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Introduction: Transcutaneous electrical nerve stimulation (TENS) has been used to reduce post-operative pain. The aim of this study was to assess
the efficacy of TENS as an adjunctive pain relief measure after impacted third molar surgery. Materials and Methods: In this double-blind
randomized clinical trial, patients requiring surgical extraction of third molars (Class 2 and B of Pell and Gregory) were randomly divided into two
groups. Group I subjects received TENS immediately after surgery along with analgesics (400 mg Gelofen). In group II, patients received 400 mg
Gelofen immediately post-operation (control group). The pain intensity was evaluated using a visual analog scale (VAS) eight hours after surgery.
The independent t-test was applied to compare pain intensity between the two groups. Results: Three-hundred subjects were studied in two groups
(each group had 150 participants). The mean pain intensity score was 3.7+1.43 in group I and 4.36+1.66 in group II. A significant difference was
noted for pain intensity between the two groups (P=0.001). Conclusion: Use of TENS may decrease pain intensity during the first eight hours after
impacted third molar surgery and may obviate the need for additional doses of non-steroidal anti-inflammatory drugs (NSAIDs).
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Introduction

Transcutaneous electrical nerve stimulation (TENS) is a form of
noninvasive, non-pharmacological electrotherapy commonly
used in clinical practice (1). It has been confirmed that after
an operation can reduce pain and acute anxiety (2). This modality
has shown to be effective for arthritis pain, cancer pain, labor pain,
back pain, and acute traumatic pain relief (2-4).

The clinical use of TENS involves the delivery of an electrical
current typically from a small battery-operated device to the skin
via surface electrodes. Each session typically lasts for 5 to 15
minutes and treatment may be repeated as often as needed
depending on the severity of pain (5).

The electroanalgesia (pain relief by electrical methods) was
first described in 1965 by Melzack and Wall’s pain gate theory
(5, 6). According to this theory, a gate exists in the dorsal horn
of the spinal cord, which controls the incoming nociceptive
traffic through the small-diameter afferent nerve fibers (fibers
conducting impulses towards the brain). This gate can be
blocked by a variety of other types of stimuli such as touch,
pressure and electrical currents which stimulate the large-
diameter afferent fibers(5); TENS also encourages the body to

release endorphins which are produced in response to pain or
stress (7).

Transcutaneous electrical nerve stimulation has been
successfully used for control of post-operative pain (8). Few studies
used TENS for post-operative pain control in dental surgery (9, 10).
However, a small number of cases and poor control of confounders
were among the limitations of these studies.

The purpose of this study was to address a question; whether
TENS can effectively decrease pain after surgical extraction of
mandibular third molars. We hypothesized that TENS could
reduce postoperative pain after surgical extraction of impacted
third molars. Therefore, the aim of this study was to compare
postoperative pain severity after impacted mandibular third
molar surgery between patients who received TENS compared
with a control group.

Materials and Methods

The authors designed a randomized clinical trial. The sample was
derived from the population of patients referred to the Oral and
Maxillofacial Surgery Department of Shiraz University of Medical
Sciences between September 1, 2012 and May 31, 2015. The
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Table 1. Comparison of variables between the two groups

Variables Group I Group II P-value
Age (years)  23.26%3.19 23.69+3.75 P=0.29*
Sex 63 males, 87 females 73 males, 77 females P=0.28**

*Independent t-test **Chi-square test

Table 2. Comparison of pain intensity between males and females.

Outcome Males

Females

Independent t-test

Pain intensity  4.33+1.57

3.72+1.48

P=0.001

Table 3. Comparison of pain intensity between groups I and II

Outcome Group I

Group I1

Independent t-test

Pain intensity  3.7+1.43

4.36+1.66 P=0.001

research was approved by the Committee of the Medical Ethics
Group of Shiraz University of Medical Sciences. Subjects eligible
for study inclusion had an impacted mandibular third molar
scheduled for surgical extraction. Subjects were excluded from
the study if they had a pathological lesion around the teeth, jaw
movement limitation, were taking psychiatric medication, or
had a history of jaw fracture in the angle of the mandible.
Written informed consent was obtained from all patients.

All impact teeth were mesioangular (Class 2 and B of Pell and
Gregory). All patients received a single dose of Gelofen (400 mg,
Daana Pharma Co, Iran) one hour before the operation.

Transcutaneous electrical nerve stimulation (Nihon Kohden
Corporation, Japan) was applied using a Nihon Kohden unit (10
Hz frequency, 500ps pulse width, 30s stimulation duration). The
patients received two intensity levels: a low intensity (sensory)
level and a high intensity (motor) level. The TENS electrodes
were placed on the skin of the angle and body of the mandible
over the surgical site.

The patients were randomly divided into two postoperative
analgesic treatment groups by a computer-generated
randomization sequence (n = 150). In group I, subjects received
TENS immediately after the surgery along with analgesics (400
mg Gelofen). In group II, patients received 400 mg Gelofen
immediately after the operation (control group).

Patients complaining of severe pain were instructed to take
additional doses of Gelofen. Number of patients who took
additional doses of Gelofen was documented in each group. All
surgeries were performed by an oral and maxillofacial surgeon
(the first author). The surgeon and the patients were blinded to
the groups. The pain intensity was evaluated using a VAS eight
hours after surgery. Scores 0-3 indicated mild pain, 4-7 indicated
moderate pain and 8-10 indicated severe pain (patients needed
to use analgesics). An examiner documented the pain intensity

of all patients.

Statistical Analysis:

The statistical analyses were performed using the statistical
package SPSS for PCs, version 19 (IBM, USA). The independent
t-test was applied to compare age and pain intensity between the
two groups. We considered p values<0.05 to be statistically
significant. The chi-square test was used to compare gender
between the study groups. The Pearson’s correlation test was
applied to find any correlation between age and pain.

Results

Sixty-seven males and 83 females were studied in group I and 73
males and 77 females were studied in group II. Analysis of the
data did not indicate any difference for sex between the two
groups (P=0.28). The mean age of patients was 23.26+3.19 years
in group I and 23.69+3.75 years in group II (Table 1). There was
no difference between the two groups for age (P=0.28). The
mean pain intensity score was 4.33+1.57 in males and 3.72+1.48
in females. There was a significant difference between males and
females for postoperative pain severity (P=0.001). The results
did not demonstrate any correlation between pain and age
(P=0.23) (Table 2).

The mean pain intensity score was 3.7+1.43 in group I and
4.36+1.66 in group II. Analysis of the data demonstrated a
significant difference in pain intensity between the two groups
(P=0.001) (Table 3).

Discussion

TENS has been used for pain relief, according to several
interrelated theories in the mechanisms of pain transmission
and blocking. The first of these theories was the gate control
theory advanced by Melzack and Wall (11). According to the
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theory, stimulation of large, peripheral A-delta nerve fibers
closes a spinal gate and inhibits painful stimuli transmitted by
small C-fibers to access the ascending signaling pathway.
Another theory suggested that the favorable pain control
efficacy of TENS was due to the release of endorphins, which
attach to opioid receptors and block the transmission of noxious
stimuli (5).

Low-intensity TENS decreases the nociceptor cell activity
and sensitization of the central nervous system when used in
somatic receptive fields and after spinal cord transection. TENS-
induced A-delta activity can depress central nociceptor cell
activity for up to two hours (12). TENS affects small-diameter
afferents (A-delta) which can activate of the midbrain
periaqueductal grey and rostral ventromedial medulla and
inhibit descending pain- facilitatory pathways (12). Also, TENS
can block peripheral afferent impulses from a peripheral
structure (13) and can produce nerve impulses, which collide
and extinguish afferent impulses arising from the peripheral
structures. Peripheral blockade of nociceptive impulses happens
when TENS affects A-delta fibers. Moreover, TENS blocks
afferent activity in large-diameter fibers that may contribute to
pain (12).

It should be noted that TENS is inexpensive, non-invasive
and safe with no major side effects. It can be easily used by
patients following a simple training and since there is no risk of
toxicity, patients can adjust the dosage on an as-needed basis
(14). In this clinical trial, TENS was successfully used in
conjunction with Gelofen to decrease post-operative pain after
impacted third molar surgery. One major advantage of using
TENS in conjunction with NSAIDs for pain relief is to decrease
the need for additional doses of NASAIDs, which leads to
decreased dose-dependent adverse effects of such drugs.
Ibuprofen is traditionally administrated by oral and
maxillofacial surgeons for pain relief following third molar
surgery. Gelofen used in our study in the form of soft gelatin
capsules, which can be easily attached to plasma proteins and
absorbed by the gastric mucosa by approximately 80% with
four- to six-hour half-life (15). We measured pain intensity eight
hours after prescription of Gelofen because the effect of Gelofen
on pain would decrease after this time (15).

Johnson et al. evaluated TENS as a non-pharmacological
modality based on delivering low-voltage electrical currents to
the skin. They concluded that TENS reduced pain intensity
significantly more than the placebo (16). In another review by
Walsh et al., they could not make any definitive conclusion
about the effectiveness of TENS as an isolated treatment for
acute pain in adults due to insufficient extractable data in the
studies included in their review (17).

Electro-acupuncture has also been used for postoperative
pain control after mandibular third molar surgery. Electro-
acupuncture was efficient in pain relief after third molar surgery

RR

(18). TENS was used for resolution of post inter maxillary
fixation trismus and pain (19). Schifer et al. studied the effect of
TENS on pain perception threshold of human teeth and
concluded that as an alternative to local anesthetics, TENS was
not useful for painful dental interventions, since it had only a
few advantages over a placebo (20). In another study, TENS was
successfully used to decrease pain associated with orthodontic
tooth movement (21).

There are no reports on the adverse effects of TENS, but its
use is contraindicated in patients with cardiac pacemakers and
epilepsy (12). Its effects on pregnancy are unknown, although
several reports have described the successful use of TENS in
labor and delivery (22, 23).

Electrode placement is an important factor in the
successful use of TENS. They must be applied in such a way
to address the referred pain taking into account the
anatomical and physiological factors. Identical placement
patterns are not always effective for different patients with
similar pain patterns (5).

Conclusion

Use of TENS may decrease pain intensity during the first eight
hours after impacted third molar surgery and also, the need for
additional doses of NSAIDs.

Conflict of Interest: ‘None declared’.
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