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Abstract: 

Objective: To evaluate the archbar as a tensioning band compared to the tension band plate, providing an alternative 

technique for mandibular osteosynthesis to reduce implant material and minimize implant-related postoperative 

complications. 

Study Design: A Retrospective Study. 

Place and Duration: In the Oral and Maxillofacial Surgery Department of Mayo Hospital Lahore for three year duration 

from June 2016 to May 2019.  

Methods: The study included open reduction and internal fixation (ORİF) in eighty patients with mandibular fractures 

and two groups of mini-plates and screws. Group A treated with Two plates fixation group B were treated with the one 

plate fixation with tension strips by anarchbar in the second plate to ensure effective balancing of the fracture sections. 

Most of these patients were treated with local anesthesia. Postoperative complications were lower in Group-B than 

Group-A, preferring to use a archbar as a tension band. To defeat the torsional forces generated in the front of the 

mandible body during the function. 

Results: Infection was the postoperative complication in (7.5%), 5% in Group A and 2.5% in Group B, and the other 

complications in Group A included 5% malocclusion and extraction. No such complication was found in 10% of the plate 

and 10% in the B group. 

Conclusion: Osteosynthesis with both techniques was effective to provide an immediate postoperative function, but 

complications in Group B were few. 

Key words: Mandibular fractures, tension band, double plaque osteosynthesis, implanted material, postoperative 

complications. 
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INTRODUCTION: 

Man has been traumatized since Adam's days, but the 

problem of increasing vehicle traffic and 

interpersonal violence is aggravated. More awareness 

of the aesthetic and optimized need for the earliest 

functional recovery has led mandibular surgeons to 

develop surgical techniques to provide better options 

for the treatment of mandibular fractures1. He 

challenged the traditional methods of treatment with 

rigid internal fixation, maxillary facial fixation, splint 

use and intraosseous wiring in jaw- fractures2. The 

internal fixation technique, using plates and screws, 

resulted in a delicate reduction, superior aesthetic 

results, greater comfort and safety for patients, and an 

early restoration of functional life. The use of 

clamping plates and the development of self-

assembled mandibular compression screws were 

included in the learning process, and a better system 

was found that was not necessary for an early 

recovery of functional life, and was used to compress 

the fractured segment. In the recovery period of the 

mandibular bone, the need for a stretching plate with 

fixing plates to achieve a chewing function was 

accepted by many surgeons3. The need for eccentric 

dynamic clamping plates, tension band plate was 

overcome. Spiessl could overcome the rotational 

forces in the alveolar section of fractures by adding 

the archbar as a tension band. This adaptation 

stabilized throughout the entire length of the fracture 

and eliminated the alveolar space separation or the 

fracture of the fractured bone4. The need for tension 

bands is evident to achieve a satisfactory stabilization 

during chewing regardless of the size and type of 

plates used. Champy introduced a non-compressing 

mini-plate system, the plates were applied close to 

the jaw stress zone and monocortical screws were 

used to secure the plates5. The mini-plate system 

requires a plate in the posterior region of the 

mandible and two plates in the parasympheal area to 

provide adequate support and stability for immediate 

work on bone fragments. The introduction of better 

and well-designed biocompatible plates and screws, 

modifications in surgical techniques and a better 

understanding of the biomechanics of bone repair 

have yielded more acceptable results, and these 

techniques are now widely and routinely applied6. 

Susceptibility to corrosion of stainless steel and 

release of titanium in local tissues by phagocytosis 

and vascular transport to distant sites; The lungs are 

considered facts. The use of two mini-plates 

recommended by many authors was compared to 

using an archbar as a tension band instead of the 

second plate in dentate areas to provide the desired 

optimum balance and to achieve an effective 

neutralization during the function of mandibular 

osteosynthesis in unstable areas7. The reduction in 

implant material has made the process easy, reliable 

and profitable. 

 

MATERIALS AND METHODS: 

This Retrospective Study was held in the Oral and 

Maxillofacial Surgery Department of Mayo Hospital 

Lahore for three year duration from June 2016 to 

May 2019. 

 

Eighty patients of the mandibular fractures in the 

body area were divided into two equal groups as 'A' 

and 'B'. These patients were randomly selected from 

the maxillofacial unit after clinical and radiographic 

evaluation. Forty patients in the "A" group were 

treated by fixing two plates on the bone in the area 

below the peaks of the teeth and fixing them along 

the fracture line with two screws at each of the lower 

edge of the mandibular bone. The side of the fracture 

line is separated by at least 5 mm. Forty patients of 

the second group were treated by open reduction and 

fixation with a single plate in the flat bone towards 

the lower edge of the mandibular bone with two 

screws on both sides of the flat bone in the area 

below the peaks of the teeth and the fixation line. The 

semi-round wire made of stainless steel is adapted to 

the buccal side of the teeth along the fracture line 

along the tooth belt, which contains at least two teeth 

on each side and is fixed by a soft stainless steel wire 

along 0. To serve as a tension band, it is 5 mm in 

diameter. A high torque drilling machine was used at 

a speed of less than 1000 rpm (revolutions per 

minute) to prevent overheating during bore hole 

drilling by screwing holes in the bones. 

 

Procedure 

The face and the surgical site were prepared and the 

patient was covered with sterile towels. Anesthetic 

solution, 1 to 2% lidocaine; 100,000 adrenaline were 

administered to local and regional blockade. In order 

to reduce the bleeding, the anesthetic solution was 

injected into the recommended surgical site. Some 

cooperative or elective cases are operated under 

general anesthesia. Before surgical procedures, 

sensitive non-traumatic fixation was established 

carefully to ensure proper traumatic occlusion. A 

mucopiodeal incision was made in the buccal or 

labial sulcus from the fracture line and the flap was 

projected to reach the fracture site. Monocortical 
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screws were placed in the bone on both sides of the 

fractured line, and the soft 0.5 mm stainless steel wire 

was wrapped around the screws shown in figure to 

approximate and stabilize the fractured sections. The 

plates were correctly adapted and secured with at 

least two screws on each side of the fracture line. 

Continuous and abundant watering with normal 

saline from the drill tip and surrounding area was 

continued during drilling. The second plate in group 

A was similarly fixed to a shape-2 of at least 5 mm. 

Temporary inter-dimensional fixation and cable 

connections in Figure 8 were removed, functional 

obstruction was reevaluated and wound was sealed 

with 3/0 vicryl in layers. 

 

In group B, the second plate was removed and the 

half-way wire was adapted and fixed along the 

fracture line as in figure 4. 

 

Post Operative Complications 

In both groups, postoperative morbidity was 

evaluated according to the criteria given as A and B. 

Infection was noted when abscess manifested itself. 

Malocclusion was confirmed according to the 

evaluation of occlusion, maximum division, relation 

to midline, molar relationship. Patients' feelings 

about any abnormality during chewing were 

classified using articulation paper when they were 

present. Patients were asked whether there was a 

subjective feeling of hypesthesia or numbness in the 

lips and mental region because of the difference in 

the nature of sensation compared to the uninjured 

side and the skin of the cheek. Sensory tests were 

performed with a slight touch of cotton and a sharp / 

sharp differentiation with the dental probe on the jaw 

and lower lip. When the plaque was exposed or the 

infection persisted with continued medication or any 

other complaint about the plaque was issued. If the 

persistent mobility of the fracture segments was 

observed after 4-8 weeks of treatment, complications 

were included as non-union. The data were subjected 

to statistical analysis and a ratio test was applied to 

verify the significance of the difference between the 

two groups as p <0.05. 

 

RESULTS: 

The majority of the patients belong to the age group 

(16 to 25 years). Were 55.5% and 22.5% (26-35 

years) and 95% were male. The maximum number of 

patients treated in this study was broken in 72.5% of 

the mandible, 12.5% in the premolar region and 15% 

in the symphesis region. Traffic accidents are 70%, 

the main cause of mandible fractures, and 15% is the 

second common cause, details in Figure 

. 

The delay in trauma and treatment was divided into three groups: the first group included patients treated at the first 

week and 62%, 28% received treatment at the second week and only 10% were delayed for two weeks. Infection 

was a common complication in both groups, which was 7.5% in total, 10% in double plaque group and 5% in single 

plaque group. Occlusal changes were nominal, only two patients were 2.5%, while selective occlusal grinding was 

required in the double-plaque group, while the intercuspidal relations in the second group did not change. Four 

patients required 5% plaque removal and all belonged to group A. Details of the complications shown in Figure5. 
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DISCUSSION: 

The ultimate goal of maxillofacial surgeons in the 

treatment of maxillofacial trauma is the restoration of 

physical integrity and the earliest possible functional 

life with the highest morbidity. In this study, the 

maximum number of patients was 70% due to traffic 

accidents and 2.5% in the group of sports injuries. 

Most of the RTA was associated with the car speed8. 

The use of metal plates and screws in the treatment of 

mandibular fractures has reported an infection rate of 

3% to 27% in previous studies. The mobility of the 

fractured segments was the most common technical 

cause of infection. Technical errors, such as 

involuntary insertion of the screws into the fracture 

line, poor adaptation of the plate or contour, adequate 

cooling during the preparation of holes for the 

insertion of screws, increase the risk of post-

operative infection9. The failure of the technique has 

been shown to be a frequent event in the application 

of rigid internal fixation devices to mandibular 

fractures. The absence of antibiotics used is 

considered a predisposing factor for infection, so it is 

recommended that antibiotics are used as prophylaxis 

and postoperative routine10. Many authors have 

recognized it as an important risk factor for female 

infection in the fracture line. During this study, there 

was an infection of 7.5% in total, 5% in the 'A' group 

and 2.5% in the B group. While infection in group B 

responded to removal of the infected tooth, in the 'A' 

group, 2.5% were treated with antibiotics and 2.5% 

responded to plaque removal. 5% antibiotic use was 

observed in all cases. A patient with alveolar fracture 

in the 'B' group had an apical infection in one of the 

teeth and responded well to root canal treatment. 
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Overall, the infection rate of 7.5% was comparable to 

previous studies. In group 'A' the incidence of 

infection doubled according to the 'B' group. The 

assumption is that the reduction of the implanted 

material minimizes operational errors and facilitates 

easy adaptation of a plate to the selected soft 

mandibular bone, thereby reducing postoperative 

complications11. The low infection rate in the 'B' 

group reflects the stability provided by the fixation of 

the labial spring superior to the tensioning tape plate. 

The treatment method was found to be the main 

factor associated with increased risk of infection. In 

previous studies, it was reported that there was up to 

18.2% malocclusion, whereas it was 2.5% during this 

study13. Inadequate bending and adaptation of the 

plates are said to be the cause. These cases of 

malocclusion belonged to 'A' group and were 

corrected by occlusal grinding. They are the result of 

an error in the number of plates or inadequate 

reduction and stabilization during the osteosynthesis 

procedure. These plates were then exposed to the 

buccal groove and removed. The sensitivities of the 

plaque, the sensation of hot and cold, or the thermal 

sensitivity felt after the operation, and the protective 

effects against plaque stress in the underlying bone 

are the reasons for the elimination of plaques14. 

Possible complications related to the presence of 

plaques: loosening of the equipment, related 

sensitivity, swelling, pain and infection. X-ray effects 

of metal toxicity, hypersensitivity, carcinogenicity, 

radiation and metal implants are rare causes of 

implant removal. Six weeks after the surgery, the 

spring-grinding operation increased the stresses 

applied to the bone, thus the protection against stress 

was minimized compared to the double-plate fixing 

system. The use of an Archbar as a tension band 

reduced the possibility of complications related to 

technical errors during fixation of the second plate 

and screws15. Probability of possible complications, 

such as protection against stress, obviousness, 

thermal sensitivity and others, has been reduced 

(previously analyzed). Double reduction of plaque 

removal for the second surgery. These advantages 

increased the reliability of the technique and reduced 

the cost and fear of the patient.  

 

CONCLUSION:  

The osteosynthesis of both techniques provided 

optimal stability for fracture healing and allowed 

immediate chewing. The superiority of the second 

technique is clear. Rigid fixation by this technique is 

faster and lower cost, requires less amount of 

implanted material, less problem than double-plate 

fixation. The results were improved with this method 

because of the easy and better adaptability of a plate 

and less screws. Archbar fixation provided better 

control over occlusal stability and enabled small 

occlusal corrections after surgery without any second 

surgical intervention. 
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