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Facial trauma is one of the most challenging issues in 
maxillofacial surgery to manage. The mandible is regarded 
as one of the most commonly fractured bones since it is 
highly protruded and has a complex shape [1]. ORIF 
techniques are the most preferred to treat fractures that 
involve the mandible. In many of the past few decades, the 
occurrence of tra�c mishaps, violent episodes, sports and 
other accidents has led to an increase in cases of 
maxillofacial trauma. This bone, located more in the lower 
region of the face, is vulnerable to fracture and is among 
the most commonly fractured bones of the face [2]. 
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Though new fracture management techniques help 
minimize the gap and improve occlusion in de�nitive 
management, the major challenge remains in helping the 
patient regain and return to his activities as early as 
possible. Factors such as the degree of fractures, the 
patient's dentition, and any other injuries, such as soft 
tissue injuries, are the basis for the choice of the �xation 
technique and hardware [3, 4]. Two approaches to the 
treatment of mandibular fracture have been developed in 
the process: the rigid screw osteosynthesis developed by 
Spiessl and the semirigid screw osteosynthesis by Champy. 
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Facial bone fractures or maxillofacial fractures are on the rise, speci�cally as a result of more 

road tra�c accidents and sports incidents. The face is very sensitive both in terms of 

appearance and functionality; people who have been attacked in the face can have di�culty 

eating and speaking, or are extremely shy to socialize due to dis�guration. Objective: To 

compare the results of using the 3D mini plates in the treatment of the anterior mandibular 

fracture with Champy's mini plates. Methods: A Quasi-experimental study was conducted at the 

Department of Oral and Maxillofacial Surgery of LUMHS Jamshoro, Pakistan, in six months, and 

the sampling technique used was non-probability convenience sampling. Data analysis was 

done using statistical software SPSS version 26.0. Results: At the end of six weeks, the results 

showed that the average surgical time that was taken in the surgical procedure was shorter in 

Group B than in Group A, being (50.94 ± 6.89) and (55.43 ± 3.24) respectively; F=16.44, p=0.001. 

Just as in Group B, the incidence of infection was considerably lower (8.6%) than in Group A, 

where it reached 28.6%, with all the differences being statistically signi�cant (p=0.031). 

Conclusions: 3D plates provide a biomechanically stable and versatile solution to Champy's mini 

plates. Because of the high strength of the material and corresponding �exibility, as well as ease 

of utilization, there is evidence that the 3D plates used in surgeries should be effectively 

employed in managing mandibular fractures.
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Every strategy has its downside; the absolute rigidity is 
unfavorable when applying stress on the bone, and it takes 
time during the surgery. Semirigid �xation can cause 
certain instability in a fracture site [5, 6]. According to 
Michelet in 1973 and Champion in 1975, mini plate 
osteosynthesis has been regarded as a gold standard in the 
management of mandibular fractures. The farm has only in 
the recent past integrated the use of three-dimensional 
(3D) titanium plates and screws for improved fracture 
stabilization. The plates to be used are quadrangular-
shaped in three dimensions, with two crossbars 
connecting the two mini plates. These plates help in 
increasing the stability and offer better resistance to 
torsional loads. The main advantages of 3D plates are ease 
of application, high stability to torque force, and small size 
so that they can be considered as perspectives for 
mandibular fracture �xation [7-9]. When compared to the 
conventional mini plates and screws, this technique has 
certain bene�ts because three-dimensional plates 
request an average amount of plates and screws, such as 
four plates and six screws, for stabilization. In contrast to 
the mini plates used commonly in treating the mandible 
symphysis and parasymphsis defects, accompanied by two 
plates, 3D plates need only one plate for �xation. The 
reduction of the incorporation of foreign material makes 
the process less complicated and reduces operative time 
and the overall costs of the treatment [10-13]. Facial 
trauma is still a complex area of OMS, along with various 
techniques applied to achieve the desired results [14, 15]. 
Champy's miniplate system is widely used for treating 
mandibular fractures and has certain disadvantages. 3D 
mini plates are particularly in demand for their strength and 
surgery time effectiveness, which has increased in 
popularity in recent years [16, 17]. 
Despite the widespread use of Champy's miniplate system 
for mandibular fracture �xation, limitations such as 
instability and longer operative time have led to the 
introduction of 3D miniplates; however, evidence 
comparing their long-term effectiveness and clinical 
advantages remains limited and inconsistent. This lack of 
clear comparative data creates uncertainty in selecting the 
most optimal �xation technique for anterior mandibular 
fractures. This study aims to investigate whether, where 
and when the 3D miniplate system is more favorable than 
Champy's miniplate in reconstructive maxillofacial surgery 
by comparing their e�ciency for the long-term advantage 
of the patient. To compare the effect of 3D miniplates 
versus Champys miniplates �xation of anterior mandibular 
fractures.

Jamshoro by using a non-probability consecutive sampling 
technique over six months (01-01-2021 to 30-6-2021) by 
getting approval of the research ethics committee 
(NO.LUMHS/REC/-996) on December 16, 2020, after 
obtaining the patients' written consent. The following 
formula was used to compute the sample size for this 
research: n = Z2 × p × q/ e2. Where z=95% con�dence 
interval, e=5% margin of error, p=5% infection rate [7], 
q=95%. n=1.96x1.96x4.8x95.2/25. n=70. Hence, the study 
had a sample size of 70 (35 in each group). The total sample 
size counted was 70 (35 per group). Group A (mini-plates) 
=35, Group B (3D plates). The following criteria were used to 
de�ne the participants for this study: Patients with 
anterior mandibular fracture, patients between the ages of 
14 and 45 years, both sexes and those who signed informed 
consent. Therefore, the rationale for study inclusion 
involved mandibular fractures that were non-comminuted 
and non-infected in the symphysis and para-symphysis 
areas and needed ORIF. Exclusion criteria for the study 
involved patients with comminuted or infected mandibular 
fractures, geriatric patients, especially those with 
complete edentulism and those who did not meet all the 
inclusion criteria. The intervention plan entailed the ORIF 
method for treating such anterior mandibular fractures. 
According to the medical history, physical and radiological 
ex a m i n at i o n,  a n d  t h e  fo l l ow i n g  c o m p re h e n s i ve 
investigations were done. The patients' �tness level for 
Surgery was also maintained at an anesthetic level for all 
patients undergoing ORIF. It was done under general 
anesthesia, and during the surgery, an arch bar was placed 
to allow inter-maxillary �xation before open reduction and 
internal �xation were made. After administering local 
anesthesia lidocaine with epinephrine at the operating 
site, trans-buccal incision was given 5mm apical to the 
mucogingival junction, muco-periosteal �ap was re�ected 
with careful retraction of mental nerve and fracture site 
was exposed, monocortical screws was used in both type 
of hardware used. The patient was divided into two groups 
using the port chit method. Group A (Mini-plates) patients in 
which 4-hole mini-plates were used. Group B (3D plates) 
consists of patients in whom 4-hole straight mini plates 
were used for �xation. In group A, the position of the plates 
aligned the horizontal link so that they were perpendicular 
to the fracture line of the bone, and the vertical link was 
parallel to the fracture line. The upper horizontal crossbar 
was set in the subapical position in the symphysis and para-
symphysis areas. Drilling was conducted using a local 
anesthetic agent, following a 1.5 mm drill bit and saline 
solution to minimize the heat generation and the 
consequent damage to the cochlea. It was then �xed by 
using 7 mm of titanium screws. In the second group, B, a 4-
holed titanium mini-plate with a 2 mm gap was contoured 
according to the fracture site and then applied with 7 mm 
titanium screws. After the plates were applied, the surgical 
� e l d  wa s  wa s h e d  w i t h  s a l i n e  s o l u t i o n,  a n d  t h e 
mucoperiosteal �ap was sutured with 3.0 Vicryl or silk 

M E T H O D S

A quasi-experimental study was organized at the 
Department of Oral and Maxillofacial Surgery, Liaquat 
University of Medical and Health Sciences (LUMHS), 
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Table 1: Demographic Information of Patients

sutures. In particular, patients were treated with 
antibiotics and painkillers for �ve days in total. Following 
the IMF removal, they were advised to take proper oral care, 
use 0.2% chlorhexidine solution to rinse the mouth, and 
take soft meals for six weeks. Post-operative OPG was 
carried out for adequacy of fracture reduction and location 
of plates. Follow-up intervals were carried out at 1st, 2nd, 
3rd, 4th and 6th week, and outcomes between this two 
hardware's were assessed in terms of infection, operative 
time, and outcome was recorded in the Performa at 6th 
week postoperatively. Statistical data analysis was done 
using the Statistical Package for the Social Sciences 
(SPSS) software version 26.0. Regarding gender, 
education,  occupation,  place of  residence,  and 
postoperative infection rate, frequency and percentage 
distributions were computed. A chi-squared test was used 
to analyze the infection data after the operation, whereas 
the independent samples t-test was used to analyze the 
differences in the operative time and infection rate, and 
normality of data was checked by Shapiro-Wilk's test; the 
level of signi�cance taken was 0.05.

R E S U L T S

Results indicate demographic information of patients 

where most of the patients belonged to the age group 14-25 

years, followed by 26-35 and 36-45 years, respectively. The 

average age of 26.14 ± 8.11 years was in group A and 29.66 ± 

10.03 years in group B. Among the gender distribution, 

there were 37 individuals, constituting 52.86% male, 

whereas 33 individuals, making up 47.14% as female. Most 

of the patients were urban residents (68.58%) and rural 

(31.42%), (Table 1).

Variables

Mean ± SD

14-25

26-35

36-45

Male

Female

Urban

Rural

Group A (%)

26.14 ± 8.11

18 (51.43%)

13 (37.14%)

4 (11.43%)

18 (51.43%)

17 (48.57%)

25 (71.43%)

10 (28.57%)

Group B (%)

29.66 ±10.03

16 (45.71%)

10 (28.57%)

9 (25.72%)

19 (54.29%)

16 (45.71%)

23 (65.71%)

12 (34.29%)

Age

Gender

Residence

Findings show average time taken from incision between 

groups 6th week postoperatively was signi�cantly low in 

group B as compared to group A (50.94 ± 6.89 vs.55.43 ± 

3.24; p=0.001(Figure 1).
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Figure 1: Comparison of Average Time Taken from Incision 
thBetween Groups 6  week Post

Similarly rate of infection was also signi�cantly lower in 

group B than group A (11.42% vs. 28.6%; p=0.031) (Table 2). 

Table 2: Comparison of Infection Rate (Final Outcome) Between 
Groups Within 30 Days of Post-Operatively

Infection

Yes

No

Group A

10 (28.6%)

25 (71.4%)

Group B

4 (11.42%)

31 (88.58%)

p-value

0.031

Chi Square=4.629

Findings demonstrate a comparison of infection between 

groups strati�ed by age groups, gender & residence 6th 

week post-operatively, where age group 14-25 years shows 

a p-value of 0.05 as indicates a signi�cant association and 

26-35 (p=0.421), followed by 36-45 (p=0.522). Whereas 

gender distribution shows in male (p=0.056) and female 

(p=0.008), and rural (p=0.153) and urban shows (p=0.002) 

respectively (Table 3).

Table 3: Comparison of Infection Between Groups Strati�ed by 
thAge Groups, Gender and Residence 6  week Post Operatively

Variables

Age Group

Gender

14-25

26-35

36-45

Male

Female

Infection

Yes

No

Yes

No

Yes

No

Time taken

Time taken

Group A

6 (33.3%)

12 (66.7%)

3 (23.1%)

10 (76.9%)

1 (25%)

3 (75%)

54.89 ± 2.29

56.00 ± 4.00

p-value

0.050

0.421

0.522

0.056

0.008

Group B

1 (6.3%)

15 (93.8%)

1 (10%)

9 (90%)

1 (11.1%)

8 (88.9%)

51.82 ± 6.12

50.11 ± 7.64

Shapiro-Wilk test results are mentioned (Table 4).

Table 4: Test of Normality in Data Set
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Variables

Patient's Age 0.9927

Statistic

100

Sig.df

0.0086

Shapiro-Wilk test

Patient's Gender

Patient's Residence

N/A

N/A

N/A

N/A

N/A

N/A
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C O N C L U S I O N S

This plate was 3D in shape with a strong mid-section but 
thin edges, thereby allowing easy reduction and 
stabilization at the superior and inferior aspects of the 
fracture site. It offers three-dimensional stability at the 
fracture site. It appears to be an easy solution to 
conventional mini plate champs.

Zix et al., it is clear that the use of 3D plates decreases 

average operating time [20-22]. These include greater 

ease of application, simpli�ed incorporation of the bone, 

ability to stabilize the superior and inferior borders in one 

procedure, which makes the 3D plates associated with little 

morbidity and infection. The infection rates noted by 

various investigators on 3D plates have been as follows: 

Feledy et al., 9% (2 out of 22 patients) [20] and Zix et al., [22] 

(0 out of 20 patients). This protocol says that the mobility of 

the fractured segments contributes to postoperative 

infections, and this is contrary to the �ndings of the other 

two protocols. Because infection is one of the most 

frequent complications in mandibular fractures, improving 

the stability of the plates might reduce it. This study also 

concludes that there are advantages of employing 3D 

plates in the management of the anterior mandibular 

fractures,  par ticularly concerning better three-

dimensional stability, less morbidity, and infection rates. 

One of the threats of these plates could be the extra volume 

of the implant material due to the fact that supplementary 

vertical bars are intended to prevent torque forces from 

acting on the implant. 

This study did not account for variability in fracture severity 

and surgeon expertise, which may have in�uenced 

operative time and complication rates. Additionally, short 

follow-up duration limited the assessment of long-term 

outcomes such as bone healing, implant stability, and late 

complications. Future studies should include standardized 

fracture classi�cation, longer follow-up, and randomized 

multi-center trials to better evaluate long-term e�cacy 

and safety of 3D plates in mandibular fractures.
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The fractures of the mandibular angle constitute a 

technical problem. Moreover, different management 

strategies have been discussed in the literature. The study 

found that in managing unfavorable mandibular angle 

fractures, 3D plate osteosynthesis is as effective as the 

double mini-plate technique. He stated that both 

techniques provide adequate stability for correct fracture 

union, allow for functional occlusion, and enable early 

return to work. In large and severe displacement or fracture 

cases, mini-plate adjustment and placement require some 

time and are technically challenging. However, 3D 

applications of locking plates offer more e�ciency and 

ease of deployment in operations compared with the 

current conventional plate systems. This type of plate is not 

only less time-consuming and easy to apply but also 

economical and shows better biomechanical properties. 

Sikora et al., introduced mini plates with 3D dimensions, 

stating that any structurally stable construction has 

quadrilateral geometrical stability [18]. This structure 

enables a thinner plate thickness, which is normally about 

1mm. There are four common speci�cations: the basic 

sizes are a 2X2-hole square �at plate, a 3X2 or a 4X2-hole 

rectangular �at plate. At the same time, these are 

described as “3D mini-plates, "and most are not genuine 3D 

objects. They only ensure fracture stability by opposing 

forces in the fracture section in the form of shear force, 

bending moment and twisting moment. Nonetheless, while 

several writers have reported on the bene�ts of using 3D 

mini plates in the management of mandibular fractures, 

they are not as popular as expected. For instance, a mailed 

survey of 104 AO/ASIF surgeons established that only 6% 

use this plate in their practice. A single study comparing 

the differences in operative time to conventional mini-

plates and 3D mini-plates was conducted, which showed 

that the former took an average of 1.88 ± 0.38 hours as 

opposed to 1.61 ± 0.27 hours for the 3D mini-plates. Another 

study of mandibular anterior fractures, single plate for 

�xation of recommended the use of a single plate for 

anterior mandibular fracture �xation using a 3D Titanium 

mini-plate as an effective method as that to Champy's two-

mini-plate system. This technique also provides su�cient 

stability, needs relatively little working time, and is 

somehow related to the reduced rate of infections over the 

mini-plate systems [18, 19]. In this study, the average time 

taken from incision to the completion of the procedure at 

the sixth postoperative week, Group B 3D plates have 

recorded the least time as compared to Group A mini-

plates <Chi2 (p)=0.001>. Also, the level of infection rate was 

signi�cantly lower in the second group as compared to the 

�rst one (p=0.031). Based on the �ndings of this experiment 

and literature �ndings made by Feledy et al., Jain et al., and 
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