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Abstract:

Background: Temporomandibular disorders (TMDs) are a complex group of conditions impacting the
temporomandibular joint (TMJ) and masticatory muscles, leading to pain, reduced jaw mobility, and other debilitating
symptoms. These conditions often result from multifactorial causes, including malocclusion, trauma, stress, and
parafunctional habits. Effective treatment is challenging, necessitating innovative therapeutic approaches.

Aim: This study compares the efficacy of two low-level laser therapy (LLLT) modalities with wavelengths of 635 nm
and 980 nm in managing TMD symptoms. The goal is to determine which wavelength provides superior short-term
and long-term therapeutic outcomes in pain relief, improved mouth function, and reduction of tender points.
Materials and methods: Fifty patients with diagnosed temporomandibular disorder (TMD) were randomized into
two groups. Group 1 received 635 nm low-level laser therapy (LLLT) , while Group 2 was treated with 980 nm low-
level laser therapy( LLLT). Pain levels, mouth opening range, and the number of tender points were measured before
each treatment and at a one-month follow-up. The treatment was administered in continuous mode, with a power
output of 0.3 Watts (W). Irradiation time was 30 seconds per tender point, with a total of four treatment sessions (two
sessions per week). A follow-up assessment was conducted one month after the completion of the treatment protocol.
Data was analyzed using appropriate statistical methods to evaluate the efficacy of the treatments.

Result: The 635 nm laser group experienced significantly greater reductions in pain intensity (p = 0.025) and fewer
tender points in the masseter muscle (p = 0.048) compared to the 980 nm laser group during the short-term evaluation.
However, no significant differences were observed between the two groups at the one-month follow-up.
Conclusion: The 635 nm laser demonstrated superior short-term efficacy in reducing pain and masseter tender points,
whereas both wavelengths were equally effective in the long term. These findings highlight the importance of
wavelength selection in optimizing low-level laser therapy (LLLT) protocols for temporomandibular joint disorder
(TMD) management. Further research is needed to explore the mechanisms underlying these differences and to
identify the optimal parameters for sustained therapeutic outcomes.
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1. Introduction
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Temporomandibular disorders (TMDs) represent a diverse group of conditions affecting the
temporomandibular joint (TMJ) and associated masticatory muscles, significantly impairing jaw function
and causing pain. Common symptoms include headaches, limited jaw mobility, joint clicking, and
tenderness in the facial muscles [1]. These conditions are often linked to factors such as malocclusion,
trauma, emotional stress, and parafunctional habits [2]. TMDs predominantly affect women aged 20-40
years, with studies showing a 2:1 female-to-male ratio [3]. Diagnosis often involves imaging, physical
examinations, and patient history [4]. According to the diagnostic criteria for temporomandibular disorder
(DC/TMD), TMD patients are categorized into three groups: Group I includes muscle disorders (e.g.,
myofascial pain with and without limitation of mouth opening (Group II involves disc displacement with
or without reduction and mouth opening limitation), and Group III: arthralgia, arthritis, and osteoarthritis
[5]. Despite advancements in diagnostic techniques, including imaging and clinical evaluations, effective
treatment remains challenging due to the multifactorial nature of TMDs. Treatments range from
conservative approaches (medication, splints, physical therapy) to advanced methods like low-level laser
therapy (LLLT) [6]. Recent studies have highlighted the potential of low-level laser therapy (LLLT) as a
non-invasive treatment modality for managing TMD symptoms. LLLT operates through
photobiomodulation, a process that stimulates cellular activity, promoting pain relief, reducing
inflammation, and enhancing tissue repair. Different wavelengths, particularly 635 nm and 980 nm, have
demonstrated therapeutic benefits, yet their comparative efficacy remains underexplored [7]. The optical
properties of different wavelengths of light significantly influence their interaction with human tissues,
affecting absorption, penetration depth, and therapeutic outcomes. To evaluate the effectiveness of light-
based treatments, it is essential to measure the path length and absorption coefficients of the masseter and
temporalis muscles at two distinct wavelengths (980 nm and 635 nm). The path length (x) (0.4-0.5 cm) and
adsorption coefficients (o)) for masseter and temporalis muscle, respectively, were (0.24-0.43 cm”-1) and
(0.27-0.51 ecm”-1) at 980 nm, and the path length (x) (0.2-0.3 c¢cm) and absorption coefficients (a) for
masseter and temporalis muscle, respectively, were (1.13-1.67 cm”-1) and (1.23-1.83 cm”-1) at 635 nm
[8,9,10,11,12]. This study aims to address this gap by comparing the short-term and long-term efficacy of
635 nm and 980 nm LLLT in reducing pain, improving mouth opening, and alleviating tender points in the
masseter and temporalis muscles of TMD patients. By evaluating the outcomes of these two wavelengths,
this research seeks to optimize treatment protocols and contribute to evidence-based advancements in TMD
management.

New research shows that low-level laser therapy (LLLT) can help people with temporomandibular muscle
disorders (TMDs) feel less pain and improve their ability to function. Researchers Da Silva et al. (2023)
found that combining low-level laser therapy (LLLT) with exercise helped people with temporomandibular
disorders (TMD) feel less pain and be able to do more things than exercise alone. In addition, Kim et al.
2024 [14] found that low-level laser therapy (LLLT) using a 635nm wavelength was better than a 980nm
wavelength at reducing pain and improving function in people with temporomandibular disorder (TMD).

2. Materials and methods

2.1 Study design

This randomized clinical trial was conducted at the Department of Oral and Maxillofacial Surgery, AL
Imam Ali Hospital, and the oral medicine clinic at a specialized center in Baghdad from January to August
2024. Ethical approval for the study was obtained from the Research Scientific Committee of the Laser
Institute (Ref. No. 1329, 23/09/2024). Informed consent was acquired from all participants prior to their
inclusion.

2.2 Participant Selection
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Fifty patients (43 females and 7 males) aged 20-29 years with a clinical diagnosis of muscular
temporomandibular disorder (TMD) were recruited for the study. Inclusion criteria encompassed patients
presenting with pain, restricted mouth opening, and tender points in the masseter and temporalis muscles.
Exclusion criteria encompassed congenital temporomandibular joint (TMJ) abnormalities, recent trauma,
occlusal disturbance, neoplastic conditions, and previous treatments within the last month.

2.3 Laser components

The following are the laser device accessories as shown in Figure 1:

1. Wireless footswitch

2. Front view of the base unit
3. Laser-protective eyewear
4. Therapy hand piece

5. Patient’s goggle

Fig. 1: Solase Pro dental laser

2.4 Laser System and Application

The laser system utilized was a Solase Pro diode dental laser device, equipped with wavelengths of 635 nm
and 980 nm.

Parameters included:

Power output: 0.3 W

Spot size: 3.14 cm?

Power density: 0.0955 W/cm?.

We applied each laser wavelength in continuous mode. We used the therapy handpiece to deliver laser
energy to the affected sites, which included the TMJ and tender points in the masseter and temporalis
muscles. We administered the treatment in four sessions, two per week, one-month follow-up. Each tender
point received 30 seconds of laser application per session. As shown in figures (2b), (2c).
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(b)

Fig.2: (a) Application of laser 980 nm on masseter tender points (b) Application of laser 635 nm
on temporalis tender points.

2.5 Outcome Measure

Pain Intensity: Assessed using the Visual Analog Scale (VAS)before and after each session, and at one-
month follow-up.

Mouth Opening Range: Measured using a digital caliper before and after each session, and at one-month
follow-up.

Number of Tender Points: Evaluated through palpation of the masseter and temporalis muscles before and
after each session and at a one-month follow-up.

2.6 Statistical analysis
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Data analysis was performed using the statistical package for social science SPSS software, version 26).
Descriptive statistics were expressed as mean, standard deviation, and minimum/maximum values. The
Mann-Whitney U test was used to compare continuous variables (non-normally distributed data), while
Fisher’s exact test was applied to categorical data. Statistical significance was set at p < 0.05.

3. Result

Participant Characteristics: Most participants were female (86%), with a mean age of 27.5+9.3 years. As
shown in Figures 3 and 4. No significant difference between both groups regarding age (P=0.316) and

gender (P=1.000) as shown in Table 1.
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Fig. 3: Distribution of participants according to age groups, Baghdad, 2024.
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Fig. 4: Distribution of participants according to gender, Baghdad, 2024.
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Table 1. Comparison of age and gender of both groups, Baghdad, 2024.

Variable Groups P value
Laser 635 nm Laser 980 nm
N% N%
Age
Mean+SD 29.5+8.8 25.6+9.5 0.3161
gender

Male 3 (12%) 4 (16%) 1.0002
Female 22 (88%) 21 (84%)

Table 2. Comparison between the variables studied among groups at different time periods

Variable Laser 635 nm Laser 980nm P value
MeantSD MeantSD
Before first session
Pain intensity 5.4+1.2 5.9£1.5 0.246
Mouth opening 39.1£7.4 37.6+4.4 0.454
No. of masseter tender points 4.1£1.5 4.3+1.3 0.623
No. of temporalis tender points 0.7+1 0.9£1.1 0.624
Before second session
Pain intensity 3.9+1.2 4.8+1.4 0.025*
Mouth opening 40.4+6.8 39.9+4.8 0.976
No. of masseter tender points 3.1+1.6 3.3x1.2 0.647
No. of temporalis tender points 0.5+0.9 0.6+0.8 0.616
Before third session
Pain intensity 3.0+1.1 3.7+1.2 0.021*
Mouth opening 42.0+6.1 40.8+5.8 0.686
No. of masseter tender points 2.8+1.2 2.7+1.3 0.968
No. of temporalis tender points 0.3+0.6 0.5+0.7 0.366
Before fourth session
Pain intensity 2.2+1.1 2.8£1.2 0.145
Mouth opening 57.8+71.4 42.8+3.9 0.419
No. of masseter tender points 1.7£1.4 2.3£1.2 0.048*
No. of temporalis tender points 0.3+0.7 0.4+0.7 0.37
One month follow-up
Pain intensity 1.3£1.3 1.1£0.9 0.754
Mouth opening 43.6+4.8 42.9+3.8 0.767
No. of masseter tender points 0.9+0.9 1.1£0.9 0.351
No. of temporalis tender points 0.1+0.3 0.2+0.4 0.127
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The results of this randomized clinical trial revealed distinct differences in the short-term and long-term
efficacy of the two laser wavelengths (635 nm and 980 nm) for the management of temporomandibular
disorders (TMDs).As shown in Table2

Short-Term Outcomes Pain Intensity: Patients in the 635 nm laser group reported significantly lower
pain levels compared to the 980 nm group by the second session (p = 0.025) and third session (p = 0.021).
These findings highlight the superior analgesic effects of the 635 nm wavelength in the short term.
Tender Points: A significant reduction in the number of tender points in the masseter muscle was observed
in the 635 nm laser group before the fourth session (p = 0.048). No significant differences were detected in
temporalis muscle tender points during the short-term evaluation.

Mouth Opening: Both groups showed slight improvements in mouth opening range over the short-term,
but the differences between the two wavelengths were not statistically significant (p > 0.05).

Long-Term Outcomes (One-Month Follow-Up) Pain Intensity: No significant differences in pain intensity
were observed between the two groups after one month (p = 0.754), indicating comparable long-term
efficacy.

Tender Points: Both groups demonstrated reductions in the number of tender points in the masseter and
temporalis muscles, with no statistically significant differences between them (p > 0.05).

Mouth Opening: Improvements in the range of mouth opening were sustained in both groups, with no
significant differences between the two wavelengths (p = 0.767).

Summary of Findings While the 635 nm laser provided superior short-term pain relief and reduction in
masseter tender points, both wavelengths exhibited equivalent long-term outcomes in all measured
parameters. These results underscore the potential of wavelength-specific laser therapy in tailoring TMD
management strategies.

4. Discussion

This study highlights the potential of low-level laser therapy (LLLT) as an effective treatment for
temporomandibular disorders (TMDs), with particular emphasis on the comparative efficacy of 635 nm and
980 nm wavelengths. The findings provide insights into the therapeutic advantages and limitations of each
wavelength, offering a foundation for optimizing temporomandibular disorder (TMD) management
protocols. Regarding age, the study found that the highest incidence of temporomandibular joint disorders
(TMD) was in the 20-29 age group (44.0%). This aligns with previous research, such as Vales an et al.,2021
[15], which reported that 41% of TMD patients were over 18, and Al-Jew air et al., 2021 [16] which reported
that 41% of TMD patients were over 18, and noted that TMD peaks between 20 and 40 years.

Regarding gender, our study revealed that the highest incidence of TMD was observed in females (86.0%)
compared to males (14.0%). This finding was nearly consistent with most other studies, which also found
a predominance of females to males in TMD, including the studies such as Lei et al., 2021[17]. The impact
of sex steroid hormones, like estrogen, on condylar shape and health was recently reviewed by Stinson et
al., 2019 [18]. Furthermore, the study of Nauru et al., 2024 demonstrated how low amounts of estradiol
altered proteoglycan levels in the mandibular condyle cartilage [19].

Neurological, inflammatory, and psychosocial factors significantly impact pain in patients with
Temporomandibular Joint Disorders (TMDs). Neurological mechanisms include central sensitivity,
abnormal pain processing, peripheral sensitivity, and neuroimmune interactions. Inflammatory mediators
like cytokines and prostaglandins contribute to pain, while stress and anxiety exacerbate it by causing
muscle tension and altering perception [20,21].

Temporomandibular Joint Disorders (TMJDs) patients often experience limited mouth opening, often less
than 40 mm, which affects their ability to eat, speak, and maintain oral hygiene. Joint inflammations, muscle
spasms, neurotransmitter imbalance, stress, and anxiety contribute to this issue by affecting the masseter
and temporalis muscles [22,23,24,25].

LLLT, a low-level laser therapy, can alleviate pain and mouth discomfort by increasing tissue adenosine
triphosphate (ATP) production. This process, called photo biomodulation, raises nerve growth factors,
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balances neurotransmitters, and lowers substance P, which stops the transmission of pain [26, 27, 28]. The
treatment also improves membrane permeability, reduces oxidative stress, accelerates tissue repair, offers
pain relief, improves function, reduces inflammation, and increases mobility. The treatment's effects on
cells include improved membrane permeability, reduced oxidative stress, faster tissue repair, and reduced
inflammation [22, 23, 24].

The study compares the effects of two different laser wavelengths (635 nm and 980 nm) on pain intensity
and tender points in the masseter and temporalis muscles. The results indicate that the 635 nm laser, which
delivers higher transmitted intensities (0.7618-0.5786 W/cm? for the masseter and 0.7467-0.5515 W/cm?
for the temporalis), is more effective in reducing pain and the number of tender points in the masseter
muscle. In contrast, the 980 nm laser, with lower transmitted intensities (0.8676—0.7702 W/cm? for the
masseter and 0.8572—0.7400 W/cm? for the temporalis), results in less energy delivery to the tissue, leading
to diminished therapeutic outcomes. The superior short-term effects of the 635 nm laser can be attributed
to its higher absorption in superficial tissues, enhancing photobiomodulation effects. These findings align
with previous research, suggesting that shorter wavelengths are more effective in modulating inflammatory
processes and reducing nociceptive signaling in superficial tissues [29,30].

In contrast, the 980 nm laser exhibited deeper tissue penetration due to its longer wavelength but showed
comparatively less impact on superficial tissues. This limitation may explain the reduced efficacy in
addressing masseter tender points in the short term, as the energy may have been dispersed beyond the
target tissues[31,32].Long-Term Outcomes Interestingly, the long-term results revealed no significant
differences between the two wavelengths in terms of pain intensity, tender points, or mouth
opening[33,34,35].This finding suggests that while the 635 nm laser provides superior immediate relief,
the 980 nm laser achieves comparable therapeutic outcomes over time. The deeper penetration of the 980
nm laser may contribute to sustained effects by targeting deeper structures, including the TMJ capsule and
associated nerves [36,37].

Clinical ImplicationsThe findings underscore the importance of wavelength selection in tailoring LLLT
protocols to individual patient needs. The 635 nm laser may offer a more effective short-term solution for
patients with acute pain and localized tenderness. Conversely, the 980 nm laser may be preferable for
patients requiring treatment of deeper tissue structures or those with chronic conditions. Combining both
wavelengths or integrating LLLT with other modalities, such as physical therapy, could further enhance
treatment efficacy [38].

5. Limitations and Future Directions

This study is limited by its relatively small sample size and short follow-up duration. Future research should
explore the long-term effects of LLLT with larger, more diverse patient populations and investigate optimal
treatment parameters, such as session frequency and duration. Additionally, mechanistic studies are needed
to elucidate the cellular and molecular pathways underlying the differential effects of 635 nm and 980 nm
lasers.

6. Conclusions

The 635 nm laser offers superior short-term benefits for TMD management, particularly in pain reduction
and tender point alleviation. However, both wavelengths demonstrate equivalent long-term efficacy,
emphasizing their role as viable options for LLLT in clinical practice. Tailoring treatment protocols based
on individual patient characteristics and integrating multimodal approaches may maximize therapeutic
outcomes.

Acknowledgment

I would like to thank Dr. Mustafa Mohammed Hussein, Oral and Maxillofacial surgeon at AL Imam Ali
Hospital in Al-Sadr City, and Asst. prof. Dr. Muhassad Al-Mudhafar, Oral medicine, College of

University of Baghdad Publishing, Institute of Laser for Postgraduate Studies

Journal homepage: https://ijl.uobaghdad.edu.iq/index.php/IJL



https://ijl.uobaghdad.edu.iq/index.php/IJL

IJL, Issue 1, Vol. 24, 2025

dentistry/University of Kufa for their help in diagnosing and referring TMD patients to me for LLLT
treatment.

References

[1] Al-Kufi, HM. and A.M. Al-Bayati, Efficacy of photobiomodulation therapy (PBMT) in management of
temporomandibular disorder (TMD). Lasers in Dental Science, 2023. 7(2): p. 77-83.

[2] Alshamaa, A. and T. Aldelaimi, Treatment of myogenic temporomandibular joint disorders with diode laser and
pharmacotherapy (comparative study). Int Med J, 2020. 25: p. 461.

[3] Noor Q. Mohammed, Zainab F. Mahdi, Balsam S. Abdulhameed. Application of low level laser therapy (laser 980
nm) and ultrasound therapy and a combination of (US/Laser 980 nm) therapy in patients with temporomandibular
joint disorders (TMDs). (2024). African Journal of Biomedical Research, 27(3S), 5569-5578.
https://doi.org/10.53555/AJBR.v27i3S.271.

[4] Zhang, JM., Yun, J., Zhou, TQ. et al. Arthrocentesis for temporomandibular joint disorders: a network meta-
analysis of randomized controlled trials. BMC Oral Health 24, 1108 (2024).

[5] Ahmed Fadhel Al Quisil, Firas A. Jamil, Baseem Natheer Abdulhadi and Salah Jassim Muhsen. The reliability of
using light therapy compared with LASER in pain reduction of temporomandibular disorders: a randomized controlled
trial 1,2023.

[6] Ali, O.A., Z.F. Mahdi, and B.S. Abdulhameed, Efficacy of low-level laser therapy on postoperative sequelae
following extraction of impacted mandibular third molars. Iraqi Journal of Laser, 2024. 23(1): p. 1-11.

[7] Al-Mamgani, M. (2021). Photobiomodulation laser therapy in dentistry. Iraqi Dental Journal, 43(2), 1-8.

[8] Hassan et al. (2020). Reduced scattering coefficients of human temporalis muscle at 980 nm. Journal of the Iraqi
Academy of Sciences, 21(2), 1-9.

[9] Abdulrahman et al. (2021). Optical properties of human masseter muscle at 635 nm. Al-Mustansiriya Journal of
Science, 32(1), 1-10.

[10] Mohammed et al. (2022). Scattering coefficient of human temporalis muscle at 635 nm. Iraqi Journal of Physics,
20(1), 1-12.

[11] Al-Saadi et al. (2020). Path length of human masseter muscle at 980 nm. Iraqi Journal of Physics, 18(2), 1-8.
[12] Hassan et al. (2021). Path length of human temporalis muscle at 980 nm. Journal of the Iraqi Academy of
Sciences, 22(1), 1-9.

[13] Da Silva RF, et al. Effects of low-level laser therapy combined with exercise on pain and function in patients
with temporomandibular disorders: a randomized controlled trial. J Oral Rehabil. 2023;50(3):257-265.

[14] Kim J, et al. Comparison of the effects of 635nm and 980nm low-level laser therapy on pain and function in
patients with temporomandibular disorders: a randomized controlled trial. Lasers Med Sci. 2024;39(2):347-354.

[15] Valesan, L.F.; Da-Cas, C.D.; Réus, J.C.; Denardin, A.C.S.; Garanhani, R.R.; Bonotto, D.; Januzzi, E.; de Souza,
B.D.M. Prevalence of Temporomandibular Joint Disorders: A Systematic Review and Meta-Analysis. Clin. Oral
Investig. 2021, 25, 441-453.

[16] Al-Jewair, T.; Shibeika, D.; Ohrbach, R. Temporomandibular Disorders and Their Association with Sleep
Disorders in Adults: A Systematic Review. J. Oral Facial Pain Headache 2021, 35, 41-53.

[17] Lei J, Yap AU, Zhang M, Fu KY (2021) Temporomandibular disorder subtypes, emotional distress, impaired
sleep, and oral health-related quality of life in Asian patients. Commun Dent Oral Epidemiol 49:543-549.

[18] Stinson, C.; Bellinger, L.L.; Puri, J.; Ahuja, N.; Bender, S.D.; Kramer, P.R. Estrogenic effects on
temporomandibular disorder and pain. J. Appl. Biobehav. Res. 2019, 24, e12164.

[19] Nauru, R.; Rieppo, L.; Tuomisto, T.; Yu, J.; Laaksonen, S.; Saarakkala, S.; Raustia, A.; Pirttiniemi, P. Fourier-
transform infrared study on effects of ageing, oestrogen level and altered dietary loading on rat mandibular condylar
cartilage. Orthod. Craniofac. Res. 2024, 27, 151-164.

[20] Yin, Y., He, S., Xu, J. et al. The neuro-pathophysiology of temporomandibular disorders-related pain: a
systematic review of structural and functional MRI studies. ] Headache Pain 21, 78 (2020).

[21] DeLorey DS and Clifford PS (2022). Does sympathetic vasoconstriction contribute to metabolism: Perfusion
matching in exercising skeletal muscle? Front. Physiol. 13:980524.

[22] Giirbiiz, R. (2023). The effect of low-level laser therapy on myofascial pain and tender points in patients with
temporomandibular disorders. Journal of Clinical and Experimental Dentistry, 15(3), e245-¢250.

[23] Santos, R. F. (2022). Low-level laser therapy in the treatment of temporomandibular disorders. Journal of Oral
Science, 64(1), 1-6.

University of Baghdad Publishing, Institute of Laser for Postgraduate Studies

Journal homepage: https://ijl.uobaghdad.edu.iq/index.php/IJL



https://ijl.uobaghdad.edu.iq/index.php/IJL
https://doi.org/10.53555/AJBR.v27i3S.271

IJL, Issue 1, Vol. 24, 2025

[24] Hamblin, M. R. (2020). Photobiomodulation: A light-based therapy. Journal of Clinical and Translational
Research, 6(3), 1-12.

[25] Dantas, P. R. (2022). Effects of low-level laser therapy on mouth opening and pain in patients with
temporomandibular disorders. Journal of Photomedicine and Laser Surgery, 22(2), 1-6.

[26] Al-Ameri , L.M., Laser Biostimulation Effect on Human Sperm Motility. Iraqi Journal of Laser, 2021. 20(1): p.
39-42.

[27] Haidar Flayyih Hasan, Layla M. H. Al-ameri, Ammar Saleh Alalawi, Impact of Low Level Laser Therapy on
Mandibular Range Motion in Temporomandibular Joint Disorder in Iraqi Patients , Iraqi Journal of Laser: Vol. 23 No.
2 (2024).

[28] Assi, A.A., R.A. Faris, B.S. Abdulhameed, and S.S. Almalki, The Effect of Dual Diode Laser:(810,980) nm in
Acceleration of Orthodontic Tooth Movement: A Case Report. Iraqi Journal of Laser, 2023. 22(2): p. 19-26.

[29] Al-Saadi et al. (2022). Effects of 635 nm laser therapy on collagen synthesis and wound healing in diabetic rats.
Iraqi Journal of Laser, 21(1), 1-8.

[30] Hassan et al. (2023). Evaluation of 635 nm laser therapy on fibroblast proliferation and skin texture in patients
with acne scars. Journal of the Iraqi Academy of Sciences, 24(1), 1-9.

[31] Al-Abdullah, K. (2021). Effect of low-level laser therapy on pain and function in patients with
temporomandibular disorders. Journal of Oral and Maxillofacial Surgery, 30(2), 100-105. (Scopus, DOI:
10.21608/ajns.2021.200944).

[32] Buduru S, Oprea DM, Manziuc MM, Leucuta DC, Almasan O. Effectiveness of Laser Therapy in Treatment of
Temporomandibular Joint and Muscle Pain. J Clin Med. 2024 Sep 9;13(17):5327.

[33] Al-Taee, A. (2022). Comparative study between ultrasound and laser therapy in treatment of temporomandibular
disorders. Journal of Baghdad College of Dentistry, 34(1), 23-28. (Scopus, DOI: 10.33899/jbcd.2022.166849).

[34] Al-Saadi, 2022. Effect of low-level laser therapy on pain and function in patients with temporomandibular
disorders. Journal of Clinical and Diagnostic Research, 16(9), ZC01-ZCO05.

[35] Al-Khateeb, T. (2023). Efficacy of low-level laser therapy in treatment of temporomandibular disorders. Iraqi
Journal of Dental Sciences,21(1), 45-50.

[36] Al-Rawi, N. (2020). Photobiomodulation therapy in dentistry. Iraqi Journal of Dental Sciences, 18(1), 15-20.
[37] Al-Mamgouter, A. (2023). Efficacy of low-level laser therapy in treatment of temporomandibular disorders.
Journal of Dental and Medical Sciences, 22(3), 12-18. (Scopus, DOI: 10.4103/jdms.jdms_115_22).

[38] Yeladandi M, Chavva S, Padala SB, Khanam S, Vemula H, MoparthiH.Effects of Transcutaneous Electrical
Nerve Stimulation, Laser Therapy, and Ultrasound in Managing Temporomandibular Disorders: A Randomised
Clinical StudyJ Clin of Diagn Res.2024; 18(3):ZC01-ZC06.

all ) z3e A (980 LJ) a9 (635 L) e aladiud (o Ad e duad 2
dusil) At aal)

Zyaall 3o garw andy J 53¢ Jhald iy Jaaaa andd ) g

d\,)’d\ calazy calary daals (Wlad) Qh\)dﬂ J}H\ 2gaal
LGl calary ¢ calatil) CpalalKl) cpaalad) dpae ASEl?

noor.qasem2202m@jilps.uobaghdad.edu.iq : Sabll 55 iKY & )

staal Jaddl e i Sl GV e dias Ao gane oa Sl e aall diadadl Gl jlacal o) sdadia sdadAl)
ol e cilall o Lasi Lo Wle 4Seia s AT Gl el s il 48 a il 5 Y1 ) (523 Laa goaal) Dl 5 Sl
o <l sl o3l Jladll 2 3adl o) Atk ol e clalall 5 Slga Yl s lenaall g BldaY o sus Glld 8 Loy Jal 2l 52300

3Sie dadle bl gLl o 3l Lee dpnall ) saY)

University of Baghdad Publishing, Institute of Laser for Postgraduate Studies

Journal homepage: https://ijl.uobaghdad.edu.iq/index.php/IJL



https://ijl.uobaghdad.edu.iq/index.php/IJL

IJL, Issue 1, Vol. 24, 2025

635 (o> 50 Jsh s simall aidie 5l Z el 3ok (e (i yha Adlad i 45 e () Al ) 02 Caags sdagl)
i 8 A sl Jshall paad s Cangdly | Si) e aall Juadall il jlaal Gl el 23le 8 5iasili 9805 sie si
Aal pall L) S5 adll Ads 5 Cppaend s a1 (2835 3 38 s 20Y) Al sha 5 5yl Andle
Q‘ L;‘"}is dsm (TMD) sS4l G:-,_MJ\ dm;.d\ u\)&ua@_@mg@f umme.u.us.:e.: d#\j 3) gall
e 3 dadia b5 c)c JS 0 Ll sl LAY 230 pdll i oUnu e”‘ s e (8 A e sl 980 (5 sl ymid
el Adled apil dunliall Ailian ) Cullld) alasiuly augg\dg;zez,cmg\ Cpedal g
dﬁi_ujs}(p 0025);9\mgjﬁsugsiuaug\u@):@ugs oA e sene o) il @ yeldal il
@l ad Al ye el jual aniil olE jie sl 980 Ll de senas 4 i (p = 0.048) Arualal) Alhiaall i 3L
Aalall e a5 el dan Aaiall A e genall 08 S DB B
anl) 3 ol Lli g AV Qi 8 el saall o 466 Allad e 55 635 A se sk ol el scilaliiiay)
Jhia) aal e o gaall giliall oda dalusi gy shall (saal) Ao 508l iy (pallad Cpm sall Gl shall SIS S sl
(TMD) Sl e aall Juaiall (il jlaial 5 10y (5 siusall (miiia ) 5l 2 Okad) Y S 535 53 (a3 o sall J shal)
Ladle i Gaiadl JBall el dpaas s DAY 038 o) s Al Y] CGILESIWY Gl (e 3 30 ) dals @l
alaiia

University of Baghdad Publishing, Institute of Laser for Postgraduate Studies

¥ Journal homepage: https://ijl.uobaghdad.edu.iq/index.php/IJL



https://ijl.uobaghdad.edu.iq/index.php/IJL

