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SUMMARY

Introduction: Transcutaneous electrical nerve stimulation (TENS) is a non-pharmacological method widely used by medical
specialists to manage acute and chronic pain in different circumstances. It can be used to manage pain during many dental
procedures, as well as pain due to various conditions affecting the maxillofacial region. The aim of this study was to provide insight
into the clinical research evidence for the analgetic application of TENS in pediatric patients. The hypothesis was that TENS device
will achieve analgetic effect on teeth during dental procedure.

Methods: This study included 125 patients treated at the School of Dental Medicine, University of Zagreb clinic during two-year
period. After diagnosis of caries and need for restorative treatment, patients were randomly selected in three groups. Group 1
received local anesthesia, group 2 had no anesthesia and group 3 used TENS device. Level of pain was measured with Visual
Analogue Scale (VAS). Research was conducted by one therapist that was calibrated.

Results: We found no statistically significant difference between TENS group and group without anesthesia(p>0.05).

Conclusion: TENS device is not as efficient in achieving analgetic impact during dental procedure as local anesthesia.
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INTRODUCTION

Dental pain is a distressing feeling often caused by
intense or damaging stimuli. Drilling the tooth is the
most common cause of pain during restorative treatment
(Dorri et al. 2017). Local anesthesia is temporary pain-
lessness induced by chemical agents to certain areas that
lasts long enough to carry out the required action.
Unlike general anesthesia, during which the patient
sleeps, local anesthesia has no effect on alertness and
awareness. Analgesia is achieved by injecting a small
amount of chemical substance that affects neural
structures and prevents transmission of painful stimulus.
The sense of touch and pressure remains partially
preserved, so that the patient during the procedure feels
something is happening while not feeling pain.
Depending on the type of local anesthetic and technique
of application, duration of analgesia may be very
different in a time span of about 30 minutes up to six
hours. For routine procedures, such as fillings or
extraction, anesthetics are used that last up to two hours
(Ogle & Mahjoubi 2012). Transcutaneous electrical
nerve stimulation (TENS) is a method of pain relief
involving the use of a mild electrical current. TENS is
typically done with a TENS unit, a small battery-
operated device. The device can be hooked to a belt and
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is connected to two electrodes. The electrodes carry an
electric current from the TENS machine to the skin and
at or near nerves. TENS therapy blocks or changes the
perception of pain (Wright 2012).

The main aim of study was to prove if transcuta-
neous electical nerve stimulation can be effective in
pain reduction as local anesthesia.

METHODS

Transcutaneous electrical nerve stimulation is an
FDA approved method of pain alleviation since 1972.
The mechanism of action of TENS device is explained
with Gate control theory of pain (Mendell 2014,
Moayedi & Davis 2013, Melzack & Wall 1965) and
endogenous opioid theory (Kimmey et al. 2020,
Reynolds 1969, Sluka et al. 1999). TENS equipment is
made of the main TENS unit, electrodes, and lead wires.
The TENS unit is an electric pulse generator, lead wires
establish electrical connection by connecting electrodes
to the TENS unit and electrodes convert electric flow
from the TENS unit into an ionic current flow in the
tissue. Electrodes were placed extra orally on the place
where mandibular or maxillary nerve are positioned
depending on which tooth was restored (Quarnstrom
1992). Conventional TENS mode with high frequency
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between 100 and 200 pps was used which produces
segmental analgesia with a rapid onset (<30 minutes)
and a rapid offset (<30 minutes). This study included
125 patients aged 9-14 years old treated at the School of
Dental Medicine in Zagreb, Croatia during 2-year
period. On the first visit selection of patients who have
an indication for grade I filling on the first permanent
molar, clinical examination was performed. Based on
the diagnosis of dental caries the selection of patients
who need restorative therapy on a permanent molar,
patients were randomly grouped into three groups.
Group 1, which has 41 children on whom no anesthesia
was applied, group 2 of 42 children on whom the TENS
device was applied and group 3 of 42 children to whom
classic local anesthesia injection was administered. All
patients in TENS group self-administered the amount of
electricity. The research was conducted by one therapist
who was calibrated. All patients had to fill out the
Visual Analogue Scale (VAS) after the treatment to rate
the amount of pain felt during the procedure. The pain
Visual Analogue Scale is a unidimensional measure of
pain intensity, which has been widely used in diverse
adult and children patients. It has a categorization of
none, mild, moderate and severe pain rated on scale
from 1-10. The patient marks on the line the point that
they feel represents their perception of their pain (Sung
& Wu 2018).

RESULTS

The study included 85 girls (68%) and 40 boys
(32%) treated during 2-year period (Figure 1, 2). The
arithmetic mean (average) age of patients was 11.53
years (range of age 9-14 years), with standard deviation
of 1.78 years and Pearson's asymmetry coefficient (o)
0.03 (the results are evenly distributed around the
arithmetic mean) (Table 1). Statistical indicators of the
VAS scale of 3 groups of respondents after treatments
show that highest levels of pain were when patients
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were treated without any anesthesia (arithmetic mean
7.34 and standard deviation 1.26), followed by patients
treated with TENS (arithmetic mean 6.67 and standard
deviation 1.36) and the lowest levels of pain were shown
when patients were treated with local anesthesia (arith-
metic mean 2.10 and standard deviation 1.19). Analysis
of variance indicated that the three observed groups of
subjects differed statistically significantly in the estimated
severity of pain (p<0.01) (Table 2). The Post-hoc Scheffe
test further found that the "local anesthesia" group felt
statistically significantly (p<0.01) less pain than the
TENS and "no anesthesia" subjects. Even though pa-
tients treated with TENS showed slightly lower pain
results, there was no significant statistical difference bet-
ween no anesthesia and TENS group patients (p>0.05)
(Figure 3). Correlation analysis (Pearson’s linear corre-
lation coefficient) has found statistically significant
correlation (r=0.82; p<0.01) between age of subjects
and electricity intensity of TENS device. Older subjects
choose a stronger current.
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Figure 1. Structure of all respondents by gender

Table 1. Statistical indicators of the age of the respondents
N MIN MAX M SD o

125 9 14 1153 1.78 0.03

MIN — minimum; MAX — maximum; M - Arithmetic
mean (average); SD - standard deviation; « - Pearson's
asymmetry coefficient
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Figure 2. Distribution of all respondents by age
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Table 2. Analysis of pain variance after treatment of three groups of subjects

Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance
TENS 42 280 6.67 1.84
Local anesthesia 42 88 2.10 1.41
Without anesthesia 41 301 7.34 1.58
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 680.34 2 340.17 211.55 0.0000 3.07
Within Groups 196.17 122 1.61
Total 876.51 124
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Figure 3. The intehsity of pain of three groups of subjects after treatment

DISCUSSION

Treatment options and applications in dentistry for
TENS are various, from dental procedures to chronic pain
in maxillofacial region such as Trigeminal Neuralgia,
Post-herpetic Neuralgia and TMJ syndrome, Xerostomia
and Sjorgen's syndrome up to acute orofacial pain.
Saranaya et al. (2019) in 2019. compared TENS and
Microcurrent Nerve Stimulation (MENS) in the Manage-
ment of Masticatory Muscle Pain on 60 patients. Patients
with were randomly divided into two groups (A and B)
and two subgroups (A1, A2 and B3, B4), based on their
VAS scale. Group A patients were given TENS for 20
minutes and group B patients were given MENS for 20
minutes. Each patient was recalled for five days for the
treatment, and the same intensity and frequency through
the treatment period was maintained. The study showed
that both TENS and MENS are equally effective in im-
proving the functional mouth opening, although MENS
showed better and immediate effect on pain relief. The
side effects such as tingling sensation and paresthesia that
occur in some patients using TENS are absent while
using microcurrent. Hansson and Ekblom (1983) studied
use of TENS on acute orofacial pain in 62 patients using
high frequencies (100Hz), low frequencies (2Hz) and
placebo TENS. The study included patients who suffered
pain for 1-4 days. 38% of patients who received either
form of TENS showed over 50% decrease of pain and
10% of patients who received placebo showed more than
50% decrease of pain. Steller et al. (1988) tried to deter-
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mine whether battery-operated electrical stimulation ap-
plied to hard palate and tongue could start salivary flow
stimulation on 29 patients with Sjérgen syndrome in a
double-blind study. They used the device for 4 weeks, 3
times a days for 3 minutes. The conclusion was that TENS
stimulation was successful only in patients with some
residual present salivary flow. In post-herpetic neuralgia
normal presynaptic inhibition of C fibers doesn't occur
because of the destruction of most of the larger myeli-
nated afferent nerve fibers (Melzack & Wall 1965). That
causes pain and abnormal skin sensitivity. The usage of
TENS would increase the activity of remaining fibers and
reintroduce normal inhibition (Nathan & Wall 1974).
Mittal et al. (1998) treated 10 patients who suffered from
post-herpetic neuralgia. They used TENS (70Hz) 20 mi-
nutes a day for 10 days. The study showed successful
results reducing 50% of pain in 60% patients. They
concluded that patients who respond better to therapy are
patients who had a shorter duration of post-herpetic
neuralgia. Most negative behavior in pediatric patients is
fear towards needles used in local anesthesia (Stoltz &
Manworren 2017, Fiorillo 2019). TENS can be helpful in
reducing the fear of syringes. Studies show us that 53-
78% children preferred TENS over local anesthesia
(Quarnstrom & Libed 1994). Dhinsa et al. (2011) used
TENS in comparison to 2% lignocaine in 180 children to
reduce pain during pulpotomy, pulpectomy, cavity
preparation and extractions. They used Lickert scale, VAS
and VPS (Verbal pain scale) to compare effectiveness of
TENS and local anesthesia. There was no significant
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difference (p>0.05) between TENS and 2% lignocaine
although TENS had a positive effect on comfort during
the procedure as was reported by patients themselves.
Varadharaja et al. (2014) compared TENS to local ane-
sthesia in children undergoing restorative dental proce-
dures in a clinical study. On the right (experiment) side
they used TENS and, on the left, (control) side they used
local anesthesia. The level of pain and discomfort was
measured by VAS scale and heart rate. The results sho-
wed that usage of TENS caused less increase in heart rate
(0.78%) than local anesthesia (11.78%) and VAS scale
showed that minimum pain was felt with TENS but was
closely followed by local anesthesia. Conclusion was that
TENS can be used as a substitute for local anesthesia in
children because of its psychological advantages.

CONCLUSION

TENS can be used as an anxiolytic and mild analgetic
during various dental procedures even though it can't
fully replace local anesthesia. It can also be useful for the
placebo effect as self administration of the electrical cur-
rent can cause distraction from procedure being done on
the tooth. The assumption is that the amount of electricity
self administered by children is not high enough to cause
analgesia without causing discomfort to the child.
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