Guilan University of Medical Sciences —

Review Paper a ‘ ‘i‘
Efficacy of Low-level Laser Therapy in the Treatment of Temporomandibular ok
Disorders: Narrative Review

Mahsa Koochaki' ©, Bahare Mahmoudpour? ©, Sina Sarlak? © *Amirreza Hendi?

1. Dental Sciences Research Center, Department of Oral and Maxillofacial Medicine, School of Dentistry, Guilan University of Medical Sciences, Rasht, Iran.
2. Student Research Committee, School of Dentistry Guilan University of Medical Sciences, Rasht, Iran.
3. Dental Sciences Research Center, Department of Prosthodontics, School of Dentistry, Guilan University of Medical Sciences, Rasht, Iran.

Use your device to scan

andead theaiceonine [STZGLTY Koochaki M, Mahmoudpour B, Sarlak S Hendi A. [Efficacy of Low-Level Laser Therapy in the Treatment of Temporo-
mandibular Disorders: Narrative Review (Persian)]. Journal of Guilan University of Medical Sciences. 2024; 33(1):1-12. https://doi.
0rg/10.32598/JGUMS.33.1.2198.1

https://doi.org/10.32598/JGUMS.33.1.2198.1

Received: 10 Aug 2023 : ABSTRACT
Accepted: 03 Jan 2024 :
Available Online: 01 Apr 2024 Temporomandibular disorders (TMDs) are a group of conditions that cause dysfunction in

the jaw joint, masticatory muscle pain, and limitation of mouth opening. They can affect patients’ ability

to eat, practice oral health and perform other activities of daily living. The etiology of TMDs is not fully

understood. These disorders are more common in adults than in adolescents and in women than in

men. Although the benefits of low-energy laser therapy (LLLT) in treating TMDs have been reported, the

results are contradictory.

TS This study aims to investigate the effectiveness of LLLT in the treatment of TMDs.

[METELE In this narrative review study, a search was conducted in Google Scholar, Pubmed, Scopus da-

tabases were searched for randomized clinical trials, case-control studies, and systematic review studies

published from 1976 until now using the keywords temporomandibular disorder, low level laser therapy,

LLLT, and myofascial pain based on the MeSH terms.

ST Initial search yielded 271 articles. Finally, 8 articles were included in the study. Six articles con-

firmed that LLLT can be effective in the treatment of TMDs, one article concluded that superluminous
¢ devices are more effective than LLLT, and one article concluded that LLLT is not effective in treating

Keywords: © TMDs.

Temporomandibular [TTIELT] LLLT is effective in the treatment of TMDs and its related disorders, such as masticatory mus-
disorders, Myofascial :  cle pain, temporomandibular joint pain, and difficulty in jaw opening. Considering the limited studies in
pain, Low-level laser this field, it is not possible to draw a definite conclusion and more studies are needed. Further studies
therapy ©  areneeded.
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Extended Abstract

Introduction

he temporomandibular joint (TMJ) is a

bilateral synovial joint that is located on

both sides of the jaw and is involved in

chewing, swallowing, speech and other

automatic movements, such as yawning
and grinding. About 2000-2500 jaw movements occur
daily. Temporomandibular disorders (TMDs) include a
group of diseases of the TMJ, jaw muscles, masticatory
muscles and the nerves that control them, which cause
pain and dysfunction of the jaw joint and muscles control-
ling jaw movement [2]. In most cases, the cause of TMD
is not precisely known, but in general, parafunctional hab-
its, trauma, stress, anxiety and depression, heredity, grind-
ing teeth, occlusal disharmony, and orthodontic treatment
can be mentioned as the causes of TMDs [3]. The diag-
nostic criteria for TMD (DC/TMD) is a framework that
consists of four distinct components: History and clinical
examination, imaging studies, psychological testing, and
laboratory tests. By combining the information obtained
from DC/TMD with a complete clinical examination
and additional diagnostic tests, an accurate diagnosis can
be achieved [4]. In general, TMDs can be divided into
three main categories: Disorders of the joints, including
disc disorders, disorders of the muscles used for chew-
ing (masticatory muscles), and headaches associated with
a TMD. Each of these categories has different branches.
The symptoms of TMDs include: Pain in the chewing
muscles and/or jaw joint (most common symptom), pain
that spreads to the face or neck, jaw stiffness, limited
movement or locking of the jaw, painful clicking, pop-
ping, or grating in the jaw joint when opening or closing
the mouth, ringing in the ears, hearing loss, or dizziness,
and a change in the way the upper and lower teeth fit to-
gether. TMD is prevalent in 31% of adults and 11% of
children and adolescents, and its symptoms increase with
aging and stress. TMD in women has a higher prevalence
than men (5:1) due to psychosocial and hormonal factors
[3, 6].

Several randomized clinical trials have been conducted
to evaluate the effectiveness of low-level laser therapy
(LLLT) in the treatment of TMD. However, the clinical ef-
fectiveness of this method is controversial. Some studies
observed that LLLT had the best treatment results com-
pared to other methods, while some others did not find
significant differences. The aim of this study is to inves-
tigate the effects of LLLT on myofascial pain and mouth
opening reported in different studies.
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Methods

In this study, randomized clinical trials, case-control
studies, and systematic review studies that investigated
the treatment of TMD with LLLT were reviewed. To
identify the articles, a search was conducted in PubMed,
Scopus and Google Scholar databases. The search strat-
egy in PubMed using the MeSH terms was as below:

(Treating temporomandibular myofascial pain[MeSH
terms]) AND (low level laser{title/abstract])

(“therapy”’[MeSH  subheading] OR  “therapy’[all
fields] OR “treat”[all fields] OR “treating”[all fields]
OR “treated’[all fields] OR “treats™[all fields]) AND
“temporomandibular’’[all fields] AND “myofascial”[all
fields]) AND “pain”[MeSH terms] AND “low level
laser’’[ Title/Abstract]

Translations

Treating: “Therapy”[subheading] OR “therapy’[all
fields] OR “treat’[all fields] OR “treating’’[all fields] OR
“treated”[all fields] OR “treats™[all fields]

Pain[MeSH terms]: “Pain”’[MeSH terms]

The search strategy in Scopus was as following: TITLE-
ABS-KEY (myofascial) AND (pain) AND (low-level la-
ser)

The studies published from 1976 to the present were in-
cluded. The studies were also selected based on the DC/
TMD criteria. Then, the studies that did not meet the cri-
teria were excluded and the remaining studies were re-
viewed. The studies with unavailable full texts, studies
written in a language other than English, animal studies,
studies that did not directly mention TMD and LLLT in
their titles, duplicates, studies that evaluated the preva-
lence of TMD using the criteria different from the DC/
TMD criteria, and case reports were excluded.

Results

In the initial search, 271 articles were found. After re-
moving non-English articles, animal studies, case re-
ports, and those with no available full text, 141 articles
remained. After screening, 130 articles remained, 95 of
which were not in line with the objectives of our study.
Of'the remaining 35 articles, 6 were duplicates and 21 did
not have the words TMD and LLLT in their titles. Finally,
8 articles were included in the review.
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Out of 8 reviewed articles, 6 were in favor of the effec-
tiveness of LLLT in the treatment of TMD and related
disorders, such as masticatory muscle pain and TMJ pain
and difficulty in jaw opening. One study stated that LLLT
is not effective for the treatment of TMD and related dis-
orders. One study believed that another method, i.e. su-
perluminous device, is more effective than LLLT.

Conclusion

The TMDs include pain or tenderness in the jaw, neck,
or face, clicking in the jaw joint, difficulty opening or
closing the mouth, and headache [2]. One of the meth-
ods to treat this disorder is LLLT. This method can re-
duce pain, inflammation and edema, and heal wounds and
deeper tissues and nerves. The LLLT increases the pro-
duction of adenosine triphosphate, which leads to the im-
provement of local microcirculation, reduction of edema
by increasing lymph flow, and reduction of prostaglandin
E2 and cyclooxygenase-2 levels [11, 13]. In this study,
out of 8 reviewed articles, 6 studies reported the effective-
ness of LLLT in the treatment of TMD and the reduction
of associated pain. Therefore, it can be said that LLLT is a
suitable method for the treatment of TMD and can lead to
acceptable results. Considering the limited studies in this
field, it is not possible to draw a definite conclusion and
more studies are needed.
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9. Adenosine TriPhosphate (ATP)
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11. Low-level gallium aluminum arsenide (GaAlAs)
12. Maximum Mouth Opening (MMO)
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10. Clenching

¥ gm0y 9003 G55 mRU by D ety 197 L y3d (Slogd T (o at -3l e g (SoT Lo



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Y o lous Y'Y 0590 NF+Y 5Les

° / V .‘./'
Wby

OFES 53 b Glayd CiS lgi s y90 (il s sz gily
C.;ll: &‘33‘54 9 C,uu‘ TMD OLA)Q 6‘]: ‘sa..wL.o ‘53LA)~> 02’5)
sl asly Jlis aly Jsd LB

plod ComblB y g5 cad diey 2! 1 Sgacme Y lie asaxgily

Ao oyl 30 (6 i Slalllas 4y 95,5 (6 S a5 090 ol 4o

M Slhae
g3 B Jaol 3 (595w

o b Gl diged (90 (55950 anlllan Sy allia ()l
Dgud M| llamdle 4y (53L5 cyl il .ol

ool

38 Jlo ool slaylogb 51 Jlo oS igF g (uioss ol
355 &l (elitl 2 by (6l ¢ (agee slagisy

5 el e 5010 L e aalllne ooyl g 6 laspgtr
99259050 0l it 8o 4t 1595 Lugen 001> s
595 Luen i g gty A (Sl 88 oo i

&lo o5

5 gilie Lo el e By si sl iy

sYgndieg 9ned S, mRU oy ) il 0197 L y5d (Flagd BT (owygt )\ Ko g (Sg5 bunge



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Journal of

Guilan University of Medical Sciences

References

[1] Gonzalez-Sanchez B, Garcia Monterey P, Ramirez-Duran MDYV,
Garrido-Ardila EM, Rodriguez-Mansilla J, Jiménez-Palomares
M. Temporomandibular Joint Dysfunctions: A systematic re-
view of treatment approaches. Journal of Clinical Medicine.
2023; 12(12):4156. [DOI:10.3390/jcm12124156] [PMID]

[2] Minervini G, Franco R, Marrapodi MM, Fiorillo L, Cervino G,
Ciccil M. Prevalence of temporomandibular disorders in chil-
dren and adolescents evaluated with Diagnostic Criteria for
Temporomandibular Disorders: A systematic review with me-
ta-analysis. Journal of Oral Rehabilitation. 2023; 50(6):522-30.
[DOI:10.1111/joor.13446]

[3] Angelo DF, Mota B, Jodo RS, Sanz D, Cardoso HJ. Prevalence of
clinical signs and symptoms of temporomandibular joint disor-
ders registered in the EUROTMJ Database: A prospective study
in a Portuguese Center. Journal of Clinical Medicine. 2023;
12(10):3553. [DOI:10.3390/jcm12103553] [PMID]

[4] Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet
JP, et al. Diagnostic criteria for temporomandibular disorders
(DC/TMD) for clinical and research applications: Recommen-
dations of the International RDC/TMD Consortium Network*
and Orofacial Pain Special Interest Groupt. Journal of Oral &
Facial Pain and Headache. 2014; 28(1):6-27. [DOI:10.11607/
jop.1151] [PMID]

[5] Jang JY, Kwon JS, Lee DH, Bae JH, Kim ST. Clinical signs and sub-
jective symptoms of temporomandibular disorders in instru-
mentalists. Yonsei Med J. 2016; 57(6):1500-7. [DOI:10.3349/
ymj.2016.57.6.1500] [PMID]

[6] Garstka AA, Kozowska L, Kijak K, Brzézka M, Gronwald H, Skom-
ro P, et al. Accurate diagnosis and treatment of painful tempo-
romandibular disorders: A literature review supplemented by
own clinical experience. Pain Research & Management. 2023;
2023:1002235. [DOI:10.1155/2023/1002235] [PMID]

[7] Chellappa D, Thirupathy M. Comparative efficacy of low-Level
laser and TENS in the symptomatic relief of temporomandibu-
lar joint disorders: A randomized clinical trial. Indian Journal of
Dental Research: Official Publication of Indian Society for Den-
tal Research. 2020; 31(1):42-7. [DOI:10.4103/ijdr.lJDR_735_18]
[PMID]

[8] Wu X, Zhu J, Zheng B, Liu J, Wu Z. Effectiveness of low-level gal-
lium aluminium arsenide laser therapy for temporomandibu-
lar disorder with myofascial pain: A systemic review and me-
ta-analysis. Medicine. 2021; 100(52):e28015. [DOI:10.1097/
MD.0000000000028015] [PMID]

[9] Khalighi HR, Mortazavi H, Mojahedi SM, Azari-Marhabi S,
Moradi Abbasabadi F. Low level laser therapy versus pharma-
cotherapy in improving myofascial pain disorder syndrome.
Journal of Lasers in Medical Sciences. 2016; 7(1):45-50.
[DOI:10.15171/jlms.2016.10] [PMID]

[10] Azizi A, Sahebjamee M, Lawaf S, Jamalee F, Maroofi N. Effects
of low-level laser in the treatment of myofascial pain dysfunc-
tion syndrome. Journal of Dental Research, Dental Clinics, Den-
tal Prospects. 2007; 1(2):53-8. [PMID]

[11] Farivar S, Malekshahabi T, Shiari R. Biological effects of low
level laser therapy. Journal of Lasers in Medical Sciences. 2014;
5(2):58-62. [PMID]

[12] Rathod A, Jaiswal P, Bajaj P, Kale B, Masurkar D. Implementa-
tion of low-level laser therapy in dentistry: A review. Cureus.
2022; 14(9):e28799. [Link]

[13] Anupriya Ch, Nahar P, Singh MP, Bhuvaneshwari S, Goel S,
Mathur H. TENS therapy or low-level laser therapy? In the
management of morbidities associated with temporoman-
dibular joint disorders: A comparative study. Journal of Indian
Academy of Oral Medicine and Radiology. 2023; 35(2):187-90.
[DOI:10.4103/jiaomr.jiaomr_235_22]

[14] Sattayut S, Bradley P. A study of the influence of low intensity
laser therapy on painful temporomandibular disorder patients.
Laser Therapy. 2012; 21(3):183-92. [DOI:10.5978/islsm.12-
OR09] [PMID]

[15] Munguia FM, Jang J, Salem M, Clark GT, Enciso R. Efficacy of
low-level laser therapy in the treatment of temporomandibu-
lar myofascial pain: A systematic review and meta-analysis.
Journal of Oral & Facial Pain and Headache 2018; 32(3):287-97.
[DOI:10.11607/0fph.2032] [PMID]

[16] Magri LV, Bataglion C, Leite-Panissi CRA. Follow-up results of
a randomized clinical trial for low-level laser therapy in painful
TMD of muscular origins. Cranio. 2021; 39(6):502-9. [DOI:10.1
080/08869634.2019.1673588] [PMID]

[17] Al-Quisi AF, Jamil FA, Abdulhadi BN, Muhsen SJ. The reliability
of using light therapy compared with LASER in pain reduction
of temporomandibular disorders: A randomized controlled
trial. BMC Oral Health. 2023; 23(1):91. [DOI:10.1186/s12903-
023-02784-8] [PMID]

[18] Fikackova H, Dostalova T, Navratil L, Klaschka J. Effectiveness
of low-level laser therapy in temporomandibular joint disor-
ders: A placebo-controlled study. Photomed Laser Surg. 2007;
25(4):297-303. [DOI:10.1089/ph0.2007.2053] [PMID]

[19] Abdul Raheem SM, Hanau KJ, Abdulla HJ. The effects of Low-
Level Laser therapy and microcurrent electrical neural stimu-
lation in the management of Myofascial Pain dysfunction of
Temporomandibular Joint (A clinical comparative study). Jour-
nal of Baghdad College of Dentistry. 2010; 22(2):45-52. [Link]

[20] Sveshtarov V, Nencheva-Sveshtarova S, Grozdanova R,
Prodanova K. Superluminous devices versus low-level laser for
temporomandibular disorders. Acta Medica Bulgarica. 2018;
45(1):11-5. [DOI:10.2478/amb-2018-0002]

Koochaki M, et al. Efficacy of Low-level Laser Therapy in the Treatment of Temporomandibular Disorders. J Guil Uni Med Sci. 2023; 33(1):2-13.

Spring 2024. Vol 33. Num 1



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.3390/jcm12124156
https://www.ncbi.nlm.nih.gov/pubmed/37373852
https://doi.org/10.1111/joor.13446
https://doi.org/10.3390/jcm12103553
https://www.ncbi.nlm.nih.gov/pubmed/37240658
https://doi.org/10.11607/jop.1151
https://doi.org/10.11607/jop.1151
https://www.ncbi.nlm.nih.gov/pubmed/24482784
https://doi.org/10.3349/ymj.2016.57.6.1500
https://doi.org/10.3349/ymj.2016.57.6.1500
https://www.ncbi.nlm.nih.gov/pubmed/27593881
https://doi.org/10.1155/2023/1002235
https://www.ncbi.nlm.nih.gov/pubmed/36760766
https://doi.org/10.4103/ijdr.IJDR_735_18
https://www.ncbi.nlm.nih.gov/pubmed/32246680
https://doi.org/10.1097/MD.0000000000028015
https://doi.org/10.1097/MD.0000000000028015
https://www.ncbi.nlm.nih.gov/pubmed/34967349
https://doi.org/10.15171/jlms.2016.10
https://www.ncbi.nlm.nih.gov/pubmed/27330698
https://pubmed.ncbi.nlm.nih.gov/23277834/
https://pubmed.ncbi.nlm.nih.gov/25653800/
https://assets.cureus.com/uploads/review_article/pdf/105356/20221005-25122-11ng1j1.pdf
https://doi.org/10.4103/jiaomr.jiaomr_235_22
https://doi.org/10.5978/islsm.12-OR09
https://doi.org/10.5978/islsm.12-OR09
https://www.ncbi.nlm.nih.gov/pubmed/24511188
https://doi.org/10.11607/ofph.2032
https://www.ncbi.nlm.nih.gov/pubmed/29697718
https://doi.org/10.1080/08869634.2019.1673588
https://doi.org/10.1080/08869634.2019.1673588
https://www.ncbi.nlm.nih.gov/pubmed/31585522
https://doi.org/10.1186/s12903-023-02784-8
https://doi.org/10.1186/s12903-023-02784-8
https://www.ncbi.nlm.nih.gov/pubmed/36782179
https://doi.org/10.1089/pho.2007.2053
https://www.ncbi.nlm.nih.gov/pubmed/17803388
https://www.iasj.net/iasj/article/1694
https://doi.org/10.2478/amb-2018-0002

This Page Intentionally Left Blank



