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ABS TRACT  
 

 
BACKGROUND 

Application of arch bar is considered as a gold standard for intermaxillary fixation 

(IMF) in the management of mandibular fractures. Both the application and removal 

of arch bars can inflict pain for patients who require IMF. For removal of the arch 

bars, local anaesthesia (local infiltration or conduction block) is often indicated. The 

study aimed at comparing and validating the efficacy of topical lidocaine spray and 

benzocaine gel in patients undergoing removal of arch bars. 

 

METHODS 

30 subjects were included in this prospective randomized controlled trial. Maxillary 

arch was chosen as the test site. 10 patients (Group A) were anaesthetized in the 

upper gingiva with 15 % lidocaine spray and remaining 10 patients (Group B) were 

anaesthetized with 20 % benzocaine gel, following which removal of arch bar was 

done. 10 patients were included in the control group (Group C) where 2 % lignocaine 

infiltration was offered only on request. Visual analog scale and Wong-Baker Faces 

Pain Rating Scale was used to measure the pain perceived by the patient during the 

procedure. 

 

RESULTS 

The mean and standard deviation of the pain scores of Group A was 2.5 ± 0.70, Group 

B was 2.7 ± 0.67 and Control group was 5.5 ± 0.85. Both the test groups had a 

significant pain reduction when compared with the control group. 

 

CONCLUSIONS 

Topical application of both 15 % lidocaine spray and 20 % benzocaine gel provided 

equally efficient analgesia and can be useful alternatives to conventional local 

anaesthetic infiltration during arch bar removal. 
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BACK GRO UND  
 

 

 

The second most common fracture of the maxillofacial 

skeleton is the mandibular fracture because of its location and 

its level of protrusion. Most of the mandibular fracture occurs 

due to road traffic accidents.1 The general principle for 

management of mandibular fracture is conservative treatment 

by intermaxillary fixation (IMF) or rigid fixation through open 

reduction. Even in patients of open reduction, most patients 

require IMF for stabilization and rigid fixation of the fracture.2 

Both the application and removal of arch bars can inflict pain 

for patients who require IMF. The application of arch bars for 

conservative management of mandibular fracture requires 

relatively large doses of local anaesthetics. General 

anaesthesia is indicated for application of arch bar when an 

open reduction of the fracture is performed. However, for the 

removal of arch bars, local anaesthesia (local infiltration or 

conduction block) will often serve the purpose. While this may 

be true, many children and adults rebuff using multiple 

injections of local anaesthetics. 

Lidocaine is classified under amine - amide group of local 

anaesthetics. It acts by inhibiting membrane depolarization 

and thereby causing nerve conduction blockade.3 In 

commercial preparations without adrenaline it has a pH of 5.0 

to 6.0 with a general pKa of 7.7. With adrenaline, the pH lies 

within the range of 2.0 to 2.5. Its onset of action is 

instantaneous with the duration of action being intermediate. 

Lidocaine exhibits an average toxicity and is metabolized in 

the liver. The redistribution half - life is 8 to 9 minutes, and the 

elimination half-life is 45 to 60 minutes. The calculated adult 

toxic dose with lidocaine is 500 mg (or 7 mg / Kg) without 

adrenaline, and is increased when used with adrenaline. 

Usually Lidocaine in the concentration of 1 % to 4 % provides 

satisfactory topical anaesthesia. Significant level of vascular 

absorbance is achieved through topical application.4 

Benzocaine is an ester group of local anaesthetic that has a 

pKa of 3.5 and pH of commercial preparations often lying 

within 4.5 and 6.0. It has a slow onset, short duration, and 

moderate toxicity. Benzocaine diverge in being a secondary 

amine when compared to other clinically used local 

anaesthetics, which are tertiary amines. This constricts the 

potential of the drug to pass through neural membranes. As a 

consequence, its clinical use is constrained to topical 

anaesthesia. The calculated toxic dose is around 200 to 300 

mg. Methemoglobinemia in paediatric cases is associated with 

exorbitant use of benzocaine.5 

Topical lidocaine and benzocaine are commonly used for 

anaesthesia in various fields for procedures such as endoscopy 

and cystoscopy and is also used for intravenous injection in 

paediatric patients.6,7,8,9 Topical anaesthetic agents like 

lidocaine and benzocaine are convenient to use, has few side 

effects, can be easily applied to patients, and is inexpensive. In 

this study, we compare spray and gel forms of local anaesthetic 

using 15 % lidocaine spray and 20 % benzocaine gel during the 

removal of arch bars by measuring pain scale, to validate the 

efficacy of 15 % lidocaine spray and 20 % benzocaine gel in 

reduction of pain perception during arch bar removal in 

patients being treated for mandible fracture. 

 

 

ME TH OD S  
 

 

This is a prospective, randomized, controlled clinical trial. For 

sample size calculation, a sampling error of 5 % was 

considered, the power was set to 95 % and a minimum sample 

size of 30 was obtained. The study included 30 participants 

who had Erich type arch bars fixed to the upper and lower 

dental arches with 26 - gauge stainless steel wires extending 

between first molar on either side for operative purpose or as 

conservative treatment of mandibular fracture. None of the 

arch bar was reinforced with cold cure or composite resins. 

Most participants had evidence of mild to moderate gingivitis 

but none showed any signs of severe periodontitis.  

The institutional ethical committee clearance was 

obtained prior to initiation of the study. An informed consent 

was obtained from the participants before recruiting them into 

the study, after explaining to them the nature, requirements 

and complications of the study with a patient information 

sheet. 

Randomization was done by simple lottery method. 

Patients were divided equally into three groups. Removal of 

the arch bar was planned to be performed with only topical 

application of 15 % lidocaine spray without conventional 

infiltration of any local anaesthetic in group A (n = 10), with 

only topical application of 20 % benzocaine gel without 

conventional infiltration of any local anaesthetic in group B (n 

= 10), without any local anaesthetic in the control group (n = 

10). Only in case of severe pain and on request by the patient, 

mucosal infiltration of 2 % lignocaine with adrenaline was 

administered for control group. 

Maxillary arch was chosen as the test site. Group A patients 

received 15 % lidocaine spray, 4 sprays per quadrant and side 

(buccal / lingual) in 1 minute. Group B patients received 

approximately 4 mg of 20 % benzocaine gel per quadrant and 

side, applied to the gingival mucosa with a toothbrush in 1 

minute. After 3 minutes the participant’s gingival mucosa was 

subjected to pinprick test using a 27 - gauge needle to test for 

analgesia (sharp sensation changed to blunt sensation) or 

anaesthesia (no sensation). 

In both groups commencement of arch bar removal was 

done 5 minutes after the application of local anaesthetic. The 

arch bar was removed for all the patients by the same surgeon. 

While removing the maxillary arch bar the operator evaluated 

the patient’s pain using the Wong-Baker Faces Pain Rating 

Scale. In case of moderate to severe pain during the procedure 

as evaluated by the operator or on patient’s request, 0.9 ml of 

2 % lignocaine with adrenaline through infiltration was 

offered. Immediately at the end of the procedure patients were 

made to evaluate the degree of pain experienced with VAS 

scale. 

 

 

Statistical Analysis 

The collected data was subjected to statistical analysis. 

Statistical analysis of the clinical variables was done using 

Statistical Package of Social Science (SPSS) version 23 (IBM 

Corporation, USA, 2012). ANOVA test was done to find their 

statistical significance. Level of significance was set as ≤ 0.05. 
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RES ULT S  
 

 

 

A total of 30 patients (26 males and 4 females) with 10 in each 

group were included in the study. Table 1 shows the 

demographic data of the study groups. The mean and standard 

deviation of the pain scores of 15 % lidocaine spray group was 

2.5 ± 0.70, 20 % benzocaine gel group was 2.7 ± 0.67 and 

control group was 5.5 ± 0.85 [Table 2]. 

 

 Group A Group B Control Group 

Sample Size (n) 10 10 10 

Gender Male – 9, Female - 1 Male – 8, Female - 2 Male – 9, Female - 1 

Age in Years (Mean ± 

SD) 
27.7 ± 4.52 25.3 ± 5.55 29.4 ± 4.83 

Weight in Kilograms 

(Mean ± SD) 
62.6 ± 9.67 70.1 ± 13.55 74 ± 8.66 

Table 1. Demographic Data of the Study Groups 

SD = Standard Deviation 

 

Group n Mean 
Standard 

Deviation 

Standard Error 

Mean 
Group A 10 2.50 0.707 0.224 

Group B 10 2.70 0.675 0.213 

Control Group 10 5.50 0.850 0.269 

Table 2. Pain Scores of the Study Groups  

(Mean and Standard Deviation) 

 

ANOVA showed that the effects of at least two treatments 

were different (P = 0.001). There was a significant difference 

between the two test groups and control group (P = 0.001) and 

no significant difference between the two test groups (P = 

0.567). 

The f - ratio value is 50.30464. The p-value is < .00001. The 

result is significant at p < .05. 

 

 
 

 

DI SCU S SI ON  
 

 

From the results of this study, both 15 % lidocaine spray and 

20 % benzocaine gel show no significant difference in their 

efficacy during arch bar removal. Both the spray and gel form 

of topical anaesthetics were equally efficient in reducing the 

pain perceived during the removal of arch bar. The anaesthetic 

efficacy of both 15 % lidocaine spray and 20 % benzocaine gel 

was evident from the fact that the pain scores were 

significantly lower (P < 0.05) when compared with the control 

group. 

One of the effective methods to control pain is local 

anaesthesia. Pain is usually associated with invasive 

procedures and ironically administration of local anaesthesia 

through an injection by itself can cause anxiety and fear to the 

patient. Among various methods and techniques to minimize 

the discomfort and pain caused by invasive procedures, 

anaesthetizing the mucosal surface remains to be an effective 

modality. This can be accomplished by application of cold, 

vibration, transcutaneous electronic nerve stimulation (TENS) 

and topical anaesthesia.10 On application of the topical 

anaesthetic agent the effect of anaesthesia is attained by the 

pharmacological action of the drug on the surface of the tissue. 

Topical anaesthetics act by blocking the signals from the 

peripheral sensory nerve fibers thereby altering the pain 

threshold.11 But topical anaesthetics anaesthetize the surface 

tissue only up to 2 - 3 mm depth.12 Various studies have been 

done to evaluate the efficacy of such drugs. Some study proves 

the effectiveness of topical anaesthetics while some studies 

have shown that they are no more effective than placebo.13,14,15  

But the efficacy of topical anaesthesia varies because of 

many factors like the choice of drug, its concentration, site of 

application and duration of application.10 

The general treatment principle for all mandible fractures 

is stabilization of the upper and lower borders of the 

mandible,16 and it is recommended that IMF can be performed 

immediately after the injury and maintained for 4 to 6 

weeks.17,18 Two commonly used intermaxillary fixation 

methods are Arch bars or bone screws. However, 

intermaxillary fixation using bone screws has less stability and 

flexibility when compared to arch bars. Obtaining complete 

intermaxillary fixation is not possible with bone screws, and 

open bite or improper reduction often leads to osteotomy or 

fracture revision; therefore, IMF using arch bars is considered 

as the gold standard.19 

In spite of the fact that nowadays mandibular fractures are 

extensively treated by the rigid or semi - rigid internal fixation 

methods, making postoperative IMF unnecessary, the arch 

bars can be beneficial in numerous other purposes such as 

management of dentoalveolar fractures and associated 

fracture of the condyles and also for application of elastics. 

Hence intraoperative removal of these arch bars is rare and 

are instead removed few weeks later. For various reasons it is 

essential to identify those patients who have a very low 

threshold to pain during arch bar removal. Such patients could 

be given topical anaesthetics like 15 % lidocaine or 20 % 

benzocaine in spray or gel forms which would produce an 

adequate analgesia for a short duration of time in most of the 

patients. The application of the topical anaesthetic using a 

tooth brush is painless, rational, reasonable and simple in 

contrary to an invasive local anaesthetic infiltration. Owing to 

the reduced risk of toxic potential through topical absorption 

additional dose of topical anaesthetic either in spray or gel 

forms can be given to prolong the effect of analgesia rather 

than invasively administering the local anaesthetic drug by 

means of a needle, when needed. 

With regards to forms of the local anaesthetic used both 

the spray and gel forms has its own advantages and 

drawbacks. Properties like better localization of the drug 

when compared with solutions and ointments, more desirable 

control over systemic drug absorption, greater bioavailability 

and lower dosage can be considered as some desirable 

benefits of topical gels.20 However, it is difficult for the gel to 

maintain contact with mucosa for adequate duration of time 

inside the oral cavity, where it gets diluted with time resulting 

in an incompetent anaesthesia.21 At the same time higher 

concentration of the local anaesthetic drug is available in the 

topical anaesthetic sprays which are readily absorbed across 

the mucous membrane. Therefore, topical anaesthetic sprays 

provide much more effective anaesthesia. Metered sprays with 

disposable nozzles are recommended for usage as unmetered 

sprays have a potential for systemic toxicity.22 “Nummit” spray 

used in this study fulfils this recommended criterion. It 

consists of a water-oil based emulsion of lidocaine 

hydrochloride that has a higher degree of penetration into the 

tissues and nerve cells.23 While this may be true, disadvantage 

of spray form is the difficulty to restrict the drug’s effect to a 

confined area and reduced bio adhesion which consequently 

affects its efficacy.24 In spite of these disadvantages both 
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lidocaine spray and benzocaine gel are commonly used in 

clinical practice. A similar study by Sharma A et al25 concluded 

that topical anaesthetic lignocaine in both gel and spray forms 

were equally efficient in reducing the pain during buccal 

infiltration anaesthesia, in children. 

Another study done by Pere P et al26 concluded that 5 % 

eutectic mixture of lignocaine and prilocaine (EMLA cream) 

can be used as an alternative to conventional infiltration local 

anaesthesia in reducing pain perceived during removal of arch 

bars. 

A study conducted by Jeong YJ et al27 compared topical 

lidocaine gel with conventional 2 % lidocaine infiltration 

anaesthesia during intermaxillary fixation procedure and 

concluded that topical lidocaine gel can be used as an 

alternative to conventional infiltration anaesthesia to reduce 

pain during IMF procedure. The gel and spray from of 

anaesthetic show to be an effective form of topical delivery.28,29 

 

 
 

 

CONC LU S ION S  
 

 

 

It can be concluded that 15 % lidocaine spray and 20 % 

benzocaine gel when topically applied over gingival mucosa 

provide adequate analgesia for arch bar removal and can be 

useful alternatives to conventional local anaesthetic 

infiltration during arch bar removal in patients who are 

uncooperative, do not respond well to local anaesthesia, or 

have needle phobia. As the analgesia lasts for 15 - 30 minutes, 

both 15 % lidocaine spray and 20 % benzocaine gel can only 

be advocated for procedures of shorter duration. Occasionally 

when patient experiences inadequate analgesia, minimum 

quantity of local anaesthetic must be immediately 

administered as supplemental infiltration without any 

hesitation. 
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