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Introduction

The main concern of pediatric dentists is to achieve the 
cooperation of child in the dental clinic during various 
treatment procedures. Pediatric patients are anxious 
regarding dental treatment mainly because of painful local 
anesthetic (LA) injections. According to patients, pain due to 
needle insertion into the tissue is the main source of anxiety.[1] 
Various techniques are available to reduce the discomfort 
caused due to painful nerve blocks. Topical anesthetic 
agents are commonly used prior to the administration of 
LA injections.[2] Nakanishi et  al.[3] found that the site of 
injection plays an important role in the efficacy of topical 
anesthetic agents. They reported that topical anesthetic agent 
is more effective when needle is inserted into the mandibular 
mucobuccal fold adjacent to canine, but is ineffective in the 
pterygomandibular depression which is the site of inferior 
alveolar nerve block (IANB).

TENS has been suggested as a more comfortable and beneficial 
alternative in reducing anxiety associated with conventional LA 
methods.[4,5] Allgood[6] defined TENS as the direct stimulation 

of the nerves by electrical impulses of short duration and small 
amplitude. Various theories have been proposed such as Gate 
control theory,[7] endorphin release theory,[8,9] and serotonin 
release theory[10] to explain the mechanism of action of TENS 
in controlling pain.

Hence, the objective of the present study was to compare 
the efficacy of 20% benzocaine anesthetic gel with TENS in 
reducing the discomfort caused due to the penetration of needle 
insertion in deeper tissues of the oral cavity. IANB along with 
lingual nerve block was the selected injection procedure in the 
study which involves deeper tissue penetration.

Materials and Methods

The study was carried out after obtaining institutional as well 
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as parental consent. A total of 100 pediatric patients in the age 
group of 8–12 years visiting the Department of Pedodontics 
and Preventive Dentistry, Government Dental College and 
Hospital, Ahmedabad, under Ethical Board approval number 
IEC GDCH/8.4/15 requiring extraction of mandibular posterior 
teeth were selected for the study.

Children exposed to TENS application for the first time, 
children in whom parental consent was obtained, and children 
requiring extraction of mandibular posterior teeth were selected 
for the study. Children with epileptic disorders, cardiac 
disorders, bleeding disorders; physically and mentally disabled 
children; and children with a history of allergy to LA agent 
were excluded from the study.

Written consent was obtained from parents after explaining the 
procedure to them in local language before beginning with the 
procedure. Patients were randomly divided into two groups 
undergoing one of the following preanesthetic procedures 
before IANB injection:
•	 Group  1: Application of 20% benzocaine gel at the 

injection site for 2 min

•	 Group 2: Application of TENS electrodes extraorally on the 
skin over the coronoid notch and posterior mandibular area 
[Figure 1]. The TENS unit has a battery‑operated electric 
pulse generator with fixed pulse rate and width parameters, 
requiring adjustment of amplitude during the procedure 
[Figure 2]. The amplitude was increased until the child felt 
a warm comfortable sensation. The LA solution was then 
deposited and a TENS stimulation was maintained until 
the deposition of solution into the tissue [Figure 3].

The LA solution used was 2% lignocaine with 1:200,000 
adrenaline in each group. Pain assessment was done 
using Wong–Bakers Facial Pain Scale[11] [Figure 4] after 
administration of LA solution in both the groups.

Results

Out of the total 100 children who participated in the study, 
50 children received topical 20% benzocaine application and 
50 children received TENS application; it was found that the 
mean pain score in the TENS group (3.36 ± 2.81) was lower 
than that of the benzocaine group (4.76 ± 2.93). The summary 
of pain experienced by both the groups upon IANB injections 

Figure 2: Assembly of TENS system.
Figure 1: Placement of electrodes.

Figure 3: Administration of local anesthesia.

Figure 4: Wong–Bakers Facial Pain Scale.
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is shown in Table 1 and Figure 5. ANOVA test was used to 
determine the differences in mean pain scores between the 
groups. The result obtained was statistically significant with 
P = 0.016 (<0.05), suggesting TENS application to be more 
effective in reducing pain sensation.

Discussion

Pain is the most unpleasant aspect of pediatric dentistry 
which can lead to significant uncooperative behavior of 
the child in dental office. It is a discouraging fact that the 
apparatus being used for controlling pain itself causes pain 
and anxiety in the child.[12] It was stated by Pashley et al.[13] 
that delivering anesthetic solution too rapidly or with much 
force is responsible for pain during needle injection. The large 
variation in soft tissue elasticity leads to differences in injection 
pressures. Furthermore, the flow and pressure rates cannot 
be controlled accurately with traditional manual syringe, 
which results in unsteady and uncomfortable injections. By 
reducing the pain associated with LA administration, maximum 
comfort and satisfaction can be provided to the patient. After 
all, the administration of painless LA is the primary aim 
of all clinicians. Continuous research has being carried out 
for newer methodologies and techniques which can make 

dental treatment under LA more comfortable.[14] To decrease 
the pain and discomfort caused by nerve block injections, 
various alternatives are available such as topical anesthetic 
application or application of transcutaneous electrical nerve 
stimulation (TENS).

In the present study, comparison of TENS and 20% benzocaine 
topical anesthetic gel was done in reducing pain during 
administration of IANB injection. It was found that TENS can 
significantly reduce the pain and discomfort when compared 
to application of 20% benzocaine gel for 2  min. Topical 
anesthetics have a limited capacity of penetrating deep into 
tissue. Although the discomfort due to surface penetration 
is reduced, they are ineffective at greater penetration depths 
which are required for regional block injections such as the 
IANB.[2] Another aspect related to pain of needle insertion is 
the difference in the manner of administering an injection by 
the practitioner.

The study carried out by Martin et al.[15] concluded that patients 
experienced less pain if they thought they were receiving 
topical anesthetic, whether they received or not. Hence it can 
be said that, the main aim of using topical anesthetic may be 
the psychological effect on the patient rather than its clinical 
effectiveness, as the patient feels that the clinician is doing 
everything to reduce pain and discomfort. Finally, they stated 
that the use of a topical anesthetic was unsuccessful in reducing 
the pain experience.

Results of the present study are in accordance with the study 
conducted by Meechan et al.[2] which showed that TENS is 
more effective than topical benzocaine in reducing discomfort 
caused due to injections requiring deeper tissue penetration 
such as IANB. TeDuits et al. (1993)[16] and Munshi et al.[17] 
conducted a study showing that perception of pain was greatly 
reduced with the help of TENS and was found to be more 
acceptable by children when compared to conventional 
LA syringe. Recent studies conducted by Dhindsa et  al.[18] 
and Varadharaja et  al.[19] found that efficacy of TENS was 
comparable to 2% lignocaine while performing minor pediatric 
dental procedures.

The reduction in heart rate associated with stress[20] 
indicates that electrical stimulation by TENS may be used 
as an analgesic during certain dental procedures. There are 
two mechanisms by which TENS produces an analgesic 
effect. First, the dual mechanism of stimulation of muscle 
contraction and an increase in tissue perfusion helps in 
removing the products of tissue destruction. Second, the 
release of endogenous pain control mediators such as 
endorphins is activated with the continuous use of TENS.[5] 
TENS stimulates large diameter nerve fibers with a lower 
threshold to electrical activity than smaller diameter fibers. 
This in turn controls the gating mechanism to small diameter 
nerve transmission, and thus helps in reducing pain.[7] Further 
studies are still required, wherein the efficacy of TENS 
applied extraorally and that of TENS applied intraorally can 
be compared and evaluated.

Figure 5: Bar diagram showing differences in pain scores on Wong–Bakers 
Facial Pain Scale between the two groups.

Table 1: Comparison of differences in mean pain scores 
experienced by both groups

Serial 
number

Pain 
score

Benzocaine 
group (n=50)

TENS group 
(n=50)

1 0 5 12
2 2 10 14
3 4 13 9
4 6 10 10
5 8 7 3
6 10 5 2
Mean±SD 4.76±2.93 3.36±2.81
P=0.016 (<0.05). TENS: Transcutaneous electronic nerve stimulation, 
SD: Standard deviation
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Using electrical stimulation leads to decreased occurrence 
of some disruptive clinical behaviors, such as crying and 
abrupt movement during various dental procedures, thus 
aiding in behavioral management of the patient.[21] A 93% 
success rate was reported in a study conducted by Bishop,[22] 
in which TENS was used as an analgesic in place of LA during 
restorative procedures. Although TENS is a substantially useful 
component of the clinician’s pain control armamentarium, it is 
not possible to use it in all patients. Its use is contraindicated 
in children with epileptic disorders, central nervous system 
disorders such as trigeminal neuralgia, congenital heart 
diseases, and children with pacemakers.[2]

Conclusion

Application of TENS was more comfortable and significantly 
reduced pain when compared to 20% topical benzocaine 
application during the administration of IANB injections. Thus, 
it can be concluded that, TENS is a safe, reliable, and practical 
alternative to be used in pediatric dentistry but it cannot be 
used in all children.
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