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Introduction
Phototherapy, the therapeutic use of light, has evolved into a 
well-established medical treatment for a variety of conditions. 
It involves using specific wavelengths of light to manage and 
treat diseases, particularly in dermatology, neonatal care, and 
mental health. This article explores the mechanisms behind 
phototherapy, its clinical applications, and the outcomes for 
patients who undergo this treatment [1].

Phototherapy operates on the principle that certain wavelengths 
of light can influence biological processes at the cellular level. 
When light interacts with skin cells, it can trigger various 
biochemical reactions. Ultraviolet (UV) light, especially in 
the UVB and UVA spectrums, is frequently used. UVB light 
affects the skin’s outer layers, promoting cell turnover, while 
UVA light penetrates deeper and alters the function of skin 
cells and immune responses. For certain disorders, visible 
light or blue light is employed to induce reactions in the skin, 
like the production of oxygen radicals that target diseased 
cells [2].

The primary therapeutic effect of UV light in phototherapy is 
the suppression of inflammation and the regulation of immune 
activity. In conditions like psoriasis, atopic dermatitis, and 
vitiligo, the immune system overreacts, causing harmful 
inflammation or autoimmune responses. Phototherapy helps 
to regulate these processes, offering symptomatic relief and 
sometimes long-term disease management [3].

Dermatology is one of the key fields where phototherapy has 
found widespread application. Diseases such as psoriasis, 
vitiligo, and eczema have shown remarkable improvement 
through the use of UV light therapy. In psoriasis, phototherapy 
helps to reduce the rapid proliferation of skin cells, decreasing 
plaques and inflammation. In vitiligo, phototherapy aids in 
stimulating melanocyte activity, potentially repigmenting the 
skin. For atopic dermatitis, UVB light therapy is used to calm 
inflamed skin and decrease the need for systemic treatments 
like corticosteroids [4].

Photodynamic therapy (PDT), a form of phototherapy, has 
also gained attention for its effectiveness in treating certain 
skin cancers, like actinic keratosis and basal cell carcinoma. 
PDT involves the application of a photosensitizing agent to 
the skin, which is activated by specific wavelengths of light to 
target and destroy cancerous cells [5].

One of the most well-known applications of phototherapy is in 
the treatment of neonatal jaundice. In this condition, newborns 
have high levels of bilirubin in their blood, which can be toxic 
to the brain if left untreated. Phototherapy in this context uses 
blue light to convert bilirubin into a form that can be more 
easily excreted by the infant’s liver, thus reducing its levels 
in the blood. This treatment is non-invasive and has saved 
countless infants from developing severe complications [6].

Phototherapy is also widely used in mental health, particularly 
for treating Seasonal Affective Disorder (SAD), a type of 
depression related to changes in seasons and reduced sunlight 
exposure. Light therapy, typically using bright visible light, 
helps regulate the body’s circadian rhythm by simulating 
natural sunlight. Patients often experience improvement in 
mood, energy levels, and overall well-being after consistent 
treatment. Research has also shown that phototherapy may 
help in managing non-seasonal depression and circadian 
rhythm disorders such as delayed sleep phase syndrome [7].

Recent innovations in phototherapy have expanded its role in 
oncology. Photodynamic therapy (PDT) combines light and 
photosensitizing drugs to treat certain cancers. The mechanism 
involves the activation of these drugs by a specific wavelength 
of light, leading to the production of reactive oxygen species 
that kill cancer cells. This approach has been particularly 
effective for localized and surface cancers, including skin, 
lung, and esophageal cancers [8].

PDT offers several advantages, including minimal invasiveness, 
reduced side effects compared to chemotherapy, and the ability 
to target specific areas of the body with precision. Researchers 
are continually refining PDT to enhance its efficacy and reduce 
potential risks [9].

While phototherapy is generally considered safe, it is not 
without risks. Prolonged exposure to UV light can lead to 
premature aging of the skin, increased risk of skin cancer, 
and eye damage if protective measures are not taken. Patients 
undergoing phototherapy for dermatological conditions may 
experience temporary redness, itching, or a sensation similar to 
sunburn. For neonatal jaundice, precautions such as shielding 
the eyes are critical to avoid long-term complications [10].

Conclusion
Phototherapy has established itself as a vital treatment 
modality across multiple medical fields, offering a non-
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invasive, effective, and versatile approach to managing 
conditions like skin diseases, neonatal jaundice, and mental 
health disorders. Its mechanisms are well-understood, but 
ongoing research continues to push the boundaries of what 
this technology can achieve. By tailoring treatment protocols 
and understanding individual patient responses, healthcare 
providers can maximize the benefits of phototherapy while 
minimizing risks.

References
1.	 Wong T, Hsu L, Liao W. Phototherapy in psoriasis: A 

review of mechanisms of action. J Cutan Med Surg. 
2013;17(1):6-12.

2.	 Vreman HJ, Wong RJ, Stevenson DK. Phototherapy: Current 
methods and future directions. InSeminars in perinatology 
2004 (Vol. 28, No. 5, pp. 326-333). WB Saunders.

3.	 Prindeze NJ, Moffatt LT, Shupp JW. Mechanisms of action 
for light therapy: A review of molecular interactions. Exp 
Biol Med. 2012;237(11):1241-8.

4.	 Dębiec P, Roman J, Gondko D, et al. Clinical applications 
of phototherapy in treating skin disorders. Journal of 
Education, Health and Sport. 2024;73:51693-.

5.	 Patel A, Vagha JD, Meshram RJ, et al. Illuminating 
progress: A comprehensive review of the evolution of 
phototherapy for neonatal hyperbilirubinemia. Cureus. 
2024;16(3).

6.	 Lee CH, Wu SB, Hong CH, et al. Molecular mechanisms 
of UV-induced apoptosis and its effects on skin residential 
cells: The implication in UV-based phototherapy. Int J 
Mol Sci. 2013;14(3):6414-35.

7.	 Wang D, Kuzma ML, Tan X, et al. Phototherapy and 
optical waveguides for the treatment of infection. Adv 
Drug Deliv Rev. 2021;179:114036.

8.	 Dompe C, Moncrieff L, Matys J, et al. Photobiomodulation—
underlying mechanism and clinical applications. J Clin 
Med. 2020;9(6):1724.

9.	 Tata DB, Waynant RW. Laser therapy: A review of its 
mechanism of action and potential medical applications. 
Laser Photonics Rev. 2011;5(1):1-2.

10.	Zhao Y, Liu X, Liu X, et al. Combination of phototherapy 
with immune checkpoint blockade: Theory and practice in 
cancer. Front Immunol. 2022;13:955920.

https://journals.sagepub.com/doi/abs/10.2310/7750.2012.11124
https://journals.sagepub.com/doi/abs/10.2310/7750.2012.11124
https://www.sciencedirect.com/science/article/pii/S0146000504000710
https://www.sciencedirect.com/science/article/pii/S0146000504000710
https://journals.sagepub.com/doi/abs/10.1258/ebm.2012.012180
https://journals.sagepub.com/doi/abs/10.1258/ebm.2012.012180
https://apcz.umk.pl/JEHS/article/view/51693
https://apcz.umk.pl/JEHS/article/view/51693
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10995653/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10995653/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10995653/
https://www.mdpi.com/1422-0067/14/3/6414
https://www.mdpi.com/1422-0067/14/3/6414
https://www.mdpi.com/1422-0067/14/3/6414
https://www.sciencedirect.com/science/article/pii/S0169409X21004294
https://www.sciencedirect.com/science/article/pii/S0169409X21004294
Dompe C, Moncrieff L, Matys J, Grzech-Le�niak K, Kocherova I, Bryja A, Bruska M, Dominiak M, Mozdziak P, Skiba TH, Shibli JA. Photobiomodulation Journal of clinical medicine. 2020 Jun 3;9(6):1724.
Dompe C, Moncrieff L, Matys J, Grzech-Le�niak K, Kocherova I, Bryja A, Bruska M, Dominiak M, Mozdziak P, Skiba TH, Shibli JA. Photobiomodulation Journal of clinical medicine. 2020 Jun 3;9(6):1724.
https://onlinelibrary.wiley.com/doi/abs/10.1002/lpor.200900032
https://onlinelibrary.wiley.com/doi/abs/10.1002/lpor.200900032
https://www.frontiersin.org/articles/10.3389/fimmu.2022.955920/full
https://www.frontiersin.org/articles/10.3389/fimmu.2022.955920/full
https://www.frontiersin.org/articles/10.3389/fimmu.2022.955920/full

