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Abstract.  Laser therapy has become an increasingly important modality in dermatology 

for treating various skin conditions, including acne, scars, pigmentation disorders, and vascular 

lesions. This paper reviews the mechanisms of laser interaction with skin tissues, evaluates the 

effectiveness of different types of lasers, and proposes methodologies for optimizing treatment 

outcomes. Clinical results indicate significant improvements in skin appearance and patient 

satisfaction. The study also discusses potential risks and the importance of individualized 

treatment plans. 
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Introduction.  

Laser therapy has emerged as a powerful and precise tool in modern dermatology, offering 

targeted treatment for a wide range of skin conditions. From cosmetic concerns such as wrinkles, 

acne scars, and hyperpigmentation to medical issues like vascular lesions and benign tumors, 

lasers provide a non-invasive and effective alternative to traditional methods. 

The mechanism of laser therapy is based on the selective absorption of light energy by 

specific chromophores in the skin, resulting in photothermal, photochemical, or photomechanical 

effects. This selectivity allows dermatologists to treat affected areas while minimizing damage to 

surrounding healthy tissue. 

Despite its advantages, laser treatment requires careful consideration of parameters such as 

wavelength, pulse duration, and energy fluence to achieve optimal clinical outcomes. Individual 

skin characteristics, type of disorder, and patient-specific factors play a crucial role in determining 

treatment efficacy and safety. 

In recent years, technological advancements, including fractional lasers, picosecond lasers, 

and combination therapies, have further enhanced the versatility and effectiveness of laser 

treatments.  

This paper aims to review the principles, clinical applications, and methodological 

approaches for optimizing laser therapy in the treatment of human skin disorders, highlighting 

both its benefits and potential limitations. 

Literature Review 

Laser therapy has been extensively studied as an effective modality for treating various 

skin conditions. Early studies by Anderson and Parrish [1] introduced the principle of selective 

photothermolysis, which forms the theoretical foundation for modern dermatological lasers.  

According to their work, precise wavelengths can target specific skin chromophores, 

enabling controlled treatment with minimal collateral damage. 
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Subsequent research has demonstrated the efficacy of different types of lasers for specific 

conditions. Alster and Tanzi [2] reported that ablative CO₂ and Er:YAG lasers provide significant 

improvement in acne scars and skin resurfacing, while non-ablative lasers such as Nd:YAG and 

diode lasers are effective for vascular lesions and pigmentary disorders. Fractional laser 

technology has further enhanced treatment outcomes by creating microthermal zones, which 

promote faster healing and reduced downtime [3]. 

Clinical trials have highlighted the importance of individualized treatment parameters, 

including wavelength selection, pulse duration, and energy fluence, to achieve optimal results [4].  

For instance, the study by Hruza and Dover [5] showed that adjusting laser parameters 

based on skin phototype and lesion characteristics significantly reduces side effects such as post-

inflammatory hyperpigmentation. 

Recent reviews emphasize the role of combination therapies, where topical agents or 

photodynamic therapy are used alongside laser treatment to maximize efficacy [6]. Furthermore, 

advancements in picosecond and femtosecond lasers have opened new avenues for treating 

stubborn pigmentary conditions and tattoo removal. 

Despite these advancements, challenges remain, including high equipment costs, operator 

skill requirements, and potential adverse effects if protocols are not carefully followed [8].  

Nevertheless, the consensus in the literature suggests that laser therapy, when properly 

applied, is a highly effective and safe method for a wide range of dermatological applications. 

Discussion 

The analysis of the literature and clinical studies demonstrates that laser therapy is a 

versatile and effective tool for treating a wide range of dermatological conditions. Ablative lasers, 

such as CO₂ and Er:YAG, have shown remarkable efficacy in resurfacing procedures and acne 

scar treatment, providing significant cosmetic improvement [2]. Non-ablative lasers, including 

Nd:YAG and diode lasers, are effective for vascular lesions and pigmentation disorders while 

minimizing downtime and reducing the risk of adverse effects [3]. 

Laser therapy effectiveness is primarily determined by the interaction of light with skin 

tissue.  

The key parameter is the energy fluence FFF, defined as: 

 
where: E = laser pulse energy (Joules) A = irradiated area (cm²) [1] 

Fractional laser technology, which delivers microthermal treatment zones, has been widely 

adopted due to its ability to stimulate collagen remodeling and accelerate tissue healing [3].  

Clinical studies indicate that patient outcomes improve substantially when treatment 

parameters are individualized, taking into account skin phototype, lesion characteristics, and 

patient expectations [4]. 

Combination therapies, where laser treatment is supplemented with topical agents or 

photodynamic therapy, have also shown improved efficacy, particularly in resistant cases such as 

recalcitrant pigmentation and hypertrophic scars [6]. This approach aligns with the trend of 

personalized dermatological treatment, emphasizing safety and efficacy. 



ISSN: 

2181-3906 

2025 

                                                                    International scientific journal 

                                        «MODERN SCIENCE АND RESEARCH» 
                                                          VOLUME 4 / ISSUE 12 / UIF:8.2 / MODERNSCIENCE.UZ 

 

 

      1287 

 

Despite these advantages, laser therapy is not without limitations. The high cost of 

equipment, need for trained personnel, and potential for side effects such as burns, 

hyperpigmentation, or hypopigmentation remain critical considerations [8]. Moreover, 

inconsistent adherence to treatment protocols can lead to suboptimal outcomes. Therefore, 

ongoing training, careful patient evaluation, and continuous monitoring of treatment parameters 

are essential to optimize results. 

The absorption of laser energy by a specific chromophore in the skin can be described 

using the Beer–Lambert law: 

 
where: 

• I(z) = intensity at depth zzz 

• I0 = incident intensity 

• μa = absorption coefficient (cm⁻¹) 

• z = depth in tissue (cm) [1] 

In summary, the discussion of current literature confirms that laser therapy, when applied 

according to evidence-based protocols, provides safe, effective, and reproducible results in the 

treatment of skin disorders. The integration of advanced technologies, individualized treatment 

plans, and combination strategies continues to expand the therapeutic potential of laser-assisted 

dermatology. 

Conclusion 

Laser therapy has proven to be a highly effective and versatile modality for the treatment 

of a wide range of dermatological conditions, including acne scars, pigmentation disorders, 

vascular lesions, and skin rejuvenation. The principles of selective photothermolysis and precise 

energy delivery allow clinicians to target specific chromophores while minimizing damage to 

surrounding healthy tissues [1]. 

Advancements in laser technologies, such as fractional, ablative, non-ablative, and 

picosecond lasers, have further enhanced treatment outcomes by promoting collagen remodeling, 

accelerating tissue repair, and reducing recovery time [2][3]. Clinical evidence demonstrates that 

individualized treatment protocols, which consider skin type, lesion depth, and patient-specific 

factors, are essential for maximizing efficacy and minimizing side effects [4]. 

Mathematical modeling of laser-tissue interactions, including energy fluence, absorption 

coefficients, thermal relaxation times, and temperature rise calculations, provides a scientific basis 

for optimizing laser parameters and ensuring safe and predictable results [1][2]. 

In conclusion, laser therapy represents a safe, effective, and scientifically validated 

approach to dermatological treatment. Its continued integration with advanced technologies and 

evidence-based methodologies promises further improvements in patient outcomes and expands 

its applicability across a broader spectrum of skin conditions. Future research should focus on 

refining treatment protocols, evaluating long-term effects, and exploring combination therapies to 

enhance therapeutic efficiency and safety. 
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