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ABSTRACT
Background: Mandibular fractures are treated surgically by either rigid or semi-rigid fixation, two techniques that reflect almost opposite concept of craniomaxillofacial osteosynthesis. The shortcomings of these fixations led to the development of 3 dimensional (3D) miniplates. This study was designed with the aim of evaluating the efficiency of 3D miniplate over conventional non compression miniplate or Champy's miniplate in mandibular fracture management. Objectives: To evaluate the efficacy of 3D miniplate system over conventional non compression Champy’s miniplate as a treatment modality, for the stabilization of fractured mandibular bony segment. Study Design: Comparative study. Study setting and period: Study was conducted Oral and Maxillofacial surgery department, Dhaka Dental College & Hospital in the period between 1st April 2014 to 30th March 2015. Subjects: A total of 30 patients were purposely choosen. Method: This study was done in 30 patients with mandibular fractures. Group- A consisting of 15 patients in where 3D plates were used for fixation while in Group-B consisting of other 15 patients, Champy's miniplate were used. The efficacy of 3D miniplate over Champy's miniplate was evaluated in terms of stability, operating time, state of occlusion & post operative complication. Results: The mean operation time for Group-A (3D miniplate) was less compared to Group-B (Champy's miniplate) which was statistically significant. The other parameter (stability, post operative occlusion and post-surgical complication of between two groups were statistically insignificant. (Chi square test). Conclusion: The two systems had adequate stable after fixation of fracture. But the 3D plate system had several advantages over conventional Champy's miniplate. It decreases operating time because fewer number of screws and plate were required for the contouring, adaptation and fixation than conventional system especially in symphysis, parasymphysis region. It also cost effective due to fewer number screw and plate were used. Thus, 3D plate could be used as an alternative to conventional miniplates. But the 3D system had some limitation, there was difficulty to place these plate fracture involving the mental foramen of mandible.
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Introduction
The face is crucial injuries to face results in divesting physical and emotional sequelae. Mandible plays a major role in the mastication, speech and deglutition. The position, prominence, anatomic configuration, mobility and less bone support of the mandible make it one of the most frequent facial bones to be fractured. It's fracture result in severe loss of function and disfigurement [1]. Road traffic accident is the leading cause of mandibular fracture in third world countries, while interpersonal violence is the leading cause in developed countries [2,3,4]. The ideal method for mandible fracture management is guided by the following basic principle - Three-dimensional reduction of bone fragment, early active pain free mobilization, restoration of occlusion, aesthetic, phonetics and masticatory function, prevention of infection, malunion and nonunion of the fracture site. We can achieve these by closed reduction i. e- Inter maxillary fixation (IMF) or Open reduction and internal fixation (ORIF) with or without IMF. The close reduction technique is non- compliance for many patients due to prolong restricted mouth opening, communication problem, preventing normal jaw function, weight loss due to restriction of food to liquid consistency, oral hygiene problem and reduction of ventilatory volume, social embarrassment [5]. Through worldwide including our country the conventional non compression miniplate is most widely used for fixation of fractured mandible as it allows early recovery of jaw function, easier maintenance of oral hygiene and better nutrition, reduced the chance of post operative morbidity in poly traumatized and immobilized patient, decrease hospital stay time and overall patient's comfort and satisfaction  [6,7]. Although it is simple, quicker and still in practice but got limitation i. e. -Fracture reduced by conventional system is vulnerable to torsional and bending movement along the long axis of mandible, particularly when loaded close to fracture site, may lead to loss of fractional lock and result in reduced primary stability. Furthermore, inaccurate adaptation of plate causes displacement of mobile bony fragments when screws are tightened and thereby need for further intermaxillary fixation [8]. Among the various modification of osteosynthesis, three-dimension (3D) Plating system is gaining popularity. The term "3D miniplate is a misnomer as the plates are not three dimensional, but hold the fracture fragment rigidly by resisting the force in three dimensions namely-shearing, bending, and torsional forces [9]. In these technique, less surgical exposure of underlying fracture is needed with a minimal traction of underlying soft tissue, so the chance of compromised blood supply due to excessive periosteal stripping, surgical morbidity due to excessive exposure are decreased [10]. This 3D system has a compact design and enough stable, the 1 mm thick 3D plate as stable as 2 mm thick conventional non compression miniplate, offers better bending stability and more resistance to torque movement [11]. In the angle region of mandible where horizontal and vertical rami of mandible meet and powerful elevator muscle are attached to the ramus, strong distractive force are created; therefore, to counteract this force, a strong device is required. The 3D plate is placed in box configuration on both side of the fracture rather than a single line, created a broad platform that may increase the resistance to the torsional forces along the axis of the plate. [12] In the symphysis and parasymphysis region, 3D plating system uses lesser foreign materials as only one plate and four screws are used as compared to two plate and eight to ten screws in case of conventional miniplate using champy's principle. These also reduces the operating time and overall cost of the treatment [11,10]. In different research study also show that the 3D plating system offers more favorable biomechanical behavior than the conventional system in terms of stability and strain resistance in different region of mandible, the 1 mm standard 3D plate withstand traction forces with the value of 690N which are almost the value of maximum load capacity of mandible [12]. 
Considering the above parameter, the 3D system is better than conventional system as a viable treatment modality for mandible fracture management.
Aim and objectives:
General Objective:
· To evaluate the efficacy of 3D miniplate system over conventional non compression champy's miniplate as a treatment modality, for the stabilization of fractured mandibular bony segment.
Specific objectives:
· To assess stability of the fracture after fixation between two techniques.
· To determine the operating time difference between two system.
· To compare post operative occlusion status between the two system.
· To measure post operative complication i.e.- mobility, infection, wound dehiscence, hardware complication and nerve function etc. were assessed between two techniques.
MATERIALS AND METHODS:
Type of study: Comparative study. Place of study: Department of Oral and Maxillofacial Surgery, Dhaka Dental College & Hospital, Mirpur-14, Dhaka. Period of study: 1st April 2014 to 30th March 2015. Study population: Patients who attend to the Department of Oral & Maxillofacial Surgery, Dhaka Dental College & Hospital as a diagnosed case of mandible fracture by clinically & radiologically were included in this study. Sampling method: Random sampling. Sample Size: In our study 30 patients with mandible fracture were operated in two groups and studied for their per and postoperative outcome. In which 15 were included under Group-A (ORIF using 3D miniplate) and 15 were under Group-B (ORIF using conventional non compression miniplate or Champy's miniplate). The mean age the patient of Group-A was 33.10 years and for Group B was 34.90 years. Age range of the study population was from 15 to 60 years. The Sex distribution in our study was shown male (87%) and female (13%) ratio (26:4).
Study Design:  The study was a cross-sectional comparative study of patients attending in the Dept. of Oral and Maxillofacial surgery in Dhaka Dental college hospital with isolated mandibular fracture from April 2014 to March 2015. All the parameters for functional and aesthetic outcome was evaluated separately for each patient and put in tabulated form for detailed qualitative analysis. All the patients were follow up at least 6 months and on each follow up stability and all others post operative parameters were evaluated.
Selection of the cases:  Patients who were attended in the Department of Oral and Maxillofacial Surgery, Dhaka Dental College & Hospital, Dhaka for isolated mandibular fracture undergoing Open reduction and Internal fixation (ORIF) were selected. The selections were based on certain inclusion and exclusion criteria.
Inclusion criteria:
· Age group between 15 to 60 years
· Non comminuted non infected symphysis, parasymphysis, body and angle fracture of mandible required Open reduction with Internal Fixation.
· The patients in good general health with no significant systemic abnormalities.
· Those who will be fulfilled and consented for the study and agreed to return for follow up are to be enrolled for the study.
Exclusion criteria:
· Patient with condylar, subcondylar and ramus fracture of mandible.
· Fracture associated with neuro-vascular injury.
· Patient associated with midfacial fracture.
· Patient associated with polytrauma.
· Patient unwilling to include in the study. Patients having systemic illness (Diabetes Mellitus, Vascular diseases, Bleeding disorders, Severe Anaemia, MI, Renal Failure, Liver Failure, etc.)
· Patients having pathology like osteoporosis, osteopetrosis, Hamartoma etc.
· Patients with radiological evidence of intra-osseous pathologies (e.g. cysts or
tumours) associated were excluded from the study.
· Patient who refused to attend regular follow up.
Operation Procedure:
The study was conducted in the Dept. of Oral and Maxillofacial surgery Dhaka dental College Hospital who were diagnosed case of mandible fracture by clinically and radiologically. Total 30 patients were included in this study and were divided into two equal groups by simple random sampling technique. In which 15 were included under Group-A (ORIF using 3D miniplates) and 15 were under Group-B (ORIF using conventional non compression miniplate. All operations were performed under local and general anaesthetia. The fracture site was exposed through intra-oral vestibular incision or extra-oral submandibular or modified sub mandibular incision. Once the fracture had been reduced to the anatomic position, per operative temporary MMF was given by eyelet wiring or box wiring. In Group A patients, fixation of the 3D plates was done in the following manner: In the symphysis/ parasymphysis region, the upper crossbar of 3D plates was placed in subapical position of teeth and injury to dental roots was avoided using mono-cortical screws. In the region posterior to mental foramen, 3-D plates was placed in such a way that upper cross bar was between root apex and inferior alveolar nerve. In the region of angle, 3D plate was placed in such way that vertical strut was perpendicular to external oblique ridge or slight lateral to the external oblique ridge. In case of Group B, Patients, fixation of conventional miniplates was done along the osteosynthesis lines as described by Champy or modification of Champy. The operating time of surgery was measured from time of incision till the closure of the wound. and per operative stability and occlusion was cheeked moving the fixation site manually in 3 dimensions. Postoperative inter maxillary fixation was avoided and done only if required or when occlusion was deranged. Postoperatively patient was planned follow-up at regular at 1, 2-, 4-, 12- and 24-weeks interval and evaluated clinically and radiographically for mobility, wound dehiscence, occlusal discrepancy, neuro-sensory deficit, malunion, delayed union, non-union etc.
Ethical consideration: The protocol was approved by the "Research Review Committee" of the Department of Oral and Maxillofacial Surgery of Dhaka Dental College and Hospital. Finally, ethical clearance was taken from the "Ethical Committee" of Dhaka Dental College. Patients, included in the study, were explained about the procedure and outcome of the research in details and written consent was obtained.
Data collection technique: A standardized structured data collection was used to collect necessary information of the subject group. Data sheet included all of the variables regarding to the study.
Data analysis: Data were screened and cleaned for any discrepancy. After cleaning data were entered in to template of SPSS @20 software. Demographic characteristics were expressed as frequency using tabular and graphical pattern. Assesment of Occlusion, stability, operating time and post-surgical complication between two tecnique were reported. Level of significance was tested using chi-square test for categorical variables and analysis of variant After cleaning the data were recorded on a predesigned data collection sheet and analyzed by SPSS statistics (version 20) software. To find out the significance of the result one way ANOVA was conducted and the Post Hoc Test was done by LSD. After fulfilling the collection procedure of data, all data were entered into the template of SPSS@17 tool. Then the data were analyzed as per requirement of the study.
Consent from the patients: An informed written consent was taken from every patient explaining the nature and objectives of the study.
Results & Discussion
The study was conducted in the Dept. of Oral and Maxillofacial Surgery, Dhaka dental College Hospital who were diagnosed case of mandible fracture by clinically and radiographically. Total 30 patients were included in this study and divided into two equal groups by random sampling technique. In which 15 were included under Group-A (ORIF using 3D miniplates) and 15 were under Group-B (ORIF using conventional non compression miniplate or champy's miniplate). The results of the study were shown below on different tables and figures.
Table-1: Age distribution of patient
	Distribution of Age
	Frequency (n)
	Percent (%)

	15–30 years
	15
	50.0%

	31–45 years
	10
	33.3%

	46–60 years
	05
	17.7%

	Total
	30
	100%



Table1: Shows the distribution of age group among sample. The age ranged from 15 years to 60 years, mean age was 33.533 years. The least affected groups (16.7%) were 46 to 60 years of age and, whereas the most affected group (50%) were15 to 30 years of age.

Table 2: Sex distribution of patients
	Group
	Male
	Female

	Group-A
	13
	2

	Group-B
	13
	2

	Total=30
	26
	04

	Percent (%)
	87%
	13%



Table 2: The Sex distribution in our Study Sample among 30 patient was shown the number male patient= 26 (87%) and female =04(13%).
Table 3: Distribution of etiology of fracture:
	Etiology
	Frequency
	Percent (%)

	RTA
	20
	66.70%

	Physical Assault
	09
	30%

	Fall from Height
	01
	3.30%


RTA = Road Traffic Accidents
Table 3: show the distribution of etiology of fracture of the study sample was 66.70% (n=20) being road traffic accidents (RTA), 30% (n=09) being physical assault, 3.30% (n=01) being Fall from height.
Table 4: Distribution of the Site of Fracture
	Type of Fracture
	Group-A
	Group-B
	Frequency
	Percent (%)

	Parasymphyseal
	07
	07
	14
	46.6%

	Symphyseal
	03
	02
	05
	16.6%

	Body
	03
	02
	05
	16.6%

	Angle
	03
	03
	06
	20.2%

	Total
	
	30
	100%



Table 4: Show the in the present study it is noticed that most common type of mandible fracture was Parasyphyseal 46.6% (n=14), then Angle 20.2% (n=06), Symphyseal 16.6% (n=05) and Body fracture 16.6% (n=05) of mandible.

Figure 1: Comparison of the Use of 3D and Champy’s Miniplates
Table 6: Cross tabulation of Operative time between Group –A (3D miniplate) and Group-B (Champy's miniplate)
	Group
	N
	Mean
	Std. Deviation
	Chi Sq Value
	p -Value
	Result

	3D Plate
	15
	44.30
	3.83
	5.13
	0.03
	Significant P<0.05

	Champy's mini-Plate
	15
	56.40
	5.42
	
	
	



The mean operation time from incision to wound closure was 44.30 min for Group-A and 56.40 min for Group-B. Statistical t-test was applied to compare both the groups and the results were statistically significant. p Value<0.05, significant.
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Figure 2: Show operative time case of Group-A (3D Miniplate)
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Figure 3: Show operative time case of Group-B (Champy’s Miniplate)
Table 7: Cross tabulation of occlusion between Group–A (3D miniplate) and Group-B (Champy's miniplate) in 1st week
	Group
	No Disturbance
	Disturbance
	Total
	Chi-Square Value
	p Value
	Result

	Group-A
	13
	02
	15
	0.186
	0.666
	p>0.05 In significant

	Group-B
	14
	01
	15
	
	
	






Table 8: Cross tabulation of occlusion between Group-A (3D miniplate) and Group-B (Champy's miniplate) at 4th week
	Group
	No Disturbance
	Disturbance
	Total
	Chi-Square Value
	p Value
	Result

	Group-A
	15
	0
	15
	0.000
	1.00
	p>0.05 Insignificant

	Group-B
	15
	0
	15
	
	
	



Table 9: Cross tabulation of occlusion between Group-A (3D miniplate) and Group-B (Champy's miniplate) at 12th week
	Group
	No Disturbance
	Disturbance
	Total
	Chi-Square Value
	p Value
	Result

	Group-A
	15
	0
	15
	0.000
	1.00
	p>0.05 Insignificant

	Group-B
	15
	0
	15
	
	
	



Table 10: Cross tabulation of occlusion between Group-A (3D miniplate) and Group-B (Champy's miniplate) at 6th month
	Group
	No Disturbance
	Disturbance
	Total
	Chi-Square Value
	p Value
	Result

	3D Plate
	15
	0
	15
	0.000
	1.00
	p>0.05 Insignificant

	Champy's miniplate
	15
	0
	15
	
	
	



Table 11: Cross tabulation of Post operative complication between Group-A (3D miniplate) and Group-B (Champy's miniplate) at 1st Week
	Group
	Present
	Absent
	Total
	Chi-Square Value
	p Value
	Result

	3D Plate
	02
	13
	15
	0.833
	0.361
	p>0.05 Insignificant

	Champy's miniplate
	03
	12
	15
	
	
	



Table 12: Cross tabulation of Post operative complication between Group-A (3D miniplate) and Group-B (Champy's miniplate) at 4th Week interval
	Group
	Present
	Absent
	Total
	Chi-Square Value
	p Value
	Result

	3D Plate
	1
	14
	15
	1.034
	0.608
	p>0.05 Insignificant

	Champy's miniplate
	02
	13
	15
	
	
	



Table 13: Cross tabulation of Post operative complication between Group-A (3D miniplate) and Group-B (Champy's miniplate) at 12th Week interval
	Group
	Present
	Absent
	Total
	Chi-Square Value
	p Value
	Result

	3D Plate
	00
	15
	15
	0.000
	1.00
	p>0.05 Insignificant

	Champy's miniplate
	00
	15
	15
	
	
	



Table 14: Cross tabulation of Post operative complication between Group-A (3D miniplate) and Group-B (Champy's miniplate) at 6th month
	Group
	Present
	Absent
	Total
	Chi-Square Value
	p Value
	Result

	3D Plate
	00
	15
	15
	0.000
	1.00
	p>0.05 Insignificant

	Champy's miniplate
	00
	15
	15
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Figure 4: 3D miniplate Fixation in a mandible fracture
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Figure 5: 3D miniplate & Conventional miniplate

In osteosynthesis, the maximum stability should always be considered. with minimal implant material. The newly concepted 3D miniplates seemed to fulfill this requirement because it used less hardware then conventional non compression miniplate especially in the symphysis and parasymphysis region of mandible as only one plate and four screws are used as compared to two plates and eight to ten screws in case of conventional miniplate using Champy's principle [13]. It also decreases operating time because fewer number of screws and plate are required for the contouring, adaptation and fixation then conventional system [14, 11]. This 3D system has a compact design and enough stable, the 1 mm thick 3D plate as stable as 2 mm thick conventional non compression miniplate, offers better bending stability and more resistance to torque movement [11]. In the angle region of mandible where horizontal and vertical rami of mandible meet and powerful elevators muscle are attached to the ramus, strong distractive force are created; therefore, to counteract this force, a strong device is required. The 3D plate is placed in box configuration on both side of the fracture rather than a single line, created a broad platform that may increase the resistance to the torsional forces along the axis of the plate [12]. 
In our study 30 patients with mandible fracture were operated in two groups and studied for them per and postoperative outcome. In which 15 were included under Group-A (ORIF using 3D miniplate) and 15 were under Group-B (ORIF using conventional non compression miniplate or Champy’s miniplate). The mean age of Group A patients was 33.10 years, for Group B patients was 34.90 years Age range of the study population was from 15 to 60 years. but mostly affected (50%) age group was 15 to 30 years and the lowest affected group (16.7%) was 46-60 years. No statistically significant difference was found when comparing the mean ages between these two groups. In the present study the predominant age group having mandibular fractures was 15-30 years, these findings are consistence with the results of previous studies (Abbas et al 2003, p. 12; [15], Schon et al. 2001, p. 145; [16]. Hussain et al 2003, p. 8; [17], Cheema 2004, p. 397; [18], Wong 2000, p. 6) [19]. The possible explanation for the higher frequency of fractures in age group 21-30 years is that the second and third decades of human life are the most active decades in life and thus people in these decades are vulnerable to trauma. These age groups show more activity in sports, fights, violent activities, industry and high-speed transportation. The sex distribution in our study was shown male (87%) and female (13%) ratio (26:4). The relatively high number of male to female is due to the fact that male are engaged more in outdoor activities while the female are confined to indoor activities. The fracture mandible is predominantly common in the male population in this part of the world. These finding is consistence with results of previous studies conducted all over the world (Telfer et al. 1991, p. 250; [20], Ansari et al. 2004, p. 135; [21], Edward et al. 1994, p. 307; [22], Shah et al. 2006, p. 235) [23]. The distribution of etiology of injury of the study sample was 66.70% (n=18) being road traffic accidents (RTA), 30% (n=7) being physical assault, 3.30% (n=5) being fall from height. The factor contributing to more cases of RTA in the current study is probably due to bad roads, poor implementation of the traffic rules, avoidance of wearing helmets, less trained drivers, light high-speed vehicles are common in Bangladesh. In the present study it is noticed that most common type of mandible fracture Parasymphyseal 46.6% (n=14), then Angle 20.2% (n=06), Symphyseal 16.6% (n=05) and Body fracture 16.6% (r=05) of mandible. The parasymphyseal fracture predominates than other sites of the mandible fracture due to the fact that majority of these fractures are caused by road traffic accidents. The results of the present study is consistence with results of previous studies conducted all over the world (Abbas et al. 2003, p. 12, [15], Renton and Wiesenfeld 1996, p. 166; [6], Moreno et al. 2000, p. 273) [5]. In the present study, it was observed that in per operatively adequate stability present of all 15 cases of Group-A (3D Plate) and in case of Group-B (Champy's miniplate) 1 cases out of 15 patient had shown slight mobility per operatively which was managed successfully by additionally applying transosseous wiring fixation. No statistically significant difference was found among the two groups. These findings are near similar to other clinical trials (Farmand 1992, p. 166; [24], Farmand 1995, p. 39; [9], Wittenberg et al. 1997, p. 68; [14], Gaurav et al. 2012, p. 152; [25], Barde DH et al. 2014, p, 20; [26], Gokkulakrishnan et al (2012, p. 414) [27]. The mean operation time from incision to wound closure was 44.30 min for Group-A and 56.40 min for Group-B. Statistical t-test was applied to compare both the groups and the results were statistically significant for Group-A. Easy application, simplified adaptation to the bone as well as simultaneous stabilization at both the superior and inferior borders, Few number screw and plate are used, makes the 3D plate a time-saving alternative to conventional miniplates. These findings were nearly similar to the results of a study of (Jain MK 2010, p. 156; [28], Zix J et al. 2007, p. 1758; [11], Gaurav et al. 2012, p. 152; [25],  Barde DH et al. 2014, p. 20) [26[. The occlusion of the patient was checked postoperatively at regular interval at 1st week, 4th week, 12th week and 6 months interval. In the present study had shown, the state of occlusion in 1st postoperative day. Out of 15, 12 patients of 3D plate osteosynthesis had normal premorbid occlusion postoperatively and 3 patients had postoperative occlusal discrepancy which was treated successfully by applying elastic guided intermaxillary fixation for a period of 7-10 days and selective occlusal grinding. On the other hand, out of 15, 11 Champy's miniplate osteosynthesis had normal postoperative occlusion and the remaining 4 patients with occlusal discrepancy, 3 patients had to undergo elestic guided intermaxillary fixation for 7-10 days along with selective occlusal grinding and 1 patient was corrected by simple selective occlusal grinding. This incidence of occlusal discrepancy was compared between the two groups and the results showed statistically insignificant. After follow up in 1st week 2 patients in each group show occlusal disharmony which is corrected by elestic guided intermaxillary fixation further 7-10 days. In 4th week, 12 th week and 6 months interval follow up, no occlusal disharmony was detected between these two groups. So, in a matter of postoperative occlusion between 3D miniplate and Champy's miniplate was statistically insignificant. In our study postoperative complication between two group also evaluate at regular interval in 1st week, 4th week, 12 week and 6 months. The incidence of infection in the form of swelling, pus discharge and wound dehiscence for Group-A was 1 cases at 2 week and The incidence of infection for Group- B was 1 cases at 2 week and 1 cases in 4 weeks. The particular cases, patients were kept on antibiotics for 7-10 days and continuous follow up in the OPD for normal saline irrigations which lead to satisfactory healing. The comparative statistical analysis showed no significant difference between the two groups. With the use of open reduction and internal fixation, the reported incidence of infection ranged from 3% to 32%. The infection rate in our series was 10% (3 out of 30). The infection rates were: 5.4% in the study of Guimond et al. (2005, p. 209) [29]. 0% in Zix J et al. (2007, p 1758) [11], 8.2% in Bui et al. (2009, p. 804) [30], 10% in Jain MK et al. (2010, P.156) [28] and 6.6% in Mishra et al., 2019 [31]. Paraesthesia of mental nerve was shown 6.6% (2 out of 30 patient) of which 1 patient in case of 3D miniplate and 1 case of Champy's miniplate which was automatically recover 1 to 3 months after surgery, the result was statistically insignificant. Similar study by Moreno Jet al. (2000, p. 273) [5] was shown 2.2%, Guimond et al. (2005, p. 209) [29] was shown 13% and Zix et al. (2007, P. 1758) [11] was shown 9.6%. Hardware failure was observed radiographically till 12 weeks postoperatively. Hardware failure in our study was 0% and is similar to the findings of other studies. (Jain et al. 2010, P.256; [28], Bui et al.2009, p. 804 [30] and Gokkulkrishnan et al 2012, p. 414) [27]. whereas Zix et al. (2007) [11] reported a hardware failure of 5.8%. In the present study, it was observed that no cases of Group-A had immediate postoperative mobility present at the fractured site and in case of Group-B, 1 of 15 patients had shown postoperative mobility which was corrected by postoperative inter-maxillary fixation for 4 weeks and next follow up visit at 12th week and 6 months, was not shown any mobility in fractured segments of the both group patients. No statistically significant difference was found among the two groups. These study nearer similar to the study (Barde DH et al. 2014, p, 20; [26], Bipin and Sonal 2013, p. 154; [32], Gokkulkrishnan et al 2012, p. 414) [27].
Conclusions
The two systems have adequate stable after fixation of fracture. Overall postoperative complication between two system more or less same which were statistically insignificant in our study. But the 3D plate system had several advantages over conventional champy's miniplate. It decrease operating time because fewer number of screws and plate were required for the contouring, adaptation and fixation then conventional system especially in the symphysis and parasymphysis region of mandible as only one plate and four screws were used as compared to two plates and eight to ten screws in case of conventional miniplate using Champy's principle. which result was statically significant in our study. It also cost effective as it uses lesser hardware as compared to conventional miniplate.
Thus, 3D plate can be used as an alternative to conventional miniplates. The system is reliable and effective treatment modality for mandible fracture management.
Limitation of the study
The study was conducted among the patients of Dhaka Dental College Hospital with one year period and the study subjects were 30 (15 for each group) and short time follow up. So, the duration and sample size was small which is a limitation for statistical analysis of the result. For better understanding a large number of sample size with longer duration is of importance. Although standardized techniques were followed, the operations were performed by several surgeons. So, there may have some degree of alteration with effect on the result of the study. Probably larger prospective randomized controlled studies in future with standardized methods of fixation can provide more conclusive results when comparing approachs for fixation of mandible fracture.
Recommendation:
A more extensive clinical study is recommended including different treatment centers in Bangladesh with a larger sample and long-term follow-up for better evaluation of treatment outcome and postoperative complications.
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