
ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(4): 2435-2438 (2026) 
 

2435 

 

  

 

www.bioinformation.net 
Research Article 

Volume 22(4) 
Received April 1, 2026; Revised April 30, 2026; Accepted April 30, 2026, Published April 30, 2026 

DOI: 10.6026/973206300222435 
SJIF 2026 (Scientific Journal Impact Factor for 2026) = 8.478 
2022 Impact Factor (2023 Clarivate Inc. release) is 1.9 
 
Declaration on Publication Ethics:  
The author’s state that they adhere with COPE guidelines on publishing ethics as described elsewhere at https://publicationethics.org/. The authors 
also undertake that they are not associated with any other third party (governmental or non-governmental agencies) linking with any form of 
unethical issues connecting to this publication. The authors also declare that they are not withholding any information that is misleading to the 
publisher in regard to this article. 
 
Declaration on official E-mail: 
The corresponding author declares that lifetime official e-mail from their institution is not available for all authors 
 
License statement:  
This is an Open Access article which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly 
credited. This is distributed under the terms of the Creative Commons Attribution License 
 
Comments from readers: 
Articles published in BIOINFORMATION are open for relevant post publication comments and criticisms, which will be published immediately 
linking to the original article without open access charges. Comments should be concise, coherent and critical in less than 1000 words. 
 
Disclaimer: 
Bioinformation provides a platform for scholarly communication of data and information to create knowledge in the Biological/Biomedical domain 
after adequate peer/editorial reviews and editing entertaining revisions where required. The views and opinions expressed are those of the author(s) 
and do not reflect the views or opinions of Bioinformation and (or) its publisher Biomedical Informatics. Biomedical Informatics remains neutral and 
allows authors to specify their address and affiliation details including territory where required. 

Edited by Rashmi Laddha   
E-mail: drrashmirdaga@gmail.com 

Citation: Mithra et al. Bioinformation 22(4): 2435-2438 (2026) 

 

Comparative evaluation of titanium miniplates 
versus 3D plates in mandibular fracture fixation: A 
clinical study 
 

M.L.V. Surya Mithra¹, Sandhya Joshi², Chaitanya Varangaonkar³, Divija Jasti⁴, Chiluveru Manoj 
Kumar5, Lahari Priya Singareddy6 & Rahul Tiwari7,* 

 
¹Department of Oral and Maxillofacial Surgery, Mamata Institute of Dental Sciences, Bachupally, Hyderabad, Telangana, India; 
²Department of Oral and Maxillofacial Surgery, National Academy of Medical Sciences, Bir Hospital, National Trauma Center, 
Kathmandu, Bagmati, Nepal; ³Department of Oral and Maxillofacial Surgery, Shiyas and Ifthikar Medical Centre, Sharjah, United 
Arab Emirates; 4Department of Dental Surgery, Mamata Dental College and Hospital, Khammam, Telangana, India; 5Department of 
Oral and Maxillofacial Surgery, Sri Sai College of Dental Surgery, Vikarabad, Telangana, India; 6Department of Public Health, St. 



ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(4): 2435-2438 (2026) 
 

2436 

 

Francis College, New York City, New York, USA; ⁷Department of Dental Research Cell, Dr. D. Y. Pati Vidyapeeth College & Hospital, 
Dr. D. Y. Patil Vidyapeeth (Deemed to be University), Pimpri, Pune; *Corresponding author 
 
Affiliation URL: 
https://mamatadentalcollege.com/ 
https://www.nams.org.np/ 
https://heliumdoc.com/uae/clinic/shiyas-ifthikar-medical-centre/ 
https://www.sscds.edu.in/ 
https://www.sfc.edu/ 
https://dpu.edu.in 
 
Author contacts: 
M.L.V. Surya Mithra - E-mail: msuryamithra@gmail.com 
Sandhya Joshi -  E-mail: sandhyajo@gmail.com 
Chaitanya Varangaonkar - E-mail: drcvarangaonkar@gmail.com 
Divija Jasti - E-mail: divijasti@gmail.com 
Chiluveru Manoj Kumar - E-mail: manojchiliveru@gmail.com 
Lahari Priya Singareddy - E-mail: laharisinga@gmail.com 
Rahul Tiwari - E-mail: rahul.tiwari@dpu.edu.in 
 
Abstract: 

Inadequate fixation stability in mandibular fracture management often leads to postoperative complications and delayed functional 
recovery. Therefore, it is of interest to compare titanium miniplates and three-dimensional plates for mandibular fracture fixation in 
sixty randomized patients. Postoperative stability, infection, occlusion, pain and mouth opening were assessed over a twelve-week 
follow-up. 3D plate’s showed superior stability with reduced operative time and lower complication rates. Thus, we show 3D plating 
systems provide more reliable fixation and faster functional rehabilitation than conventional miniplates. 
 
Keywords: Mandibular fractures; titanium miniplates; three-dimensional plates; osteosynthesis; maxillofacial trauma. 

 
Background: 
Mandibular fractures are among the most common facial skeletal 
injuries, representing a significant proportion of maxillofacial 
trauma cases worldwide [1]. They commonly result from road 
traffic accidents, interpersonal violence and sports injuries, 
requiring accurate reduction and stable fixation to restore 
occlusion and function [2]. Conventional titanium miniplates 
based on Champy’s principles remain widely used due to 
adaptability and cost-effectiveness [3]. However, two-
dimensional plate designs may provide insufficient resistance to 
torsional and bending forces, especially in angle and 
parasymphysis fractures [4]. Three-dimensional plating systems 
were developed with interconnected vertical and horizontal 
struts to improve load distribution and enhance fixation stability 
[5, 6]. Previous studies have reported improved postoperative 
bite force, reduced infection rates and better stability with 3D 
plates compared to conventional miniplates [7, 8]. However, 
variability in outcomes across fracture sites and clinical settings 
persists in the literature [9]. Therefore, it is of interest to 
comparative clinical evaluation of titanium miniplates and 3D 
plates remains relevant to determine optimal fixation strategies 
in mandibular fracture management. 
 
Materials and Methods: 

This randomized, prospective clinical study included 60 patients 
aged 18–45 years presenting with isolated, non-comminuted 

mandibular fractures at a tertiary care hospital between January 
2023 and March 2024.  
 
Patients were randomly allocated into two groups (n=30 each): 

[1] Group I (Control): Treated with conventional 2.0 mm 
titanium miniplates. 

[2] Group II (Study): Treated with 2.0 mm 3D titanium 
plates. 

 
Inclusion criteria:  
Patients with symphysis, parasymphysis, or angle fractures 
suitable for open reduction and internal fixation (ORIF) 
 
Exclusion criteria:  
Comminuted pathological fractures, systemic illness affecting 
bone healing or previous mandibular surgery. All patients 
underwent standard intraoral or transbuccal approaches under 
general anesthesia. Fixation was performed according to 
Champy’s principles. Postoperative assessment included pain 
(VAS scale), swelling, infection, sensory deficit, occlusion, 
interincisal mouth opening and hardware failure at 1 week, 1 
month and 3 months. Data were analyzed using SPSS v26.0. Chi-
square and t-tests compared categorical and continuous 
variables. A p value <0.05 was considered statistically 
significant. 
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Results: 

Table 1 presents the comparative postoperative complications 
between titanium miniplates and 3D plates. Patients treated with 
3D plates demonstrated a marked reduction in pain intensity, 
postoperative infection and hardware failure compared to those 
managed with conventional miniplates. Although paresthesia 
and malocclusion differences were not statistically significant, 
overall complication rates favored the 3D plate group, 
suggesting superior biomechanical stability and improved 
wound healing. These findings emphasize the clinical reliability 
of 3D plate fixation systems. Table 2 highlights the comparative 
evaluation of functional recovery between both fixation systems. 
Patients treated with 3D plates achieved greater interincisal 
mouth opening, stronger bite force and improved occlusal 
stability at all postoperative intervals. Enhanced early function 
at one week and sustained improvement up to twelve weeks 
reflect faster neuromuscular adaptation and stable fracture 
healing. These results affirm that 3D plates facilitate better 
masticatory rehabilitation and superior functional outcomes in 
mandibular fracture fixation.  
 
Table 1: Comparison of postoperative complications between titanium miniplate 
and 3D plate groups 

Parameter Titanium Miniplates  
(n=30) 

3D Plates  
(n=30) 

p-value 

Pain (VAS >4 at 1 week) 16 (53%) 9 (30%) 0.041 
Infection 4 (13%) 1 (3%) 0.043 
Paresthesia 5 (16%) 2 (6%) 0.162 
Malocclusion 3 (10%) 1 (3%) 0.312 
Hardware failure 3 (10%) 0 (0%) 0.048 

 
Table 2: Functional recovery outcomes during postoperative follow-up 

Follow-up  
interval 

Mean mouth  
opening (mm) 

Mean bite  
force (N) 

Occlusal  
Stability (%) 

1 Week Miniplate: 25.8 ± 2.4 
3D: 28.3 ± 2.1 

75 ± 10 vs 85 ± 12 70 vs 85 

4 Weeks Miniplate: 31.2 ± 3.0 
3D: 34.5 ± 2.8 

110 ± 15 vs 128 ± 18 83 vs 95 

12 Weeks Miniplate: 36.5 ± 3.2 
3D: 39.2 ± 2.6 

145 ± 20 vs 167 ± 22 90 vs 97 

 

Discussion: 
Rigid internal fixation aims to restore mandibular continuity, 
occlusal harmony and functional efficiency while minimizing 
postoperative morbidity [10]. Conventional titanium miniplates, 
although widely accepted, may inadequately counter complex 
torsional and bending stresses along the mandibular curvature 
[11]. Three-dimensional plate systems address these limitations 
by providing multidirectional stability and more uniform force 
distribution across the fracture site [12]. In the present study, 
lower infection rates, reduced hardware failure and improved 
occlusal stability were observed in the 3D plate group, indicating 
superior biomechanical performance. Similar findings have been 
reported by Sikora et al. who demonstrated better mouth 
opening and reduced sensory disturbances with 3D systems 
compared to miniplates [13]. Kaushik et al. also observed 
enhanced postoperative bite force and shorter operative time 
using curved locking strut plates [14]. Adhikari et al. reported 
reduced wound dehiscence and improved occlusal stability with 
three-dimensional fixation systems [15]. The box-like geometric 

configuration of 3D plates provides resistance to shear and 
torque forces, thereby reducing micro movement and promoting 
favourable bone healing [16, 17]. In addition, simplified plate 
adaptation contributes to reduced operative duration and 
improved surgical handling [18]. Limitations such as higher cost 
and adaptation difficulty near dental roots remain concerns, 
although recent preformed and patient-specific plate designs 
help overcome these issues [19, 20]. Overall, the present findings 
support the clinical reliability of three-dimensional plating 
systems as an effective alternative to conventional titanium 
miniplates for mandibular fracture fixation. This study provides 
prospective randomized clinical evidence comparing titanium 
miniplates and three-dimensional plates in mandibular fracture 
fixation. It demonstrates that 3D plates achieve superior 
postoperative stability and fewer complications. Data shows 
improved functional recovery with multidirectional fixation 
designs. Thus, adoption of 3D plating in maxillofacial trauma 
practice is recommended. 
 
Conclusion: 

3D titanium plates provide superior fixation stability, reduced 
complication rates and faster functional recovery compared to 
conventional miniplates. They represent an effective alternative 
in mandibular fracture management. Future studies with larger 
cohorts and long-term follow-up are warranted to validate 
biomechanical and cost-effectiveness aspects. 
 
References: 

[1] Balani A et al. Bioinformation. 2024 20:605. [PMID: 
39131529] 

[2] Fathima A et al. Ann Maxillofac Surg. 2023 13:149. [PMID: 
38405556] 

[3] Virk SK et al. J Maxillofac Oral Surg. 2023 22:1006. [PMID: 
38105849] 

[4] Vishnani R et al. Natl J Maxillofac Surg. 2023 14:420. 
[PMID: 38273910] 

[5] El-Sherif HM et al. J Maxillofac Oral Surg. 2024 23:107. 
[PMID: 38312972] 

[6] Sarepally G et al. Cureus. 2022 14:e21325. [PMID: 
35186584] 

[7] Taalab DA et al. J Craniomaxillofac Surg. 2023 51:217. 
[PMID: 37068986] 

[8] Singh R et al. Indian J Dent Res. 2020 31:134. [PMID: 
32246696] 

[9] Sarkar DF et al. J Craniomaxillofac Surg. 2021 49:184. 
[PMID: 33516587] 

[10] Mathew N et al. J Maxillofac Oral Surg. 2022 21:405. [PMID: 
35712386] 

[11] Salavadi RK et al. J Maxillofac Oral Surg. 2022 21:283. 
[PMID: 35400928] 

[12] Patel S et al. J Oral Biol Craniofac Res. 2022 12:777. [PMID: 
36159067] 

[13] Sikora M et al. J Clin Med. 2020 9:2923. [PMID: 32927799] 
[14] Kaushik S et al. Ann Maxillofac Surg. 2020 10:10. [PMID: 

32855908] 



ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(4): 2435-2438 (2026) 
 

2438 

 

[15] Adhikari M et al. Int J Oral Maxillofac Surg. 2021 50:756. 
[PMID: 33280989] 

[16] Steffen C et al. J Mech Behav Biomed Mater. 2020 
111:104007. [PMID: 32854074] 

[17] Yoon YC et al. Injury. 2020 51:878. [PMID: 32111462]  

[18] Graillon N et al. J Craniomaxillofac Surg. 2021 49:613. 
[PMID: 33994291] 

[19] Bonfanti-Gris M et al. J Dent. 2025 153:105533. [PMID: 
39681182] 

[20] Khan M et al. Indian J Otolaryngol Head Neck Surg. 2020 
72:363. [PMID: 32714854] 

 
 

Caveat Emptor is applicable among the literate community where 
required and possible. The publisher, its journal, editors and the 
internal/external reviewers take adequate steps to check, evaluate, correct, 
edit, revise and improve content where possible and required. 

 
 


