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ABSTRACT

Introduction: Recently, three dimensional plates were introduced to treat mandibular fracture aiming to neutralize compressive,
tensile and torsional force and thus providing better stability across the fracture line. Studies have been conducted to evaluate
efficacy of these plates ,which include a wide array of configurations, in treatment of mandibular subcondylar fractures.
Objectives: To compare the efficacy of rhombic three-dimensional plate versus trapezoidal three-dimensional plate in
treatment of mandibular subcondylar fractures. Objectives: To compare the efficacy of rhombic three-dimensional plate versus
trapezoidal three-dimensional plate in treatment of mandibular subcondylar fractures.

Methodology: Twenty patients with mandibular subcondylar fractures indicated for open reduction were recruited in the study.
Patients were randomly divided into two equal groups; group A was treated with the rhombic three-dimensional plate, while
group B was treated with the trapezoidal three-dimensional plate. Both groups were followed up clinically and radiographically
for a period of 6 months to evaluate the patients mandibular movements, mandibular deviation on mouth opening and bone
density in the fracture line.

Results: There was no statistically significant difference between the two groups regarding mandibular movements and
mandibular deviation in mouth opening. However, group B showed a significantly higher mean bone density in the fracture
line than group A.

Conclusion: Both rhombic and trapezoidal plates are effective in treatment of subcondylar fracture with minimal complications.
Furthermore, trapezoidal plates provides a better fracture stabilization and thus better bone healing when compared to the
rhombic plate.
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INTRODUCTION placed in a diagonal pattern parallel to the posterior
and anterior border of the condyle to neutralise both

compressive and tensile forces along the fracture line. B¢

The mandibular condyle is considered a weak spot

in the mandibular anatomy and are very vulnerable
to fracture with frontal and lateral blows to the
mandible. Moreover, condylar fractures accounts for
around 1820%- of maxillofacial fractures and can
be classified based on anatomy into intracapsular
condylar head fractures, extracapsular condylar neck
fractures and extracapsular subcondylar fracture. [

Management of condylar fractures can be achieved by
either closed or opened reduction according to the amount
of displacement. Open reduction and internal fixation
(ORIF) is indicated when the amount of displacement
is greater than 100 or when the posterior facial height
is reduced by more than 2 mm especially with bilateral
condylar fractures. -4

Studies proved that when open reduction is indicated,
subcondylar factures needs at least two miniplates
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Recently, many forms of three dimensional miniplates
were introduced for fixation of condylar fractures

aiming to dtabilize the condyle three dimensionally
and at the same time providing an option smaller in
size than the two miniplates and thus can be placed in
high condylar fractures where there is no space for two
miniplates. Furthermore, three dimensional plates make
conservative surgical approaches including intraoral
approaches and endoscopic approaches more feasible. 7!

Through out the last decade, many forms of three
dimensional condylar plates were introduced including A
shaped plates, lamboid plates, delta plates, rhombic plates
which is a modification for the delta plates and trapezoidal
plates. All these plates aim at stabilizing condylar fractures
through neutralizing compressive, tensile and shear forces.

Several clinical and biomechanical studies were conducted

DOI: 10.21608/0MX.2022.173577.1173



3D PLATES IN SUBCONDYLAR FRACTURES

on some of these plates to compare their performance. -2

The null hypothesis of the study was that there will
be no significant difference between the subcondylar
fractures treated by Rhombic plate and those treated with
the Trapezoidal plate in terms of range of mandibular
movements and bone density in the fracture line.

The objective of our study is to compare both clinically
and radiographically the effect of three dimensional
rhombic plate versus trapezoidal condylar plate (TCP)
in the fixation of mandibular subcondylar fractures.

MATERIALS AND METHODS

This study is a randomized controlled clinical trial
conducted on 20 patients recruited from the Oral
and Maxillofacial Surgery Department, Faculty of
Dentistry, Alexandria university; the sample size
was based on a statistical sample size estimation.
In addition, all patients signed an informed consent
stating the benefits and complications of the procedure.

Patients had to fulfil the following criteria to be recruited

in the study: 1- patients with age range from 20- 40
years old, 2- patients having displaced condylar fracture
indicated for open reduction. Furthermore, patients with
relevant systemic diseases contraindicating surgery or
affecting bone healing and comminuted fractures were
excluded from the study. [

The patients were randomly assigned equally into two
groups using computer generated method (Randomizer.
org, Pensylvania, USA); group A was treated using the
three-dimensional rhombic plate, while group B was
treated using the three-dimensional trapezoidal plate.

Blinding was done by giving assigning a number for
each patient by an assistant. A copy of this number was
kept in an envelope indicating to which group the patient
belongs. This envelope was kept by a trial independent
individual who was assigned the role of opening it only
at the time of intervention; so that the group to which the
patient is allocated was concealed from the investigator. ['3!

Materials :

Two types of three dimensional miniplates were used in
this study: 1- The rhombic plate (KLS Martin, Tuttlingen,
Germany) which is manufactured of pure titanium grade 2
and with a thickness of I mm; they are secured in place with 5
titanium screw with 2mm head diameter. 2- The tapezoidal
plate (Traumec, Brazil) which is also manufactured of
titanium and secured in place using 4 titanium screws.

Methods :
Preoperative phase

Thorough history was taken for all the patients followed
by extra oral and intraoral clinical examination by
inspection and palpation. Moreover, radiographic

examination was done using computed tomography
(CT) to confirm the diagnosis, detect the amount of
fracture displacement and for treatment planning.

Operative phase ! ( Figure 1,2 )

Figure (1): A: Preoperative CT, B: Fixation with rhombic
3D plate, C: immediate postoperative CBCT, D: 6 months
postoperative CBCT.

Figure (2) : A: Preoperative CT, B: Fixation with
trapezoidal 3D plate, C: immediate postoperative CBCT,
D: 6 months postoperative CBCT.
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All patients were operated and general anaesthesia with
nasotracheal intubation. Maxillomandibular fixation
(MMF) was achieved to secure occlusion. The appropriate
extra oral surgical approach was determined based on the
level of fracture and the amount of displacement followed
by dissection to expose the fracture line. Reduction was
achieved using bone clamp followed by fixation using
rhombic plate in group A and using trapezoidal plate in
group B.

After fixation, the MMF was removed and the wound
closure was achieved in layer using resorbable polylac-
tatic polyglycolic acid sutures (Vicryl, Ethicon, USA)
for the deep layer and non resorbable 5 0 polypropyl-
ene suture (Prolene, Ethicon, USA) for the skin layer.

Postoperative phase

Postoperative medications were prescribed for the patient
including Amoxicillin clavulanate 1 gm intravenously
for 5 days postoperatively (Augmentin, GlaxoSmith-
Kline, UK) and Diclofenac sodium 75 mg intravenously
(Cataflam, Novartis, Basel, Switzerland ). In addition,
patients were instructed to adhere to postoperative care
instruction and the sutures were removed after one week.

Follow up phase

All patients were followed up clinically at 1 week, 3 weeks,
3 months and 6 months postoperatively to check mandib-
ular movement in all 3 planes (maximal mouth opening
and protrusive and lateral excursive movements) and de-
viation in mouth opening. These measurement was done
using a mm ruler. In addition, wound healing was followed
up and any infection or complication was recorded.!']

Moreover, radiographic follow up using cone beam com-
puted tomography (CBCT) was done at immediate postop-
eratively and after 6 months to measure the bone density
in the fracture line. The bone bone density was measured
using CBCT software (OnDemand3D, Cybermed, South
Korea) at six different points across the fracture line
and the mean was calculated. In addition, any cases of
non union or facture in plates and screws were noted.!'!)

Statistical analysis

Data were fed to the computer and analyzed using IBM
SPSS software package version 20.0. (Armonk, NY:
IBM Corp). Categorical data were represented as num-
bers and percentages. Chi-square test was applied to
compare between two groups. Alternatively, Fisher Ex-
act correction test was applied when more than 20% of
the cells have expected count less than 5. For continuous
data, they were tested for normality by the Shapiro-Wilk
test. Quantitative data were expressed as mean and stan-
dard deviation. Student t-test was used to compare two
groups for normally distributed quantitative variables .

Significance of the obtained results was judged at the 5%
level.

RESULTS

This study was conducted on 20 patients (18 males and 2
females). Their age ranged from 22- 40 years old with a
mean of 26.5 years old. The patients were clinically and
radiographically followed up for 6 months postoperatively.
Clinical follow up (Table 1)

Group A Group B Test of
(n=10) (n=10) sig. P

Maximal mouth opening

Week 1 233+4 243+42 t=0.542 0.594

3 weeks 29,1 =53 294+£55 t=0.124 0.903

3 months 345+3.7 344+52 t=0.050 0.961

6 months 390+24 39.1+4 t=0.068 0.947
Protrusive movement

Week 1 45+14 5£1.2 t=0.832 0.416

3 weeks 55+1.8 6.7+1.4 t=1.668 0.113

3 months 7.7+1.6 78+1.1 t=0.163 0.872

6 months 89+1 88+1 t=0.221 0.828
Lateral movement

Week 1 5+09 47+£1.4 t=0.557 0.584

3 weeks 74+1.1 63+14 t=1.955 0.066

3 months 89=1.1 89=+0.9 t=0.0 1.000

6 months 98+1.1 10.1+1.1 t=0.600  0.556
Deviation on mouth opening

Week 1 5(50%) 6(60%) %?=0.202 "Fp=1.000

3 weeks 2(20%) 3(30%) x*=0.267 ™p=1.000

3 months 0(0%) 0(0%) - -

6 months 0(0%) 0(0%) - -

Bone density in fracture line
Immediate postoperative 234.8+70.6 197.4+40.7 t=1.450  0.168

6 months 1072.1+83.5  1200.1£783 t=3.535" 0.002"
Increase 837 + 140 1003 +£97.87  t=3.062"  0.007"
Data was expressed by using Mean £ SD. SD: Standard deviation
t: Student t-test %% Chi square test FE: Fisher Exact

p: p value for comparing between the two studied groups
*: Statistically significant at p < 0.05

Table 1 : Comparison between the two studied groups
according to different parameters

1- Maximal mouth opening

The mean maximal mouth opening for group A at 1 week

postoperative was 23.3+4 mm while for group B the mean
was 24.3+ 4.2 mm . At 3 weeks postoperatively, the mean
for group A was 29.14 5.3 mm while that for group B was
29.4+ 5.5 mm . Furthermore, at 3 months postoperatively
the mean for group A was 34.5+ 3.7 mm while that for
group B was 34.4+ 5.2 mm. At 6 months postoperatively
the mean was 39 + 2.4 mm for group A and 39.1+ 4 mm
for group B.

Regarding maximal mouth opening, there was no
statistically significant difference between the two groups
through out the study period.
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2- Protrusive mandibular movement

The mean protrusive movement for group A at 1 week
postoperative was 4.5+ 1.4 mm while for group B the mean
was 5 + 1.2 mm. At 3 weeks postoperatively, the mean for
group A was 5.7+ 1.8 mm, while that for group B was 6.7+
1.4 mm . Furthermore, at 3 months postoperatively the
mean for group A was 7.7+ 1.6 mm, while that for group B
was 7.8+ 1.1 mm . At 6 months postoperatively the mean
was 8.9 = 1 mm for group A and 8.8 £ 1 mm for group B.

Regarding the protrusive movement, there was no
statistically significant difference between the two groups
through out the study period.

3- Lateral mandibular movement

The mean lateral excursive movement at 1 week postop-
erative was 5 + 0.9 mm for group A and 4.7 + 1.4 mm for
group B. At 3 weeks postoperatively, the mean for group
A wpostoperat.] mm while that for group B was 6.3+ 1.4
. Furthermore, at 3 months postoperatively the mean for
group A was 8.9 = 1.1 mm while that for group B was 8.9
+ 0.9 mm . At 6 months postoperatively the mean was 9.8
+ 1.1 mm for group A and 10.1 + 1.1 mm for group B.

The difference between the 2 groups was found to
be statistically insignificant through the study period.

4- Lateral deviation on mouth opening

At 1 weak postoperative, five patients in group A
showed deviation on mouth opening accounting for 50%
of group 1; in group B, six patients (60% of the group)
showed lateral deviation on mouth opening. At 3 weeks
postoperatively, the number of patient with lateral
deviation on mouth opening decreased to two patients in
group A (20%) and three patients in group B (30%). At
3 and 6 months postoperatively, none of the patients in
both groups showed lateral deviation in mouth opening.

Regarding the lateral deviation on mouth open-
ing, there was no statistically significant difference
between the two groups during the study period.

5- Complications

One of the patients in group B showed infection in the
surgical wound at the one week follow up, which was
treated and cured with no effect on fracture fixation and
thus the success rate was 100 % in both groups. In addi-
tion two of the patients (one in each group) showed tem-
porary affection of facial nerve function which gradu-
ally improved within the 6 months follow up period.

Radiographic follow up (Table (1) and Figure(3))

Figure (3): Comparison between the two studied groups
according to bone density in fracture line
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The mean bone density in the fracture line at immediate
postoperatively was 234.83 + 70.6 HU in group A and
197.4 + 40.7 HU for group B. At 6 months postoperatively,
the mean for group 1 was 1072.1 + 83.5 HU for group A
and 1200.1 £+ 78.3 HU for group B. In addition, the mean
bone density was statistically significant higher in group B
than in group A.

Moreover, the increase in bone density from immediate
postoperative to 6 months was 837+ 140 HU in group
A and 1003 + 97.87 HU in group B showing a statisti-
cally significant difference between the two group re-
garding the percent change in bone density in favour
of group B. In addition, there was no incidence of plate
fracture, screw loosening and non union or malunion.

DISCUSSION

In this study, the exclusion criteria included com-
minuted fractures and patients with systemic diseas-
es affecting bone healing such as uncontrolled dia-
betes mellitus, rheumatic arthritis and osteoporosis.

This coincides with Elamir et al ' who stated in their
systematic review that both type 1 and type 2 diabe-
tes mellitus has a negative impact on bone metabolism
and thus affecting bone quality, quantity and turnover.
This was confirmed by studies conducted by Napier et al
(151 and Shen X% who also reported that diabetes impedes
bone healing.

Moreover, Satoh k') et al who reported in their study on
methotrexate drug used in treatment of rheumatic arthritis
on fracture healing that methotrexate inhibits subperiosteal
bone deposition leading to delayed bone healing. Further-
more, Eastel R et al "8 stated that osteoporosis is asso-
ciated with an imbalance in the bone remodelling cycle
leading to bone loss which can eventually lead to bone
fracture and can also affect the rate of fracture healing.
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In addition, the patients randomly recruited for our study
were 18 males (90%) and 2 females (10%). This coin-
cides with most studies and could be attributed to the
fact that males especially in their third decade are more
engaged in interpersonal violence than female.!'*2

Regarding the mandibular movements, results of our
studies showed no statistically significant difference be-
tween the two groups throughout the study period. At 6
months, the mean maximal mouth opening was 39 mm for
group A and 39.1 mm for group B. Moreover, the mean
protrusive movement and the lateral excursive move-
ment were 8.9 mm and 9.8 mm respectively for group
A and 8.8 mm and 10.1 mm respectively for group B.
This could be owed to the fact that that fixation and sta-
bility at the fracture line in both groups was sufficient
for the affected muscles of mastication to heal properly
and regain the normal mandibular range of movement.

These results coincides with Elhalawani et al Y study in
2017 in which they compared the rhombic 3d plate with
two miniplates in subcondylar fracture fixation. In the
rhombic plate group of their study, the maximal mouth
opening at 6 months was 38.4 mm. Whereas, the protru-
sive and lateral excursive movements were 9.1 mm and 9.5
mm respectively.

Moreover, the $tudy conducted by lauer et al 2! on the
delta three dimensional plate stated that the mean maxi-
mal moth opening at 6 weeks follow up was 41 mm,
while the protrusive movement was 5 mm and the lat-
eral mouth opening was 6 mm. These results partly
match our study regarding the mean lateral and protru-
sive movements. However, the maximal mouth opening
values took a longer 6 months interval to reach the same
values. Furthermore, results of our study resemble stud-
ies done by Leonhardt et al ! on the rhombic plate and
that conducted by Ganguly et al "' on the delta plate.

In addition, Palani T et al ¥ reported in their clinical study
on the trapezoidal condylar plate that the maximal mouth
opening at 6 months showed an average of 40 mm which
matches with our findings. Moreover, Sikora M et al in their
study on 113 patients with condylar fractures treated with
three dimensional delta and trapezoidal plates reported an
average mouth opening of 49.23 mm. In the last mentioned
study, they where evaluating three dimensional plates and
did not compare between trapezoidal and delta plates.

Furthermore, Chaudhary M et al ™ conducted a study
on 15 mandibular subcondylar fracture cases to evalu-
ate the trapezoidal condylar. Their study reported a
range of 34 to 42 mm at 6 months follow up which co-
incides with the results of our study but they did not
measure protrusive and lateral excursive movements.
In the current study, the lateral deviation in mouth open-
ing showed no statistically significant difference between
the two groups at the different follow up periods with

both groups showing no lateral deviation starting from
the third postoperative month. These results are in coin-
cidence with Palani et al 2 who reported that out of 20
patients treated with trapezoidal condylar plates only 3 pa-
tients still had deviation on mouth opening after 6 months.

Regarding the postoperative complications, only one pa-
tient in this study (5%) showed wound infection and this
could be attributed to the patient not properly following
wound care instructions. However, the infection was treat-
ed successfully and did not affect fracture healing. In ad-
dition, two patients (10%) showed temporary affection of
facial nerve function which could be attributed to pressure
on the nerve during retraction or by postoperative edema.

This is in line with the study achieved by Koirala U et
al % evaluating the retromandibular transparotid approach
for subcondylar fractures in which they recorded surgical
site infection in 2 out of 35 treated patients with a per-
centage of 5.7%. They also reported 4 patients with tran-
sient affection of facial nerve with a percentage of 13.8%.

Furthermore, Tomar K ©7 in his study evaluating the
transmasseteric retroparotid surgical approach in treat-
ing subcondylar fractures stated that 4 out of 25 patients
(16%) included in his study showed transient facial nerve
affection which subsided within 3 weeks postoperatively.

The success rate in this study was 100 % in both groups
with no incidence of plate or screw fracture or loosen-
ing. This matches findings by Leonhardt et al 1 who
reported in his study evaluating the rhombic plate that
7 cases out of 81 patients needed surgical revision and
thus the success rate in his study was 92.6%. In addi-
tion, a $tudy conducted by Cortelazzi et al ¥ on trap-
ezoidal plates reported a 100% success rate despite the
fact that 3 patients out of the 62 patients involved in the
study showed wound infection and one of the 3 patients
showed loosening in one of the plate screws but this did
not affect fracture healing. These results also come in
alignment with Chaudhary et al ?*! study on trapezoidal
plates; they also stated that the success rate was 100%.

Regarding the bone density in the fracture line, the mean
for group B treated with trapezoidal plate was statistically
significantly higher at 6™ month postoperatively than that
in the thombic plate group. In addition the change in bone
density from immediate postoperative to 6 months postop-
erative was also statistically significant higher in the trap-
ezoidal plate group. This could be explained by the fact
that the screw holes in the trapezoidal plate are horizon-
tally oriented in the proximal part of the subcondylar fac-
ture; this pattern offers better stabilization of the fracture
when compared to the vertical oriented screws in the rhom-
bic plate and thus better healing across the fracture line.
These findings regarding bone density are con-
sistent with studies done by Elhalawani et al
21  who compared rhombic plates with two
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miniplates in treatment of subcondylar fractures; they
reported in their study that the mean bone density was
higher in the rhombic plate group and attributed this
to the three-dimensional stabilization of the fracture.
This also coincides with Oraby et al ! who conduct-
ed a study comparing trapezoidal plates to the two
miniplates in treatment and got similar results. How-
ever, to the best of our knowledge, no studies were
conducted to compare the efficacy of the rhombic
three-dimensional plate to that of the trapezoidal three-
dimensional plate in treatment of condylar fractures.

In conclusion, both rhombic and trapezoidal plates are
effective in treatment of subcondylar fracture with mini-
mal complications. Furthermore trapezoidal plates pro-
vides a better fracture stabilization and thus better bone
healing when compared to the rhombic plate. It is recom-
mended to perform further studies with larger sample size
and to test the biomechanical properties of the two plates.

CONFLICTS OF INTEREST

There are no conflicts of interest.

REFERENCES

1- Gualtieri M , Pisapia F, Fadda MT, Priore P, Valen-
tini V. Mandibular Fractures Epidemiology and Treatment
Plans in the Center of Italy: A Retrospective Study. J Cra-
niofac Surg 2021: 32(4): e346-¢349.

2-Vincent A, Ducic Y, Kellman R. Fractures of the Man-
dibular Condyle. Facial Plast Surg 2019: 35(6): 623-626.

3-Kommers SC, van den Bergh B, Forouzanfar T. Quality
of life after open versus closed treatment for mandibular
condyle fractures: a review of literature. J Craniomaxillo-
fac Surg 2013; 41: 221-5.

4-Shiju M, Rastogi S, Gupta P, Kukreja S, Thomas R, Bhu-
gra AK, et al. Fractures of the mandibular condyle - Open
versus closed - A treatment dilemma. J Craniomaxillofac
Surg. 2015; 43: 448-51.

5-Wang HD, Susarla SM, Mundinger GS, Schultz GS,
Yang R, Bojovic B et al. Which Factors Are Associated
with Open Reduction of Adult Mandibular Condylar Inju-
ries?. Plast Reconstr Surg 2016: 137(6):1813-1821.

6- Balouch SS, Sohail R, Awais S, Warraich RA, Sajid MI.
Comparison of functional outcome after open and closed
reduction of mandibular subcondylar fracture. J Pak Med
Assoc. 2020: 70(12(A)): 2108-2112.

7-Cavalcanti SCSXB, Taufer B, Rodrigues ADF, Luz
JGDC. Endoscopic surgery versus open reduction treat-
ment of mandibular condyle fractures: A meta-analysis. J
Craniomaxillofac Surg. 2021: 49(8):749-757

8-Burkhard JPM, Koba S, Schlittler F, lizuka T, Schaller
B. Clinical results of two different three-dimensional
titanium plates in the treatment of condylar neck and base

fractures: A retrospective study. J Craniomaxillofac Surg.
2020: 48(8):756-764.

9-Achour AB, MeiBiner H, Teicher U, Haim D, Range U,
Brosius A et al. Biomechanical Evaluation of Mandibu-
lar Condyle Fracture Osteosynthesis Using the Rhombic
Three-Dimensional Condylar Fracture Plate. J Oral Max-
illofac Surg. 2019: 77(9):1868.¢1-1868.e15.

10- Smolka W, Liokatis p, Cornelius CP. Open Reduction
and Internal Fixation of Unilateral Mandibular Condylar
Base and Neck Fractures Using a Lambda Plate: Selection
Criteria for Application. J Oral Maxillofac Surg. 2020:
78(6):979-985.

11-Ganguly A, Mittal G, Garg R. Comparison between
3D delta plate and conventional miniplate in treatment of
condylar fracture: A randomised clinical trial. J Cranio-
maxillofac Surg. 2021: 49(11):1026-1034.

12- Smolka W, Liokatis p, Cornelius CP. Evaluation
of Complications After Open Reduction and Internal
Fixation of Mandibular Condylar Base and Neck Frac-
tures Using Trapezoidal Plates. J Craniofac Surg. 2020:
31(5):1287-1290.

13- Day SJ, Altman DG. Blinding in clinical trials and
other studies. BMJ. 2000;321(7259): 504.

14- Elamir Y, Gianakos A, Lane J, Sharma A, Grist W,
Liporace F et al. The Effects of Diabetes and Diabetic
Medications on Bone Health. J Orthop Trauma. 2020:
34(3):e102-e108.

15- NaPier Z, Kanim L, Nelson TJ, Salehi K, Arabi Y,
Glaeser JD et al. The effect of insulin dependent diabetes
on bone metabolism and growth after spinal fusion. Spine
J.2020: 20(5):800-808.

16- Shen X, Shen X, Li B, Zhu W, Fu'Y, Xu R et al.
Abnormal macrophage polarization impedes the heal-
ing of diabetes-associated tooth sockets. Bone. 2021:
143:115618.

17- Satoh K, Mark H, Zachrisson P, Rydevik B, Byrod G,
Kikuchi SI et al. Effect of methotrexate on fracture heal-
ing. Fukushima J Med Sci. 2011: 57(1):11-8.

176



Mona S Oraby

18- Eastell R , Szulc P. Use of bone turnover markers in
postmenopausal osteoporosis. Lancet Diabetes Endocrinol.
2017: 5(11):908-923.

19- Pickrell B , Hollier Jr LH. Evidence-Based Medi-
cine: Mandible Fractures. Plast Reconstr Surg. 2017:
140(1):192e-200e.

20- Lin FY, Wu CI, Cheng HT. Mandibular Fracture Pat-
terns at a Medical Center in Central Taiwan: A 3-Year
Epidemiological Review. Medicine (Baltimore). 2017:
96(51):¢9333.

21- Elhalawani G, Ayad SS, Darwish S, Hassan RS. Evalu-
ation of rhombic three dimensional plate in treatment of
mandibular subcondylar fractures in adult patients from
Alexandria. Alexandria Dent J. 2017:42:56-61.

22- Lauer G, Pradel W, Schneider M, Eckelt U. A new
3dimensional plate for transoral endoscopic-assisted os-
teosynthesis of condylar neck fractures. J Oral Maxillofac
Surg. 2007:65:964-71.

23- Leonhardt H, Franke A, Nowak A, McLeod Nmh, Lau-
er G. Clinical experience and results with a Rhombic Plate
for transoral endoscopically-assisted osteosynthesis of

fractures of the condylar neck. Br J Oral Maxillofac Surg.
2019:57(10):1063-1067.

24-Palani T, Panchanathan S, Rajiah D, Kamalakaran A,
Hafeez AA, Raghavan P. Evaluation of 3D Trapezoidal
Plates in Open Reduction and Internal Fixation of Sub-
condylar Fractures of Mandible: A Clinical Trial. Cureus.
2021:13:e15537.

25- Chaudhary M, Pant H, Singh M, Vashistha A, Kaur
G. Evaluation of trapezoidal-shaped 3-D plates for internal
fixation of mandibular subcondylar fractures in adults. J
Oral Biol Craniofac Res. 2015:5(3):134-9.

26- Koirala U, Subedi S. Retromandibular transparotid ap-
proach for subcondylar mandibular fracture: A retrospec-
tive study. Dent Traumatol. 2021:37(2):314-320.

27- Tomar K. Efficacy of the Retroparotid Trans-Masse-
teric Approach via Retromandibular Incision in ORIF of
Subcondylar Fractures: Our Institution Experience. J Max-
illofac Oral Surg. 2018:17(3):332-338.

28- Cortelazzi R, Altacera M, Turco M, Antonicelli V,
Benedittis MD. Development and Clinical Evaluation of
MatrixMANDIBLE Subcondylar Plates System (Synthes).
Craniomaxillofac Trauma Reconstr. 2015: 8(2):94-9.

29-Oraby M, Elprince NH, Elsheikh SA, Riad R. Trapezoi-
dal condylar plate (TCP) versus two miniplates in treat-
ment of subcondylar fracture (A randomized clinical trial).
Alexandria Dent J. 2022:47(1):16-22.

177



