
IJBPAS, August, Special Issue, 2021, 10(8): 1068-1082 
ISSN: 2277–4998 

  
 

 
1068 

IJBPAS, August, Special Issue, 2021, 10(8) 

EFFICACY OF MINIPLATES IN TRAUMA MANAGEMENT 

SHARON KEZIAH.V1, HEMAVATHY O R2* AND PRADEEP KUMAR. R3 

1:  Saveetha Dental College and Hospitals, Saveetha Institute of Medical and Technical 

Sciences, Saveetha University, Chennai 600077 

2: Associate Professor, Department of Oral and Maxillofacial Surgery, Saveetha Dental College 

and Hospitals, Saveetha Institute of Medical and Technical Sciences, Saveetha University, 

Chennai 600077 

3: Professor and Head, Department of Public Health Dentistry, Saveetha Dental College and 

Hospitals, Saveetha Institute of Medical and Technical Sciences, Saveetha University, Chennai 

600077 

*Corresponding Author: E Mail: Dr. Hemavathy O R:   hemavathy.sdc@saveetha.com  

 

https://doi.org/10.31032/IJBPAS/2021/10.8.1072  

ABSTRACT 

Traumatic injuries can vary from minor isolated wounds to severe fractures that become difficult to 

manage in emergency medicine. Recently designed systems in trauma management are the miniplate 

system. The miniplates used in trauma management have turned out to be of great advantage in terms of 

stability and success. This study evaluates the efficacy of miniplates as treatment modality in fracture of 

maxillofacial region. This was a cross sectional  study analyzing 76 patients who reported to the 

Department of Oral and Maxillofacial Surgery, Saveetha Dental College, Chennai with maxillofacial 

trauma from June 2019-March 2020. The data was analyzed and the results were recorded. Out of the 76 

subjects who have undergone trauma management, 81.3%. showed satisfactory healing in the immediate 

review one day after surgery and 18.67% with further review after 1 week. Road traffic accidents 

(66.67%) were the most common etiological cause reported.  Majority (80%) and only 4% with overall 

complications. of the patients showed no postoperative complications. Among the target population, the 

majority of the patients were male (85.5%) and female (14.5%). This study also revealed that titanium 

miniplate (53.3%) was the most frequently used material followed by stainless steel miniplates(46.7%). 
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The use of miniplates in trauma management during emergency situations was found to have a high rate 

of success and reliability. However due to certain limitations in this study, further studies with large 

sample size is required. 

Keyword: Miniplates, trauma management, mandibular fractures, stainless steel 

INTRODUCTION 

Trauma specifically in the maxillofacial 

region is common in children as well as 

adolescents.  Fracture can be defined as 

‘breach in the continuity of bone’ [1]. 

Mandible is the second most common facial 

bone fracture [2, 3]. Association of 

maxillofacial fractures with significant 

morbidity, facial disfigurement and loss of 

motor and sensory functions along with post 

operative complications has imposed a 

greater challenge for healthcare professionals 

[2, 4, 5]. 

The etiology varies among different 

populations, countries, regions, 

socioeconomic status [6], culture and 

lifestyle. According to various studies 

globally road traffic accidents is the most 

common cause in a developing country like 

India [2]. One such example of such differing 

epidemiology include the higher incidence of 

sports-related facial injuries in regions with 

higher participation of heavy contact sports 

and the regions with high prevalence of road 

traffic accidents [2, 7]. 

Many effective treatment methods and 

devices have been used in trauma 

management including facial bandage, extra 

oral fixation apparatus, intraoral cyclic arch 

bars [1, 8]. Recently there has been increased 

usage of resorbable screws and plates for 

trauma management [9]. The first account of 

internal fixation in treating maxillofacial 

fracture was with a brass wire in 1770 [1, 8, 

10, 11]. Rigid internal fixation allowed 

immediate return to function and stable 

anatomic reduction [12]. Recently 3D 

miniplates have been considered due to their 

geometrical stability [13]. 

Recently miniplates has gained popularity as 

it satisfied four main goals: anatomical 

restitution, immobilization, prevention of 

infection and rehabilitation of function [14, 

15]. A disadvantage of the conventional plate 

system is that it must be perfectly adapted to 

the underlying bone to avoid postoperative 

complications [16]. Stainless Steel and 

Titanium are the metals most commonly used 

for miniplates [16, 17]. A salient feature of 

locking plates is that it differentiates from 

conventional systems by not requiring very 

close adaptation with the underlying bone, 

making it easier for adaptation [16-18]. 
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Although rigid internal fixation was used 

initially, miniplate osteosynthesis has 

become an important fixation method in 

trauma management often termed as “semi 

rigid” [19]. 

Stainless steel emerged as the new corrosion 

resistant miniplate material. At about the 

same time an alloy like titanium was 

introduced with claims of advantages over 

the classic stainless steel such as excellent 

corrosion resistance and biocompatibility as 

well as low modulus of elasticity (20). This 

study analyses the efficacy of miniplates in 

trauma management. 

MATERIALS AND METHOD 

This study was designed as a retrospective 

cross sectional study. All the patients with 

maxillofacial trauma who have been treated 

in the Department of Oral and Maxillofacial 

Surgery, Saveetha Dental College and 

Hospital, Chennai over a period of 10 months 

(1 June 2019 to 1 March 2020) were selected 

for the study. 

A total of 89 patients were identified from 

the 89000 patient records that were analysed. 

Patients with Oral and Maxillofacial fracture, 

mandibular fracture and those who reported 

to the hospital within 7 days of trauma were 

included. Uncooperative and patients who 

were not willing to return for follow up were 

excluded from the study. 

Casesheets that were duplicated and filled 

with incomplete information were eliminated 

with the verification of photographs and a 

total of 76 valid case sheets were identified, 

out of which 41 patients were operated with 

titanium miniplates and 35 patients with 

stainless steel miniplates.  The study was 

reviewed by 2 reviewers and was cross 

verified. Data obtained were chronologically 

recorded and tabulated in the excel sheet. 

The age, gender, material and number of   

miniplate used, along with the immediate 

review and outcome were further analyzed 

using Statistical Package for Social Sciences 

version 22 (SPSS). The results were 

tabulated based on frequencies and 

percentiles .Chi square test was used to 

detect the significance. P<0.005 was 

considered statistically significant. 

RESULT AND DISCUSSION 

A total of 76 patients who have undergone 

trauma management were reviewed, of which  

62 patients (81.33%) showed satisfactory 

healing (31-titanium miniplates, 31-stainless 

steel miniplates) with no complications  

postoperatively in the immediate review and 

14(18.67%) patients with moderate 

healing(10-titanium, 4- stainless steel) and 

certain complications who were advised for 

further review after 1 week.  Among the 

population, the majority of the cases were in 
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the age group 21-35 yrs with a mean age of 

31.8 yrs. There were 66 males (86.30) and 

only 10 females (13.7%) of Southeast asian 

origin. The most common cause for oral and 

maxillofacial trauma was road traffic 

accidents (66,67%) followed by work related 

injury(20%), self fall / Trauma (6.67%) and 

other causes (6.67%). 

Fracture distribution consisted of 15 left 

condylar (20%), 14 zygomaticomaxillary 

(17.3%), 9 right angle (12%), 8 Bilateral 

parasymphysis (10.7%), 7 symphysis (9.3%), 

7 body of mandible (9.3%), 6 right 

parasymphysis(8%), 3 left parasymphysis 

(4%) and 3 right condyle (4%) fractures, with 

a total of 10 fracture sites in the 76 cases 

selected. 

Table 1: Shows the type of miniplate material used for the management of maxillofacial trauma with titanium miniplates 
(53.3%) being the most common followed by stainless steel miniplates (46.7%) 

Miniplate material Frequency (n) Percentage  (%) 
Stainless steel 36 46.7 

Titanium 40 53.3 
Total 76 100 

 
Table 2: Represents the number of miniplates used in trauma management with 2(39.5%) followed by 1(34.2%) and 

3(26.3%). Majority of the miniplates used were 2 in number 
No of miniplates used Frequency (n) Percentage (%) 

1 26 34.2 
2 30 39.5 
3 20 26.3 

 
Figure 1: Depicts the cause of fracture of patients who reported to the hospital within 7 days of the incident. X axis 
represents cause of fracture, Y axis - the percentage of patients.  Majority of the patients reported had road traffic 

accidents. 
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Figure 2: Graph shows the distribution of fracture based on the sites involved in the Maxillofacial region. X axis 
represents the site of fracture Y axis 
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Figure 3 - Bar graph represents the association between miniplate used  and postoperative review immediately the 
following day after surgery. X axis depicts the type of miniplate and Y axis depicts the percentage of patients who 
underwent trauma management. 

plates.This was found to be statistically significant. Pearson Chi square test, P value = 0.01, where p<0.05.

Figure  4 - Bar graph represents the association between no of 
following day after surgery. X axis depicts the number of miniplates used and  Y axis depicts the percentage of  patients . 
There was no significant difference in the number of miniplate used  and bo

0.6, where p>0.05 not significant implying that Healing period of bone is independent of the number miniplate used.
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Bar graph represents the association between miniplate used  and postoperative review immediately the 
X axis depicts the type of miniplate and Y axis depicts the percentage of patients who 

underwent trauma management. Titanium plates had more satisfactory bone healing compared to stainless steel 
plates.This was found to be statistically significant. Pearson Chi square test, P value = 0.01, where p<0.05.

 

Bar graph represents the association between no of miniplate used  and postoperative review immediately the 
X axis depicts the number of miniplates used and  Y axis depicts the percentage of  patients . 

There was no significant difference in the number of miniplate used  and bone healing. Pearson Chi square test, P value = 
0.6, where p>0.05 not significant implying that Healing period of bone is independent of the number miniplate used.
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Figure 5- Graph shows the association of postoperative complications with the type of
postoperative complications and   Y axis depicts the percentage of patients who underwent trauma management  There 

was no significant difference in the postoperative complications 
= 0.7, where p>0.05 implying that the type of miniplate does not influence development of postoperative complications

Figure 6 - Bar graph represents the association between type of miniplate  and postoperative review after 1 week a
surgery. X axis depicts the type of  miniplates and Y axis depicts the percentage of patients who were reviewed 1 week 

after trauma management. Patients treated with titanium miniplates showed better results with satisfactory healing than 
those treated with stainless steel and it was found to be statistically significant.Chi square test, P value = 0.01, where 
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Maxillofacial trauma is any physical trauma 

to the facial region, commonly encountered 

by maxillofacial surgeons, and is often 

associated with high morbidity [21, 22]. 

Even though implementation of strict traffic 

rules has been accomplished, the 

development of fast moving automobiles has 

contributed to higher incidence of road traffic 

accidents leading to maxillofacial traumas. 

Road traffic accident (66.67%) was the most 

common cause of fracture in this study. 

Trauma management focuses on two main 

aspects, re establishing normal occlusion and 

masticatory function. Even after the initial 

treatment and trauma management, there are 

changes in facial profile, pattern and 

disfigurement in the maxillofacial skeleton. 

Besides road traffic accidents, heavy contact 

sports, violence and firearms are other 

etiological factors which are forms of direct 

or indirect trauma [21, 23]. 

In this study, 66 (86.3%) of the study 

population were male while 10 (13.7%) were 

females. This is so because, the males are 

more likely to engage in rash driving [24] 

under the influence of alcohol and disobey 

the traffic rules making them more 

susceptible to maxillofacial traumas while 

the females do not involve in drunk or rash 

driving and  will likely be indoors.  Previous 

studies by Ugboko et al and Qudah et al 

showed similar findings where men were 

more prevalent with higher frequency of jaw 

dislocation [21, 23, 25]. They discussed it as 

a consequence of high risk activities and 

drugs practiced by men [26]. The age of 

involvement peaked in the range of 21-35 

years, in this study. This was authenticated 

by Chawasia et al , Ahmad et al and 

Kamulgaya whose conclusion states that the 

most affected age groups were 18-35 years of 

age. It could be the possibility of reduced 

physical movement in the young and older 

individuals that resulted in the lower 

frequency of trauma occurrence [25, 27]. 

Numerous fixation methods have been used 

for trauma management involving 

maxillofacial regions. The most popular 

system recently is the locking plate/ 

miniplate system as the important  feature of 

the locking plate that differentiates it from 

conventional systems is the needless contact 

with the underlying bone, making it easier 

for adaptation making less chances of 

occurrence for alteration. These plates 

achieve stability by locking the screw into 

the plate and have been shown to enhance 

fixation stability [28]. This study revealed 

titanium as the most common type of 

miniplate material used for treatment 

followed by stainless steel. The modulus of 

elasticity of titanium is approximately half 
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that of stainless steels and therefore create 

less risk of stress protection of bone. It also 

had excellent ductility and was totally 

nontoxic [29]. Stainless steel miniplates 

exhibit good stability whereas titanium plates 

exhibit high tensile strength, elasticity and 

are precisely adaptable. Shreya et al had 

similar findings in their study where stainless 

steel miniplates had a reasonable level of 

success. Both the miniplates show good 

mechanical properties by immediate stability 

[28, 30]. However cost is an important factor 

and titanium miniplates are more expensive 

and stainless steel are more affordable. This 

could explain the results since the patients 

reporting in this hospital are mostly daily 

wagers and low income workers. The current 

study observed that the most common 

number of miniplates used was 2. But there is 

no significance as the length as well as the 

number miniplates used could differ based on 

the site and type of fractures [31]. 

All of the cases were treated by open 

reduction by internal fixation where 

81.33%(41.3%-stainless steel and 40%-

titanium) showed successful outcome with 

satisfactory healing in the immediate review 

one day after surgery while 18.67%(5.3%- 

stainless steel and 13.3%-titanium) were 

moderately healed and were requested for 

further review either due to complications 

like infection or inadequate mouth opening 

or delayed union after a week or retreated 

due to postoperative complications. 

Postoperative complications were noted in 

seven patients. Four patients (5.3%- titanium) 

developed an intraoral wound infection( 

which was treated with antibiotics and local 

measures and three  had other minor 

complications like inadequate mouth opening 

and sensitivity (4%-titanium) and were 

advised to follow physiotherapy instructions 

and medications.  There was no major 

complication. Primary bone healing was 

noted in 80% of fracture sites and delayed 

union was observed in 10.7% (6.7%-stainless 

steel and 4%-titanium) of the patients with an 

overall postoperative complication of 9.3% . 

Our study observations do correlate with 

those of the study conducted by Edward Ellis 

et al [32-34]. The bone healing at the fracture 

sites showed improvement in the review 

done one week after  the surgery with 15% 

increase in satisfactory healing. The locking 

miniplate system was found to be effective 

and reliable in trauma management of 

maxillofacial fractures [32]. 

Even though titanium miniplates have 

achieved reliable results, they may require 

additional surgery for removal. Resorbable 

miniplates were developed to avoid this as 

they do not require subsequent removal and a 



Sharon Keziah.V et al                                                                                                                                Research Article 

 

 
1077 

IJBPAS, August, Special Issue, 2021, 10(8) 

second surgery is unnecessary [35]. Previous 

studies by Kallela et al and Wittwer et al 

reported similar biocompatibility 

characteristics with titanium miniplates. 

However findings by Bayram B et al were 

contractiditory where the results stated that 

resorbable plates do not provide satisfactory 

rigidity to counteract the masticatory forces 

eventually leading to delayed union 

compared to titanium based miniplates [36]. 

Further studies have to be conducted to 

evaluate the effectiveness of a resorbable 

miniplate in treatment of maxillofacial 

trauma. 

CONCLUSION 

The gravity of maxillofacial trauma is that 

they cause damage to the proximal cerebral 

and spinal anatomic structures leading life 

threatening complications. Therefore 

effective trauma management is essential. In 

conclusion, the present study has 

demonstrated the efficacy of miniplates in 

trauma management with sound bone healing 

and less postoperative complications. 

Within the limits of the study, miniplates 

were found to be effective and remain a 

viable option in the treatment of 

maxillofacial fractures. 
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