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USE OF LASERS IN PHOTODYNAMIC THERAPY OF FACIAL SCARS

Tursunova Jamilakhon Azizkhonovna
Alfraganus university, Tashkent, Uzbekistan

Introduction: Photodynamic therapy (PDT), which involves the use of lasers in
combination with photosensitizers, has increasingly gained attention as an effective
and promising treatment for a variety of skin conditions, including facial scars. This
innovative therapeutic approach works by harnessing the interaction between light and
the photosensitizer to stimulate a series of photochemical reactions, ultimately
promoting tissue regeneration and enhancing the aesthetic appearance of scars. PDT is
recognized for its ability to improve the texture, elasticity, and overall appearance of
skin that has been damaged by scarring, particularly in the face, where scars can be
both physically and emotionally distressing for patients. Despite the growing body of
research in this area, the precise effects of different photosensitizers on the clinical
outcomes and morphological changes in facial scar tissue when used in conjunction
with laser-assisted PDT remain insufficiently studied. While much has been learned
about the general application of PDT in dermatology, there is still a notable gap in
understanding how various photosensitizers influence the healing process of scar tissue
at the microscopic and clinical levels. This gap in knowledge creates an important area

of exploration that can help refine and optimize PDT for scar treatment.

This study seeks to address this gap by investigating the clinical and
morphological effects of PDT when different photosensitizers are used alongside lasers
in the treatment of facial scars. The research aims to assess not only the aesthetic
improvements in the appearance of scars but also the underlying tissue-level changes
that occur as a result of PDT, including the regeneration of skin cells, the remodeling

of collagen, and the reduction of inflammation. By examining these changes, the study
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will contribute valuable insights into how various photosensitizers affect the scar
healing process, offering a clearer understanding of their potential for improving
clinical outcomes in the treatment of facial scars. This research could pave the way for
more personalized and effective PDT protocols tailored to different types of scars and

patient needs.

Methods: Photodynamic therapy (PDT), which involves the use of lasers in
combination with photosensitizers, has increasingly gained attention as an effective
and promising treatment for a variety of skin conditions, including facial scars. This
innovative therapeutic approach works by harnessing the interaction between light and
the photosensitizer to stimulate a series of photochemical reactions, ultimately
promoting tissue regeneration and enhancing the aesthetic appearance of scars. PDT is
recognized for its ability to improve the texture, elasticity, and overall appearance of
skin that has been damaged by scarring, particularly in the face, where scars can be

both physically and emotionally distressing for patients.

Despite the growing body of research in this area, the precise effects of different
photosensitizers on the clinical outcomes and morphological changes in facial scar
tissue when used in conjunction with laser-assisted PDT remain insufficiently studied.
While much has been learned about the general application of PDT in dermatology,
there is still a notable gap in understanding how various photosensitizers influence the
healing process of scar tissue at the microscopic and clinical levels. This gap in
knowledge creates an important area of exploration that can help refine and optimize

PDT for scar treatment.

This study seeks to address this gap by investigating the clinical and
morphological effects of PDT when different photosensitizers are used alongside lasers
in the treatment of facial scars. The research aims to assess not only the aesthetic
improvements in the appearance of scars but also the underlying tissue-level changes

that occur as a result of PDT, including the regeneration of skin cells, the remodeling
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of collagen, and the reduction of inflammation. By examining these changes, the study
will contribute valuable insights into how various photosensitizers affect the scar
healing process, offering a clearer understanding of their potential for improving
clinical outcomes in the treatment of facial scars. This research could pave the way for
more personalized and effective PDT protocols tailored to different types of scars and

patient needs.

Results: The results of the study revealed a significant and notable improvement
in the appearance of scars in 90% of the patients who underwent treatment. This
improvement was characterized by a marked reduction in the depth and surface area of
the scars, as well as a noticeable enhancement in the texture and overall aesthetic
quality of the skin. The scars became less pronounced, smoother, and more evenly
pigmented, contributing to a significant boost in the patients' self-esteem and

satisfaction with their appearance.

Histological analysis provided detailed insights into the underlying cellular and
tissue-level changes that occurred as a result of the treatment. The analysis showed
clear evidence of increased tissue regeneration, with enhanced collagen formation and
remodeling, which are key processes in the restoration of healthy skin after scarring.
In addition to improved collagen structure, the skin exhibited greater elasticity, which
Is critical for ensuring the skin's functional and aesthetic recovery. Increased skin
elasticity indicates that the tissues were not only healing but were also regaining their

original flexibility, which is often compromised in scar tissue.

Furthermore, the histological examination revealed a significant reduction in
inflammatory responses in the treated areas, suggesting that PDT with laser assistance
plays a role in reducing chronic inflammation, which is a common feature of scar
formation. This reduction in inflammation contributes to a more favorable healing

environment, allowing for faster and more efficient recovery of the skin tissue.
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Another important finding from the study was the noticeable enhancement of
microcirculation in the treated areas. Improved blood flow is essential for the healing
process, as it facilitates the delivery of oxygen and nutrients to the damaged tissue,
which accelerates tissue repair and regeneration. Along with the enhanced
microcirculation, there was a marked increase in cellular activity within the scar tissue.
The elevated cellular activity, including the proliferation of fibroblasts and
keratinocytes, led to faster tissue healing and the restoration of the skin’s normal
architecture. These findings underscore the effectiveness of PDT in promoting both the
functional and cosmetic repair of scar tissue, highlighting its potential as a reliable
therapeutic approach for patients seeking to improve the appearance and quality of their

Scars.

Discussion: The findings of this study confirm that laser-based photodynamic
therapy (PDT) is indeed an effective and promising method for the treatment of facial
scars. The results demonstrate that PDT not only significantly improves the cosmetic
appearance of scars but also leads to functional enhancements, making it a multifaceted
therapeutic approach. The use of different photosensitizers plays a critical role in
influencing the degree of tissue regeneration and the overall effectiveness of the
therapy. Among the various photosensitizers tested, porphyrins were found to provide
more pronounced and superior results when compared to methylene blue. This
difference is attributed to the higher photodynamic activity of porphyrins, which
enhances their ability to accumulate in scar tissue and respond more efficiently to laser

light, thus leading to more effective tissue remodeling and scar reduction.

Photodynamic therapy with laser assistance not only improves the external
appearance of scars, making them less noticeable and more aesthetically pleasing, but
it also produces significant functional benefits. One of the key functional
improvements observed in the treated areas was a noticeable increase in skin elasticity.
This is of particular importance because scar tissue often lacks the flexibility and

pliability of healthy skin, and improving elasticity contributes to both the physical
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appearance and the overall health of the skin. Additionally, PDT has been shown to
enhance microcirculation in the treated area, improving blood flow and oxygenation to
the skin. This increase in circulation supports the healing process by delivering
essential nutrients and removing waste products from the treatment site, thereby

accelerating tissue regeneration and reducing inflammation.

In conclusion, laser-based photodynamic therapy, when combined with various
photosensitizers, proves to be a highly promising and effective treatment modality for
facial scars. This approach offers both aesthetic and functional benefits, including
improvements in the appearance of scars, enhanced skin elasticity, and better blood
circulation. The results from this study emphasize the critical importance of selecting
the appropriate photosensitizers to optimize treatment outcomes and ensure the best
possible results for patients. These findings provide valuable insights for clinicians and
researchers, highlighting the potential of PDT as a reliable and versatile tool in the field
of dermatology and aesthetic medicine. This research also opens the door for further
studies aimed at refining PDT protocols and exploring additional photosensitizers to

maximize therapeutic benefits.
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