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Abstract

Purpose The aim of this study is to clinically and radio-
graphically evaluate the stability of parasymphysis fracture
managed with lag screws, miniplates and 3D miniplates.
Materials and Method Ninety- eight patients diagnosed
with parasymphysis fracture were treated using lag screws
in group 1, two 4-hole miniplates in group 2 and 3D
miniplates in group 3. Intraoperative stability and duration
of fixation was assessed. Postoperative clinical evaluation
was done at 1 week, 1 month, 3rd month, 6th month and
1 year for complications and oral function. Radiological
evaluation was done at 3rd and 6th month. Only 92 patients
were considered for statistical analysis since 6 patients
were lost during follow-up.

Results Road traffic accident (65.3%) was the primary
cause of mandibular fractures. Postoperative pain score
showed a statistically significant difference after 1 week
and 1 month duration (P value < 0.001). ANOVA test
showed VAS was significantly higher at pre-op followed
by Ist day and 1 week, but no significant difference after
3 months in all groups. Radiographic analysis did not show
significant difference in approximation of fracture segment
among 3 groups after 6 months (P-value = 0.117). Chew-
ing efficiency at 6 months and occlusion by surgeon

<l Revanth Kumar Salavadi
revanthkumar22 @ gmail.com

Department of Dentistry, ESIC Medical College and
Hospital, Sanathnagar, Hyderabad, Telanagana 500038, India

Department of Oral and Maxillofacial Surgery, Sri Sai
College of Dental Surgery, Vikarabad, Telangana, India

Department of Oral and Maxillofacial Surgery, VSK’s Sri Sai
Superspeciality Dental Hospital, Uppal, Hyderabad,
Telangana, India

evaluation at 3 months showed a significant difference
(P value < 0.001).

Conclusion Lag screw fixation was technique-sensitive,
relatively inexpensive and was less time consuming
method when compared to miniplates and 3D plates. Lag
screws and 3D plates are superior in reducing the incidence
of complications and better in oblique or sagitally dis-
placed mandibular fractures.

Keywords Parasymphysis fracture - Lag screws -
Conventional miniplates - Three-dimensional miniplates -
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Introduction

Maxillofacial region is associated with several important
functions of daily life. The present modernization has led
to increasing incidences of traumatic injuries to the max-
illofacial skeleton as a result of road traffic accidents.
Mandible is the second most commonly fractured bone of
the maxillofacial skeleton after zygoma because of its
position and prominence [1, 2]. In mandible, management
of fractures particularly in the parasymphysis region is
challenging due to its unique anatomy in the shape of
parabola, blood supply, muscular attachments, curvature
and thickness of cortical plates [1, 2].

Schede initially applied the concept of rigid internal
fixation to the facial skeleton in 1888 [3]. Lag screws were
introduced in the management of maxillofacial trauma in
1970 by Brons and Boering [4]. Principle of lag screw is
based on axial compression of bone fragments where forces
of functional loading are counterbalanced by thick bicor-
tical screws. In 1973, Michelet et al. used small easily
bendable, non-compression miniplates with monocortical
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screws for mandibular fractures [5]. Champy’s method of
semirigid fixation uses adaptable monocortical miniplate
along the “ideal osteosynthesis line.” Shortcomings of lag
screws and miniplates led to the development of 3D (three-
dimensional) miniplates by Mustafa Farmand in 1992 [6].
Considering the advantages and disadvantages of rigid and
semirigid fixation techniques, this study was intended to
compare the efficacy of lag screws, miniplates and 3D
plates in the treatment of mandibular parasymphysis
fractures.

Materials and Methods

In total, 163 patients were assessed for eligibility to par-
ticipate in the study. Sixty-five patients were excluded from
the study due to various reasons. Remaining 98 patients
were randomly allocated into each group. Patients with
isolated parasymphysis fracture of mandible without gross
comminution of the fracture segments was included.
Patients with large hematoma, severely infected fractures
and grossly comminuted fractures with extensive damage
of fractured bony segments, medically compromised con-
dition and with any associated bone pathology were
excluded from the study. Erich’s arch bars were placed
preoperatively in all the patients. Preoperatively, all
patients were given prophylactic antibiotics and were
operated by the same surgical team under either general
anesthesia or local anesthesia.

Patients were explained about the three fixation systems
available and were blinded for the type of device used.
Two lag screws with either of the sizes 2 x 16 mm, 2 x
18 mm were used based on the clinical necessity in group 1
(33) (Fig. 1). Two 4-hole with gap stainless steel mini-
plates were used in group 2 (34) with 2 x 8 mm mono-
cortical screws (Fig. 2). Four-hole 3D stainless steel
miniplates were used in group 3 (31), with 2 x 8§ mm
screws (Fig. 3). Six patients did not turn for follow-up, so
92 patients were analyzed and evaluated for different sta-
tistical variables. Intraoperatively, stability and duration of
fixation (time from the initiation of exposure of fracture
site till the completion of fixation) were assessed.

Postoperative assessment was done by one of the clini-
cians who were not a part of the surgical team and were
blinded for the type of device used for fixation of
parasymphysis fracture. Patients were analyzed at Ist
week, 4th week, 3rd month, 6th month and 1 year for
complications like pain, infection, wound dehiscence,
neurological deficit, mobility of fragments, plate fracture.
Evaluation for neurological deficit was done by 2-point
discrimination and pinprick tests. Evaluation of osteosyn-
thesis (infection, plate fracture, mobility of fracture seg-
ments, chewing, occlusion and interincisal opening) was
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Fig. 1 Lag screw group. a Preoperative clinical picture of lag screw
group. b Preoperative radiograph of patient treated with lag screws.
¢ Immediate postoperative radiograph of patient treated with lag
screws. d 6 months postoperative radiograph of patient treated with
lag screws

done by using the treatment scoring system given by
Uglesic in 1993 [7]. Proper intercuspation was considered
to be a good occlusion while an open bite or step in the
occlusion was considered as major occlusal discrepancy
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Fig. 2 Miniplate group. a Preoperative clinical picture of miniplate
group. b Preoperative radiograph of patient treated with miniplates.
¢ Immediate postoperative radiograph of patient treated with mini-
plates. d 6 months postoperative radiograph of patient treated with
miniplates

while a gap of less than 3 mm between intercuspation was
considered as minor occlusal discrepancy. Self-evaluation
of chewing was analyzed based on scoring system given by
V Uglesic. —5 points: not able to chew, 0 points: on soft
diet, + 3 points: on normal diet, but can chew only on one
side, + 5 points: on normal diet. Radiologically, approxi-
mation of the fracture segment (decrease in fracture gap,

d (6 months postoperative)

Fig. 3 3D miniplate group. a Preoperative clinical picture of 3D plate
group. b Preoperative radiograph of patient treated with 3D
miniplates. ¢ Immediate postoperative radiograph of patient treated
with 3D miniplates. d 6 months postoperative radiograph of patient
treated with 3D miniplates

displacement or no displacement), screw loosening, plate

fracture, bone healing (reduction in fracture gap), adverse
reactions in screw vicinity were assessed in OPG for 3
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groups, and occlusal radiograph was also taken in case of
lag screws for evaluating proper anatomic reduction.

Results

This study consisted of 83 male and 9 female patients.
Road traffic accident was the common cause of mandibular
fractures accounting for 60 (65.3%) cases, followed by fall
in 14 (15.2%) cases, assault in 14 (15.2%) cases and
occupational trauma in 4 (4.3%) case. ANOVA with post
hoc Tukey’s test compared the duration and fixation time
among 3 groups (Table 1). Group 2 had highest mean
duration followed by Group 3 with least being Group 1.
Mean time in Group 1, Group 2 and Group 3 was 5.13 min,
with a standard deviation of 0.85, 11.23 min with a stan-
dard deviation of 1.78 and 9.23 min with standard devia-
tion of 1.48, respectively (P value < 0.001).

After 1 week, postoperative infection was noticed in 4
patients in Group 2 (P-value = 0.041). Soft tissue infection
was noticed in these patients and managed with antibiotics
and analgesics. In one of these patients, postoperatively
arch bars were removed after 15 days of surgery upon
patient insistence and eyelet wiring was done after 20th
post-op day and was put on IMF for stabilization of frac-
ture. After 1 month all the patients in 3 groups showed no
signs of infection. Pain score showed a statistically sig-
nificant difference postoperatively after 1 week and
1 month duration (P value < 0.001). ANOVA test showed
that the VAS was significantly higher preoperatively fol-
lowed by 1st day and 1 week, but no significant difference
was noticed after 3 months in all the groups (Table 1). This
difference is attributed to immediate postoperative infec-
tion in 4 patients in Group 2. None of the patients revealed
neurological deficit.

Postoperative radiographic assessment showed properly
reduced fracture segments with gradual bone healing and
disappearance of the fracture line by 6 months in all

patients. Statistical analysis did not show significant dif-
ference of approximation of fracture segment among 3
groups after 6 months (P-value = 0.117). Preoperative
interincisal opening in most of the patients in all the 3
groups had moderate mouth opening (16-30 mm). Post-
operatively there is a gradual increase in mouth opening
during follow-up visits. No statistically significant differ-
ence was observed among the 3 groups. Postoperative
evaluation of osteosynthesis was done using ANOVA with
post hoc Tukey’s test (Table 2). Chewing efficiency at
6 months and occlusion evaluation by surgeon at 3 months
showed a significant difference (P value < 0.001).

Discussion

Management of parasymphysis fractures is always chal-
lenging due to its unique anatomy, blood supply, muscular
attachments, curvature and thickness of cortical plates [8].
Concepts of tension at superior border and compression at
inferior border hold true for body and angle fractures due to
the action of masseter and temporalis muscles; this concept
is inverted for parasymphysis fractures due to the action of
suprahyoid musculature [9], and thus, unique biomechan-
ical behavior can be expected with the point of rotation
about the condyle [10]. The present study was done to
compare the outcome of parasymphysis fracture managed
with 3 different fixation systems available in the literature,
i.e., lag screws, miniplates and 3D plates.

The male dominance in the present study was also
reported by Haug et al. [11]. RTA (35.6%) was the primary
cause of parasymphysis fracture followed by fist fights
(31.8%), occupational (11.6%) and sports injuries (3.3%).
This was similar to the findings in previous studies [12].
Intraoperatively, time duration for miniplate fixation was
higher compared to 3D plate and lag screw fixation. This
was due to time taken in contouring the miniplates and
application of additional screws to stabilize the fracture.

Table 1 Comparision of duration of fixation, pain score and mouth opening among Lag screw, Miniplate and 3D miniplate groups

Lag screws Miniplates 3D miniplates F-value P-value

Mean SD Mean SD Mean SD
Duration of fixation (minutes) 5.13 £ 0.85 11.23 £ 1.78 9.23 + 145 149.637 < 0.001
VAS pre-op 6.81 + 1.08 697 £ 1 6.84 + 1.41 .156 .855
VAS 1 day post-op 342 £ 0.50 3.97 £ 1.40 3.32 £0.80 3911 .024
VAS 1 week post-op 1.71 £ 0.64 2.53 £ 0.81 1.81 £ 0.60 12.817 < 0.001
VAS 1 month post-op 0.52 £ 0.50 1.40 £ 0.97 0.81 £+ 0.60 11.994 < 0.001
VAS 3 month post-op 0£0 0.10 £ 0.40 0£0 1.914 153
VAS 6 month post-op 0£0 0£0 0£0 0 0
Mouth opening 6 months post-op 40.52 + 1.46 39.83 £ 1.62 39.90 £1.23 2.049 135
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Table 2 Evaluation of osteosynthesis among Lag screw, Miniplate and 3D miniplate groups by treatment scoring system
Scoring criteria Lag screws Miniplates 3D miniplates X? value P-value
Complication at 1 week 0 31 27 31 6.409 0.041
-1 0
-2 0 0 0
-3 0 0 0
-5 0 0 0
Complication at 1 month 0 31 28 31 4.225 .376
-1 0 1 0
-2 0 0 0
-3 0 0 0
-5 0 1 0
Complication at 3 months 0 0 0 0 0 0
Chewing at 3 months -5 0 3 0 13.782 .008
0 0 6 0
+3 6 3 6
+35 25 21 25
Chewing at 6 months -5 0 0 0 13.265 .001
0 0 6 0
+3 0 6 0
+35 31 24 31
Occlusion—surgeon at 3 months -5 0 0 0 21.781 .00
-3 0 0
+ 1 0 0
+3 3 3
+5 28 15 28
Occlusion—self at 3 months -5 0 0 0 13.782 .008
-3 0 0
+1 0 0
+3 6 3 6
+35 25 21 25
Occlusion—surgeon at 6 months -5 0 0 0 6.910 .032
-3 0 0 0
+1 0 0
+3 6 0
+35 28 24 31
Occlusion—self at 6 months -5 0 0 0 .005 997
-3 0 0 0
+ 1 0
+3 6 6 6
+5 25 24 25

Ellis and Ghali [13], and Schaaf et al. [14] also reported
that lag screws could be applied more rapidly than mini-
plates. But, miniplates were easily maneuverable in case of
fractures running through mental foramina, in which plates
were placed superior and inferior to the foramina and
proved to be more advantageous over 3D miniplates and
lag screws.

Average preoperative pain score was similar in all
groups. Significant difference was noticed postoperatively
after 1 week and 1 month among three groups, because 4
patients in Group 2 had infection at the surgical site and
was managed by antibiotics and analgesics. CDC and
Johnson et al.’s [15] criteria were used for evaluating
surgical site infection in our study. The literature reveals
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that ORIF is associated with 3% to 32% of postoperative
infection. [16] Few studies reported incidence of infection
with 3D plates as 5.4—9% and 2.4—11.7% for lag screws.
[17, 18] The current study reported 0% incidence of
infection in lag screws and 3D plates.

Postoperatively, 15 patients in Group 2 had minor
occlusal discrepancy which was corrected by placing
guiding elastics for a period of 2 weeks. But, one patient
was put on IMF with the help of eyelet wiring as arch bars
were removed postoperatively after 15 days. Postoperative
occlusion was satisfactory in all patients of Groups 1, 2 and
3 after 3 months. Minor occlusion discrepancy was repor-
ted in 9 out of 30 patients treated with lag screw fixation in
a study by Zacharaides et al. [19]. This was due to inability
to place the second screw exactly perpendicular to the
fracture line which results in malocclusion. So, lag screws
should always be placed perpendicular to the bevel of the
fracture to prevent displacement of fragments when screws
are tightened and the bones are compressed.

Neurological deficit was not seen in any of the patients
in our study but some studies revealed 2% neurological
deficit following the parasymphysis fracture management
with various fixation devices [15, 20, 21]. Previous studies
revealed incidence of wound dehiscence to be 3.4% in
miniplate group, 1.2% in lag screw group [4, 9, 13] and 0%
in 3D plates [22, 23]. Complication rates of lag screw
osteosynthesis range approximately 2.4% to 11.7% and
3.8% to 28% for miniplates and 0% to 10% for 3 D plates
[2, 3, 24-29]. A meta-analysis showed that lag screw is
superior to miniplates in reducing the incidence of post-
operative complications [30].

Recently, an in vitro study has evaluated the biome-
chanical behavior of four different types of rigid fixation
systems with semirigid fixation system and proposed that
3D struts plates had greater resistance to compression loads
than the miniplates [31]. In contrast to this, lag screw
facilitates more accurate reduction, good stability, rigidity
and less operating time and early functional improvement
[32].

According to Uglesic [7], the success of mandibular
fracture osteosynthesis depends on the incidence of com-
plications and the ability of fractured jaw to resume normal
oral functions and we used these treatment scoring criteria
to evaluate the outcome of patients in our study. Results in
our study showed some incidence of complications
immediately after surgery in miniplate group, but over a
long period of time all the three fixation devices proved to
be effective in restoring normal oral function by showing
clinical improvement in occlusion, chewing efficiency and
mouth opening. Results of the present study suggest that
fixation of mandibular parasymphysis fracture with 3D
plates and lag screws would give a promising outcome with
less number of complications in simple oblique fractures
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with minimal or no displacement and miniplates would be
the viable option in case of fracture running through the
mental foramina.

Conclusion

Lag screws, miniplates and 3D plates were found to restore
normal anatomic function of mandibular parasymphysis
fracture in long run. But the major difference is duration of
fixation and postoperative complications as seen in our
study. Lag screws and 3D plates are better in oblique or
sagitally displaced mandibular fractures in which they were
quicker to apply and allow early functional improvement
than conventional miniplates. Conventional miniplates
proved to be better in case of comminution and fractures
running through mental foramina. Considering the stress
shielding effect of lag screws and extended time duration
for fixing the miniplates, one can choose the fixation device
by weighing the risks over benefits.
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