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Abstract. Temporomandibular disorder (TMD) comprises a group of dysfunctions of the
masticatory system involving joint, myofascial, and even sensory alterations. The main symptom
of TMD is orofacial pain, which has a negative impact on the quality of life of TMD sufferers,
affecting their productivity at work and school, the quality of their sleep, their appetite, and their
satisfaction with life. An alternative for the treatment of TMD is the low-level laser therapy
(LLLT), which stimulates cellular functions and promotes therapeutic effects. However, there is
no consensus in the literature. Objective: This review aimed to elucidate the parameters of low-
level laser therapy in the treatment of orofacial pain in patients with temporomandibular disorder.
Methods: A search was carried out for scientific articles published between 2013 and 2023 in the
MEDLINE, PEDro, LILACS and SciELO databases. Results: A total of 21 studies were
previously selected and after the eligibility criteria, 10 studies were included. Can be suggest a
protocol for treating patients with temporomandibular disorder by low-level laser therapy with the
following parameters: infrared wavelength, energy density less than 10 J/cm?, output power from
100 to 250 mW and at least 8 sessions of treatment. Conclusion: The low-level laser therapy
improves orofacial pain in patients with temporomandibular disorder.
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1. Introduction

Temporomandibular disorder (TMD) is a generic term that involves a group of disorders of
the masticatory system and can be divided into intra-articular or muscular alterations [1]. A
common cause of orofacial and neck pain, TMD is considered a public health problem that affects
5 % to 12 % of the world’s population [2].

TMD is the second most common cause of musculoskeletal pain. The main consequence is the
impact on the patient’s quality of life, with pain-related disability being one of the chronic
conditions observed in the population [3]. The prevalence of TMD is in the 20-40 age group, and
it is twice as common in women as in men [4].

The etiology of TMD is multifactorial and is related to functional, structural, and psychological
factors, as well as biological, environmental, social, emotional and cognitive triggers [5]. Factors
consistently associated with TMD include tension headache, emotional stress and signs of anxiety
and depression [6].

The main symptom of TMD is orofacial pain, which is an unpleasant subjective impression
that is difficult to describe and measure. It usually corresponds to a manifestation that emerges
from an initial spontaneous or provoked injury, communicating it to the central and peripheral
nervous system [7]. Other symptoms include clicking, crackling, headache and ringing in the ears
[8].

The therapeutic approach to TMD consists of conservative procedures such as
pharmacotherapy, occlusal splints, kinesiotherapy, electrotherapy and laser therapy [9]. Among
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the various modalities, low-level laser therapy (LLLT) has recently been highlighted for being
non-invasive, athermic, easy to apply, cost-effective, with shorter treatment times and no side
effects [10].

Low-level laser is a phototherapy resource that emits electromagnetic radiation in the red to
near-infrared spectral range (600-1000 nm), with low energy densities that stimulate cellular
functions and promote therapeutic effects [11]. In terms of physiological effects, this light
promotes increased ATP production, increased fibroblast proliferation and collagen synthesis,
increased RNA and DNA synthesis, stimulated angiogenesis and induced changes in nociceptive
afferents [12].

Orofacial pain has a negative impact on the quality of life of TMD sufferers, impairing their
productivity at work, in college, the quality of their sleep, their appetite and satisfaction with life.
Although there are many studies reporting the effects of low-level laser on TMD [13, 14], there is
still no consensus in the literature on the ideal parameters for treating orofacial pain. Therefore,
this study aimed to elucidate the parameters of the low-level laser therapy in the treatment of
orofacial pain in patients with temporomandibular disorder.

2. Methods

This is a narrative review. A search was carried out in the Medline, PEDro, LILACS and
SciELO databases. The search was limited to articles published in English and Portuguese
between 2013 and 2023. The keywords “disfungdo temporomandibular”, “dor orofacial”, “laser
de baixa intensidade”, “tratamento”, “temporomandibular disorder”, “orofacial pain”, “low-level
laser therapy” and “treatment” were used.

The inclusion criteria defined were randomized clinical trials that addressed low-level laser in
the treatment of orofacial pain in individuals of both sexes and with a diagnosis of TMD classified
based on the DC/TMD protocol (Diagnostic Criteria for Temporomandibular Disorder). This
protocol was published by TMD specialists for epidemiological and clinical data with the dual
axis system: axis [ which included a physical assessment using reliable and well operationalized
diagnostic criteria, and axis II which refers to psychosocial status and pain-related disability. This
protocol has been updated and has become an evidence-based assessment and diagnostic tool [15].

The exclusion criteria were studies that used analgesics, anti-inflammatories or included
therapeutic techniques such as transcutaneous electrical nerve stimulation (TENS), ultrasound,
acupuncture, ozone therapy, myofascial release, manual therapy associated with laser in the
treatment of TMD.

3. Results and discussion

After searching the scientific databases, 150 studies were identified, excluding publications
unrelated to the topic. Of the 21 selected, 10 studies were included in this review (Fig. 1).

The studies included show an adult population with a diagnosis of temporomandibular disorder
in their sample, based on the DC/TMD (Diagnostic Criteria for Temporomandibular Disorder)
protocol. These studies are described in Table 1.

The age of individuals with TMD ranged from 18 to 76 years, with a predominance in the 25
to 45 age group. These data corroborate Valesan et al. [2] who confirmed that the peak incidence
of TMD is between 20 and 40 years of age. Up to the age of 40, the most frequent causes of TMD
are of muscular origin and, from this age onwards, of articular origin.

The studies showed a predominance of females. According to the literature, women are twice
as affected by TMD as men [26]. This predisposition is linked to factors that contribute to the
differences between the sexes, such as hormonal, cultural, social, emotional stress, pain threshold
and sensitivity [27, 28]. Therefore, the population’s sample profile of the included studies was
young women.

According to Ren et al. [29] the most prevalent symptom in TMD sufferers is orofacial pain.

2 ISSN PRINT 2538-7995, ISSN ONLINE 2538-8002



LOW-LEVEL LASER THERAPY PARAMETERS IN THE TREATMENT OF OROFACIAL PAIN IN TEMPOROMANDIBULAR DISORDER.
MARIA EMILIA DE ABREU CHAVES, MONICA GOULART FONSECA, ALINE BEATRIZ FERREIRA

Of the 10 studies, 9 used the Visual Analog Scale (VAS) to measure pain intensity before and
after laser intervention. This scale ranges from 0 (no pain) to 10 (maximum pain), thus fulfilling
a requirement of the American Dental Association, which recommends that pain in the TMJ and
masticatory muscles be measured by palpating these structures and recorded on a pain scale.
Hanna et al. [28] state that simple assessment scales such as the Visual Numeric Scale (VNS) or
VAS have been considered the most reliable tools for assessing pain intensity in clinical practice.

Database searched:
MEDLINE (n=106)
S Reading the titles - excluded (n=104)
PEDro (n=8)
LILACS (n=27)
SciELO (n=9)
TOTAL = 150
Potentially eligible studies after reading ¢ Reading the abstracts - excluded (n=25)

the titles and abstracts (n=21)

o | Studies excluded after reading the full texts (n=11)

v

Included studies (n=10)

Fig. 1. Flowchart of study selection

With regard to the application parameters of the low-level laser, 9 studies applied the
wavelength in the near-infrared range within the electromagnetic radiation spectrum, i.e. above
750 nm [11]. This finding is consistent with the literature, which points to the wavelength of laser
light in the infrared range as being effective in reducing TMD-related orofacial pain [30].

The energy density used in the studies ranged from 2.8 J/cm?to 21 J/cm?, with a predominance
of values below 10 J/cm?. The output power varied from 20 mW to 300 mW, with a predominance
in the 100 to 250 mW. These results are in line with the review by Tuner et al [31], in which the
authors state that low-level laser at a wavelength of 800 nm to 900 nm, output power of 100 mW
to 500 mW and energy density of less than 10 J/cm? promoted analgesia and improved mandibular
movements in patients with TMD. Furthermore, according to the Arndt-Schulz law, lower doses
produce photobiostimulation and higher doses produce photobioinhibition [32].

The application time per laser spot varied from 8 seconds to 120 seconds. The treatment varied
from 1 to 12 sessions, with the most studies having at least 8 sessions. According to Santos et al.
[33], some factors directly affect the results of laser application, such as wavelength, power output
of the device, application time and frequency of sessions. Despite the divergence of these
low-level laser application parameters, the therapeutic effects were not compromised in TMD.

Using the parameters applied, all the studies showed a significant reduction in orofacial pain
in TMD patients after treatment with low-level laser therapy. These results corroborate the
findings of Ferrillo et al. [34], who point to the biological effects of low-level laser as reducing
inflammatory cytokines and raising the pain threshold by affecting cell membrane potential. These
effects provide analgesia in TMD patients.

Some studies have also shown a reduction in orofacial pain in the placebo group. Similarly, in
the review by Argueta-Figueroa et al. [35], some studies showed no difference between the laser
and placebo groups in pain reduction. Because it is an individual experience, pain itself is a critical
factor in the development of neurochemical analgesic response, which justifies placebo analgesia.

Based on included studies, can be suggest a protocol for treating patients with
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temporomandibular disorder by low-level laser therapy. The following laser parameters are
recommended: wavelength above 750 nm, energy density less than 10 J/cm?, output power from
100 mW to 250 mW and at least 8 sessions.

Table 1. Characteristics of included studies

Sex: 12M /33 F

30 s per point.
G3- Placebo laser.
10 sessions

Study Sample Intervention Ass:(s)zrlnent Main results
n=40
Gl - 20 Gl- Lase;r 780 nm, G1 achieved total pain remission
. G2=20 4.5 J/em=, 50 mW,
Ferreira et al. . after treatment (p < 0.05).
Age (average): 90 s per point. VAS . L .
[16] - G2 had a decrease in pain intensity
G1 =322 years | G2- Placebo laser. frer treatment (p < 0.05)
G2 =36.2 years 12 sessions alter treatment (p e
Sex: 40 F
n =_20 G1- Laser 810 nm, Gl gbtalpeq a 51gn1ﬁcant reduction
Gl1=10 ) in pain intensity (p < 0.05).
. B 3.4 J/ecm?, 50 mW, )
Abhrari et al. G2=10 . G2 had an alternation between
120 s per point. VAS .
[17] Age (average): improvement and
G2- Placebo laser. : . .
35.5 years 12 sessions worsening of pain, with no
Sex: 20 F significant reduction (p > 0.05).
n=30 G1- 820 nm laser,
Gl=10 3 J/em?, 300 mW, G1 and G2 had a significant
G2=10 10 s per point. reduction in pain intensity
Sancakli et G3=10 G2- 820 nm laser, VAS (p < 0.05) pre- and post-treatment.
al. [18] . 3 J/cm?, 300 mW, G3 had no significant reduction in
Age (average): . . .
39.2 years 10 s per point. pain intensity (p > 0.05) pre- and
Sex: 9 M /21 F G3- Placebp laser. post-treatment.
12 sessions
G1 and G2 had no significant
n=60 S . .
Gl =30 G1- 830 nm laser, reduction in pain intensity
_ 2.8 J/em?, 100 mW, (p > 0.05) pre- and post-treatment,
Costa et al. G2=30 . .
[19] Age (average): 28 s per point. VAS using the VAS.
& £e): G2- Placebo laser. G1 had a significant reduction in
38.8 years . . .
. 1 session pain intensity (p < 0.05) through
Sex: 6 M /54 F . .
palpation of the points.
n=40
G1=20 G1- Laser 810 nm,
G2=20 6 J/cm?, 100 mW G1 and G2 had a significant
Shobha et al. . B
[20] Age (average): 60 s per point. VAS reduction in pain
G1=30.8 years | (2- Placebo laser. intensity (p < 0.05).
G2 =27.5 years 8 sessions
Sex:9M/31F
G1- Laser 810 nm,
_ 21 J/em?, 200 mW,
n=45 .
_ 30 s per point.
Gl =15 G2- Laser
. G2=15 ) . G1 and G2 had a significant
Madani et al. _ acupuncture points, L. . .
G3=15 VAS reduction in pain intensity
(21] Age (average): 810 nm, (p < 0.05), and G3 did not
ge (average): | ,, Jem?, 200 mW, p <0.05), an id not.
38 years

ISSN PRINT 2538-7995, ISSN ONLINE 2538-8002




LOW-LEVEL LASER THERAPY PARAMETERS IN THE TREATMENT OF OROFACIAL PAIN IN TEMPOROMANDIBULAR DISORDER.
MARIA EMILIA DE ABREU CHAVES, MONICA GOULART FONSECA, ALINE BEATRIZ FERREIRA

(I}l 1_=4222 G1- Laser 635 nm G1 had a significant reduction in
. G2 =20 8 J/em?. 200 mW’ pain intensity (p < 0.05) pre- and
Monteiro et Age (average): 20 p’er point ’ VAS post-treatment.
al. [22] Gl=291 yearls G2- Placebo las.er G2 had no significant reduction in
G2 = 25:6 years 4 sessions ' pain intensity (p > 0.05) pre- and
Sex: 10 M /32 F post-treatment.
n=100 Arthralgia groups:
Gl1=25 G1- Laser 810 nm,
G2=25 6 J/cm?, 100 mW,
gi ; gg G23-0Psl£ :;lfoois;r All groups had a significant
Aisaiti et al. Age (average): Myalgia groups: ’ VAS reduction in pain intensity
[23] Gl =348 year.s G3- 810 nm lase.r p< 0.05),. with a greater reduction
G2=332vyears | 6 J/em? 100 mW, in Gl and G3.
G3 =35 years 20 s per point.
G4 =34.8 years | (G4- Placebo laser.
Sex: 24 M /76 F 7 sessions
n =386
_ G1- Laser 808 nm,
G1=29 8 J/em?, 250 mW _
Del Vecchio G2 =28 8s pf,:r point. ’ Gl and'G3 .had a s%gmﬁc.ant
et al. [24] G3=29 G2- Placebo laser. VAS reduction in pain 1nte;ns1ty
Age (average): G3 - Medication (p < 0.05), and G2 did not.
42.5 years 7 sessions A
Sex: 12M/74F
n=41
G1=20 G1- Laser 780 nm,
Magri et al G2=21 5 J/em?, 20 mW, Gl and_G2 _had a s@gniﬁc_ant
[25] " | Age (average): 10 s per point. VAS reduction in pain intensity
G1=32.7 years | (2- Placebo laser. (p <0.05).
G2 =29.8 years 8 sessions
Sex: 41 F
M = male, F = female, S = seconds, VAS = visual analog scale

4. Conclusions

This review suggests the best low-level laser parameters to reduce orofacial pain are infrared
wavelength, dosage of < 10 J/cm?, output power from 100 to 250 mW and at least 8 sessions of
treatment. New randomized clinical trials should be carried out in an attempt to standardize the
application parameters of the low-level laser therapy and thus promote greater reliability for the
technique in temporomandibular disorder.
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