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Abstract
Objective: To compare the efficacy of conventional miniplate (Champy’s miniplates) and three dimensional miniplate fixation in
anterior mandibular fractures.

Methods: A prospective randomized study was carried out in 30 patients with well-defined inclusion and exclusion criteria. 15
patients were treated with three dimensional titanium miniplates (Group A) and 15 with conventional titanium miniplates (Group B).

Patients were followed for 1 month to check for postoperative occlusion and distraction of lower border radiologically, and a further
significant period for postoperative complications (paresthesia, infection or wound dehiscence, non-union/malunion), postoperative
segmental stability and biting efficiency (by digital bite force recorder) and radiographical evaluation of fixation.

Results: There was no statistically significant difference (p = 0.27) found in postoperative occlusion, paresthesia and postoperative

infection. There was no patient with segment mobility in both the groups. The difference in postoperative pain on immediate

postoperative day (p=1) and one week postoperatively (p=0.14) was not statistically significant. Biting efficiency at the end of 30
days of group A was 7.96 ± 1.23 and group B was 7.84 ± 1.28, which was not statistically significant (p=0.213).
Conclusion: Conventional miniplate system is a better and easier method than the three dimensional system.
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Introduction
In the past two decades, interest has increased in different me-

thods of open reduction and internal fixation (ORIF) of the man-

dibular fractures to restore occlusion and ensure early return to
function. Surgical treatment method of mandibular fractures involves intraoral or extraoral exposure of the fracture site and direct

osteosynthesis with transosseous wires, lag screws, or bone plates
[1]. Rigid internal fixation was initially used in the oral and maxi-

llofacial region in the late 1970s. Since the work of Michelet., et al.
and later Champy., et al, miniplate osteosynthesis has become an

important fixation method in maxillofacial and craniofacial surgeries [2,3].

Through the decades, various plate and screw osteosynthesis

have been introduced like AO plating system, miniplating system,

resorbable plates and screws [4,5]. Transorally placed miniplates
have gained wide acceptance for the treatment of mandibular fractures as described by Champy., et al. Three-dimensional titanium

plates and screws were developed and reported by Farmand and

Dupoirieux [6]. This 3-dimensional (3D) plating system for mandi-

bular fracture treatment is relatively new.

Their shape is based on the principle of the quadrangle as a

geometrically stable configuration for support. The basic form is

a quadrangular 2-by-2 hole plate with square or rectangular seg-

ments; 3-by-2 or 4-by-2 hole plates are also available. The plates
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are adapted to the bone according to Champy’s principles and are

secured with monocortical screws. Although experimental studies
on biomechanics have confirmed sufficient stability of the 3D pla-

ting system [7-9], only a few clinical studies have been reported in
literature [10-12].

3D plating system provides definite advantages over conven-

tional miniplates. The 3D plating system uses fewer plates and
screws as compared to conventional miniplates to stabilize the

bone fragments. In case of conventional miniplates, two plates are
recommended in symphysis and parasymphysis region. While only

one 3-D plate is necessary for the same. Thus, it uses lesser foreign
material, and reduces the operation time and overall cost of the
treatment [13,14].

In the present study, we compared the efficacy of 3D plating sys-

tem and conventional miniplate system for the treatment of mandibular anterior fractures.

Materials and Methods
After obtaining ethical committee approval, a prospective ran-

domized clinical trial was carried out over a period of 1 year at

our institute. Informed consent was obtained, and patients of both
genders with age of more than 18 years who were having mandi-

bular symphysis and parasymphysis fracture with any other noncommunited fracture in the mandible were included in the study.

Patients with comminuted mandibular fractures, pan-facial fractures, preoperative infected or medically compromised patients and
those not willing to return for follow up were excluded. Patients

were randomly divided into two groups of 15 patients each. Group
A patients underwent osteosynthesis using 2.0-mm 3D miniplates

(Figure 1) and group B patients underwent osteosynthesis using
2.5-mm standard miniplates (Figure 2).

Figure 2: Patient treated with 3D plate (Group A).
All patients were treated under general anaesthesia using naso-

endotracheal intubation. The approach to fracture site was gained
via intraoral mandibular vestibular degloving approach. Maxillomandibular fixation was maintained intraoperatively using 26-gau-

ge stainless steel wire. Once proper occlusion was achieved, fractu-

re was fixed with either a 2.0-mm titanium 3D miniplate (Figure 1)
or 2.5-mm titanium standard miniplates (Figure 2) along champy’s

line of ideal osteosynthesis using monocortical screws (8.0-mm).
The 3D plates were placed in such a way that horizontal bars were

perpendicular to the fracture line and vertical bars were parallel to
it. In symphysis/parasymphysis, one plate was fixed with the upper

bar in the subapical position. The incision site was closed layer-wise using 3-0 vicryl and 3-0 silk. Postoperatively, no Maxillomandibular fixation (MMF) was done for 24 hours. Thereafter, the status

of occlusion was checked, and if there was any occlusal discrepan-

cy, MMF was done by giving guiding elastics for 3 days in both the
groups. All patients were given prophylactic antibiotic cefotaxime

2 g intravenously 0.5 hour before the procedure, followed by 1 g 2
times per day for 4 days.

Assessment of the patients in postoperative phase was done un-

der the following parameters: occlusion, infection, paresthesia, ma-

lunion/nonunion, segmental stability, biting efficiency (using digital bite force recorder) (Figure 3) after one month. The evaluation

was done at the immediate postoperative day, at 1 week postopera-

tively and at 1 month postoperatively (Figures 4 and 5). Each comFigure 1: Digital Bite Force Recorder.

plication was recorded according to type of plates used. Parametric
data was evaluated with independent student t test (by using SPSS
version 17; SPSS, Inc, an IBM Company, Chicago, Illinois). A P value
less than 0.05 was considered statistically significant.
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Result

The average age of the patients was 29.33 years (ranging from

18 years to 58 years) in group A and 26.4 years (ranging from 18
years to 50 years) in group B. (Table 1). The average time differen-

ce between the initial trauma and definitive fixation was 3.46 days
(ranging from 2 days to 7 days ) in group A and 3.86 days (ranging

from 2 days to 8 days ) in group B. Out of 30 fracture sites in the

study, 3 were symphysis and 27 were para-symphysis fractures
(Table 2).

AGE (YRS)
Male

Figure 3: Patient treated with conventional miniplate
(Group B).

GROUP A(N=15)

GROUP B(N=15)

27.6

26.7

Female

25

GROUP A(N=15)

GROUP B(N=15)

Female

13
2

14
1

GENDER
Male

22

Table 1: Demographic data of study patients.

FRACTURE SITE
Symphysis

Parasymphysis

GROUP A (N=15)

GROUP B (N=15)

2

13

Table 2: Incidence of fracture site.

1

14

At immediate postoperative follow up, two (13%) patients both

in group A and B showed bilateral loss of occlusal contact of moFigure 4: Preoperative photographs of Group A and Group B
patients.

lars whereas unilateral loss of molar relation was seen in 2 patients

(13%) in Group A and 1 patient (7%) in Group B which was not

statistically significant (Table 3). This was corrected by applying
traction with guiding elastics for 3 days. In second and 3rd follow

up at 1week and 1 month respectively, all 15 patients in both the
groups showed no occlusal discrepancy. There was no patient with

segmental mobility in both groups at any of the follow up periods
(Table 3).

All 15 patients (100%) in both the groups had pain on immedi-

ate postoperative day. Three patients in Group A (20%) presented
with pain at 1 week which resolved in all patients by the end of 1
month. Only 2 (13%) patients presented with pain at 1 week follow

up in Group B whereas all patients were asymptomatic after 1 monFigure 5: Postoperative photographs of Group A and Group B
patients.

th. The statistical analysis at 1 day and 1week yielded p-values as
1.0 and 0.14 respectively which were not significant (Table 3). Paresthesia was present in 2 (13%) patients in both Group A and B

preoperatively which persisted in post-operative follow up periods.
The statistical p values at 1 day and 1 week were less than 0.05 and
hence non-significant.
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GROUP A
(n=15)

GROUP B
(n=15)

P value
(t test)

Deranged occlusion
•
•
•

Immediate post op

04

03

0.27 (NS)

1 month post op

00

00

-

1 week post op

Segmental stability
•
•
•

Immediate post op

00

1 month post op

00

1 week post op

Pain
•
•
•

•
•

•
•

•
•

00

-

15

1.00 (NS)

1 month post op

00

00

-

1 week post op

03

02

Immediate post op

00

00

1 month post op

00

00

1 week post op

01

0.14 (NS)
-

01

0.26 (NS)
-

Immediate post op

02

02

1.3 (NS)

1 month post op

02

02

1.3 (NS)

1 week post op

Non-Union/Mal union
•

00 00

-

15

Paresthesia
•

00

00

Immediate post op

Infection
•

00

02

02

1.3 (NS)

Immediate post op

00

00

-

1 month post op

00

00

-

1 week post op

Biting efficiency
(Mean ± SD)

00
8.56 ±
1.23

00
7.84 ±
1.28

0.004 (S)

Table 3: Comparison of all parameters between group A and
group B.

One patient (7%) out of 15 patients in both the groups A and B

had soft tissue infection on 2nd follow up i.e. 1 week postoperatively and antibiotics were prescribed for the same. On third follow
up after 1 month, the infection was completely resolved. The diffe-

rence between two groups(p=0.26) was not statistically significant
(Table 3).

In all 30 (100%) patients there were no sign of non-union/ ma-

lunion at any of the postoperative follow up period. Biting effici-

17

ency recorded by digital bite force recorder of group A was 7.96 ±
1.23 and group B was 7.84 ± 1.28 after one month. This P value (p-

0.213) clearly indicates that there was no statistically significance
difference in biting efficiency after 1 month between two groups

Discussion

Titanium is the metal of choice for fixation plates, mainly becau-

se of its high biocompatibility and ease of manipulation [15-17].

Modification of miniplates like titanium 3-D plating system was de-

veloped by Farmand [6,18] to meet the requirements of semi-rigid

fixation with lesser complications. The 3-D plating system provides
definite advantages over conventional miniplates. It works on the
principles of stability against vertical displacement, torsion, ben-

ding and shearing forces. Thus it provides stability in all the three
dimensions. It uses lesser foreign material, and reduces operation
time and overall cost of treatment [14,18-20].

In our study 15 fractures (symphysis and parasymphysis) in

group A were treated with 3-D plates and 15 fractures (symphysis and parasymphysis) in group B were treated with conventional

miniplates. The mean age of patients was 29.33 years in group A

and 26.4 years in group B. Mean age of the patients in other studies
were as follows: 28.6 years in the study of Guimond., et al. [10] and
33.9 years in the study of Juergen., et al [14].

Malocclusion recorded was 6% in a study by Sebastian Sauer-

bier in which 2-mm locking plating system was used, 4.4% in a study by Kumar., et al. [21] which was based on Champy's principle,

and 2.7% in a study by Moreno., et al. [22] using 2.7-mm AO plate.

3D plates and miniplates (semi rigid type of fixation), reported less
occlusal disturbances. However in our study, 4 (26.66%) patients

in group A and 3(20%) patients in group B had occlusal discrepan-

cy at one day after surgery which resolved with the help of guiding
elastics. This incidence of occlusal discrepancy between the two
groups showed no statistically significant difference.

Paresthesia of inferior alveolar nerve was 13% in our study in

both the groups which was present preoperatively and remained
same in postoperative follow up periods. No paresthesia was re-

ported by Kumar., et al. [21] whereas in other studies like those of

Guimond., et al. [10] and Juergen., et al. [14] it was considerably

high, i.e. 60% and 25%, respectively. Postoperatively, the inciden-

ce of low paresthesia in our study can be attributed to the use of
monocortical plates as compared to other types of plating system

in which chances of inferior alveolar nerve injury are more due to
bicortical screws.
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The infection rate in our series was 7% at the second follow-

fixation of mandibular fractures. However, they are advantageous

with the help of betadine irrigations and antibiotics prescribed for

niplate system is unfavorable for use in cases of oblique fractures

up with one patient in each group presenting with infection which
was not statistically significant (p=0.26). The infection resolved

7 days. In other similar studies, the infection rates were 5.4%, 8.2%
and 10% reported by Guimond., et al [10], Khalifa., et al [23] and
Kumar., et al [21] respectively.

Wound dehiscence was 0% in a study by Kumar., et al. [21] whe-

reas it was reported to be 2.7% by Guimond., et al. [10] using 3-D
plates. We had reported 0% wound dehiscence in our study. All

these studies including ours prove that while using 3-D plating sys-

tem, wound dehiscence is usually less or nil as compared to other
plating systems.

Segmental mobility was reported in 10% cases in a study series

of 20 patients by Kumar., et al. which was not observed in any of
our patients in either group [21].

As per the principle of a 3D plate to treat fractures near the

mental foramen, the plate should be placed above the nerve, and, to

avoid injury to the dental roots, holes should be drilled monocortically, directing them into space between the roots. A rectangular

plate and short screws are preferred [1]. Cases of oblique fracture
running through the mental foramina required more time in pla-

cement of 3D plates. This might be due to difficulty in achieving
the principle of 3D plate fixation (horizontal bar perpendicular and
vertical bar parallel to the fracture line) which results in limitation

of using 3D plate in such cases [23]. Similar difficulty was encountered in our study while placing the 3D miniplates in 2 cases with
oblique fracture line.

According to Kshirsagar R., et al [24], the maximum voluntary

bite force measurement in healthy Indian individuals is of the or-

der of 36 kg in the molar region and 15 kg in the incisor region.
In our study, bite force was compared between the two groups at

the end of 4 weeks (mean bite force at premolar region in group
A=7.9kg, mean bite force in group B=7.6kg) and the difference in

bite force between two groups was not statistically significant. This
is in accordance with the study of Gupta A., et al. [25] who also did

not find any statistically significant difference in incisor and molar
bite forces in two groups treated using a single miniplate and 2 miniplates in anterior mandibular fractures.

Conclusion

Thus, it can be concluded that 3D plates are equivalent in ter-

ms of above studied parameters to the conventional miniplates in

in terms of use of hardware, time and cost of overall treatment as
they use fewer plates and screws. Only drawback is that the 3D mi-

and those involving the mental nerve, and is also difficult to adapt.

The small sample size and limited follow-up could be considered
as the limitations of this study. Further study with larger sample
size and long term follow up period is required for establishment
of this result.
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