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Abstract
To study the efficacy of low-level laser therapy in the management of temporomandibular joint arthralgia. Design Inter-
ventional study (pre-post study), Setting Meenakshi Medical College And Hospital, Research Institute. Subjects 50 patients 
with temporomandibular joint arthralgia were evaluated for pain, mouth opening and clicking sound while mouth opening 
before and after treatment. Method Patients are subjected to undergo low-level laser therapy with Infrared and red rays with 
a therapeutic dosage ranging from 8 J/cm2 to 15 J/cm2 up to 3–5 sessions for a month each session lasts for 15–20 min. 
The patients are to be followed up regularly after 1, 3, 6 and 8 months in the study.The study measured the range of mouth 
opening in patients before and after undergoing low-level laser therapy. Before treatment, the range of mouth opening was 
from 2.78 to 3.97 cm, with a mean value of 2.78 cm and a standard deviation of 0.22. After treatment, the range of mouth 
opening was from 2.78 to 3.97 cm, with a mean value of 3.97 cm and a standard deviation of 0.24. The study also measured 
the VAS score for pain, with a mean and standard deviation of 7.9 ± 0.73 before treatment and 0.88 ± 0.718 after treatment. 
There was a significant difference between the pretreatment and post-treatment VAS scores, with a P-value of 0.05. Low-
level laser therapy is an effective non invasive treatment modality for temporomandibular joint arthralgia. The patients who 
underwent this procedure had symptomatic relief and no remissions were observed.

Keywords Temporomandibular joint (TMJ) · Low-level laser therapy (LLLT) · Visual analogue scale (VAS) · TMJ 
arthralgia · Red laser

Introduction

Temporomandibular joint (TMJ) arthralgia is one of the 
most common causes of trismus. It is a progressive and 
degenerative disease involving the temporomandibular joint 
affecting the articular surfaces of the condyle of the man-
dible and temporomandibular fossa. It may be unilateral or 
bilateral with varied etiology. Various causative factors of 
temporomandibular joint arthralgia include trauma, bruxism, 

chewing hard foods, excessive use of chewing gums and 
dental causes like wearing down of teeth, malocclusion, 
arthritis and genetic predisposition.

The disease progresses to erode the articular cartilage, 
leading to thinning, fraying, and softening of the same. The 
condition also triggers reactive changes in the nearby tis-
sues and leads to a reduction in the intraarticular fluid which 
smoothens the condyles. This may cause excruciating pain 
with limitations of joint function. Other TMJ arthritis symp-
toms may include muscular involvement and occluding dif-
ficulty. Muscular involvements are stiffness, loss of power 
and fibrosis.

Occluding difficulty is due to erosion of ascending rami, 
a tilt in occluding plane sometimes occurs with minimal 
deviation of the mentum on the involved side. In rare cases, 
an anterior open bite might occur.

The pathology of temporomandibular joint arthritis 
affects a variety of structures, including the cartilage, sub-
chondral bone, and synovial membrane, among others. This 

 * Muthubabu Kasiviswanathan 
 muthubabu67@gmail.com

1 Department of Otorhinolaryngology, Meenakshi Medical 
College and Research Institute, Meenakshi Academy 
of Higher Education and Research, Chennai, India

2 Department of Physical Medicine 
and RehablitationMeenakshi Medical College and Research 
Institute, Meenakshi Academy of Higher Education 
and Research, Chennai, India

http://crossmark.crossref.org/dialog/?doi=10.1007/s12070-024-04705-9&domain=pdf


3413Indian Journal of Otolaryngology and Head & Neck Surgery (2024) 76:3412–3417 

condition manifests in a range of changes, including but not 
limited to, TMJ remodelling, abrasion and deterioration of 
the articular cartilage, as well as alterations to other hard 
and soft tissues.

It has been hypothesized that the anabolic capacity of 
chondrocytes may be outmatched by the deleterious effects 
of catabolic processes, thereby resulting in a disquieting 
disruption of homeostasis and a gradual deterioration of the 
cartilage [1].

Articular cartilage can undergo degeneration due to 
mechanical overload at the molecular level. This can lead to 
several processes, including the proteolysis of extracellular 
matrix components by the plasminogen activator system and 
apoptosis of chondrocytes through endoplasmic reticulum 
stress-induced cell death.it is important to recognize that 
these degenerative processes are complex and multifacto-
rial, involving multiple signalling pathways and cellular pro-
cesses the aforementioned processes ultimately culminate in 
the gradual thinning of the condylar cartilage [2].

The various symptoms range from pain, swelling, click-
ing sound from the temporomandibular joint, restriction of 
mouth opening and difficulty in chewing.

Radiological changes in patients with temporomandibular 
arthritis are condylar flattening and articular surface ero-
sion which are the most common changes. Other radiologi-
cal changes include osteophytes and a less common change 
is sclerosis [3].

TMJ arthralgia is highly prevalent which significantly 
affects the quality of life. Despite the high prevalence of 
the disease, only 3–7% of the affected patients seek treat-
ment [4].

Medical management with analgesics, anti-inflammatory 
drugs, muscle relaxants [5, 6], intraarticular injections with 
corticosteroids and sodium hyaluronate [7]; occlusal appli-
ances [8], non-invasive methods in physiotherapy like appli-
cation of moist heat, ultrasonography(USG),transcutaneous 
electrical nerve stimulation(TENS),low level laser therapy 
(LLLT) [9] are the various treatment options available. 
LLLT is considered effective and one of the non-invasive 
methods widely used in the treatment of temporomandibular 
joint arthralgia.

According to a few studies LLLT has been suggested as 
a potential adjuvant treatment option in the management of 
TMJ arthritis [10, 11].

LLLT causes bio stimulation by facilitating increased 
activity in mitochondria and sodium–potassium pump; angi-
ogenesis and fibroblast formation which aids the process of 
tissue healing and further promotes recovery [12, 13].

Lasers are used as a treatment modality in various fields 
of medicine like dentistry, dermatology, ophthalmology, car-
diology, urology, oncology, ENT, and orthopedics in this 
study, we are discussing about outcomes of LLLT in the 
management of TMJ arthralgia.

Materials & Methods

After obtaining informed consent, 50 patients presenting 
to the ent outpatient department with a clinical diagnosis 
of temporomandibular joint arthralgia based on history 
and examination findings were selected and enrolled for 
the study. The study was conducted between August 2022 
to December 2023.

Patients with otitis externa, acute otitis media; oral 
lesions like ulcers, dental caries and submucous fibrosis 
were excluded from the study. Patients are evaluated for 
mandibular symmetry, dentition and occlusion. Patients 
with mandibular asymmetry and malocclusion were 
excluded from the study. Patients under 18 years of age, 
those receiving analgesic or anti-inflammatory medica-
tions for any other condition, and those under treatment 
or previously treated for temporomandibular arthralgia are 
omitted.

Every patient is categorised on pantomogramic view after 
the clinical diagnosis of temporomandibular joint arthralgia.

Pain, mouth opening and clicking sound while mouth 
opening are the three parameters evaluated before and after 
treatment. Quantitative pain assessment is done using a vis-
ual analogue scale consisting of a linear line calibrated from 
0 to 10 where 0 indicates nil pain and 10 severe pain. Patient 
chooses his/her pain score between 0 to 10 based on the 
severity. Mouth opening is measured by inter incisal distance 
between upper and lower incisors using a divider and scale.

Patients are subjected to undergo low-level laser therapy 
with infrared and red rays with a therapeutic dosage ranging 
from 8 to 15 j/cm2 up to 3–5 sessions for a month (Fig. 1). 
Each session lasts for 15 to 20 min. The patients are to be 
followed up regularly after 1st, 3rd, 6th and 8th month. By 
end of 8 months, the patients are evaluated clinically. The 
data was analyzed using IBM SPSS statistics version 21.

Results

Among the 50 patients put in to evaluation, 92% female, 
8% male. Youngest patient aged 19 and eldest 57 and mean 
age being 44. 40% study population presented as right 
side temporomandibular joint arthritis, 58% presented as 
left side temporomandibular joint arthritis and 2% of the 
patients had bilateral temporomandibular joint arthritis.

The presence of clicking sound pretreatment was found 
in 88% of the patients while clicking sound was absent in 
12% of the total patients. Clicking sound post treatment 
was absent in all patients.

The range of mouth opening in the patients before 
undergoing treatment was from 2.4 to 3.4 cm. The mean 
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value of mouth opening in the patients before undergoing 
low-level laser therapy is 2.78 cm with a standard devia-
tion of 0.22. The range of mouth opening in the patients 
after undergoing treatment was from 3.2 to 4.5  cm. 
The mean value of mouth opening in the patients after 

undergoing low-level laser therapy is 3.97  cm with a 
standard deviation of 0.24. (Table 1).

VISUAL ANALOGUE SCORE with MEAN and SD is 
7.9 ± O.73 for VAS score in pretreatment when compared 
with post treatment as 0.88 ± 0.718 (Table 2). There is a sig-
nificant difference in the VAS score for pretreatment method 
and the post treatment method as the P-value is 0.05. Radio-
logically no changes were seen in the panoramic view.

VAS scores and mouth-opening measurements clearly 
show significant improvements from pre-treatment to post-
treatment. The median, quartiles, and range of values are 
visibly different in the post-treatment measurements, indicat-
ing the effectiveness of the treatment. (Figs. 2 and 3).

The line plots illustrate individual changes in VAS scores 
and mouth opening measurements for each patient before 
and after treatment, demonstrating significant improvements. 
(Figs. 4 and 5).

Fig. 1  Laser device and patient 
undergoing laser therapy

Table 1  Descriptive statistics regarding mouth opening

N Minimum Maximum Mean Std. Deviation

Mouth 
opening 
pretreat-
ment

50 2.4 3.4 2.784 0.2289

Mouth 
opening 
posttreat-
ment

50 3.2 4.5 3.978 0.2418

Table 2  Descriptive statistics 
regarding VAS score

N Minimum Maximum Mean Std. Deviation

VAS score pretreatment 50 7.0 9.0 7.940 0.7398
VAS score posttreatment 50 0 3.0 0.880 0.7183

Fig. 2  VAS scores pre-treat-
ment and post-treatment
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The correlative coefficient-r value between the VAS score 
pre-treatment and post-treatment is 0.6 indicating a moder-
ate to high positive correlation between them, indicating that 
patients with higher initial pain levels tend to have higher 
pain levels post-treatment as well, although much reduced.

Age shows a slight positive correlation with the VAS 
score pre-treatment as their r value is 0.26, suggesting older 
patients might experience slightly higher pain levels initially.

There is a moderate negative correlation between age and 
mouth opening pre-treatment as r is -0.36, indicating older 
patients may have slightly less mouth opening initially.

Discussion

The prevalence of TMJ arthritis in the general population is 
high. Symptomatology of temporomandibular joint arthri-
tis ranges from clicking sound while opening the mouth, 
pain during chewing, pain while opening the mouth which 
results in restriction of mouth opening; some patients may 
experience referred otalgia, pain in the neck and shoulder 
muscles and occasionally repeated dislocation of the jaw 
[9]. This study will discuss pain score, mouth opening and 
clicking sounds while mouth opening. Different treatment 
options were evaluated in several studies conducted across 
the globe. Various treatment options that are widely used 
are conservative management by advising to avoid chewing 
of hard food, jaw rest of the affected side [14]; pharmaco-
therapy with analgesics, anti-inflammatory drugs, muscle 
relaxants [5, 6], intraarticular injections with corticoster-
oids and sodium hyaluronate [7]; Occlusal appliances [8], 
non-invasive methods in physiotherapy like application of 
moist heat, USG,TENS,LLLT[9]; TMJ arthroscopy with 
arthrocentesis can be considered in patients who does not 
show any improvement with the above mentioned treatment 
modalities [14].

LLLT can be considered a suitable alternative in patients 
who have undergone non-surgical interventions [15]. It is 

Fig. 3  Mouth opening in cms 
pre-treatment and post-treat-
ment
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one of the non-invasive methods which is found to be effec-
tive in the treatment of TMJ arthralgia symptomatically and 
in preventing recurrent attacks.

LLLT facilitates pain relief by stimulating the synthesis 
of endorphins and decreasing the release of bradykinin and 
histamine. LLLT has been shown to enhance the production 
of adenosine triphosphate, which could potentially lead to 
muscle relaxation [16].

Low-level laser therapy uses electromagnetic radiation 
which has a single wavelength infrared or red [9].

In a study done by shobha et al., the effect of LLLT in 
management of TMJ arthritis was compared with a placebo 
group and the mean difference in visual analogue score was 
found to be higher in the group who were subjected to laser 
therapy when compared to the group who underwent pla-
cebo therapy [17].

The efficacy of laser was compared with that of a con-
trol group in a study done by Thiago de Santana Santos 
et al. According to the results, control population reported 
a considerable improvement by 43.6%. In contrast to a 
21.3% reduction in pain in the control group. A majority 
of patients, specifically 72% of the study group, exhibited 
a characteristic cracking sound upon opening their mouth 
prior to receiving treatment. Notably, the incidence of this 
symptom was observed to have significantly decreased post-
treatment, with only 33% of patients continuing to report the 
same issue after undergoing laser therapy [18].

LLLT is believed to be treatment of choice.in initial stage, 
it can be tried as a first line of management and in the latent 
stage of the disease it is considered as a supportive measure. 
A research by Sayed N with a 6 month follow up period 
showed a significant pain free mouth opening with a mean 
increase of 6.35 mm and maximum possible mouth open-
ing showed a mean increase of 3.8 mm. P value was less 
than 0.001 which suggested a statistically significant pain 
reduction [19].

Nunez et al. conducted a study in 2006 that proved that 
LLLT was found to be more potent than transcutaneous elec-
trical neural stimulation in terms of improvement in mouth 
opening [9].

In 2003, Külekçiog˘lu et al. studied the potency of LLLT 
in arthrogenic and myogenic cases of temporomandibular 
disorder and good improvement in both mouth opening 
group was observed in the study population than placebo 
[20].

According to the study by GC Venezian, LLLT showed 
better improvement (assessed by VAS score) in the TMJ 
patients when compared to that of a placebo. This study 
yielded better results with the use of 25 j/cm2 dosage when 
compared to the use of 60 j/cm2. Electromyographic activity 
showed no change [21].

In a study done by mhcv catão, mouth opening 
was significantly improved in patients suffering from 

temporomandibular disorders and no variations were found 
between the two groups where the first group underwent 
infrared laser and the second group underwent red laser 
therapy [22].

In our study, before treatment, the range of mouth open-
ing was from 2.78 to 3.97 cm, with a mean value of 2.78 cm 
and a standard deviation of 0.22. After treatment, the range 
of mouth opening was from 2.78 to 3.97 cm, with a mean 
value of 3.97 cm and a standard deviation of 0.24. VAS score 
for pain, with a mean and standard deviation is 7.9 ± 0.73 
before treatment and 0.88 ± 0.718 after treatment. There was 
a significant difference between the pre-treatment and post-
treatment VAS scores, with a p-value of 0.05.

Chronicity of the disease may undermine the potency of 
the procedure in pain relief and a study by Castillo-Madrigal 
J et al. opined that the probable reasons for the reported 
negative results regarding the therapeutic use of LLLT in 
the treatment of TMJ arthralgia may be due to the use of 
low doses in the therapeutic sessions. Appropriate number 
of therapeutic sessions in the treatment regimen also plays 
a vital role in the successful outcome  [22, 23].

Conclusion

LLLT is a non surgical modality for management of TMJ 
arthralgia. The patients who underwent this procedure had 
symptomatic relief and no remissions were observed during 
the follow up period.
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