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Basic Understanding of Transcutaneous Electrical Nerve Stimulation
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Transcutaneous electrical nerve stimulation (TENS) is one of the representative physiotherapi-
cal modalities used for the treatment of various musculoskeletal disorders by the application 
of electrical stimuli. In dental practice, it has long been used in the treatment of acute and 
chronic orofacial pain conditions including temporomandibular disorders. TENS is the delivery 
of therapeutic electrical stimuli with a variety of electrical intensity, frequency and duration 
to stimulate peripheral nerve through surface electrodes with various form and placement. 
While controversy still remains over the clinical effectiveness and application of TENS, basic 
understanding of its electrical properties and the expected biological reactions is important to 
increase the therapeutic effect and decrease the risk of possible side effects. This review, there-
fore, focuses on basic understanding of TENS including its underlying mechanisms and stimu-
lation parameters.
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INTRODUCTION

Temporomandibular disorders (TMDs) are one of the most 

common orofacial pain conditions, encompassing a wide 

variety of clinical problems involving the temporoman-

dibular joint (TMJ) and the masticatory muscles.1) They are 

considered to be a subclassification of musculoskeletal dis-

orders.2) As in other musculoskeletal disorders, non-invasive 

therapeutic modalities are generally recommended as the 

primary treatment options for TMDs.1) Among them, physi-

cal therapy is applied to restore the normal function of the 

TMJ, masticatory muscles, and cervical muscles, by reduc-

ing inflammation and pain as well as promoting repair.3) 

Transcutaneous electrical nerve stimulation (TENS) is a 

therapeutic stimuli using electrical current, applied through 

skin surface electrodes to stimulate peripheral nerves for the 

relief of pain.4) TENS has long been widely used to relieve a 

wide range of painful conditions, especially musculoskeletal 

pain disorders including TMDs. In 1972, U.S. Food and 

Drug Administration has already approved TENS as a useful 

method of pain alleviation and classified as class II medi-

cal device.5) TENS is considered to be non-invasive, inex-

pensive, safe and easy to administer. It can be even self-

administered by the patients after a short instruction and 

individually titrated by themselves according to the analge-

sic response to the given electrical stimuli.6) While previous 

meta-analyses and reviews supported positive outcomes 

for the relief of various musculoskeletal and post-operative 

pains, many systematic reviews regarded them to remain 

inconclusive.4,7-10) However, it was indicated that while some 

studies included in previous reviews were the randomized 

controlled clinical trials on TENS, but most studies had the 

methodological weakness like small sample sizes and possi-

bility of underdosing stimuli.6,11) A number of basic scientif-

ic studies proved that TENS could inhibit the central trans-

mission of nociceptive impulses through the involvement 
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of endogenous opioids, gamma-amino butyric acid (GABA), 

acetylcholine, 5-HT, noradrenaline and adenosine at pe-

ripheral, spinal or supraspinal (brainstem) sites levels.12-15) 

Moreover, clinical experience suggests that TENS is still 

beneficial for various pains with neuropathic, nociceptive 

or musculoskeletal origin and popular with patients as well 

as clinician.11) Taken together, it is still supported that clini-

cians continue to offer patients TENS until enough evidenc-

es with better quality will be provided.11) 

Each parameter of TENS defined in terms of electrical in-

tensity, frequency, wave shape, the electrode and its place-

ment may have different neuroelectric effect on peripheral 

and central nervous structures, possibly leading different 

analgesic profiles, while the efficacies of electrical param-

eters remain to be determined.16) Meanwhile, a variety of 

TENS-like devices with various electrical properties were 

introduced along with the developments in electronic tech-

nology. However, their clinical effectiveness is not well 

clarified owing to a lack of randomized controlled clinical 

trials.4) 

The increasing options of electrical parameters adopted 

in various TENS and TENS like devices appear to make pa-

tients and clinicians confused about the accurate applica-

tions of each parameters. Therefore, it is essential for clini-

cians to have the basic understanding of TENS and its elec-

trical parameters.

DEFINITION OF TENS

TENS is defined as the electrical stimulation transcutane-

ously applied by a battery-powered TENS unit for relieving 

pain by interfering with the neural transmission of nocicep-

tive signals from pain origin.17) TENS unit is comprehen-

sively defined as all types of therapeutic device which de-

livers electrical stimulations across the intact surface of the 

skin, though a variety of TENS-like devices are introduced 

to the medical device market under the different brand 

names and their discriminations from TENS devices are em-

phasized by manufacturers.4) 

CLASSIFICATION OF TENS

While TENS can be clinically applied at varying frequencies, 

intensities, and pulse durations of stimulation, it is broadly 

classified into 3 categories according to the amplitude and 

frequency of the applied electrical current; 1) conventional 

TENS, 2) acupuncture-like TENS, and 3) intense TENS.4,18) 

Most of modern TENS units usually provide the adjust ment 

in electrical parameters, subsequently making them possible 

to function in four TENS modes. 

According to previous literature, conventional TENS is 

defined when low intensity current is applied at high fre-

quency (50-100 pps) and small pulse width (50-200 μs), 

while acupuncture-like TENS is defined when high intensity 

current (<10 pps, usually 2-4 pps) is applied at low frequen-

cy and long pulse width (100-400 μs). Intense TENS is de-

fined when high frequency current (50-200 pps) is applied 

at highest intensity tolerable with minimal muscle contrac-

tion.15,19) Besides, some literatures have also introduced a 

few variation of TENS including burst TENS and Acu-TENS 

with modified electrical parameters and clinical applica-

tions (Fig. 1).20,21) Burst TENS is defined when the current 

with relatively high carrier frequencies (80-100 pps), modu-

lated burst frequencies (2-5 bps) is applied above or below 

the motor intensity.21) Acu-TENS is occasionally described 

as the distinct TENS technique in some literatures.19,20) It is 

termed to describe the application of transcutaneous electri-

cal stimulation on acupuncture points, independent of any 

particular stimulating parameters.20,22) However, despite of 

the development of various TENS-like devices, conventional 

TENS is still regarded as the most frequently used modality 

to apply the electrical current in clinical practice.4)

Despite of the application of TENS with different profiles, 

the basic mechanism of action for TENS is based on a elec-

trophysiology principle that electrical stimuli can depolarize 

Fig. 1. Three main types of transcutaneous electrical nerve 

stimulation (TENS) and their electrical parameters. (A) Conventional 

TENS, (B) acupuncture-like TENS, (C) intense TENS.
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the peripheral nerve membrane and then to generate the 

induced nerve impulse, subsequently modulating the flow 

of nociceptive impulse in central and/or peripheral nervous 

systems and, intimately reducing the pain.19) However, it 

was also suggested that the different nerve structures were 

predominantly affected by each type of TENS with the dif-

ferent electrical properties, thereby indicating the differ-

ent analgesic mechanisms and treatment outcomes, though 

these suggestions have been challenged due to debatable 

and inconsistent findings.4,23,24) 

UNDERLYING MECHANISMS OF  
ANALGESIC EFFECT

The effects of TENS is broadly divided into analgesic and 

non-analgesic effects. Although there are the increasing 

clinical applications in ischemic or wound tissue, TENS in 

clinical practice is still predominantly applied for the symp-

tomatic relief of pain.6) Analgesic effect of TENS has long 

been explained by two main theories; Gate control theory 

and endogenous opioid theory.

1. Gate Control Theory
The gate control theory of pain perception, proposed by 

Melzack and Wall25) in 1965, is the main theory to explain 

the mechanism of action of conventional TENS. Briefly, it 

suggested that there is a “gate” through which nerves de-

livered pain impulse to the brain. They also suggested that 

the nerve fibers including small fibers (A-delta and C fibers) 

and large fibers (A-beta) project to the substantia gelatinosa 

(SG) of the dorsal horn and the first central transmission 

(T) cells in the dorsal horn of spinal cord. SG consists of in-

hibitory interneurons that functions as a gate by determin-

ing which type of nerve would deliver the certain signal to 

T cells. Small C fibers transmit pain impulse and their acti-

vation keeps the gate in open condition. The activation of 

large myelinated A-beta fibers exhibit presynaptic inhibi-

tion on pain impulse from C fibers and is responsible for 

making the gate in closed condition, thus inhibiting pain 

impulse from transmitting to T cells. 

Theoretically, the electrical stimuli of conventional TENS 

with high frequency and low intensity would activate selec-

tively large myelinated nerve fibers and block subsequently 

the transmission of pain input from small nerve fibers as 

described in gate control theory, because large diameter 

nerve fibers (A alpha and beta) have low activation thresh-

olds to electrical stimuli when compared with small diam-

eter fibers (A delta and C). More interestingly, the greatest 

separation and sensitivity of pulse amplitudes happens with 

pulse durations of 10-1,000 µs, probably making conven-

tional TENS with pulse duration (50-200 µs) possible to ac-

tivate more selectively recruit large diameter afferents than 

small diameter afferents and motor efferents.26) In addition, 

it is known that the amplitude of electrical current neces-

sary to excite nerve fiber tends to diminish as its pulse du-

ration and frequency increase. Some findings from animal 

and human studies reported that conventional TENS pro-

duces segmental analgesia with a rapid onset and offset 

which was predominantly localized to the dermatome.27,28) 

These findings suggested that the analgesic effect by con-

ventional TENS was consistent with analgesic patterns sug-

gested by the gate control theory. 

2. Endogenous Opioid Theory
In 1969, Reynolds29) found that the electrical stimulation 

of periaqueductal gray region in midbrain exhibited the an-

algesic effect equivalent to that induced by morphine. After 

then, this finding was followed by the discovery of several 

morphine-like substances like beta endorphins, existing at 

various levels of central nerve system. It was considered as 

main explanation for the mechanism of action of acupunc-

ture-like and, sometimes, intense TENS of which the elec-

trical stimuli with high intensity and low frequency evoked 

the release of endogenous opioids in central nerve system 

though the activation of local circuits within the spinal 

cord or from the activation of descending pain-inhibitory 

pathways.30) 

Previous studies showed that acupuncture-like TENS el-

evated the concentration of endorphin in cerebrospinal 

fluid of nine patients with chronic pain and the analgesia 

produced by acupuncture-like TENS was reversed by the 

application of naloxone.31,32) The released beta endorphins 

following intense TENS was known to induce analgesic ef-

fect for up to 2 hours.4) Hansson et al.33) reported that the 

application of naloxone failed to reverse the analgesia in-

duced by conventional TENS in orofacial patients with 
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post-operative pain. These results suggested that not con-

ventional, but acupuncture-like TENS was more likely to 

provide the analgesic effect through the release endogenous 

opiates in patients with chronic pain.

 In recent, several studies reported that high and low fre-

quency TENS activate different opioid receptors, while other 

study showed that TENS with low frequency is less effective 

than TENS with high frequency at reducing inflammatory 

hyperalgesia in morphine-tolerant rats.11,34,35) It was also 

known that both TENS with high and low frequency have 

analgesic effects at the peripheral site by altering the excit-

ability of peripheral nociceptors, thereby reducing pain in-

put to the central nervous system.35) However, others studies 

reported that blockade of peripheral opioid receptors pre-

vented the analgesic effect produced by low, but not high 

frequency TENS.35-37) In addition, it was known that a vari-

ety of neurotransmitters including endogenous ligand nor-

epinephrine, GABA and serotonin were involved in analge-

sic actions of TENS.14,38-40) 

THE ELECTROPHYSIOLOGY OF TENS

Electric current of TENS is produced by the flow of neg-

atively charged electrons. The cathode electrode of TENS 

attracts the negatively charged electrons outward nerve 

membrane, causing the depolarization on the axonal mem-

brane and the subsequent action potential, while the anode 

electrode causes the hyperpolarization, blocking the nerve 

transmission (Fig. 2). That might explain why cathode is 

called as active electrode in TENS unit. Patient also tends 

to feel stronger TENS sensation on the cathode than on an-

ode.19) Therefore, it is recommended that in most case, both 

electrodes should be aligned along a peripheral nerve with 

the cathode positioned proximal to the anode when using 

monophasic or asymmetric biphasic waveform.19)

THE ELECTRICAL PARAMETERS

The adjustable electrical parameters in TENS include pulse 

frequency, amplitude, duration and pattern. 

1. Pulse Intensity
Pulse intensity is broadly classified as three levels de-

pending on the response of the patient; sensory, motor, mi-

crocurrent level.41) Sensory level intensity is defined as the 

amplitude making the patient feels a comfortable pares-

thesia like tingling or tapping sensation without any motor 

contraction. This amplitude is also referred to low intensity, 

which is usually used for conventional TENS. Motor level 

intensity is defined as the amplitude producing a motor 

contraction with paresthesia. It is also called to high inten-

sity, which is used for acupuncture-like TENS. Sometime 

the intensity can be increased to the maximal level just be-

fore becoming noxious. Such a intensity is usually applied 

in intense TENS.4)

Previous studies showed that there was a dose-response 

Fig. 2. Transcutaneous electrical nerve 

stimulation (TENS) induced the polarity 

and impulse on nerve. Nerve underneath 

cathode is depolarized to induce action 

potential and bi-directional conduction 

of impulse and one underneath anode 

is hyperpolarized to blocks the impulse, 

subsequently allowing prodromic con-

duction of impulse. 

TENS
electrode

Skin

Nerve
(polarity)

Impulse
conduction

Blocking by the
formation of

hyperpolarity under
the anode

Antidromic impulse
by TENS

Prodromic impulse
by TENS

+ + + + + + +
+ + + + + + +

Action
potential

Anode ( ) Cathode (+)

+ + + + + +
(Hyperpolarity) (Depolarity)



149Jae-Kwang Jung et al. Basic Understanding of TENS

www.journalomp.org

effect of TENS with the greatest analgesic effect at the high-

est tolerable current amplitude. It was suggested that the 

intensity of electrical stimuli should be titrated to enough 

extent to achieve maximum analgesic effect.42,43) A recent 

systemic review reported that while moderate evidence of 

efficacy was reported for intense TENS, conventional TENS 

had overall conflicting evidence of efficacy and TENS with 

low-intensity and low-frequency had the lack of efficacy, 

which may be linked with an insufficient stimulus to active 

nerve fibers.16) 

2. Pulse Frequency
Pulse frequency of electrical current is usually classified 

as high frequency (>50 Hz), low frequency (<10 Hz) and 

burst (bursts of high frequency current applied at a much 

lower frequency).41) In last decade, it was revealed that high-

frequency TENS could also cause analgesia through the re-

lease of endogenous opioids in the central nervous system, 

but through different target receptor. While low-frequency 

TENS acted via mu opioid receptors, high-frequency TENS 

acted via activation of delta opioid receptors, subsequently 

reducing the increased release of glutamate and aspartate 

in the spinal cord receptors.44-46) However, a recent systemic 

review concluded based on an analysis of previous twenty 

studies that the pulse frequency of TENS didn’t influence 

clinical analgesic effect as long as its pulse intensity, pulse 

pattern, and pulse duration were constant.23) A previous 

study showed that both frequency-modulated TENS and 

constant-frequency TENS were superior in analgesic effect 

to placebo TENS but the modulation of pulse frequency did 

not increase hypoalgesia.47) 

Therefore, when compared with previous findings on 

pulse intensity, it can be carefully postulated that pulse fre-

quency of TENS does not influence hypoalgesia as much as 

intensity. 

3. Pulse Duration
Pulse duration is usually classified as longer and shorter 

duration (<200 μs). It was stated that longer pulse dura-

tion evoked more intense sensation and deeper effect.19) A 

previous animal study reported that prolonged pulse dura-

tion resulted in the increased inhibition of neuronal activ-

ity in dorsal horn.27) However, other study showed that the 

varying pulse duration had no effect on the degree of anti-

hyperalgesia produced by TENS with high frequency.48) 

4. Waveform
Pulse waveform is classified into monophasic and bipha-

sic waveform depending on the switch of electrode polar-

ity, which means the alternation of cathode and anode be-

tween the two electrodes (Fig. 3). Biphasic waveform is sub-

classified into symmetrical and asymmetrical waveform.4) 

Symmetrical biphasic waveform defined as symmetrical 

waveform of which the first phase of the wave has mirror 

image with opposite polarity to the second phase the wave, 

subsequently being equivalent in the quantities of electric-

ity between electrical flows under cathode and anode.19) 

Net current flow will be theoretically zero beneath two 

electrodes of TENS unit with symmetrical biphasic wave-

form, while the build-up of ion concentrations with a cer-

tain charge will occur beneath electrodes of TENS unit with 

monophasic waveform.49) As excess build-up of ion concen-

trations is more likely to cause the adverse skin reactions, 

almost current TENS units adopt the biphasic waveform 

for the safety.19) Sometimes, asymmetrical biphasic wave-

form was adopted for the mild accumulation of ions, result-

ing in slight concentration preferential polarity beneath the 

electrodes. A previous study reported that subjects strongly 

preferred the symmetrical biphasic waveform to asymmet-

ric biphasic waveform for neuromuscular electrical stimu-

lation.50) These perceived discomfort with the asymmetric 

waveform could be attributed to the accumulation of ions 

under the electrodes.51) However, other study reported that 

the differences in waveform characteristics had a negli-

gible effect on analgesic efficacy produced by TENS when 

Fig. 3. Waveforms commonly used in transcutaneous electrical 

nerve stimulation. (A) Monophasic pulsed square wave, (B) biphasic 

symmetric square wave, (C) biphasic asymmetric spike-like wave, 

(D) biphasic symmetric sine wave, (E) biphasic symmetric triangular 

wave. 
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compared between symmetrical and asymmetrical biphasic 

waveform.51) In addition, there was no significant difference 

in pain threshold and tolerance between monophasic and 

asymmetric biphasic waveform.52) 

Regarding the shape of current waveform, there are vari-

ous shapes of waveforms determined by manufacturers, in-

cluding square, rectangular, sine wave or triangular/spiked 

waveform. However, previous study showed that there were 

individual differences in preferences for three different 

waveforms of sinusoidal, sawtooth, and square symmetric 

biphasic waveforms and there was no particular waveform 

that was either least or most comfortable to the patient dur-

ing neuromuscular electrical stimulation.53) 

THE PLACEMENT OF ELECTRODE

For conventional TENS, the electrodes would be placed 

on healthy innervated skin with straddling the pain origin. 

However, when it is not allowed to position the electrode 

around the pain origin due to the absence of sound skin tis-

sue or abnormal hypersensitivity as in trigeminal neuralgia 

or postherpetic neuralgia, electrodes can be alternatively 

applied at the proper vertebral area over the corresponding 

spinal nerve arising from the pain origin.4) However, a pre-

vious study suggested that TENS might have ineffective hy-

poalgesia if electrodes are placed contralaterally or distant 

to the pain site.42) 

The size of the electrodes should be also considered be-

cause of possible effect on the strength of the electrical 

field. On using the electrodes with different size, the elec-

trical field usually accumulated on the side of the smaller 

electrode. The current density defined as the amount of cur-

rent per unit of conduction area, is likely to increase be-

neath smaller electrode.4) The increased current density can 

cause the perceived intensity of stimuli in patients. In ad-

dition, it is also more likely to cause excessive heat at the 

superficial layers as well as the reduction in penetration 

depth beneath smaller electrode.19,54,55) However, the inten-

sity beneath smaller electrode of the field tends to be more 

likely to decrease as the distance between the electrodes in-

crease.54) Therefore, it should be considered to prevent the 

possible side effects by increasing the distance between the 

electrodes. 

According to the number of polarities delivered on each 

electrode, electrode can be classified into monopolar, bi-

polar and quadripolar electrode.56) When the current with 

monopolarity was applied for TENS, one electrode is placed 

over the target tissue where the therapeutic effect is needed 

and the other electrode is placed on the sound tissue away 

from the target tissue for electrical circuit. The electrode 

placed in the targe tissue is termed as the active or stimu-

lating electrode, usually corresponding to cathode, while 

the electrode placed away from the target tissue is termed 

as the dispersive, sometimes reference electrode. For conve-

nience, cathode is commonly distinguished into black lead 

wire, while anode is distinguished into red lead wire, where-

as most modern TENS devices adopt biphasic waveforms 

with zero net current flow, subsequently making the delim-

ited placement of red and black lead wires in practice less 

important.11) Smaller electrode is usually used as the active 

electrode for exerting more stimuli, while larger electrode is 

used as the dispersive electrode. Comparatively, the paired 

electrodes with equal size was used for TENS using bipolar-

ity, but the asymmetric electrode pair with unequal size is 

sometimes used to deliver the intensified electrical stimuli 

on the pain origin by the application of smaller electrode. 

Quadripolar electrode is defined when two electrode pairs 

are positioned on the target tissue with two currents sepa-

rately circuit. Such a electrode positioning can produce 

more complex pattern in electrical current by intersection, 

interaction or interference between each electrical current.19) 

Too close placement of electrodes can produce the elec-

trical field more restricted in superficial tissue, while the 

penetrating depth of electrical field can be increased by in-

creasing the distance between the two electrodes (Fig. 4).57) 

Accordingly, the distance between electrodes should be de-

termined in light of the depth of targeting tissues for elec-

tric flow to reach. On the other hand, closer placement of 

two electrodes can cause the more potent electrical current 

localized in superficial epidermal area, possibly increas-

ing the risk of temporary skin irritation or adverse skin re-

actions.54,56) Recent study demonstrated using a finite ele-

ment method that the volume of electrical activation tended 

to increase either by using larger electrode or positioning 

electrodes with wider inter-electrode distance, whereas the 

selectivity of electrical activation was improved by using 
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smaller electrodes.54) In addition, it was also found that the 

shape of electrodes made no significant difference in the 

distribution of electrical current.54) However, as skin tis-

sue have very complex structure with heterogeneous com-

ponents, its current impedance can’t be homogeneous just 

as in materials used for in vitro experiment.58) In addition, 

skin is known to have the increased impedance in the range 

of pulse frequencies commonly used by TENS. These im-

plied that the experimental findings in in vitro experiments 

couldn’t be directly adapted in practice and, therefore, it 

was not easy to predict exactly the distribution of the given 

currents.4,59) However, it is still important to take these sci-

entific findings into consideration when determining ap-

propriate size and position of electrode.4,57) The possibility 

of individualized adjustments should be also considered for 

better safety and effectiveness based on patient’s response 

during the application of TENS. 

THE CLINICAL EFFECTS OF TENS

The clinical benefits of TENS for the treatment of TMDs 

are widely reported both in literature and in most of the 

textbooks.60-64) In contrast, systematic reviews indicated 

insufficient evidence for clinical effectiveness of electro-

physical modalities including TENS.9,10) To date, research 

data regarding clinical efficacies remains debatable and 

inconsistent.

A previous study found that the functional pain and jaw 

function were improved significantly more after the ap-

plication of high frequency TENS than placebo TENS in 19 

patients with orofacial pain involving TMJ.65) Other study 

revealed in 21 females with chronic orofacial pain that the 

application of TENS yielded the significant improvement 

in a clinical examination, self-monitoring of pain, and an 

assessment of EMG activity during resting and task condi-

tions.66) Konstantinović and Lazić67) also reported that the 

signs and symptoms of craniomandibular disorders signifi-

cantly decreased in 83% of patients after the application of 

occlusal splints, physical therapy and TENS for six weeks. 

In contrast, Linde et al.68) pointed out that TENS in sever-

al respects are less than occlusal splints in the treatment of 

symptoms associated with disk displacement without reduc-

tion in TMJ. However, most of these clinical studies were 

designed to determine the effectiveness of TENS in manage-

ment of TMDs and rehabilitation of stomatognathic system 

after the application of TENS and other therapies in com-

bination rather than TENS alone.9,10) There have also been 

fewer clinical studies with randomized controlled study 

design as well as the sufficient sample size and the stan-

dardized application of TENS.9,10) Therefore, previous clini-

cal findings should be interpreted with caution and its role 

in the functional rehabilitation of the masticatory system is 

still significant, while the value of TENS to manage chronic 

pain in TMD patients is controversial.69) 

Similarly, the controversy over the effectiveness of TENS 

on other musculoskeletal pains has also been around up to 

recently.7,8) Especially, a current review had a great reso-

nance by stating that TENS is ineffective for chronic low 

back pain.7) However, it was being challenged by other 

researchers indicating that its previous conclusion was 

based on an analysis of only two Class I randomized con-

trolled trials with 114 subjects.8) In addition, clinical expe-

rience have suggested that TENS was beneficial for acute 

and chronic pains with nociceptive, neuropathic or mus-

culoskeletal origin.6,11) Large meta-analyses also suggested 

the positive outcomes for the relief of musculoskeletal and 

post-operative pain.70-72) Moreover, a number of basic scien-

tific researches so far demonstrated the neurophysiological 

Fig. 4. Spatial pattern of electrical flow depending on the distance between the paired electrode. (A) Superficial distribution and increased 

density of electrical flow between the closely positioned pair of electrodes. (B) Deepened distribution and decreased density of electrical flow 

between the distantly positioned pair of electrodes.
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mechanism that TENS inhibits the synaptic transmission of 

nociceptive impulses in the peripheral and central nervous 

system.73,74) 

Although a number of clinical studies showed the ef-

fectiveness of TENS for pain, there are still much scientific 

controversies over clinical application of TENS. Therefore, 

further studies with sufficient sample size and well estab-

lished experimental design are required to establish the 

clinical guideline with scientific evidence for the applica-

tion of TENS. For now, basic understanding of TENS and it 

related findings is important in relieving chronic orofacial 

pain more effectively and safely in clinical practice. 
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