by one fall injury and one self-sus-
tained injury with bamboo stick. A total of 18 frac-
ture were present with 10 right parasymphysial, and
six left parasymphysial and two symphysial fracture.

Table 3: Distribution of Age.

16-25 07 41.17
26-35 06 35.29
36-45 02 11.76
>45 02 11.76
Total 17(100%) 100

Table 4: Radiological Assessment with Post-operative Radiographs on 1st Postoperative day and 90th-

Postoperative day.

(n=18) 0 3

15 18 0 1 17 18

Percentage (%) 0 16.67

83.33 100 0 5.56 | 94.44 100

Table 4 shows the radiological assessment with post-
operative radiographs on 1 post-operative day and
90 post-operative day.
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The average time required to perform the surgery
was 41 minutes. One fracture was unstable on 1
postoperative day and also had mildly deranged



occlusion which was managed with intermaxillary
fixation for two weeks. There was no incidence of
infection or wound dehiscence in this study. None of
the patients had malunion, nonunion, plate fracture,
and within the follow up period of 3 months.

DISCUSSION

The treatment of mandible fractures has been stud-
ied over the past century and the treatment phi-
losophies continue to evolve.’ The objectives in the
treatment of mandibular fracture are to re-establish
normal occlusion and masticatory function with
minimal disability and complications.® Conservative
treatment to achieve this is performed by immobi-
lizing the mandible for the healing period by inter-
maxillary fixation which is achieved by dental wiring,
arch bars, cap splints, and gunning splints. Operative
treatment of mandibular fractures involves intra or
extraoral exposure of the fracture site and direct os-
teosynthesis with transosseous wires, lag screws, or
bone plates.!* A number of fixation methods have
been advocated for the treatment of mandibular
fractures.® In this study, 3D plate was used for fixa-
tion of mandible fractures in interforaminal region.

The predominance of mandible fractures in men is
a relatively consistent finding in most studies.?** In
the present study, interestingly all the 17 patients
were male. In a retrospective analysis of 279 pa-
tients, Veikko et al found that the fractures occurred
most frequently in the 20 to 29 years age group.®
In another study, the fractures had occurred most
frequently in the age of 37 years.®The mean age of
patient in this study was 29.17%9.48, ranging from
16 to 50 years. The maximum number of fracture oc-
curredin 16 to 25 (41.17%) age group followed by 26
to 35 years age group(35.29%) with more than two-
third cases (76.46%) falling in these two age groups.

The mechanism of facial trauma varies in different
cultures and societies but road traffic accident is
the leading cause across most population.?> %" The
most common reason for injury in this study was
also road traffic accident (88.23%).

The radiological assessment with post-operative ra-
diographs showed three patients to have reduced
fractures that were slightly displaced but had a sat-
isfactory occlusion (Score 2) while rest of the patient

had radiological evidence of precise anatomic reduc-
tion in the fracture site (Score 3) on 1% operative day.
Similarly, 1 patient had score of 2 and rest patient
had score of 3 on 90" postoperative day. However,
both these patients had satisfactory occlusion with
no signs of infection.

It is of utmost importance to establish the optimum,
pre-existing functional occlusion. The slightest de-
viation of the fragments may cause premature oc-
clusal contacts and malocclusion, which may neces-
sitate extensive restorative dentistry later.X® Champy
et al (1978) found 0.5% malocclusion in a series of
183 patient with mandibular fracture treated with
2 mm miniplates.* Similarly, Renton and Wiesenfeld
(1996) found 9% malocclusion in 123 patient.*® Most
of these patient were treated with post-operative
intermaxillary fixation with guiding elastics while
few required hardware removal and subsequent in-
termaxillary fixation for 4-6 weeks or fixation with a
larger hardware.” The use of a single 2.0-mm mini-
plate adapted along Champy’s line of ideal osteo-
synthesis and stabilized with 4 monocortical screws
plus two weeks of maxillomandibular fixation was
a viable treatment modality for mandibular frac-
tures.?’ This technique was used for non -commi-
nuted, uninfected mandible fractures.?®° Wittenberg,
in a prospective study, reported the stabilization of
20 fractures of the mandibular angle; 12 were as-
sociated with additional fracture of the body using
3D plates. All patients had a stable occlusion after
healing of fracture. In five cases, in addition to os-
teosynthesis, light maxillomandibular elastics bands
were placed for two to three days. In two cases, in-
fection occurred because of screw loosening.*®In our
study one patient had mildly deranged occlusion on
1%t post-operative day and this patient was placed on
guiding elastics for a period of two weeks resulting
in satisfactory occlusion.

With the miniplates the reported incidence of in-
fection varies from 4% to 16%.* Communited frac-
ture and mobility of fragments has been shown to
predispose to infection.® Non-union and delayed
union are usually the result of infection or condi-
tions that decrease the blood supply. In the previous
literature it was quoted that incidence of malunion
and nonunion is between 1% and 2%.** Potter and
Ellis encountered 10.8% of plate fracture with 1.3
mm malleable noncompression miniplates which in
turn resulted in interfragmentary mobility and non-
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union.?? Farmand (1993) in his study with 140 pa-
tients treated with 3D titanium miniplate reported
one case of plate fracture.’In this study there was no
case of infection and dehiscence. There was also no
evidence of non-union, malunion and plate fracture.

Only a few follow-up series are presented in the
literature, with few studies*>*?* emphasizing the
hardware-related advantages of 3D plate over con-
ventional miniplate, compression plate and recon-
struction plates. These advantages include easy ap-
plication, simplified adaptation to the bone without
distortion or displacement of the fracture, simul-
taneous stabilization at both superior and inferior
borders, and hence less operative time.”?*Our study
agrees with them, with an average operative time of
41 minute. However, this reduced time cannot be at-
tributed to simplified adaptation. A 3D plate is much
broader and requires to be bent in 3 dimensions,
whereas a miniplate or DCP has to be bent only in
2 dimensions. Hence, we experienced a difficulty in
perfect adaptation of geometric 3D plate. But due
to the fact that there is no need to adapt a second
plate and less number of screws in interforaminal re-
gion definitely saved some time.

Another advantage of 3D plate is their improved
biomechanical stability compared to conventional
miniplates.” In our study, stability was adequate in
most cases except one case. This might be due to
difficulty in achieving principles of 3D plate fixation
(horizontal bar perpendicular and vertical bar par-
allel to fracture line® and using 4-holed rectangular
plates where probably the use of 6-holed rectangu-
lar plate would have been more beneficial.

The other advantage of using 3D plates in interfo-
raminal region was use of lesser foreign material,
as only one plate and four to six screws are used as
compared to two plates and eight to twelve screws
in case of conventional miniplates. This reduced the
overall cost of the treatment. But in other areas of
mandible like body and angle hardware used is more
if the Champy’s principle is adhered to.

Limitations of the present study include small sam-
ple size and bite force evaluation was not done.

CONCLUSION

In conclusion, out study showed 3D plate can be
used effectively in interforaminal region whenever
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indicated. The system is reliable and effective treat-
ment modality for mandibular fractures. Further,
the use of 3D plating system in various procedures
of maxillofacial region needs to be explored.
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