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INTRODUCTION
Tinnitus, or tinnitus, is the perception 

of sounds without an external source, often 
described as buzzing, whistling or hissing1,2. 
This symptom affects millions of people 
around the world and can have a significant 
impact on quality of life1,2. Despite several 
existing therapeutic approaches, many patients 
continue to seek relief3,4. Photobiomodulation 
(FBM), using low-intensity lasers, emerges as 
an innovative approach to the treatment of 
tinnitus, offering new perspectives and hope 
for those affected by this condition3-5.

WHAT IS 
PHOTOBIOMODULATION?
Photobiomodulation is a form of therapy 

that uses light, often in the form of a laser 
or LED, to promote beneficial biological 
effects in cells and tissues6,7. Light penetrates 
the skin and underlying tissues, being 
absorbed by specific cellular structures, such 
as mitochondria, which are stimulated to 
improve cellular metabolism and promote 
tissue repair6-8.

HOW DOES 
PHOTOBIOMODULATION 
WORK?
The mechanisms of action of 

photobiomodulation include9-12:
1. Increased ATP production: Laser light 
can stimulate mitochondria to produce 
more ATP (adenosine triphosphate), the 
main source of cellular energy.
2. Reduction of oxidative stress: FBM 
can reduce the production of free radicals 
and increase antioxidant levels, helping to 
protect cells from damage.
3. Modulation of inflammation: Light 
therapy can reduce inflammatory markers 
and promote tissue regeneration.
4. Neuroprotection: Photobiomodulation 
can protect nerve cells and promote 

neuronal regeneration, which is particularly 
relevant for neurological conditions such 
as tinnitus.

PHOTOBIOMODULATION AND 
TINNITUS
The application of FBM in the treatment 

of tinnitus involves the use of low-intensity 
lasers directed at the inner ear or adjacent 
areas10,13,14. The therapeutic effects of FBM in 
treating tinnitus may include:

1. Improved cellular function: Stimulating 
ATP production and reducing oxidative 
stress can improve the health of auditory 
cells and reduce tinnitus symptoms.
2. Reduction of inflammation: By 
decreasing inflammation in the inner ear, 
FBM can alleviate discomfort associated 
with tinnitus.
3. Tissue regeneration: FBM’s ability to 
promote tissue regeneration may help 
repair inner ear damage that contributes to 
tinnitus.

CLINICAL EVIDENCE
Clinical studies on the effectiveness 

of photobiomodulation in the treatment 
of tinnitus are still at an early stage, but 
preliminary results are promising10,13-16:

1. Reduction in tinnitus intensity: Some 
studies report a significant decrease in 
tinnitus intensity after FBM sessions.
2. Improved quality of life: Patients 
undergoing FBM often report an 
improvement in quality of life, including 
reduced anxiety and improved sleep.
3. Safety and tolerability: FBM is generally 
well tolerated, with few reported side 
effects, and is considered a safe approach 
to treating tinnitus.
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TREATMENT PROCEDURE
Photobiomodulation treatment for tinnitus 

generally follows these steps13-16:
1. Initial assessment: The patient is 
evaluated by a specialist to determine the 
suitability of FBM as a treatment.
2. Application of laser light: A low-
intensity laser device is used to direct light 
to the inner ear or surrounding area. Each 
session can last from a few minutes to half 
an hour, depending on the protocol used.
3. Repeated sessions: Treatment usually 
involves several sessions over weeks or 
months to maximize therapeutic benefits.
4. Monitoring and adjustment: The 
patient’s progress is monitored, and the 
treatment protocol can be adjusted as 
needed.

CONSIDERATIONS AND FUTURE 
PERSPECTIVES
Photobiomodulation represents an 

innovative and promising approach to 
the treatment of tinnitus, especially for 
patients who have not achieved relief with 
conventional therapies. However, the need for 
further research is evident to fully understand 
the mechanisms of action and to optimize 
treatment protocols.

Future studies must focus on large-scale, 
long-term clinical trials to validate the 
efficacy of FBM and establish standardized 
treatment guidelines. Collaboration between 
researchers, clinicians and patients will be 
essential to exploit the full potential of this 
technology and provide relief to a greater 
number of individuals affected by tinnitus.

CONCLUSION
Photobiomodulation, using low-intensity 

lasers, is an innovative and promising 
approach for treating tinnitus. Based on 
preliminary evidence, this technique offers 
new hope for patients suffering from this 
debilitating condition. Continued research 
and technological advances will be crucial to 
consolidate FBM as an established and widely 
accessible therapeutic option.

REFERENCES
1- Piccirillo JF, Rodebaugh TL, Lenze EJ. Tinnitus. JAMA. 2020;323(15):1497-1498.

2- Dalrymple SN, Lewis SH, Philman S. Tinnitus: Diagnosis and Management. Am Fam Physician. 2021;103(11):663-671.

3- Lee HY, Jung DJ. Recent Updates on Tinnitus Management. J Audiol Otol. 2023;27(4):181-192.

4- Silva MR, Scheffer AR, de Assunção Bastos RS, Chavantes MC, Mondelli MFCG. The effects of photobiomodulation therapy 
in individuals with tinnitus and without hearing loss. Lasers Med Sci. 2022;37(9):3485-3494.

5- Hamblin MR. Mechanisms and applications of the anti-inflammatory effects of photobiomodulation.  AIMS Biophys. 
2017;4(3):337-361.

6- Assis, LR. Terapia laser de baixa intensidade 808nm reduz a resposta inflamatória e favorece a regeneração neural. Tese de 
Doutorado. Disponível em [https://repositorio.ufscar.br/handle/ufscar/5149] acesso em 19/07/2024. 

https://repositorio.ufscar.br/handle/ufscar/5149


 4
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.1594702430077

7- Patrocinio T, Sardim AC, Assis L, Fernandes KR, Rodrigues N, Renno AC. Effect of low-level laser therapy (808 nm) in 
skeletal muscle after resistance exercise training in rats. Photomed Laser Surg. 2013;31(10):492-498.  

8- Mandelbaum-Livnat MM, Almog M, Nissan M, Loeb E, Shapira Y, Rochkind S. Photobiomodulation Triple Treatment in 
Peripheral Nerve Injury: Nerve and Muscle Response. Photomed Laser Surg. 2016;34(12):638-645.

9- Glass GE. Photobiomodulation: A review of the molecular evidence for low level light therapy. J Plast Reconstr Aesthet Surg. 
2021;74(5):1050-1060.

10- Gutiérrez-Menéndez A, Marcos-Nistal M, Méndez M, Arias JL. Photobiomodulation as a promising new tool in the 
management of psychological disorders: A systematic review. Neurosci Biobehav Rev. 2020;119:242-254.

11- Anders JJ, Lanzafame RJ, Arany PR. Low-level light/laser therapy versus photobiomodulation therapy. Photomed Laser Surg. 
2015;33(4):183-184.

12- Karu T. Mitochondrial mechanisms of photobiomodulation in context of new data about multiple roles of ATP. Photomed 
Laser Surg. 2010;28(2):159-160. 

13- Ali RT, Abdullah TN, Emin AK. The effectiveness of two types of low-level laser therapy in patients with persistent 
tinnitus. Lasers Med Sci. 2023;38(1):132.

14- Panhóca VH, de Aquino Junior AE, de Souza VB, et al. Effects of Red and Infrared Laser Therapy in Patients with Tinnitus: 
A Double-Blind, Clinical, Randomized Controlled Study Combining Light with Ultrasound, Drugs and Vacuum Therapy. J Pers 
Med. 2023;13(4):581. 

15- Nikookam Y, Zia N, Lotfallah A, et al. The effect of photobiomodulation on tinnitus: a systematic review. J Laryngol Otol. 
Published online November 23, 2023. doi:10.1017/S0022215123002165

16- Montazeri K, Farhadi M, Majdabadi A, et al. Photobiomodulation therapy in improvement of harmful neural plasticity in 
sodium salicylate-induced tinnitus. PLoS One. 2024;19(4):e0296607.


