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ABSTRACT 

TITLE: 

 A randomized controlled trial for comparing the use of rectangular grid plates versus 

conventional linear miniplates for fracture fixation in patients with mandibular angle 

fracture. 

AIM AND OBJECTIVES:  

The aim of study is to compare the treatment outcomes such as inferior border flaring, 

interfragmentary mobility and complications such as ease, duration of plate fixation, mouth 

opening, infection, paraesthesia, plate fracture, screw loosening, malunion and non-union   

between conventional linear miniplate and rectangular grid plates in open reduction and 

internal fixation of mandibular angle fracture. 

MATERIALS AND METHODS:  

A Randomized Controlled Trial of 52 patients was conducted. The patients were divided 

into two groups depending on the plates used for the fixation of angle fractures as Group 

1 and Group 2. In group 1, 26 patients were treated with linear conventional miniplates 

and in group 2, 26 patients were treated with 3d rectangular grid plates. Patients are 

fo llowed up through 1 week, 1st month and 3rd month post operatively. All 

patients who are included in the study underwent CBVT and any displacement in the 

fractured angle is noted. All patients are evaluated for observational variables such as 

Inter fragmentary mobility, Mouth opening, ease and Duration of plate fixation, 

Complications such as infection, paraesthesia, screw loosening are assessed and 

recorded.  
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RESULTS AND INTERPRETATION  

Significant difference was noted in the Ease and Duration of plate fixation, inferior border 

flaring and the rate of infection and dehiscence between two groups. CBVT measurements 

proved that inferior border flaring is more in linear plates (group-1) and less in 3D plates 

(group -2) with P value < 0.05. Operating surgeon’s felt that linear plates were easy and 

faster to fix compared to 3D plates. Rate of infection and dehiscence were more in linear 

plates when compared to 3D plates. There was no significant difference found between 2 

groups in terms of inter fragmentary mobility, paraesthesia, screw loosening, non/mal 

union. 

CONCLUSION 

The study concludes by stating that 3D rectangular grid plates can be considered as an 

effective alternative for conventional linear plates in fixation of angle fractures with better 

stability, minimal inferior border flaring and lesser post operative complications. 

.  KEYWORDS 

3D rectangular grid plates, conventional linear miniplates, inferior border flaring. 
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INTRODUCTION 

Facial fractures are one of the most common injuries presenting to the hospitals worldwide 

and mandibular fractures constitutes about 47% of them. It causes significant functional 

and esthetic disfigurement. It is important to have a proper knowledge of the principles of 

evaluation and surgical treatment of these patients as it primarily deals with functional and 

facial cosmetic [6]. Any failure to treat, will lead to a life with secondary deformity and that 

of poor quality. If not treated properly it results in loss of masticatory efficiency and speech.  

 

Mandibular fracture patterns are influenced particularly by the anatomical form of the bone. 

The shape of the mandible is curved into blunt v shaped tubular bone.  Its thick cortical 

bone lends its strength. On lower border of the mandible, the bone is cortical and 

extremely thick in nature. In the ramus of the mandible posteriorly the density of the bone is 

reduced.  The mandible's intricate anatomy causes it to be strongest anteriorly and, in the 

midline, then gradually weaken near the condyles. Angle, coronoid, and alveolar bone are 

three functional processes that further modify the fundamental structure of the bone. While 

the temporalis muscle is related to the coronoid process, the pterygoids and 

masseter muscles are related to the angle. In order for the alveolar process to take its present 

form, teeth must be present and capable of transmitting force. The mandible is shown to be 

a V-shaped specimen rather than a smooth curve with a homogeneous cross [4]. Because to 

its architecture, the mandible has some regions where there is a significant area per force, 

which allows tensile strain to build. 

The second most common is the fracture of mandibular angle which constitutes to about 23-

42%. The angle of mandible is not only a precise anatomical site but a region. Clinical angle 

refers to the intersection of the alveolar bone and mandibular ramus at the internal oblique 
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line's origin. Surgical angle refers to the intersection of the body of mandible and ramus at 

the start of the external oblique line. An anatomical angle, also known as a 

gonion, lies where the ramus lower border meets its posterior border. 

The most common cause of facial fractures includes Road traffic Accidents and assaults. The 

other causes include sport injuries and falls. The fundamental objective of treating a 

mandibular fracture is to establish appropriate occlusion while also rebuilding anatomical 

shape and function. Of all the mandibular fractures the mandibular angle fractures is 

associated with highest post-surgical complications such as malocclusion, dehiscence, 

paresthesia [11]. 

From closed reduction to open reduction, the treatment of such fractures has undergone 

several stages of progression. The appropriate option depends on the nature of the fracture, 

age of the patient and also the medical and psychological status, cost, and occasionally 

surgeon preference and training. 

By utilizing interdental wiring either direct or indirect technique the fracture fragments are 

reduced with sufficient occlusion and by stabilizing the jaw in that position with MMF, 

conservative treatment is performed. The possible demerits include patient compliance and 

obstruction of airway. The open treatment by means of internal fixation provides proper 

maintenance of aligned fracture fragments and reduces the post operative MMF period. The 

advantage of this method is that it provides convenience to the patient by avoiding 

complications of immobilization. Various options available are single miniplate fixation 

over the external oblique ridge at superior border or inferior border, two plates, lag screws, 

3d plates or bioresorbable plates. Although non displaced fractures can be managed by intra 

oral means, displaced fractures can be treated by extraoral approach. The intra oral method 

provides good access to superior oblique ridge but it doesn’t provide any access to    the 
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inferior border to reduce the flaring of inferior segments accurately. The extra oral method 

provides direct visualization and fixation of the displaced fracture segments at the neutral 

zone thus preventing flaring of inferior border. With extraoral technique, fixation mainly 

depends on surgeon’s skill and there is possibility of scar. Through the decades various 

plating systems have been     introduced like AO plating system, mini plating system, 

resorbable plates and screws and 3-Dimensional titanium system. 3-dimensional plating 

system was introduced by Mustafa Farman in 1992, has the advantage of providing 

three-dimensional stability to the fractured bony segments making the fixation more 

stable and reducing post operative complications [15]. In comparison to a single 

conventional plate placement at the superior border, which permits movement along 

the plate’s long axis with buccal and lingual splaying and formation of a space the 

inferior border, the 3-D plate enables absolutely minimal movement at the upper and 

lower borders with low or no torsional and bending stresses. A broader platform is 

created by the placement of screws in 3D plates in a box shaped manner on each end of 

the fracture line, which may enhance resistance to torsional stresses along the plate axis. 

A broad comparison between the surgical outcomes between 3d plates and linear plates for 

fixation of angle fracture is highlighted in various aspects of this study. 
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AIM AND OBJECTIVES  

AIM 

 

The aim of this randomized controlled trial was to compare the surgical outcomes of 3D rectangular 

plates and conventional linear miniplates for fracture fixation in patients with mandibular angle 

fracture 

OBJECTIVES  

PRIMARY OBJECTIVE:  

To compare the treatment outcomes-inferior border flaring and interfragmentary mobility after ORIF 

using conventional single linear miniplate versus the 3D rectangular plates in mandibular angle 

fracture. 

SECONDARY OBJECTIVE: 

To evaluate the treatment outcomes like ease, duration of plate fixation, mouth opening. 

Complications such as infection, paresthesia, plate fracture, screw loosening, malunion and nonunion 

between conventional single linear miniplate and rectangular grid plates in open reduction and 

internal fixation of mandibular angle fracture. 

 OBSERVATIONAL VARIABLES -ASSESSED 

(A) Inferior border flaring 

   (B) Inter fragmentary mobility 

   (C) Mouth opening. 

   (D) Ease and Duration of plate fixation. 
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 (E) Complications including infection, paresthesia, plate fracture, screw loosening, malunion and 

nonunion are assessed and recorded. 
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SURGICAL ANATOMY 

Mandible is a V shaped tubular bone in the skull. The robust cortical plates of the mandible, 

like those of all tubular bones, are from which it derives its strength. It is thin posteriorly but 

relatively thick anteriorly [19]. 

 

In the first year of life inferior alveolar artery is the primary blood supply to mandible. Later, 

Vascularization of the periosteum gradually dominates. The mandible of an adult receives all 

of its blood flow from the periosteum. To protect the blood supply, just a small amount of 

periosteal scraping should be performed during surgery. The functional processes known as 

the angle, coronoid, and alveolar processes alter the fundamental V-shape [1]. The medial 

pterygoid muscle connects to the medial portion of the ramus, whereas the masseter muscle is 

linked to the lateral surface. To the anterior edge of the coronoid process, temporalis muscle 

attachment is seen. After erupting, the alveolar bone preserves the tooth roots by forming a 

protective shell around them. 

 

The lingual surface of the mandible is fragile in comparison to the second and third molars, 

which experience major tensile forces. A sudden shift in direction between the ascending 

ramus and body of the mandible into 2 planes causes the weakness. In the upper border, there 

is a direction shift in the horizontal plane of 700 and the vertical plane of 200. This is caused 

by a lack of conformance, particularly between the diverged mandibular ramus and the U-

shaped alveolar process. The mandible's cantilevered design makes it more vulnerable to 

strong structural tensions. The pterygoid muscles and masseter work together to form 

a precisely aligned muscular sling, which depends on the elevation of mandibular angle. 

Because of ageing and alveolar resorption, this region weakens in elderly people. The 
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condylar neck, mandibular angle, region of mental foramen, and mental protuberance are 

regarded to be the mandible's weakest regions [22]. A zone of weakness is established by 

impacted or unerupted teeth. Children's bones are so robust and malleable that they are less 

likely to collapse even if there are still unerupted teeth present. 

 

SIGNIFICANCE OF MANDIBULAR NERVE 

 

The inferior alveolar nerve, a substantial branch of the mandibular nerve, penetrates the 

mandibular canal beneath the lingula and travels concavely to the mental foramen. It moves 

closer to the inferior border and outer cortex as it moves from rear to front. At its lowest 

position, it is 8–10mm distant from the mandibular lower border [16]. In the area, there are 

cortical layers that are 5mm thick on average. It may occasionally be smaller than 3mm. 

Before the mental foramen, the inferior alveolar canal bends upward and forward by about 1 cm. The 

mental foramen is located about in the middle of a vertical line related to the premolars, between the 

alveolar margin and the inferior border. A bony tunnel surrounds the neurovascular bundle in the 

mandibular canal. The bony framework around the alveolar nerve can occasionally be 

underdeveloped. 

 

FACIAL ARTERY AND VEIN 

 

With the exception of periosteal dissection in the vicinity of ante gonial notch, the facial 

artery, vein is often not detected in the intra oral approach. In   carotid triangle, ECA gives 

rise to facial artery. The stylohyoid muscles, the hypoglossal nerve, and the posterior belly of 

the digastric are the primary structures that crosses the facial artery [20]. 

It rises resting close to the submandibular gland in the submandibular triangle, engraving its 
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deep and superior side, before passing superficially and ending up on the inferior border of the 

jaw. It traverses the jaw at the masseter muscle's anterior border and is attached to skin and 

platysma on its superficial surface.  

The labial and angular veins are drained by the facial vein. It is closer to the artery's posterior 

and surface. The inferior border of the mandible is where the artery and vein are located in 

close vicinity to one another.  

FORCES ACTING IN THE ANGLE OF MANDIBLE 

In the mandible, compressive force is formed at the inferior border, and in superior border 

tensile force is created, which is where the mandibular alveolus and external oblique ridge 

is present.  At the level of the inferior alveolar nerve, there is a neutral zone between the 

superior and inferior boundaries. Separation and reduction are observed at the upper border 

and lower border, respectively, of a broken mandibular angle [28]. 

 

CHAMPY’S LINE OF OSTEOSYNTHESIS IN MANDIBLE 

The line is a tension line that runs parallel to the root apex in the lower border of alveolus. A 

plate can be applied here just beyond the mental foramen and secured with mono-cortical 

screws. The plate is placed under tooth roots and superior to the inferior alveolar nerve [13]. 

Ideal placement for the plate at the angle of the jaw is on the internal surfaces of the external 

oblique ridge; once this is damaged, the plate is positioned as high as possible on the external 

cortex. In conjunction to the subapical plate in the anterior area between the mental foramen, 

another plate close to the lower border of the jaw is also required to counteract torsional 

stresses. 
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REVIEW OF LITERATURE 

The vestibular intraoral technique is the most popular and commonly util ized method 

for Miniplate fixation, according to Michelet et al. (1973).  Early functional motions 

of the jaw are possible with osteosynthesis with miniplate, which has benefits like 

simple adaptation and precise fixation using an intraoral method  [11]. 

When Champy, et al  (1978) investigated several methods for treating broken 

angles, he claimed that the intraoral treatment caused the least amount of damage to 

the marginal mandibular nerve and left no outward scarring. Moreover, it provides a 

clearer vision of the occlusion during fixation. The sole drawback is that there may 

be a potential of intraoral wound contamination  [12] .  

According to Schwimmer et al. (1983),  an athlete's risk of suffering a mandibular 

angle fracture, particularly during contact sports, may be reduced by early removal 

of an impacted third molar. He said that until six months following removal, extreme 

vigilance must be exercised [13]. 

In Champy's study , patients with mildly displaced or non-displaced angle fractures 

received intermaxillary treatment for at least three weeks. Displaced mandibular 

angle fractures were mostly managed by implanting a miniplate through a vestibular 

incision intraorally to the external oblique ridge  [14]. 

As compared to the transoral technique, Raveh J et al (1987)  demonstrated that the 

extra oral route was historically the most common and conventional strategy for the 

care of angle fractures. Transoral technique has gained popularity over extra oral 

treatment for the therapy of angle fractures because it a voids additional oral scarring 

and meets the patient's rising aesthetic needs  [15]. 

This research by NishiokaGJ et al(1988)  demonstrates that extraoral approaches are 
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more likely to result in postoperative complications including nerve injury (20%) 

and aesthetic displeasure (63%) than intraoral approaches. It highlights the benefits 

of the intra - oral approach over the additional oral route  [16]. 

In their review, Shetty et al. (1989)  recommended that third molars in the mandible 

with extensive carious lesions, mobile teeth, peri-apical infections, or disease linked 

with third molars that prevents appropriate fracture reduction be removed  [17]. 

Tooth in the line of fracture can frequently be more useful in relocating the fracture 

fragments, according to Dierics EJ et al (1991). Such teeth should not be extracted 

since doing so might further damage to the structures and make reduction 

challenging if the pieces are very mobile [18]. 

The innovative idea of 3D miniplates was invented in 1992 by Farmand and 

Dupoireux. Their concept was centered on the quadrangle's geometric stability as a 

stable structure for holding broken pieces. The thickness of these plates was 

decreased to 1 mm because the geometric form provides higher stability than the 

usual miniplates. By opposing the three-dimensional forces—shearing, bending, and 

torsional forces— the 3D miniplates hold the fracture segments firmly  [19]. 

As per Ellis and Karas, et al. (1993), the distinctions between transoral and 

extraoral techniques frequently rely on the position of the fracture line, the degree of 

displacement of the fractured segments, the patient's dentition, any accompanying 

fractures of the maxillofacial area, and the patient's general health  [20]. 

According to Edward Ellis et al. (1996), using a single miniplate is a 

straightforward, dependable approach for treating mandibular angle fractures, with 

comparatively fewer serious consequences such scarring, nerve injury, and infection  

[21] .  

According to Kuriakose et al (1996),  mandibular fractures account for around two-
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thirds (nearly 70%) of all maxillofacial fractures, with mandibular angle fractures 

accounting for 26–35% of those fractures [22]. 

K Ichimura et al (1997)  The majority of nerve injuries sustained during surgery are 

recoverable, according to the statement, and are typically brought on by drill bits' 

sharp edges compressing and damaging the nerve when the plate is being fixed. 

Therefore, it 's important to check on the patient on a regular basis to track any 

improvements in their nerve paresthesia [23] .  

In a 1997 biomechanical investigation, Wittenberg et al  employed 3-D plates to 

correct mandibular angle fractures and came to the conclusion that these plates are 

simple to insert intraorally and offer sufficient stabilization and rigidity an gle 

fractures [24]. 

H. P. Schierle, in 1997 , used two micro plates to treat an angle fracture, one at the 

superior mandibular border and the other at the external oblique ridge. A second 

plate, located at the lower mandibular edge, improved stability  [25]. 

In his study, "Treatment of  angle fractures with two 2.4mm Dynamic compression 

plates," Edward Ellis IIK (1999)  discovered that the use of two DCP was 

reasonably simple but increased the risk of infection, which was 32% in his study  

[26]. 

Mandibular angle fractures can be fixed using either an intraoral technique or an 

extraoral approach, as discovered by Fonseca RJ in 2000 . buccal sulcus incision for 

an extraoral approach, and sub-mandibular for an intraoral approach (Risdon 

incision) [27]. 

According to Robert H. Mathog (2000), drinking and drug usage, failure to 

administer antibiotics, delaying treatment for teeth next to the fracture site, and 

these factors all contribute to angle fractures that do not heal  [28]. 
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As per Fuselier et al studies from 2002 , which had 1210 patients in total, the 

severity of third molar impaction is not associated with an increased risk or 

frequency of angle fracture [29]  

As per Edward Ellis's research from 2002 , infection rates were 19.5% whenever 

the tooth was kept in angle fractures and 19.0% when it was removed [30]. 

Thus, according Vincent S. Toma et al studies from 2003 , there is no discernible 

difference between the transoral and extraoral techniques for the management of 

mandible fractures in terms of the incidence of complications. Patients who undergo 

sequential transformation from a transoral technique  to an extraoral 

approach experience more complications [31]. 

According to Kellman RM. (2003) , plate attachment at the top border results in the 

least morbidity and the fewest problems [32]. 

According to Feledy et al studies from 2004 , matrix strut plates offer better 

rigidity to movement through strut bars, reduce torsional pressures at the fracture 

site, and only had a 9% infection risk  [33]. 

In 2005, Guimond et al.  showed that compared to reconstructive plates for angle 

fractures, percutaneous approach of mandibular angle fractures fixation  with curved 

strut plates has minimal mortality and low infection risk of 5.4%  [34]. 

According to Wagner et al. (2007),  the left side of the body was more likely than 

the right to experience mandibular angle fractures. According to a claim, the right 

side's visual capacity for fixation is superior, and its management of the forces is 

simpler than the left side's for fixing and reducing  [35].  

In their 2007 study, Zix et al.  showed a 0% infection incidence while using a 

straight or curved three - dimensional plate to treat mandibular angle fractures. The 

benefits of strut plates over traditional pates and reconstruction plates were stresse d. 



13 
 

They are simple to use and adapt to without causing fracture displacement or 

distortion, and they simultaneously stabilize the superior and inferior angle 

boundaries [36]. 

Aleysson O.Paza et al. (2008)  performed a retrospective analysis of all mandibula r 

angle fractures to determine patient characteristics, social features, fracture 

characteristics, therapeutic approaches, and postoperative consequences. They came 

to the conclusion that factors other than the type of fixation also has an impact on 

the outcomes of angle fracture therapy [37].  

In 2009, A. W. Sugar  compared fixing uncomplicated mandibular angle fractures 

using conventional linear miniplate inserted either intraorally or using a trans buccal 

and intraoral method. The two therapy groups were r andomly assigned to 140 

consecutive patients, and complications were recorded and compared. He claimed 

that the trans buccal technique alone had a very low risk of problems  [38]. 

In order to ascertain the rate of surgical site infections and the effectiveness of 

extracting teeth from the axis angle fractures fixed with 2.0 mm 8 -hole titanium 

curved strut plates, Peter Bui et al. (2009)  suggested research. The usage of 2.0mm 

8-hole strut plates, they determined, is linked to decreased infection rates. Infection 

rates for fractured angle with retained teeth were 14% against 5.6% for all of those 

fractures with removed teeth in the line of the fracture  [39]. 

After the excision of the mandibular third molars, Al Belasy et al. (2009)  showed 

that mastication did not result in late mandibular fractures. Moreover, late fractures 

may occur if a soft diet is not followed for at least four weeks following surgery  [40]. 

According to Jain et al  clinical's trial from 2010, 3-D miniplates are a quicker 

option to traditional miniplates since they are easy to adjust to the bone neither 

distorting or shifting the fracture pieces  [41]. 
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Thangavelu (2010) In his study further evaluated the effect on reduction and fixation 

of mandibular angle fracture due to the presence of impacted third molar teeth [42].  

According to S. Laverick et al. (2012),  trans buccal plating results in less 

consequences and less plate retrieval for infection, when addressing angle fractures. 

Trans buccal plating takes no further time than oblique ridge plating, and it leaves no 

considerable scarring or injury to the facia l nerve [43]. 

In contrast to the standard miniplate, Mahmoud E. Khalifa et al. (2012)  determined 

that the three - dimensional miniplate system is a superior and simpler way for fixing 

mandibular fractures. Due to simultaneous stabilization at both the upper and lower 

borders, the 3D miniplate technique offers high rigidity, reduction in most instances, 

and shortened surgical times. However, there are restrictions on utilization in instance 

of oblique mandibular fractures   and fractures near to the mental n erve [44]. 

Eduardo Hochuli-Vieira,et al in 2011  assessed the use of  rectangular  miniplate in 

the treatment of simple mandibular angle fractures through intraoral access, with low 

complication rates, easy handling, easy adjustment, with a low cost. He sta ted that 

rectangular plates can be used effectively by intra oral technique also to get optimal 

reduction and better stability [45]. 

According to Wan K et al in 2012.  He ended up concluding that the trans buccal 

approach, as contrary to intra oral and transoral technique, results in less 

postoperative problems [46]. 

 A study done by Kenneth Wan et al in (2012).  The research shown that the transoral 

group seemed to have an increased cumulative incidence of plate removal, infection, 

plate exposure, and re- exploration for managing mandibular angle fractures  [47] 

Essam Ahmed Al-Moraissi et al. (2014)  concluded that the application of 1 miniplate 

is equal to the use of 2 miniplates in decreasing the rate of postoperative sequelae. A 
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trans-buccally positioned lateral miniplate will be more effective at lowering the 

incidence of postoperative problems compared to miniplate applied on the external 

oblique ridge along the (champy's osteosynthesis line) in the treatment of mandibular 

angle fractures, he inferred based on the findings of the meta-analysis [48]. 

The benefits of 3-dimensional plating systems were claimed by Balakrishnan et al . in 

a study from 2014. The fixation point stays close to the fractured fragments   and 

there is little tissue dissection in and around the osteotomy site, and three-dimensional 

plates are more stable due to their design. These plates' stability is not influenced by 

their length or thickness [49]. 

Ramisetti Sudheer, Bathini Dilip Chakravarthy. Et al in 2019  suggested that 3D 

rectangular plate is a feasible alternative to conventional linear miniplate systems 

with good clinical outcome and fewer complications such as paresthesia, infection and 

hard-ware failure [27] 
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METHODOLOGY 

Between 2020 and 2022, patients who underwent mandibular angle fracture treatment at 

the Department of craniomaxillofacial Surgery, SDM craniofacial unit, SDM dental 

college, Dharwad, participated in the study. The research started with ethical committee approval 

from the institutional ethical committee.  

Study is a prospective randomized controlled trial and registered in the 

clinical trial registry of India  (REF/2021/03/041548 H).  

IN VIVO study conducted in all patients with unilateral or bilateral 

mandibular angle fractures, unilateral mandibular ang le fracture along with other 

fractures of mandible getting admitted in SDM craniofacial unit from 2020 to 

2022. 

INCLUSION CRITERIA  

1) Adult patients. 

2) unilateral or bilateral mandibular angle fractures, unilateral mandibular angle fracture along with 

other fractures of mandible. 

3) Patients’ willingness for the procedure 

EXCLUSION CRITERIA 

1. Comminuted fractures of mandible. 

2. Patients who were medically compromised. 

3. Edentulous patients. 

4. Not willing for surgery was excluded. 
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The positive and negative aspects of the regular traditional miniplates and the three-dimensional 

rectangular grid plates, as well as the potential outcomes of the two treatment options, were 

specifically described to the patients.   The patient’s willingness or refusal to participate in the trial 

was recorded.  

The research comprised a total of 52 patients. Depending on the plates used to treat their fractures, 

these patients were randomly divided into Group 1 and Group 2 groups. 26 patients were treated with 

3d rectangular titanium grid plates in group 2 and 26 patients where linear titanium miniplates used 

for fixation were categorized as group 1 

 

The sample size was estimated based on Cohen’s effect size standards. We assumed a large 

difference between the two groups in mouth opening and swelling as per Cohen, 1988 (Cohen J. 

(1988, Statistical Power Analysis for the Behavioral Sciences. New York, NY: Routledge Academic)  

Sample size estimation was done using G. Power sample size estimation software (ver 3.1.9.2) as 

follows:  

Analysis: A priori: Compute required sample size  

Input: Tail(s) = Two 

 Effect size d = 0.8 

 α err prob = 0.05 

 Power (1-β err prob) = 0.80 

 Allocation ratio N2/N1 = 1 

Output: Non centrality parameter δ = 2.8844410 
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 Critical t = 2.0085591 

 Df = 50 

 Sample size group 1 = 26 

 Sample size group 2 = 26 

 Total sample size = 52 

 

SAMPLING – QUOTA SAMPLING 

 

Randomization is by computer generated random number sequence is used for allotting the patients 

to linear miniplate and rectangular plate group by block randomization method.
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METHODS 

 

The study compared the use of standard linear plates versus three - dimensional grid plates during 

ORIF of mandibular angle fractures under general anesthesia. 

PRE-OPERATIVE EVALUATION OF PATIENTS 

 

A meticulous visual and physical examination was done on each patient, together 

with a detailed case history, to provide a tentative diagnosis  and treatment plan. All 

patients underwent CBVT of the fractured mandibular angle pre-operatively. OPG and PA view 

of the mandible are taken for all the patients pre operatively. Erich Arch bars/eyelets were placed 

preoperatively for all the patients. Complete hemogram, serum electrolytes, serology, 

bleeding profile were carried out for all patients.  All patients were evaluated by 

anesthetist to assess fitness for surgery under general anesthesia. 

Before surgery, patients were maintained nothing by mouth  for at least a period 

of six hours. The patient  and the patient's family members written informed 

permission was obtained for anesthesia and surgery. Patients was advised for 

betadine bath and was draped in sterile gown before operation. Standard presurgical 

preparation was done. 

 

SURGICAL PROCEDURE: 

 

All the patients included in the study was pre oxygenated, induced under general 

anesthesia via Nasal endotracheal intubation, sterile surgical preparation and 

draping done. 
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FIXATION OF LINEAR CONVENTIONAL PLATES: 

 

Local infiltration of 2% lignocaine and 1:2,000,000 adrenaline infiltrated over the lower 

vestibule. First, the fracture region was palpated and located. An incision was taken from 

the lower first molar leaving an ample cuff of gingival tissue (about 5mm) 

extending superiorly and posteriorly just below the coronoid notch at the level of 

maxillary occlusal plane along the ascending border of ramus. Full thickness 

Mucoperiosteal flap was raised with freer and Howarth’s periosteal elevator. The 

fracture was reduced anatomically by instrument and digital manipulation, IMF 

was done and fractured fragments stabilized.  Along the external oblique ridge in 

the Champy's optimal line of osteosynthesis, a two mm titanium plate with four or 

five hole was applied. Using plate bending pliers, the plate was bent. The plate 

was fixed in place using four screws of 2 x 8 mm diameter.   

 

Finally, intermaxillary fixation was removed, and occlusion was examined . 

Povidone iodine solution mixed with saline were used to  flush the wound 

intraorally, and 3-0 Polyglactin sutures was used to approximate intraoral incision. 

Patient safely reversed, extubated, and transferred to postoperative care.  

 

FIXATION OF 3D RECTANGULAR GRID PLATES: 

 

Local infiltration of 2% lignocaine and 1:2,000,000 adrenaline infiltrated over 

the lower vestibule. First, the fracture region was palpated and located. An incision was 

taken from the lower first molar leaving an ample cuff of gingival tissue (about 

5mm) extending superiorly and posteriorly just below the coronoid notch at the level 
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of maxillary occlusal plane along the ascending border of ramus. Full thickness 

Mucoperiosteal flap was raised with freer and Howarth’s periosteal elevator. The 

fracture was reduced anatomically by instrument and digital manipulation, IMF 

was done and fractured fragments stabilized.  In order to introduce the trocar 

cannula, a minute stab incision was created . Stab incision Site was primarily 

determined by placing the index finger over the desired fixation site and matching 

it with the thumb on the cheek surface.  Incision site was marked using methylene 

blue ink and small stab incision measuring 1 x 1cm placed using No:15 BP blade 

parallel to the relaxed skin tension lines.  

The subcutaneous tissues and oral mucosa in the region intended for 

plate fixation were perforated by the trocar as it was introduced via  the stab 

incision with sharp dissection.  The cannula was inserted with trocar through the 

facial tissues proceeding down to the bone. U shaped cheek retractor w as placed by 

approximating the forked inner end of the retractor around the cannula intraorally. 

Outer end of the cannula disk was placed to the handle. Cheek retractor along with 

the handle is hinged around the ratchet on the outer end of the cannula. To hold 

the trocar stable while advancing to the  fractured site, cheek retractor was used.  In 

the neutral setting between the superior and inferior borders of the lateral cortical 

plate, a 2mm titanium 3-D rectangular four-holed grid plate was applied. with 

continuous saline irrigation, a drill bit of  appropriate size and diameter  was passed 

through the guide drill to place the  holes. By using the trocar cannula, fixation was 

done with four screws each of 2 x 8 mm diameter. Finally, intermaxillary fixation 

was removed, and occlusion was examined. After carefully removing the trocar 

assembly, a 5-0 Polypropylene suture was used to approximate  the extraoral skin 

incision. Povidone iodine solution mixed with saline were used to flush the wound 
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intraorally, and 3-0 Polyglactin sutures was used to approximate intraoral incision. 

Patient safely reversed, extubated, and transferred to postoperative care . 

 

PATIENT CARE - POST OPERATIVE PERIOD: 

 

Patients post operatively were administered intravenous fluids for the first four to five hours. After 

six hours, clear fluid intake was initiated orally. The following medications were given parenterally 

for three days: Inj Amoxicillin 1000 mg + clavulanic acid 200 mg IV BD, Inj Metronidazole 500 mg 

IV TID, Inj Tramadol 50 mg IV BD, and Inj Pantoprazole 40 mg IV OD. Subsequently, for the 

following 3 days, all of these medications were given orally. For immediate 24 hours, an 

input/output chart was kept for each patient. Daily wound care and irrigation with a mouth rinse 

containing 0.2% chlorhexidine were performed. The patients were given stringent instructions on 

oral hygiene. On the seventh post-operative day, all extra oral sutures were removed. 

 

 All the patients involved in the study were  followed up through 1 week, 1st month 

and 3rd month post operatively. All patients who were included in the study underwent Cone 

beam volumetric Tomography (CBVT) of the fractured mandibular angle on postoperative day 2. 

Any displacement or flaring of the mandibular angle was noted and measured using linear 

measurements. Additionally, all patients were evaluated post operatively for the following 

observational variables such as Inter fragmentary mobility, Mouth opening, ease and Duration of 

plate fixation. Complications such as infection, paresthesia, screw loosening were assessed and 

recorded. OPG and PA view of the mandible were taken for all the patients pre operatively and 

Post operatively to assess any plate fracture, malunion and nonunion. Interfragmentary mobility 

was assessed by means of digital palpation with the help of index and thumb finger of both hands 

and was considered to be stable if there was no any inter-fragmentary mobility and unstable if any 
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mobility was present.  Mouth opening was measured with help of calipers and categorized into 

adequate and inadequate. Ease and duration of plate fixation—operative time was measured with 

help of standardized digital clock. Various Complications such as paresthesia, infection, screw 

loosening was assessed and recorded. 
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                                                    COLOUR PLATES 

 

                                              Fig:1    Anatomy of mandible 

 

           Fig:2      Course of inferior alveolar nerve 

 

 



25 
 

 

           Fig:3    Course of facial artery and vein 

 

    

    

                            Fig:4   Forces exerted on mandible during function 
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                     Fig:5 Champy’s Ideal lines of osteosynthesis lines on the mandible         

 

Fig:6   Armamentarium -Bard parker handle no3, Bard parker blade no15, 

Howarth’s  periosteal elevator, Trans buccal  trocar, Bone plates and 

screws, Plate holding plier, Screw driver, Needle holder, Suture 

material, Micromotor and handpiece, Drill bit, Artery forceps, Suction 

tips, Retractors, Diathermy. 
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                                Fig:7 Conventional linear plates and screws  

 

 

 

 

      Fig:8 3D Rectangular grid plates and screws
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                                        Fig:9 Exposure of fractured angle 

 

                                        Fig:10 Fixation using conventional linear miniplates  
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                          Fig:11 Exposure of fractured angle 

 

 

                    Fig:12   Extraoral skin stab incision marking 
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                    Fig:13 Placement of trans buccal trocar with cheek retractor 

 

               Fig:14 Fixation of screws using trans buccal trocar cannula 
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                            Fig:15 Fixation of 3D rectangular grid plates 

 

Fig:16 3D Rectangular plates – Pre-OP Radiographs 

Fig:16A Pre operative PA mandible  
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           Fig:16B Pre operative OPG 

 

 

 

                      Fig:16C Pre operative CBVT- 3D image 

 

 

 



33 
 

 

Fig:17 3D Rectangular plates – Post op Radiographs 

                        Fig:17A Post operative PA mandible 

 

 

                                    Fig:17B Post operative OPG  
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                 Fig:17C Post operative CBVT- 3D image 

 

 

            Fig:18 conventional linear plates- pre op radiographs 

            Fig:18A Pre operative- OPG 
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Fig:18B Pre-operative- PA mandible 

 

Fig:18C Pre-operative- CBVT 3D image 
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Fig:19 Conventional linear plate- Post op radiographs 

Fig:19A Post operative – OPG 

 

            Fig:19B Post operative – PA Mandible 
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Fig:19C Post-operative- CBVT 3D image 

 

Fig:20 Case of bilateral angle fracture – Pre operative radiographs 

Fig:20A Pre-operative – OPG 
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         Fig:20B Pre-operative – PA Mandible 

 

 

Fig:20C Pre-operative – CBVT 3D Images of right and left side  
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Fig:21 Case of bilateral angle fracture – Post operative radiographs 

Fig:21A Post-operative – OPG 

 

 

Fig:21B Post-operative – PA Mandible 



40 
 

 

Fig:21 C Post-operative – CBVT 3D Images of right-side 3D plates and left side Conventional plates 

 

 

Fig:22 showing increased inferior border flaring of conventional plate 6.5mm in CBVT sagittal 

sections 
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Fig:23 showing minimal inferior border flaring of 3D plate 0.7mm in CBVT sagittal sections 

 

 

Fig:24 showing dehiscence and infection of conventional linear plate used for left angle fracture 

fixation 
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RESULTS  

 

The study is a randomized controlled trial involving a total of 52 patients, who were divided by 

block randomization into two groups. 

 

Group 1- Patients who underwent ORIF for mandibular angle fractures using a single 2 mm linear 

conventional titanium miniplate. 

 Group 2 - Patients who underwent ORIF for mandibular angle fractures using a 2 mm 3-

Dimensional titanium rectangular grid plate. 

STATISTICAL ANALYSIS -IBM SPSS (STATISTICAL PACKAGE FOR THE SOCIAL 

SCIENCES) VERSION 16.0 

TABLE NO:1       DESCRIPTIVE OVERALL STATISTICS 

 Groups 

Group 1 Group 2 

N % N % 

Sex Male 26 100.0% 25 96.2% 

Female 0 0.0% 1 3.8% 

Diagnosis L angle # 9 34.6% 13 50.0% 

R angle # 17 65.4% 13 50.0% 

Plate used 3d plates 0 0.0% 26 100.0% 
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Con plates 26 100.0% 0 0.0% 

Ease of plate fixation .00 14 53.8% 2 7.7% 

1.00 12 46.2% 14 53.8% 

2.00 0 0.0% 10 38.5% 

Inter fragmentary 

mobility 

Stable 20 76.9% 24 92.3% 

Unstable 6 23.1% 2 7.7% 

Paresthesia 

 

Absent 19 73.1% 23 88.5% 

Present 7 26.9% 3 11.5% 

Infection Absent 17 65.4% 24 92.3% 

Present 9 34.6% 2 7.7% 

Plate fracture Nil 26 100.0% 26 100.0% 

Non/mal union Absent 24 92.3% 24 92.3% 

Present 2 7.7% 2 7.7% 

Dehiscence Absent 17 65.4% 24 92.3% 

Present 9 34.6% 2 7.7% 

Screw loosening Nil 23 88.5% 26 100.0% 

Pre 3 11.5% 0 0.0% 
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TABLE NO: 2        SEX, DIAGNOSIS, PLATE USED, EASE OF PLATE FIXATION 

 

Groups 

χ2 

Value 

P value Group 1 Group 2 

N % N % 

Sex 

Male 26 100.00% 25 96.20% 

1.02 0.313 

Female 0 0.00% 1 3.80% 

Diagnosis 

L angle # 8 34.60% 14 53.85% 

2.053 0.358 

R angle # 18 69.23% 12 46.15% 

Plate used 

3d plates 0 0.00% 26 100.0% 

52 <0.001* 

Con plates 26 100.0% 0 0.00% 

Ease of plate fixation 

.00 14 53.80% 2 7.70% 

19.154 <0.001* 1.00 12 46.20% 14 53.80% 

2.00 0 0.00% 10 38.50% 

*Statistical significance set at 0.05; N: Number of samples; χ2 Value: Chi-Square value;3d:3 d 

rectangular plates; con plates: conventional linear plates 

INTERPRETATION:  

Chi Square analysis displays no statistically significant difference between group 1 and group 2 in 

terms of sex and diagnosis (χ2 Value=1.02; P=0.313), (χ2 Value=2.053; P=0.358) respectively. 
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Chi Square analysis displays that majority of Group 1 subjects were used 3D plates when compared 

to other plates whereas majority of Group 2 subjects used Con Plates. (χ2 Value=52; P<0.001). 

EASE OF PLATE FIXATION SCORE 

0 - EASY 

1 - MILD DIFFICULTY 

2 – VERY DIFFICULT 

Statistics displayed that majority of Group 1 subjects were associated with score 0 of Ease of plate 

fixation whereas majority of Group 2 subjects were associated with score 1 of Ease of plate fixation. 

(χ2 Value=19.154; P<0.001). 

GRAPH NO: 1 
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GRAPH NO: 2 
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GRAPH NO: 4 

 

➢ TABLE NO:3              INFERIOR BORDER FLARING  

 
Groups N Mean SD t P Value 

INFERIOR BORDER 

FLARING (mm) 

Group 1 26 2.87 1.47 

7.136 <.001* 

Group 2 26 0.58 0.66 

*Statistical significance set at 0.05; N: Number of samples; SD: Standard deviation 

INTERPRETATION: 

MANN -WHITNEY TEST displays a statistically significant higher inferior border flaring was 

observed among Group 1 when compared to Group 2. (t = 7.136; P<0.001) 
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➢ TABLE NO:4                DURATION 

 
Groups N Mean SD t P Value 

DURATION 

Group 1 26 46.81 12.35 

-4.496 <.001* 

Group 2 26 62.42 12.69 

*Statistical significance set at 0.05; N: Number of samples; SD: Standard deviation 

INTERPRETATION: 

MANN -WHITNEY TEST displays a statistically significant higher mean duration was taken by 

Group 2 when compared to Group 1. (t = -4.496; P<0.001) 

GRAPH NO: 5 
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➢ TABLE NO:5       INTER FRAGMENTARY MOBILITY 

*Statistical significance set at 0.05; N: Number of samples; χ2 Value: Chi-Square value 

INTERPRETATION:  

Chi Square analysis displays no statistically significant difference between group 1 and group 2 in 

terms of inter fragmentary mobility after fracture fixation (χ2 Value=2.364; P=0.124). 

GRAPH NO: 6 

 

                                      INTER FRAGMENTARY MOBILITY 

 

Groups 

χ2 

Value 

P value Group 1 Group 2 

N % N % 

Inter fragmentary 

mobility 

Stable 20 76.90% 24 92.30% 

2.364 0.124 

Unstable 6 23.10% 2 7.70% 
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➢ TABLE NO: 6         MOUTH OPENING  

 
Groups N Mean SD t P value 

PRE-OP 

Group 1 26 17.65 5.52 

-0.662 0.511 

Group 2 26 18.65 5.37 

1ST WEEK 

Group 1 26 23.58 4.39 

-0.889 0.378 

Group 2 26 24.62 4.02 

1ST MONTH 

Group 1 26 27.62 4.03 

-1.465 0.149 

Group 2 26 29.31 4.30 

3RD MONTH 

Group 1 26 28.77 4.44 

-1.717 0.092 

Group 2 26 30.96 4.76 

*Statistical significance set at 0.05; N: Number of samples; SD: Standard deviation 

 

INTERPRETATION: 

Independent sample t test displays no statistically significant difference in mouth opening between 

Group 1 and Group 2 at Pre-OP (t=-0.662; P=0.511), 1st week (t = -0.889; P=0.378), 1st month (t = -

1.465; P=0.149) and 3 months Post-OP.  (t = -1.717; P=0.092) 
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GRAPH NO: 7 

 

TABLE NO:7 Pairwise Comparison of mean Mouth opening between Pre-OP, 1st week, 1st month 

and 3 months Post-OP among group 1 

(I) Time (J) Time 

Mean 

Difference 

(I-J) 

Std. 

Error 

Sig. 

95% Confidence 

Interval for 

Difference b 

Lower 

Bound 

Upper 

Bound 

Pre-OP 

1 week -5.92 0.81 <.001* -8.25 -3.60 

1 Month -9.96 1.01 <.001* -12.86 -7.07 

3 Month -11.12 1.12 <.001* -14.31 -7.92 

1 week 1 Month -4.04 0.61 <.001* -5.80 -2.28 
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3 Month -5.19 0.68 <.001* -7.14 -3.25 

1 Month 3 Month -1.15 0.41 0.053 -2.32 0.01 

*Statistical significance set at 0.05;  

b Adjustment for multiple comparisons: Bonferroni. 

 

TABLE NO:8 Pairwise Comparison of mean Mouth opening between Pre-OP, 1st week, 1st month 

and 3 months Post-OP among group 2 

(I) Time (J) Time 

Mean 

Difference (I-J) 

Std. 

Error 

Sig. 

95% Confidence Interval 

for Difference b 

Lower 

Bound 

Upper 

Bound 

Pre-OP 

1 week -5.96 1.079 <.001* -9.053 -2.87 

1 Month -10.654 1.123 <.001* -13.871 -7.436 

3 Month -12.308 1.116 <.001* -15.505 -9.11 

1 week 

1 Month -4.692 0.407 <.001* -5.858 -3.527 

3 Month -6.346 0.535 <.001* -7.878 -4.814 

1 Month 3 Month -1.654 0.433 0.005* -2.894 -0.413 

*Statistical significance set at 0.05;  

b Adjustment for multiple comparisons: Bonferroni. 
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INTERPRETATION: 

Pairwise comparison by Bonferoni adjustment displays a statistically significant higher mouth 

opening in 3 months followed by 1 month, 1 week and least at Pre-OP among Group 1 (P<0.05) and 

Group 2 (P<0.05).  

➢ TABLE N0:9        PARESTHESIA, INFECTION, DEHISCENCE 

 

Groups 

χ2 

Value 

P value Group 1 Group 2 

N % N % 

Paresthesia 

Absent 19 73.10% 23 88.50% 

1.981 0.159 

Present 7 26.90% 3 11.50% 

Infection 

Absent 17 65.40% 24 92.30% 

5.65 0.017* 

Present 9 34.60% 2 7.70% 

Dehiscence Absent 17 65.40% 24 92.30% 5.65 0.017* 

 Present 9 34.60% 2 7.70%   

*Statistical significance set at 0.05; N: Number of samples; χ2 Value: Chi-Square value 

 

INTREPRETATION 

Chi Square analysis displays a statistically significant higher Infection (34.6%) and dehiscence 

(34.6%) was observed among Group 1 when compared to Group 2. (χ2 Value=5.65; P=0.017). 
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Chi Square analysis displays no statistically significant difference between group 1 and group 2 in 

terms of paresthesia (χ2 Value=1.981; P=0.159). 

GRAPH NO: 8 

 

GRAPH NO: 9 
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GRAPH NO: 10 

 

TABLE NO:10     PLATE FRACTURE, NON/MALUNION, SCREW LOOSENING 

 

Groups 

χ2 

Value 

P value Group 1 Group 2 

N % N % 

Plate fracture Nil 26 100.00% 26 100.00% NIL NIL 

Non/mal union 

Absent 24 92.30% 24 92.30% 

0 1 

Present 2 7.70% 2 7.70% 

Screw loosening 

Nil 23 88.50% 26 100.00% 

3.184 0.074 

Present 3 11.50% 0 0.00% 

*Statistical significance set at 0.05; N: Number of samples; χ2 Value: Chi-Square value 
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INTREPRETATION 

Chi Square analysis displays no statistically significant difference between group 1 and group 2 in 

terms of non/mal union, screw loosening (χ2 Value=0.0; P=1.0),(χ2 Value=3.184; P=0.074) 

respectively. Chi Square analysis displays nil plate fracture in both the groups. 

GRAPH NO: 11 

 

GRAPH NO: 12 
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GRAPH NO: 13 
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DISCUSSION 

Mandibular fractures are one of the most common and frequent fractures in the 

maxillofacial region mainly because of the prominence of the bone facing the initial 

impact of force due to f a l l  a s  i n  road traffic accidents or interpersonal violence. 

The epidemiology of mandibular fractures is variable in different geographic 

regions. Based on the economic status of the people, social conditions, law, the 

incidence and severity of these fractures varies to a  greater extent.  

Among mandibular fractures, angle fractures being the second most common after 

Para symphysis fractures emphasizes the need for proper treatment and management 

protocol with better cosmetic and functional results to the patients.  

 

Mandibular angle fractures are still being debated in terms of management and 

treatment modalities, most commonly followed treatment worldwide is open reduction 

and internal fixation using conventional miniplates and screws at the superior border 

along the externa l oblique ridge through intraoral approach based on champy’s lines 

of osteosynthesis. The intricate anatomy of the mandibular angle is vulnerable to 

severe stresses from the supra-hyoid muscle group and the masticatory muscles, 

resulting in adverse rotation of the distal and proximal components.  

One miniplate at the superior border found to cause flaring of the fractured segments 

at the inferior border resulting in unfavorable reduction and fixation.  V Singh  , S 

Khatana et al in 2013  in their randomized controlled study compared the results 

between miniplates at inferior border (GRP B) vs superior border (GRP A) in 

treatment of angle fractures. Radiographic results showed better reduction at Inferior 

border in GRP A  [56] . 

The most important factor of fracture healing is minimal or no gap betw een 

https://pubmed.ncbi.nlm.nih.gov/?term=Singh+V&cauthor_id=24636170
https://pubmed.ncbi.nlm.nih.gov/?term=Khatana+S&cauthor_id=24636170
https://pubmed.ncbi.nlm.nih.gov/?term=Khatana+S&cauthor_id=24636170
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fractured fragments helping in bone-to-bone contact and faster union. Any flaring in 

the inferior border might result is in delayed union or malunion.  When inferior 

border is not fixed it results in unstable rotation of distal and proximal fragments and 

causes change in post operative occlusion and reduction.  

 Inventions of 3Dimensional plating systems and use of minimally invasive 

extraoral approaches for various fracture fixations paved the way to overcome the 

demerits caused by single miniplate placed at the superior border for angle 

fractures. The superior three dimensional rectangular grid plate design enables the 

greatest number of screws to be positioned close to the fracture site, improving 

stability and allowing for its efficient application in the treatment of displaced 

mandibular angle fractures.3D plates are placed  at the neutral zone between the 

tensile and compressive zones (between the superior and inferior border), thus 

preventing tensile, compression as well as shear forces of muscles.3D plates are 

placed and fixed in neutral position with help of trans -buccal trocar and through a 

stab incision over the skin, facilitating the insertion of trocar and aids in fixation.  

 Disadvantages of 3d plating systems being it is technique sensitive, cau ses an 

extraoral scar, difficulty in positioning the plate. There is no study to compare the 

outcomes of 3d and conventional plates in terms of inferior border flaring, inter 

fragmentary mobility, dehiscence, infection, mal/nonunion, extent of mouth openin g 

in fixation of mandibular angle fractures.  

In this randomized controlled study comparison between rectangular grid plates and 

conventional miniplate fixation for mandibular angle fracture is done. The study is 

intended to assess the clinical efficacy and  duration of fixation, inferior border 

flaring, inter fragmentary mobility, dehiscence infection, mal/nonunion, extent of 

mouth opening while using rectangular grid plates versus conventional miniplates 
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for ORIF of mandibular angle fractures.  

In this study, a total of 52 patients were categorized as GRP 1 – 26 patients 

(conventional plates) and GRP 2- 26 patients (3D plates).  Angle fractures are 

primarily diagnosed between the age of 20 and 30 years of life, and men are more 

likely to acquire them than women. Out of 52 patients 51 were male and 1 was a 

female. The most common etiological factor for trauma was road traffic accidents 

followed by skid and fall in workplace.  

In 2015, Kumar et al. carried out research that had similar conclusions. He focused at 

the distribution of fractures of maxillofacial region in 2,731 patients, with the majority 

of fractures occurring between the age of 20 and 30 years (n=1,535, 56%). He 

estimated female to male ratio was 6 :1 [57]. 

 

In this study Out of 52 patients with angle  fracture, 30 patients had fractured angle on 

right side and 22 had on left side.  A study done by  Wagner et al. (2007)  implicates 

similar findings with higher prevalence of m a n d i b u l a r  a n g l e  fractures on the 

right side than when compared with left side [43]. 

 

DURATION AND EASE OF PLATE FIXATION 

One of the primary criteria in the valuable intraoperative parameters is the 

duration and ease of plate fixation, duration of fixation is started from the time, 

starting post exposure and MMF till the last screw place ment is done. Duration of 

fixation in the study concluded that, a statistically significant higher duration was 

taken by the surgeons to fix the 3D plates when compared to conventional plates . 

(t = -4.496; P<0.001). Average duration of fixation was 46 mins  in conventional 

group and 62 mins in 3D plate group.  Ease of plate fixation was assessed on 
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different operating surgeons experience on using both the plates, it was scored as 

0- simple, 1- mild difficulty, 2- very difficult. In this study it was found tha t 

surgeons felt that majority of conventional plates was associated with score 0 of 

Ease of plate fixation whereas majority of 3D plates was associated with score 1 

of Ease of plate fixation. (χ2 Value=19.154; P<0.001).out of 26 conventional 

plates, 14 was under score -0 and 12 was under score-1 of ease of plate fixation. 

Out of 26 3D plates, 2 was under score -0, 14 was under score-1 and 10 was under 

score-2 of ease of plate fixation.  

In this study we appreciated that 3D plate fixation with trans -buccal trocar is 

technique sensitive and is mainly based on surgeons’ skill and expertise to operate 

the trocar system. In this study, initially operating surgeons faced difficulty in 

fixing the 3D plates at the neutral zone. After few cases, duration and difficult y 

was considerably reduced.  

 

A study conducted by Shadia Abdel-Hameed Elsayed, Hanan Mohamed Reda et 

al in 2022  proved to have similar results, states that time taken for reduction and 

fixation of angle fracture by transoral approach was 28.10±3.3 minutes, while the 

Trans-buccal approach took 37.40±1.75 minutes, proved a significant difference 

with (P = 0.001). study also concluded that surgeons ease for fixation via trans -

buccal approach is more difficult when compared to transoral approach [53]. 

 

INFERIOR BORDER FLARING 

In this study, Inferior border flaring was assessed for all patients in Group 1 

(conventional plates) and Group 2 (3D plates) using Cone beam volumetric 

Tomography (CBVT) of the treated mandibular angle at the 2 nd post op day. It was 
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found in the study that there is statistically significant higher inferior border flaring 

of fractured fragments among Group 1(conventional plates) when compared to 

Group 2(3D plates). (t = 7.136; P<0.001). The mean flaring in conventional plate 

group was 2.87 millimeters and in 3D plate group was 0.58mm.  By these results it 

is proved that the 3D plates placed at the neutral zone between the tensile and 

compressive zones (between the superior and inferior border), prevents tensile, 

compression as well as shear forces of muscles.  The superior 3-D rectangular 

titanium grid plate design places the greatest number of screws closest to the 

fracture site, improving stability and allowing for its successful application in the 

treatment of displaced mandibular angle fractures . 3D plates in the neutral zone 

provides more stability in superior and inferior fragments and prevents fl aring, 

unstable rotation of distal and proximal fragments which causes change in post 

operative occlusion and reduction. It helps to secure the bone -to-bone contact and 

helps in better and faster healing. Conventional linear plates on the other hand, 

provides stability only on the superior border and cause inferior border flaring due 

to torsional forces.  

 A study conducted by Ramisetti Sudheer, Bathini Dilip Chakravarthy. Et al in 

2019 suggested that 3D rectangular plate is a feasible alternative to convent ional 

linear miniplate systems with good clinical outcome and fewer complications such 

as paresthesia, infection and hard-ware failure [27]. 

A study by  Eduardo Hochuli-Vieira  , Thi Khanh Linh Ha et al in 2010 has 

similar results emphasizes the importance of 3D rectangular grid plates in angle 

fracture, which can be used with less complication rate , easy fixation , reduced 

flaring of fractured fragments [55]. 

Similar research by Balakrishnan et al. in 2014  came to the following conclusions 

https://pubmed.ncbi.nlm.nih.gov/?term=Hochuli-Vieira+E&cauthor_id=21216065
https://pubmed.ncbi.nlm.nih.gov/?term=Ha+TK&cauthor_id=21216065
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about the merits of 3D plating systems: limited tissue dissection along the fracture 

line and osteotomy site; point of fixation  remains nearer to the osteotomy line; 

strength of the 3-D plate is mainly achieved by its design rather than via its 

thickness or length; blood flow to the segments is not disrupted; and adjustments 

are simple because of the thin interconnecting rods of the plate [57]. 

Similar outcomes were obtained in the study conducted on three -dimensional 

prototypes by Kroon et al. in 2006 , who noticed bone gaps along the 

inferior boundary and revealed that it was a  contributing factor for later problems, 

such as infection and dehiscence [19]. 

MOUTH OPENING 

In this study, Mouth opening was measured with help of cali pers in both Group 1 

(conventional plates) and Group 2 (3D plates) during pre op and post op on 1 s t 

week, 1s t  month and 3 rd month. Study concluded that no statistically significant 

difference found in mouth opening between Group 1 and Group 2 at Pre -

Operatively and 1 s t week ,1s t  month and 3 rd month Post operatively.  P value was 

not below 0.05 at all-time intervals. 

Pairwise Comparison of mean Mouth opening pre-Operatively and 1 s t week ,1s t 

month and 3 rd month Post operatively among group 1 and group 2 was evaluated in 

the study. Results concluded a statistically significant higher mouth opening in 3 

months followed by 1 month, 1 week and least at Pre -OP among Group 1 (P<0.05) 

and Group 2 (P<0.05).Results of this study, infers that both transoral and trans-

buccal approaches does not cause any significant difference in mouth opening. 

Even though trans-buccal approach deals with an extra oral stab incision and blunt 

dissection of muscle and mucosa, study proved no reduction in mou th opening at 

any time interval. Significant difference between pre operative and post operative 
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mouth opening in group 1 and group 2 is well appreciated that before and after 

treatment there will be significant reduction in edema, pain and fragment stabil ity. 

Similar study done by Sridhar Reddy Kanubaddy, Sathya Kumar Devireddy in 

2016 included a total 30 patients and categorized into two groups as Group 1 linear 

miniplate and group 2 rectangular grid plate. Study proved no statistically 

significance difference between two groups in terms of mouth opening at end of 3 rd 

post operative month [44]. 

In related research done in 2015, by N.H. Al-Tairi M.M. Shoushan  split sixteen 

patients into two equal groups and treated group I with a 3D miniplate and group II 

with two miniplates fixation. According to the study's findings, between 2 groups 

in terms of mouth opening there was no discernible difference [51]. 

INTER FRAGMENTARY MOBILITY 

Interfragmentary mobility is assessed by means of digital palpation with the help of index and 

thumb finger of both hands and was considered to be stable if there was no any inter-fragmentary 

mobility and unstable if any mobility was present. Results of the study showed that there is 

no statistically significant difference between group 1 and group 2 in terms of inter 

fragmentary mobility after fracture fixation (χ2 Value=2.364; P=0.124). In group 1 

out of 26 patients, 6 patients had interfragmentary mobility, it was mainly due to 

improper plate positioning, screw loosening and severel y displaced mandibular 

angle fractures. Out of 6 patients 3 patients had post operative infection and 

dehiscence which also accounted for inter fragmentary mobility. In group 2 out of 

26 patients 2 patients had inter fragmentary mobility, difficulty in pla te positing 

and adaptation, improper plate fixation away from fractured site mainly contributed 

for inter fragmentary mobility.  

Similar study done by Sridhar Reddy Kanubaddy, Sathya Kumar Devireddy in 
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2016 included a total of 30 patients and categorized in to two groups as Group 1 

linear miniplate and group 2 rectangular grid plate. Study proved no statistically 

significance difference between two groups in terms of inter fragmentary mobility. 

In both group 1 and group 2, 2 patients had interfragmentary mobi lity which 

resolved after 3 months post operatively.  

 

PLATE FRACTURE AND PARAESTHESIA 

In both group 1(linear conventional plate) and group 2(3D rectangular grid plate), 

none of the patients had reported with plate fracture till the 3 rd post operative 

month. Between group 1 and group 2,  no statistically significant difference in terms 

of paresthesia was noted (χ2 Value=1.981; P=0.159). In 3D rectangular plates, even 

though risk of injury to buccal/ marginal mandibular branch of facial nerve is 

present because of extraoral stab incision and trocar placement, the above results 

prove there is no significant difference between group 1 and group 2. In group 1 

out of 26 patients 7 reported paresthesia and group 2 out of 26 patients 3 reported 

paresthesia. In Group 2, a 1 x 1 cm skin stab incision was made and a trans-buccal 

trocar was introduced to permit plating on the lateral surface of the mandible. This 

helps in preventing facial nerve injury, which more frequently happens in other 

extraoral approaches.  The results were similar to the study done by AW SUGAR et 

al in 2009. He included 140 patients who were allocated into 2 groups. Group 1 

with single miniplate fixation at the superior border and group 2 with miniplate 

fixation at the inferior border using trans-buccal approach. There was no significant 

difference noted in terms of paresthesia between 2 groups [44]. 

A similar study by Wan et al in 2009 stated that in trans buccal approach, out of 227 

patients, none of the patient had facial nerve injury [49]. 
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INFECTION AND DEHISCENCE 

 In the study, a statistically significant higher Infection rate (34.6%) and dehiscence 

(34.6%) rate was observed among Group 1 (linear conventional miniplate) when 

compared to Group 2 (3D rectangular grid plate). (χ2 Value=5.65;  P=0.017). In group 

1 out of 26 patients 9 patients had infection and dehiscence post operatively. In group 

2 out of 26 patients, 2 patients had dehiscence and infection. All the patients who had 

infection over the plating site presented with pus discharge  and pain along with 

dehiscence of overlying soft tissue. All the patients, who presented with infection and 

dehiscence reported at different follow-up periods ranging from 1 week till 3 months. 

Out 9 patients in group 1, 2 patients presented with history of tobacco chewing and 

poor oral hygiene. In linear conventional plates the risk of infection and dehiscence 

is high because of thin soft tissue coverage over the plate which makes suturing more 

difficult and greater degree of plate bending is required for  adapting the plate to the 

complex bone contour. In case of presence of 3 rd molar with any periapical pathology 

increases the risk of infection twice. On the other hand, 3D plates placed laterally 

over the bone will be covered with mucosa soft tissue suffi ciently and might not 

result in dehiscence as frequently as linear plates. In spite, of all other factors it is 

important to keep in account the patient’s general medical status such as uncontrolled 

diabetes, immunocompromised patients which might play a major role in healing and 

prevention of infection. Patient’s oral hygiene status and history of smoking and 

tobacco use also presents as important factors contributing for infection. All the 

patients with infection and dehiscence were subjected to a course of antibiotics and 

assessed. In Patients with prolonged dehiscence and infection, plates were removed 
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under local anesthesia on a day care basis.  

Similar study done by Bipin S. Sadhwani and Sonal Anchlia et al in 2013 with total 

of 28 patients divided into 2 groups, each group contains 14 patients.  

Group 1 patients were treated with open reduction and internal fixation by(3D) plates 

and Group 2 by using linear miniplates. The authors concluded that the rate of 

infection and dehiscence in 3d plate are significantly less compared to linear 

miniplates for angle fracture fixation [58].  

 

 

NON-UNION/MAL UNION AND SCREW LOOSENING 

  

In the present study there is no statistically significant difference between group 1 and group 2 in 

terms of non/mal union, screw loosening (χ2 Value=0.0; P=1.0), (χ2 Value=3.184; P=0.074) 

respectively. Out of 26 patients in group 1, 2 patients had non-union and 3 patients had screw 

loosening. In group 2 out of 26 patients, 2 patients had nonunion and none of the patient had screw 

loosening. In linear plates screw loosening is more commonly seen in anterior most hole of 4-hole 

plate, it is mainly because of difficulty in angulation of drilling and reduced bone coverage near the 

molar tooth. Incidence of tooth damage was noted in 4 patients of group 1. 

A meta-analysis done by E À Al-Moraissi et al in 2014 between 3d plates and conventional plates 

in mandibular angle fracture proved that less post operative complications such as non- union, 

screw loosening are observed in 3d plates when compared to linear miniplates in angle fracture 

This study proves that 3D rectangular grid plates provide better results in terms of minimal inferior 

border flaring, less post operative complication rates such as infection, dehiscence when compared 

to linear conventional plates. A lot of factors such as duration, ease of fixation depends upon 

surgeon’s skill and expertise in using trans-buccal approach for fixation of 3D plates [29]. 

https://pubmed.ncbi.nlm.nih.gov/?term=Sadhwani%20BS%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Anchlia%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Moraissi+E%C3%80&cauthor_id=24637159
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CONCLUSION 

Angle fractures considered as second most common among mandibular fractures has been subjected 

to different modalities of treatment over past few decades. Most of the surgeons worldwide prefer 

to use linear miniplates over the superior border by intra oral approach for fixation of angle 

fractures. Emergence of new plating systems in recent years for fixation of various anatomical site 

in mandible has proved worthy compared to conventional plating techniques. To overcome the 

disadvantages of conventional plates, 3 Dimensional plates were introduced by MOSTAFA 

FARMAND in 1992 for fixation of mandibular fractures. Use of 3D plates for angle fractures have 

gained its popularity in recent days for numerous advantages over conventional plates. As per this 

study advantages of 3D plates include 

➢ Minimal inferior border flaring  

➢ Increased fracture stability 

➢ Low risk of infection  

➢ Low risk of dehiscence 

➢ Low risk of plate exposure 

 

In this study all the patients treated with 3D plates for angle fracture showed reduced rate of post 

operative complications and better stability. Use of conventional plates in the study proved to be 

easy and consumed less intra operative time than 3D rectangular plates. In terms of inferior border 

flaring, linear plates proved increased flaring rate and reduced stability compared to 3D plates. 

However, the use of 3D plates by trans-buccal approach is technique sensitive and requires a lot of 

expertise. Even though extra oral approach causes extra oral scar and increased risk of facial nerve 

Injury. This study proves incidence of nerve injury was nil and extra oral stab incision healed with 

minimal or no scarring with better patient satisfaction. This study concludes by stating 3D 



69 
 

rectangular grid plates can be considered as an effective alternative for conventional linear plates in 

fixation of angle fractures with better stability, minimal inferior border flaring and less post 

operative complications. 
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SUMMARY  

 In this randomized controlled trial, comparison between linear conventional plates and 3D 

plates for angle fracture fixation was done and various surgical outcomes such as mouth opening, 

inferior border flaring, inter fragmentary mobility and complications like paresthesia, infection, 

dehiscence, non/mal union and screw loosening were assessed. Literature lacks studies comparing 

the surgical outcomes such as inferior border flaring, fracture stability between linear and 

conventional plates.  

This research comprised a total of 52 patients. Depending on the plates used to treat their 

fractures, these patients were randomly divided into Group 1 and Group 2 groups. 26 patients were 

treated with 3d rectangular titanium grid plates in group 2 and 26 patients where linear titanium 

miniplates used for fixation were categorized as group 1. The aim and objectives of the study was 

to compare the treatment outcomes-inferior border flaring, interfragmentary mobility, ease and 

duration of plate fixation, mouth opening and complications such as infection, paresthesia, plate 

fracture, screw loosening, malunion and nonunion. 

The study results proved significant difference in terms of inferior border flaring between 

group 1 and group 2. The mean flaring in conventional plate group was 2.87 millimeters and in 3D 

plate group was 0.58 millimeters. 

In rate of infection and dehiscence between 2 groups, significant difference was noted. 

linear plates observed to have increased rate of infection and dehiscence compared to 3D plates. In 

group 1 out of 26 patients 9 patients had infection and dehiscence post operatively. In group 2 out 

of 26 patients, 2 patients had dehiscence and infection. 

There was no significant difference found between 2 groups in terms of inter fragmentary 

mobility, paresthesia, screw loosening, non/mal union. 
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No cases reported with plate fracture in both group 1 and group 2. In terms of ease and 

duration of plate fixation results proved significant difference between 2 groups. Operating 

surgeons found it easy to adapt and fix linear plates compared to 3D rectangular plates and 

majority of conventional plates was associated with score 0 (easy)for Ease of plate fixation 

whereas majority of 3D plates was associated with score 1 (mild difficulty). Duration taken by the 

surgeons to fix the 3D plates were longer when compared to conventional plates. Average duration 

of fixation observed was 46 mins in conventional group and 62 mins in 3D plate group.  

The current study proves that rectangular grid plate might be an effective alternative to 

conventional miniplates in terms of better stability, less post operative complications. By fixing 

the 3D plates in neutral zone of mandibular angle, it provides simultaneous stability at both the 

inferior and superior border. 3D plates provide simultaneous stabilization at both the superior and 

inferior border by occupying the neutral zone of mandibular angle. The study summarizes the 

importance of 3D rectangular plates as a viable alternative to conventional plates and highlights 

the need for increased use of 3D plates in future for fixation of angle fracture. 
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ANNEXURES 





CRANIOFACIAL SURGERY AND RESEARCH CENTRE 
S.D.M COLLEGE OF DENTAL SCIENCES AND HOSPITAL, SDM UNIVERSITY 

SATTUR, DHARWAD-580009, PH NO-2468142 
 

 

 
 

 

CONSENT TO AND AUTHORISATION FOR USE OF RECTANGULAR GRID PLATES FOR 
OPEN REDUCTION AND INTERNAL FIXATION OF MANDIBULAR ANGLE FRACTURE. 
 
Date:                          Patient’s name:                                                               Reg.no: 
 
I                                          authorize the surgeon to treat the following condition and to 
perform surgical procedure, and use of RECTANGULAR GRID PLATE/SINGLE LINEAR 
MINIPLATE for open reduction and internal fixation of mandibular angle fracture. 
 

My surgeon                                           has explained the procedure necessary to treat my 
condition and I understand the same. 

My doctor has explained to me the associated risk and possible consequences associated 
with the use of RECTANGULAR GRID PLATE/SINGLE LINEAR MINIPLATE for open 
reduction and internal fixation of mandibular angle fracture. 
 
I am aware that the practice of medicine and surgery is not exact science, that there are 
risks involved and I acknowledge that no guarantees have been made to me about the 
results of the procedure  
 
I consent to the taking and publication of any photographs in the course of this procedure for 
the purpose of advancing medical education. I understand my identity will remain 
confidential. 
 
I consent to taking part in the Randomised controlled trial (RCT would be registered in the 
Controlled Trial Registry of India) in the course of this procedure for the purpose of 
advancing medical education. 
 
All of my questions have been fully and clearly answered to my satisfaction. I believe that I 
have adequate knowledge upon which to base an informed consent to the proposed 
treatment procedure which includes the use of RECTANGULAR GRID PLATE/SINGLE 
LINEAR MINIPLATE for open reduction and internal fixation of mandibular angle fracture. 
 
I CERTIFY THAT I HAVE READ AND FULLY UNDERSTOOD THE ABOVE CONSENT 
THAT THE EXPLANATIONS THEREIN REFERRED TO WERE MADE, THAT ALL BLANK 
OR STATEMENTS REQURING INSERTION OR COMPLETION WERE FILLED IN 
 
 
 
 
 
SIGN                                                                                                        SIGN 
(Patient)                                                                                    (person authorized to sign  
                                                                                               the consent on behalf of patient) 
DATE: 
PLACE: 

http://reg.no/


ಕ್ರೇನಿಯೊಫ್ೇಶಿಯಲ್ ಸರ್ಜರಿ ಮತ್ತು ಸಂಶ್ ೇಧನಾ ಕ್ೇಂದ್ರ 
ಎಸ್.ಡಿ.ಎಂ ಕಾಲ್ೇಜ್ ಆಫ್ ಡ್ಂಟಲ್ ಸ್ೈನ್ಸಸ್ ಅಂಡ್ ಹಾಸ್ಪಿಟಲ್, 

ಎಸ್ ಡಿಎಂ ಯತನಿವಸ್ಪಜಟಿ 
ಸತ್ತುರತ, ಧಾರವಾಡ -580009, ಪಿಹ್ಚ್ ನ್ಂ -2468142 
 
ಮ್ಾಂಡಿಬ್ಯುಲರ್ ಆಾಂಗಲ್ ಫ್ರ್ಯಾಕ್ಚರ್ ನ ಮಯಕ್ತ ಕ್ಡಿತ ಮತಯತ ಆಾಂತರಿಕ್ 
ಸ್ಥಿರಿೀಕ್ರಣದಲಿ್ಲ ಆಯತ್ಕ್ರದ ಗ್ರಯಡ್ ಪ್ಿೀಟ ಗಳ ಬ್ಳಕ್ಗ್ಗ್ರ ಅನಯಮತಿ 
 

ದಿನ್ಾಂಕ್:         ರ್ ೀಗ್ರಯ ಹ್ಸರಯ:                      Reg.no: 
ಈ ಕ್ಳಗ್ರನ ಸ್ಥಿತಿಗ್ ಚಿಕಿತ್ೆ ನೀಡಲಯ ನ್ನಯ ಶಸರಚಿಕಿತೆಕ್ನಗ್ ಅಧಿಕ್ರ 
ನೀಡಯತ್ತೀನ್ 
ಶಸರಚಿಕಿತ್ೆ ವಿಧ್ನವನಯು ನವವಹಿಸ್ಥ, ಮತಯತ ಆಯತ್ಕ್ರದ ಗ್ರಯಡ್ 
ಪ್ಿೀಟ / ಏಕ್ ರ್ೀಖ್ಯ ಬ್ಳಕ್ 
ತ್ರ್ದ ಕ್ಡಿತ ಮತಯತ ಮಾಂಡಿಬ್ಯಲರ್ ಕ್ ೀನ ಮಯರಿತದ ಆಾಂತರಿಕ್ 
ಸ್ಥಿರಿೀಕ್ರಣಕ್ಾಗ್ರ ಮಿನಪ್ಿೀಟ. 
ನನು ಶಸರಚಿಕಿತೆಕ್ ನನು ಚಿಕಿತ್ೆಗ್ ಅಗತುವ್ದ ವಿಧ್ನವನಯು 
ವಿವರಿಸ್ಥದ್್ಾನ್ ಮತಯತ ನ್ನಯ ಅದ್್ೀ ಅರ್ವಮ್ಡಿಕ್ ಾಂಡಿದ್್ಾೀನ್. 
ಸಾಂಬ್ಾಂಧಿತ ಅಪ್ಯ ಮತಯತ ಅದಕ್ಾ ಸಾಂಬ್ಾಂಧಿಸ್ಥದ ಪರಿಣ್ಮಗಳನಯು ನನು 
ವ್ೈದುರಯ ನನಗ್ ವಿವರಿಸ್ಥದ್್ಾರ್ 
ಓಪನ್ ಮ್ಡಲಯ ಆಯತ್ಕ್ರದ ಗ್ರಯಡ್ ಪ್ಿೀಟ / ಸ್ಥಾಂಗಲ್ ಲ್ಲೀನಯರ್ 
ಮಿನಪ್ಿೀಟ ಬ್ಳಕ್ಯಾಂದಿಗ್ 
ಮಾಂಡಿಬ್ಯಲರ್ ಕ್ ೀನ ಮಯರಿತದ ಕ್ಡಿತ ಮತಯತ ಆಾಂತರಿಕ್ ಸಿ್ಥರಿೀಕ್ರಣ. 



ಶಸರಚಿಕಿತ್ೆಯ ಅಭ್್ುಸವು ನಖರವ್ದ ವಿಜ್ಞ್ನವಲಿ ಎಾಂದಯ ನನಗ್ 
ತಿಳಿದಿದ್್ 
ಅಪ್ಯಗಳು ಒಳಗ್ ಾಂಡಿವ್ ಮತಯತ ಇದರ ಬ್ಗ್ೆ ನನಗ್ ಯ್ವುದ್್ೀ 
ಗ್ುರಾಂಟಿ ನೀಡಿಲಿ ಎಾಂದಯ ನ್ನಯ ಒಪ್ಪಿಕ್ ಳುುತ್ತೀನ್ 
ಕ್ಯವವಿಧ್ನದ ಫಲ್ಲತ್ಾಂಶಗಳು 
ಈ ಕ್ಯವವಿಧ್ನದ ಸಾಂದರ್ವದಲಿ್ಲ ಯ್ವುದ್್ೀ ಛ್ಯ್ಚಿತಯಗಳನಯು 
ತ್ಗ್ದಯಕ್ ಳುಲಯ ಮತಯತ ಪಯಕ್ಟಿಸಲಯ ನ್ನಯ ಒಪುಿತ್ತೀನ್ 
ವ್ೈದುಕಿೀಯ ಶಿಕ್ಷಣವನಯು ಮಯನುಡ್ಸಯವ ಉದ್್ಾೀಶ. ನನು ಗಯರಯತಯ 
ಗೌಪುವ್ಗ್ರ ಉಳಿಯಯತತದ್್ ಎಾಂದಯ ನ್ನಯ ಅರ್ವಮ್ಡಿಕ್ ಾಂಡಿದ್್ಾೀನ್. 
ನಯಾಂತಿಯತ ಪಯಯೀಗದಲ್ಲಿ ಭ್್ಗವಹಿಸಲಯ ನ್ನಯ ಒಪುಿತ್ತೀನ್ 
(ಆರ್ ಸ್ಥಟಿಯನಯು ನ್ ೀಾಂದ್್ಯಿಸಲ್ಗಯವುದಯ 
ಕ್ಾಂಟ್ ಯೀಲ್್ ಟ್ಯಯಲ್ ರಿಜಿಸ್ಥಿ ಆಫ್ ಇಾಂಡಿಯ್) ಈ ಕ್ಯವವಿಧ್ನದ 
ಸಾಂದರ್ವದಲ್ಲಿ 
ವ್ೈದುಕಿೀಯ ಶಿಕ್ಷಣವನಯು ಮಯಾಂದಯವರಿಸಯವುದಯ. 
ನನು ಎಲ್ಿ ಪಯಶ್್ುಗಳಿಗ್ ನನು ತೃಪ್ಪತಗ್ ಸಾಂಪೂಣವವ್ಗ್ರ ಮತಯತ ಸಿಷ್ಟವ್ಗ್ರ 
ಉತತರಿಸಲ್ಗ್ರದ್್. ನ್ನಯ ಎಾಂದಯ ನಾಂಬ್ಯತ್ತೀನ್ 
ಪಯಸ್್ತವಿತರಿಗ್ ತಿಳುವಳಿಕ್ಯಯಳು ಒಪ್ಪಿಗ್ಯನಯು ಆಧ್ರವ್ಗ್ರರಿಸಲಯ 
ಸ್್ಕ್ಷ್ಯಟ ಜ್ಞ್ನವನಯು ಹ್ ಾಂದಿರಿ 
ಆಯತ್ಕ್ರದ ಗ್ರಯಡ್ ಪ್ಿೀಟ / ಸ್ಥಾಂಗಲ್ ಬ್ಳಕ್ಯನಯು ಒಳಗ್ ಾಂಡಿರಯವ 
ಚಿಕಿತ್ೆ ವಿಧ್ನಕ್ಾ ತಿಳುವಳಿಕ್ಯಯಳು ಒಪ್ಪಿಗ್ಯನಯು 
ಆಧ್ರವ್ಗ್ರಟ್ಯಟಕ್ ಳುಲಯ ನನಗ್ ಸ್್ಕ್ಷ್ಯಟ ಜ್ಞ್ನವಿದ್್ ಎಾಂದಯ ನ್ನಯ 
ನಾಂಬ್ಯತ್ತೀನ್. 
 



 

ನ್ನಯ ಓದಿದ್್ಾೀನ್ ಮತಯತ ಪೂಣವವ್ಗ್ರ ಅರ್ವಮ್ಡಿಕ್ ಾಂಡಿದ್್ಾೀನ್ , ಅಲಿ್ಲ 
ಮ್ಡಿದ ವಿವರಣ್ಗಳು ಇಲಿ್ಲವ್ ಎಾಂದಯ ಉಲ್ಿೀಖಿಸಲ್ಗ್ರದ್್, 
ಒಳಸ್್ೀರಿಸಯವಿಕ್ ಅರ್ವ್ ಪೂಣವಗ್ ಳಿಸಯವಿಕ್ಗ್ ಅಗತುವಿರಯವ ಎಲ್ಿ  
ಸ್್ಟೀಟ ಮಾಂಟ ಗಳನಯು ಸಹಿ ಮ್ಡಲ್ಗ್ರದ್್ 
 

 

 

 

                     

(ರ್ ೀಗ್ರ ಸಹಿ)                             (ರ  ೋಗಿಯ ಪರವಾಗಿ ಒಪ್ಪಿಗ  ವ್ಯಕ್ತ ಿಸಹಿ) 

 
 
 
ದಿನ್ಾಂಕ್: 
ಸಿಳ: 
 



 

 

Department of Oral and Maxillofacial Surgery  

S.D.M. College of Dental Sciences & Hospital 

Sattur, Dharwad-580009 

PATIENT INFORMATION SHEET 

 

STUDY TITLE: A STUDY COMPARING THE EFFICACY OF RECTANGULAR 

GRID PLATES VERSUS CONVENTIONAL LINEAR MINIPLATES FOR 

FRACTURE FIXATION IN PATIENTS WITH MANDIBULAR ANGLE 

FRACTURE: RANDOMISED CONTROLLED TRIAL 

RESEARCHER – Dr. SANJAY V  

(PG, Dept. of oral and Maxillofacial Surgery) 

GUIDED BY- Dr. SMITHA BHAT (READER, Dept. of Oral and Maxillofacial 

Surgery) 

INVITATION 

You are being invited to take part in a research study. Before you decide it is 

important for you to understand why the research is being done and what it will 

involve. Please take time to read the following information carefully and discuss it 

with others if you wish. Ask us if there’s anything that is not clear or if you would like 

more information. Take time to decide whether or not you wish to take part. 

Thank you for reading this information. 

What is the purpose of the study? 

Our research aims to to compare the treatment outcomes- inferior border flaring and 

interfragmentary mobility after ORIF using conventional single linear miniplate versus 

the rectangular grid plate in treatment of mandibular angle fracture and compare the 

duration & ease of plate fixation and complications such as restricted mouth opening, 

paresthesia, plate fracture, screw loosening, malunion and nonunion between the 



conventional single linear miniplate and rectangular grid plate in treatment of 

mandibular angle fracture. 

 

 

Why have I been chosen? 

You have been invited to take part in this study because you have a fracture of the 

mandibular angle which needs open reduction and internal fixation which will be done 

using rectangular grid plate and linear conventional miniplate. 

Do I have to take part? 

Participation is entirely voluntary, if you decide to take part you will be given a copy 

of this information sheet and asked to sign a consent form. You will be free to 

withdraw from this study anytime. A decision to withdraw or not to take part will not 

affect the standard of care you receive. 

What will happen to me if I take part? 

If you decide to take part, you will be receiving either rectangular grid plate/or linear 

conventional miniplate for open reduction and internal fixation of mandibular angle 

fracture. The efficacy of both plates will be assessed on 1st week ,1st month and 3rd 

month post operatively. Also a cone beam volumetric tomography (CBVT), opg, PA 

mandible will be taken 1st week,1st month and 3rd month post operatively. 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

Department of oral and maxillofacial surgery 

S.D.M. College of Dental Sciences & Hospital 

Sattur, Dharwad-580009 

ರೋಗಿಯ ಮಾಹಿತಿ ಹಾಳೆ 
 

ಅಧ್ಯ ಯನದ ಶೋರ್ಷಿಕೆ: ದವಡೆ ಮೂಳ  ೆಮುರಿತದ ಸ್ಥೀರಿಕರಣದಲ್ಲಿ 

ಆಯತಾಕಾರದ ಗಿಿಡ್ ಪ್ಲ ೋಟ್ಗಳ ಮತುು ಕನೆ್ವ ನಷ ನಲ್ ಲೋನಿಯರ್ 

ಮಿನಿಪ್ಲ ೋಟ್ಗಳ 

ಪರಿಣಾಮಕಾರಿತೆ್ ವನ್ನು  ಹೋಲಸುವ ಅಧ್ಯ ಯನ. 

ಸಂಶೋಧ್ಕ - ಡಾ.ಸಂಜಯ್ ವಿ 

(ಪಿಜಿ, ಮೌಖಿಕ ಮತ್ತು  ಮಾಯ ಕಿ್ಸಲೊಫೇಶಯಲ್ ಸಜಿರಿ ವಿಭಾಗ) 

ಮಾಗಿದರ್ಿನ- ಡಾ. ಸಿ್ಮ ತಾ ಭಟ (ರಿೋಡರ್, ಓರಲ್ ಮತ್ತು  

ಮಾಯ ಕಿ್ಸಲೊಫೇಶಯಲ್ ಸಜಿರಿ ವಿಭಾಗ) 

ಆಹೆಾ ನ 

ಸಂಶೋಧ್ನಾ ಅಧ್ಯ ಯನದಲಲ  ಭಾಗವಹಿಸಲು ನಿಮಿ ನ್ನು  
ಆಹೆಾ ನಿಸಲಾಗುತಿು ದೆ. ನಿೋವು ನಿಧ್ಿರಿಸುವ ಮೊದಲು 

ಸಂಶೋಧ್ನ್ವ ಏಕೆ ನಡೆಯುತಿು ದೆ ಮತ್ತು  ಅದು ಏನ್ನ 
ಒಳಗೊಂಡಿರುತ್ು ದೆ ಎೊಂಬುದನ್ನು  ಅರ್ಿಮಾಡಿಕೊಳ್ಳು ವುದು 
ಬಹಳ ಮುಖ್ಯ . ದಯವಿಟ್ಟು  ಈ ಕೆಳಗಿನ ಮಾಹಿತಿಯನ್ನು  

ಎಚ್ಚ ರಿಕೆಯೊಂದ ಓದಲು ಸಮಯ ತೆಗೆದುಕೊಳ್ಳು  ಮತ್ತು  ನಿೋವು 



ಬಯಸ್ಮದರೆ ಇತ್ರರೊಂದಿಗೆ ಚ್ರ್ಚಿಸ್ಮ. ಸಪ ಷ್ು ವಾಗಿಲ್ಲ ದ 

ಏನಾದರೂ ಇದೆಯೇ ಅರ್ವಾ ಹೆರ್ಚಚ ನ ಮಾಹಿತಿಯನ್ನು  ನಿೋವು 
ಬಯಸುತಿು ೋರಾ ಎೊಂದು ನಮಿ ನ್ನು  ಕೇಳ್ಳ. ನಿೋವು ಭಾಗವಹಿಸಲು 

ಬಯಸುತಿು ೋರೋ ಇಲ್ಲ ವೋ ಎೊಂದು ನಿಧ್ಿರಿಸಲು ಸಮಯ 
ತೆಗೆದುಕೊಳ್ಳು . 

ಈ ಮಾಹಿತಿಯನ್ನು  ಓದಿದದ ಕಾಾ ಗಿ ಧ್ನಯ ವಾದಗಳ್ಳ. 

ಅಧ್ಯ ಯನದ ಉದೆದ ೋರ್ವೇನ್ನ? 

ರ್ಚಕ್ಸತಿೆಯ ಫಲತಾೊಂರ್ಗಳನ್ನು  ಹೋಲಸಲು ನಮಿ  
ಸಂಶೋಧ್ನ್ವಯು ಉದೆದ ೋಶಸ್ಮದೆ- ಮೂಳೆಯ ಜೋಡಣೆಯ ನಂತ್ರ 

ಕೆಳಮಟ್ು ದ ಗಡಿ ಭುಗಿಲೇಳ್ಳವಿಕೆ ಮತ್ತು  ಇೊಂಟ್ರಿ್ಫ್ಿಗಿೆ ೊಂಟ್ರಿ 
ಚ್ಲ್ನಶೋಲ್ತೆ ಸೊಂಪಿದಾಯಕ ಏಕ ರೇಖಿೋಯ ಮಿನಿಪ್ಲ ೋಟ 
ಮತ್ತು  ಆಯತಾಕಾರದ ಗಿಿಡ್ ಪ್ಲ ೋಟ ವಿರುದಧ  ಮಾಯ ೊಂಡಿಬುಯ ಲ್ರ್ 
ಕೊೋನ ಮುರಿತ್ದ ರ್ಚಕ್ಸತಿೆಯಲಲ  ಮತ್ತು  ಪ್ಲ ೋಟ ಸಿ್ಮ ರಿೋಕರಣದ 
ಅವಧಿ ಮತ್ತು  ಸರಾಗತೆ ಮತ್ತು  ನಿಬಿೊಂಧಿತ್ ಬಾಯ 
ತೆರೆಯುವಿಕೆಯಂತ್ಹ ತೊಡಕುಗಳನ್ನು  ಹೋಲಕೆ ಮಾಡುತ್ು ದೆ. , 

ಪ್ಯಯ ರೆಸ್ು ೋರ್ಷಯಾ, ಪ್ಲ ೋಟ ಮುರಿತ್, ಸ್ಕ್ಾ ೂ ಸಡಿಲ್ಗಳ್ಳಸುವಿಕೆ, 
ಮಾೊಂಡಿಬುಯ ಲ್ರ್ ಕೊೋನ ಮುರಿತ್ದ ರ್ಚಕ್ಸತಿೆಯಲಲ  
ಸೊಂಪಿದಾಯಕ ಏಕ ರೇಖಿೋಯ ಮಿನಿಪ್ಲ ೋಟ ಮತ್ತು  
ಆಯತಾಕಾರದ ಗಿಿಡ್ ಪ್ಲ ೋಟ ನಡುವಿನ ಬಿರುಕು. 

 

 

ನನು ನ್ನು  ಏಕೆ ಆಯ್ಕಾ  ಮಾಡಲಾಗಿದೆ? 

ಈ ಅಧ್ಯ ಯನದಲಲ  ಪ್ಯಲೊೊಳು ಲು ನಿಮಿ ನ್ನು  ಆಹೆಾ ನಿಸಲಾಗಿದೆ 
ಏಕೆೊಂದರೆ ನಿೋವು ಮಾೊಂಡಿಬುಯ ಲ್ರ್ ದವಡೆ ಮೂಳೆಕೊೋನದ 

ಮುರಿತ್ವನ್ನು  ಹೊಂದಿದಿದ ೋರಿ, ಸಿ್ಮ ರಿೋಕರಣದ ಅಗತ್ಯ ವಿರುತ್ು ದೆ, 



ಇದನ್ನು  ಆಯತಾಕಾರದ ಗಿಿಡ್ ಪ್ಲ ೋಟ ಮತ್ತು  ರೇಖಿೋಯ 
ಸೊಂಪಿದಾಯಕ ಮಿನಿಪ್ಲ ೋಟ ಬಳಸ್ಮ ಮಾಡಲಾಗುತ್ು ದೆ. 

ನಾನ್ನ ಭಾಗವಹಿಸಬೇಕೇ? 

ಭಾಗವಹಿಸುವಿಕೆಯು ಸಂಪೂಣಿವಾಗಿ ಸೆಯಂಪಿ್ೋರಿತ್ವಾಗಿದೆ, 

ನಿೋವು ಭಾಗವಹಿಸಲು ನಿಧ್ಿರಿಸ್ಮದರೆ ನಿಮಗೆ ಈ ಮಾಹಿತಿ 
ಹಾಳೆಯ ನಕಲ್ನ್ನು  ನಿೋಡಲಾಗುವುದು ಮತ್ತು  ಒಪಿಪ ಗೆ ಪತಿ್ಕೆಾ  
ಸಹಿ ಹಾಕುವಂತೆ ಕೇಳಲಾಗುತ್ು ದೆ. ನಿೋವು ಯಾವಾಗ ಬೇಕಾದರೂ 

ಈ ಅಧ್ಯ ಯನದಿೊಂದ ಹಿೊಂದೆ ಸರಿಯಬಹುದು. 

ಹಿೊಂತೆಗೆದುಕೊಳ್ಳು ವ ಅರ್ವಾ ಭಾಗವಹಿಸದಿರುವ ನಿರ್ಧಿರವು 
ನಿೋವು ಸೆ್ಮ ೋಕರಿಸುವ ಗುಣಮಟ್ು ದ ಮೇಲೆ ಪರಿಣಾಮ 
ಬಿೋರುವುದಿಲ್ಲ . 

ನಾನ್ನ ಭಾಗವಹಿಸ್ಮದರೆ ನನಗೆ ಏನಾಗುತ್ು ದೆ? 
ನಿೋವು ಭಾಗವಹಿಸಲು ನಿಧ್ಿರಿಸ್ಮದರೆ, ತೆರೆದ ಕಡಿತ್ ಮತ್ತು  
ಮಂಡಿಬುಲ್ರ್ ಕೊೋನ ಮುರಿತ್ದ ಆೊಂತ್ರಿಕ ಸಿ್ಮ ರಿೋಕರಣಕಾಾ ಗಿ 
ನಿೋವು ಆಯತಾಕಾರದ ಗಿಿಡ್ ಪ್ಲ ೋಟ / ಅರ್ವಾ ರೇಖಿೋಯ 

ಸೊಂಪಿದಾಯಕ ಮಿನಿಪ್ಲ ೋಟ ಅನ್ನು  ಸೆ್ಮ ೋಕರಿಸುತಿು ೋರಿ. ಎರಡೂ 

ಫಲ್ಕಗಳ ಪರಿಣಾಮಕಾರಿತೆ್ ವನ್ನು  1 ನೇ ವಾರ, 1 ನೇ ತಿೊಂಗಳ್ಳ 

ಮತ್ತು  3 ನೇ ತಿೊಂಗಳ ಪೋಸ್ು ್ನಲಲ  ಆಪರೇಟಿವ್ ಆಗಿ 

ನಿಣಿಯಸಲಾಗುತ್ು ದೆ. ಕೊೋನ್ ಬಿೋಮ್ ವಾಲ್ಯಯ ಮೆಟಿಿಕ್ 

ಟೊಮೊಗಿಫಿ (ಸ್ಮಬಿವಿಟಿ), ಒಪಿಜಿ, ಪಿಎ ಮಾಯ ೊಂಡಿಬಲ್ ಅನ್ನು  1 

ನೇ ವಾರ, 1 ನೇ ತಿೊಂಗಳ್ಳ ಮತ್ತು  3 ನೇ ತಿೊಂಗಳ ಪೋಸ್ು  

ಆಪರೇಟಿವ್ ಆಗಿ ತೆಗೆದುಕೊಳು ಲಾಗುತ್ು ದೆ 
 





MASTER 

CHART     GROUP B       

            

NAME AGE TIME  EASE 

FLARING 

(mm) MOBILTY PARAESTHESIA INFECTION 

PLATE 

# 

NON/MAL 

UNION DEHISCENCE  

SRW 

LSN 

MANJAPPA 27Y/M 

1 HR 10 

MINS 1 1.5 STABLE  PRESENT ABSENT  NIL ABSENT ABSENT NIL 

AFTAB HUSAIN 19Y/M 

1 HR 8 

MINS 2 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

RAJU B KARADDI 22Y/M 

1 HR 20 

MINS 2 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

MD YUNUS 31Y/M 

1 HR 2 

MINS 2 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

SUDEEP P 20Y/M 55MINS 1 0.9 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

NAVEEN T 25Y/M 

1 HR 16 

MINS 1 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

GURUSHANTAYYA 34Y/M 50MINS 1 1.9 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

PARASHURAM 

SURYA 35Y/M 

1 HR 10 

MINS 2 2 UNSTABLE PRESENT PRESENT NIL PRESENT PRESENT NIL 

SURATH SETH  60Y/M 

45 

MINS 1 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

ARUN 

BUDRAKATTI 25Y/M 

1HR 30 

MINS 2 1.3 UNSTABLE ABSENT  ABSENT  NIL PRESENT PRESENT NIL 

MANJUNATH K 

LAMANI  

27 

Y/M 

50 

MINS 1 0.9 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

VINAYAK 

MADIVAL 25Y/M 

55 

MINS 2 0.6 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

RAJAMMA  42Y/F 

1HR 10 

MINS 1 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

MARUTHI  35Y/M 

1HR 30 

MINS 1 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

SOMAPPA 60Y/M 

50 

MINS 1 1 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

MANJULA  22Y/M 

57 

MINS 1 0.4 STABLE PRESENT ABSENT  NIL ABSENT ABSENT NIL 

PRAJWAL  19Y/M 

48 

MINS 1 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

MANJUNATH 

VALIKAR  27Y/M 

1HR 3 

MINS 2 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

RAMALINGAYYA 51Y/M 

53 

MINS 2 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

MAILARI 

KATIMANI  25Y/M 

1 HR 12 

MINS 1 0.7 STABLE ABSENT  PRESENT NIL ABSENT ABSENT NIL 

SIDAPPA BADNUR 19Y/M 

49 

MINS 2 1 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

SHREEKANTH 

WALIKAR 24Y/M 

52 

MINS 1  STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

BURHANUDDIN 18Y/M 

1HR 2 

MINS 2 0.9 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

RAMYASHREE 28Y/M 

1 HR 14 

MINS 1 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

VINAYKAUR B 

GOWDA 38Y/M 

58 

MINS 0 0 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

SATISH S MANTUR 18Y/M 

54 

MINS 0 1.3 STABLE ABSENT  ABSENT  NIL ABSENT ABSENT NIL 

            

     GROUP A       

            

            

SHIVANNA S 

MANAGULLI 21Y/M 

42 

MINS 0 1.3 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

SIDDAPA JANTLI 39Y/M 

46 

MINS 0 1 UNSTABLE PRESENT PRESENT NIL ABSENT PRESENT PRESENT 

CHANDRA 

PRAKASH 45Y/M 

45 

MINS 0 3.2 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

WAZIR BEPARI 29Y/M 

32 

MINS 0 0.9 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

SHOBHA 

GANACHARI 35Y/M 

1 HR 2 

MINS 1 1.9 UNSTABLE PRESENT ABSENT NIL ABSENT ABSENT NIL 

MARUTHI DASAR 26Y/M 

54 

MINS 0 5.9 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 



 

 

 
      

 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      
 

      

MOHAMMED RAFI 28Y/M 

36 

MINS 1 3.4 STABLE ABSENT  PRESENT NIL PRESENT PRESENT NIL 

SHARANABASAPPA 21Y/M 

34 

MINS 1 4.4 STABLE PRESENT ABSENT NIL ABSENT ABSENT NIL 

REVANASIDAPPA  47Y/M 

48 

MINS 0 1 STABLE ABSENT  ABSENT NIL ABSENT PRESENT NIL 

 MADAN L  39Y/M 

53 

MINS 1 2.9 STABLE ABSENT  PRESENT NIL ABSENT ABSENT NIL 

KRISHNA M 31Y/M 

51 

MINS 1 4.5 UNSTABLE ABSENT  PRESENT NIL ABSENT ABSENT NIL 

SACHIN SHINDE 19Y/M 

1 HR 12 

MINS 1 0.8 STABLE ABSENT  ABSENT NIL ABSENT PRESENT NIL 

VIVEK R BADIGER 19Y/M 

39 

MINS 0 4.6 STABLE PRESENT ABSENT NIL ABSENT ABSENT NIL 

VINAY KUMAR  46Y/M 

42 

MINS 1 2.8 STABLE ABSENT  PRESENT NIL ABSENT PRESENT PRESENT 

RAHMAT ULLA 20Y/M 

39 

MINS 1 1.6 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

NAGARAJ  49Y/M 

1 HR 6 

MINS 1 3.5 STABLE PRESENT PRESENT NIL ABSENT PRESENT PRESENT 

VENKATESH Y 

NITTALI 32Y/M 

31 

MINS 0 1.4 STABLE ABSENT  ABSENT NIL ABSENT PRESENT NIL 

MANJUNATH M 21Y/M 

57 

MINS 1 0.9 UNSTABLE PRESENT PRESENT NIL ABSENT ABSENT NIL 

ARUNKUMAR  26Y/M 

47 

MINS 1 3.2 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

SUNIL M 24Y/M 

35 

MINS 0 4.6 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

RAJASHEKAR  19Y/M 

1HR 

2MINS 0 5 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

ISMAIL  56Y/M 

1 HR 13 

MINS 0 4.1 STABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

VEERANNA  26Y/M 

32 

MINS 0 2.3 UNSTABLE ABSENT  PRESENT NIL PRESENT ABSENT NIL 

MANJUNATH 

VEERAPUR 50Y/M 

39 

MINS 1 3.1 STABLE ABSENT  ABSENT NIL ABSENT PRESENT NIL 

VISHWANATH B 

METI 29Y/M 

37 

MINS 0 3.5 UNSTABLE ABSENT  ABSENT NIL ABSENT ABSENT NIL 

RAJU B KARADDI 22Y/M 

43 

MINS 0 2.8 STABLE PRESENT PRESENT NIL ABSENT PRESENT NIL 
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