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ORIGINAL  ARTICLE

EVALUATION OF THE EFFICACY OF THERAPEUTIC  
ULTRASOUND, TRANSCUTANEOUS ELECTRICAL NERVE 
STIMULATION AND LOW-LEVEL LASER THERAPY IN THE 
MANAGEMENT OF TEMPOROMANDIBULAR DISORDERS: 

A COMPARATIVE STUDY
D. Darwin, S. Hegde, G. Subhas Babu, V. Ajila, A. S. Sarkar

 

Abstract. Aim. Temporomandibular disorders (TMDs), one of the most common causes 
of chronic orofacial pain is caused by the dysfunction of the various components of the 
temporomandibular joint and often require the use of non-invasive physical therapeutic 
modalities for its management. The present study was undertaken to compare the ef-

(TENS therapy) and low-level laser therapy (LLLT) in the management of TMD. Materi-
als and methods. In this randomized clinical trial, 45 subjects aged between 18 to 40 
years and diagnosed with TMD were randomly divided into three groups. The subjects 
of group A, group B and group C were treated with Th US, TENS therapy and LLLT, 

evaluated in terms of pain intensity and functional improvement of the subjects both prior 
to and after each session using Visual Analogue Scale (VAS), Helkimo dysfunctional 
clinical index (HI) and Maximum Mouth Opening (MMO). Inter-group and multi-group 

using SPSS software (version 26) and a p-value of 0.05 was considered to be statisti-
Results. The mean age of the included study subjects were 30.3 ± 9.1, 

27.5 ± 6.7 and 27.4 ± 6 years in the Th US, TENS therapy and LLLT respectively, with 
-

function (HI), along with improvement of mouth opening (MMO), was seen among the 
subjects of all three groups by the end of the last interventional session (p < 0.05). How-

inter-group and multi-group comparisons of VAS, HI and MMO, followed by group A (Th 
US) and group B (TENS), respectively. Though the recurrence rate was high among the 

Conclusion. Although 

a superiority over Th US and TENS therapy in terms of pain relief, mouth opening as well 
as functional outcome of the joint. Based on our results, we suggest the application of 

lasting functional results.

Key words: temporomandibular joint disorders, orofacial pain, photobiomodulation therapy, Visual 
analogue pain scale, therapeutic ultrasound
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INTRODUCTION

The temporomandibular joint (TMJ) is one of 
the distinctively intricate synovial joints of the 
human body, which is structurally formed by a 

combination of the mandibular condyle and its associ-
ated components of the temporal cavity, the articular 

various articular aspects of the TMJ is achieved by 
the articular eminence, a non-vascularized structure 

-

as a collective term that represents a compilation of 
-

standardizes the clinical evaluation of TMD patients, 
-

-
-

TMDs involve physical therapies such as therapeutic 
ultrasound (Th US), transcutaneous electrical nerve 
stimulation (TENS) therapy, acupuncture, low-level 

-

-
toration of the masticatory function [6]. 

The concept of transcutaneous electrical nerve stim-

physical modality. It stimulates the intricate neural 
network of the central nervous system, which produc-

areas, TENS stimulates various vibratory receptors 
-

rent. This results in the contraction and relaxation of 
the muscles due to reduced transmission of unpleas-

second is therapeutic ultrasound (Th US). Th US is 
routinely used to lessen muscular spasms by alleviat-

-

relies on the suppression of various pain mediators 

nerve transmission and cellular membrane perme-

-

-

LLLT causes a reduction in acetylcholine and hista-
mine release in conjunction with the increased pro-

-

-
-

threshold by the simultaneous actions of increased 
-
-
-

tended time periods, which further depends on the 

of patients with TMD, there is a scarcity of studies 

various electro-physical therapeutic modalities with 
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functional improvement. Therefore, the present study 
-

cacy of plain Th US, TENS therapy and LLLT in the 

OBJECTIVES

The present interventional study was carried out 

-
ment modalities (plain Th US, TENS therapy and 

-

dysfunctional clinical index and maximum mouth 

MATERIALS AND METHODS

Selection of sample
The present interventional study was carried out in 
accordance with the principles of the Declaration of 

-

reported to the Orofacial Pain Clinic of Private 
Dental Hospital with complaint of pain in the TMJ 

-
lected based on the selection criteria and divided 

LLLT, respectively. 

Inclusion and exclusion criteria
Subjects with a history of chronic TMJ pain for more 

(Myofascial pain) and Group II (Disc displacement) 

participate in the study were included. Subjects with 
a history of recent trauma, pace-makers, open facial 

-
iolytics, anti-depressants, anti-convulsants and mus-

-
chiatric and skin disorders, neoplastic and vascular 

TMD Group III) and subjects who were previously 
treated with Th US, TENS therapy and LLLT without 

-
cluded from the study. 

Procedure

the study procedure followed by the procurement 

detailed history of the study subjects and specific 

TMDs was carried out by a trained Oral Medicine 

years of clinical  experience. In addition, an or-

subjects were refrained from the consumption 

-
-

of the study. 

Devices and treatment modalities

The subjects were seated on the dental chair for 
the performance of various electro-physical thera-
pies. Before the application of both Th US as well 

-
fected TMJ was cleansed with a sterile cotton roll 

-

US and electrodes in TENS therapy were evenly 
-

therapeutic ultrasound was performed with Elec-
-

ous circular motions with a frequency of 1 MHz, at 

For the performance of TENS therapy, electrodes 

and back of the neck to complete the circuit. With 
-
-

-

-

was directed in continuous and contact mode us-

electro-physical treatment techniques were admin-
istered twice a week for two weeks. 
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Fig. 1. -

the procedure

Fig. 2. -

Fig. 3. 

used for the procedure 

Evaluation of the study subjects
Pre and post electro-physical therapy session, the 

-
rameters were used for the assessment of pain 
intensity and functional improvement of the sub-
jects: (i) The evaluation of pain intensity of the 

-
ation of functional improvement of the study sub-
jects was determined by the Helkimo dysfunctional 

of the severity of TMD with the aid of mandibular 

with a precision of 1mm in order to determine the 
interincisal distance. 

Statistical Analysis
The collected data were entered in Microsoft Ex-

-

the data on continuous variables were represented 
as Mean and Standard Deviation (SD) across the 

-

compare the means of continuous variables be-

Hoc Bonferroni test was used for the comparison 

-

-
cant. 

RESULTS

shown in Table 1.  
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Pain score, Helkimo dysfunctional index and 
Maximum mouth opening:
Comparison of pre and post-treatment parameters 

-

-

-
-

-

Helkimo dysfunctional index (HI) score and Maximum 

Table 1. 

CHARACTERISTICS OF THE STUDY 
SUBJECTS

GROUP TOTAL

Th US TENS LLLT

Gender distribution Male

GROUP P-value

Th US TENS LLLT

* One-Way ANOVA

Table 2. 

Parameters Mean ± SD Th US (N = 15) TENS (N = 15) LLLT (N = 15)
P-value Mean ± SD P-value Mean ± SD P-value

Table 3. 

Parameters Modalities used  N   Mean ± SD P-value
Difference 

in VAS

15
TENS 15
LLLT 15

Difference 

in HI

15
TENS 15
LLLT 15

Difference 15
TENS 15
LLLT 15
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Recurrence
-

reported recurrence in pain as well as functional dis-
-

Table 5.

Recurrence
Group

P-value
Th US TENS LLLT

15 15 15 45

DISCUSSION

The universal term “temporomandibular joint dis-

-

prevalent musculoskeletal condition, TMD frequently 

-
-

break of TMD and increase its risk by sustained in-

factors are constant stress and trauma, the existence 
of parafunctional habits as well as systemic, occlusal 

-

abnormalities like subluxation and dislocation with 

phases in addition to tenderness of associated mus-

Table 4.
post-treatment

Dependent Variable 

(Study parameters)

Comparison among the study groups Mean Difference

 (I-J)
Std. Error

GROUP (I) GROUP (J)

Difference VAS

1
2
3

2
1

3

3
1

2

Difference HI

1
2
3

2
1

3

3
1

2

1
2
3

2
1

3

3
1

2
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et al., TMD is a widespread disorder that commonly 

-

can be attributed to the variations in the behavioural, 
-

functional capacity of TMJ, therapeutic ultrasound 
has been studied to be an adaptable tool that aids in 

-
tion of systemic administration and reduced inva-

-
sic pulsed electrical waves via multiple electrodes 
placed on the cutaneous surface for pain relief via 

-

more frequently utilized in recent years due to its fun-

-

-
-
-

search, LLLT also enhances muscular performance 

-
-

pain, clinical dysfunction (HI) and MMO. In order to 
evaluate pain, which is a subjective experience of 
the patient, a variety of quantitative and qualitative 

the use of uni-dimensional pain scales such as the 
-

because the patient is not biased by the numbers as 

-
ment of TMD-related dysfunction is another crucial 

et al., the Helkimo Clinical Dysfunctional Index (HI) is 
a swift and accurate method to evaluate limited man-
dibular movement, resultant joint function as well as 

-

-

-

with overall improvement of MMO. Our study results 
are in accordance with Budakoti et al., who reported 
LLLT to be superior to the Th US and TENS therapy 

spite of the fact that all three physical therapies mini-
-

-
der points related to masticatory muscle as well the 

stimulation of repair mechanisms for wound heal-

the chronic musculoskeletal pain experienced by the 

-

scores and an increase in the overall mouth open-
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conventional dental therapy in TMD patients, which 

In contrast with most other studies, the present study 

-

LLLT and TENS. The results of their study concluded 
that TENS-induced pain and functional improvement 

functional improvements in TMJ concluded that LLLT-

-

The present study also depicted an increase in the 
-

pared to TENS therapy. Various other studies have 

improved functions of the mandible and masticatory 
-

basis of improved cellular metabolic and vasodilatory 
-
-

is to achieve alleviation of pain sensation, which is 
found to be proportional to the deteriorated func-

-

the aid of various physical therapy modalities can 

-

-

attributed to the multifactorial nature of the TMDs. 

of physical therapeutic modalities must incorporate 
an individual’s needs in addition to the eradication 

CONCLUSION

modalities, LLLT established a superiority over the 
therapeutic ultrasound and TENS therapy in terms 

outcome of the joint. Based on our results, we also 

TMDs and also for patients with intolerance to medi-

samples should be warranted for the evaluation of 
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