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INTRODUCTION

Non-melanoma skin cancer (NMSC) causes significant patient
morbidity and healthcare costs; therefore, there is a vested
interest in expanding the prevention armamentarium available
for high risk patients.

Fractional lasers (FLs) are used to manage various dermatologic
conditions including photoaging, scarring, and dyspigmentation,
and are currently being studied in the context of NMSC prevention
due to their ability to modulate epidermal turnover and signaling
molecules crucial for the skin’s protective response against UV."2

Herein, the mechanistic theory and evidence for use of FLs for
NMSC prevention will be reviewed.

Proposed Mechanism of Effect

FL treatments are thought to reduce risk of NMSC by directly
reducing burden of photodamaged keratinocytes, as well as
protecting against malignant transformation of keratinocytes.
FLs treat skin in a pixelated manner, creating vertical
microthermal treatment zones (MTZ) with intervening spared
skin.’® Consequently, FL-induced injury promotes extrusion of
damaged keratinocytes and stimulates epidermal regeneration
by initiating the wound healing cascade, contributing to a
decrease in clinical and histologic signs of photodamage.*®

Table 1. Fractional Ablative Laser (FAL) for Treatment of Actinic Keratoses (AKs)

Intrapatient

Chen X 2790nmYSGG
comparison: 30 males> 60yo
et al. 2020 (1 treatment)
forearm AKs
Spandau Intrapatilent 2790nmYSGG
comparison: 48 adults> 60yo
et al. 2021 (1 treatment)
forearm AKs
Intrapatient 10,600nm CO
Trovato comparison: 30 males> 65yo (3 treatmen‘ts2
et al. 2023 p ' = 0%y '

scalp AKs

YSGG= yttrium scandium gallium garnet crystal
CO,= carbon dioxide
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Further, FL may reduce risk of keratinocyte photocarcinogenesis
by stimulating insulin-like growth factor (IGF-1) signaling, which
is involved in UV-induced DNA damage repair.’" FL resurfacing
increases IGF-1 levels and decreases occurrence of proliferating
UV-damaged keratinocytes."*'® One study found that FL
treatment increased skin IGF-1 values by 60%, and in vivo,
increased expression persisted for 2 years post-treatment.'”®

Fractional Lasers for Actinic Keratoses

FLs are being considered both as monotherapy and adjunctive
therapy for treating actinic keratoses (AK), precancerous
lesions which can progress to NMSC.” Both ablative and non-
ablative FLs have been explored with differing treatment effects
dependent on the laser type and protocol.

Ablative Fractional Lasers

Ablative FLs (AFLs) thermally ablate epidermal and dermal
tissue in MTZ, causing full-thickness skin injury in treated
areas of actinic damage.® Data currently suggests that AFLs
are non-inferior to other available AK management options.?
AFL monotherapy reduced AKs by 60-75% in studies on both
forearms and scalp.’®”® Further, a single AFL treatment was
associated with sustained reduction of AKs for 36 months in one
study (Table 1).®

60% decrease in AKs on treated arm

4-fold reduction in AKs at 3 months, sustained for 36 months

AFL reduced frequency of NMSC, # of individuals who
developed NMSC

Fibroblast synthesis of IGF1 increased post-treatment by 60%
AKs decreased by >75%

Post-treatment reflectance confocal microscopy:
reduced keratinocyte disarray and scales
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AFLs have also been studied as a pre-treatment to photodynamic
therapy (PDT) due to their ability to improve uptake of topical
drugs. AFL treatment preceding PDT was significantly more
effective than conventional PDT; 92% of patients had a complete
response, compared to 66% for conventional PDT, and recurrence
rates were significantly lower.?" Additionally, AFL-assisted PDT
may allow for reduced incubation time with the photosensitizing
agent without compromising efficacy.?'??

Non-ablative Fractional Lasers

In contrast to AFLs, non-ablative FLs (NAFLs) have a milder
treatment effect, causing controlled dermal tissue injury without
compromising the epidermis.® The data is less clear regarding
efficacy of NAFL as monotherapy for AKs. In a study by Katz
et al, NAFL clinically decreased AKs by 56%, however, 83% of
follow-up biopsies had persistent dysplastic cells between
MTZ and were diagnosed as AK or squamous cell carcinoma
(SCC).6 Conversely, Weiss et al. doubled the density of MTZ in
their treatment protocol and found that NAFL monotherapy was
efficacious, reducing AKs by 87% with 86% of follow-up biopsies
demonstrating AK clearance.’

Delaying Development of NMSC

Preliminary research is also encouraging for use of FLs in
patients with NMSC history to prevent additional NMSCs,
however, data is overall limited. One in vivo study found that
repeated AFL treatment in UV-exposed hairless mice delayed
SCC development compared to control mice by 12, 19, and 30
days for the 1%, 2", and 3 tumors.® Additionally, a retrospective
review of patients with prior facial NMSC revealed that NAFL
treatment decreased risk of subsequent NMSC development by
nearly 50% (20.9% vs 40.4%) and significantly delayed timing of
development compared to controls.?

Conclusion

FL treatment is a promising strategy for NMSC prevention;
FLs injure photodamaged skin and promote a regenerative
wound healing response, in addition to modulating cutaneous
biologic processes contributing photocarcinogenesis, such as
IGF-1 signaling. However, further research is needed to establish
consensus on FL treatment protocols, as current studies utilize
a variety of laser types, settings, and treatment schedules.
Additional work will also be required to fully understand the role
of FL relative to currently available NMSC prevention therapies.

Disclosure
The authors declare no conflicts of interest.

References

1. Chen SX, Cheng J, Watchmaker J, et al. Review of lasers and energy-
based devices for skin rejuvenation and scar treatment with histologic
correlations. Dermatol Surg Off Publ Am Soc Dermatol Surg Al
2022;48(4):441-448.

Frommeyer TC, Rohan CA, Spandau DF, et al. Wounding therapies for
prevention of photocarcinogenesis. Front Oncol. 2021;11:813132.

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).

429

20.

21.

22.

23.

VOLUME 22 * ISSUE 9

FEATURED CONTENT JOURNAL OF DRUGS IN DERMATOLOGY

Preissig J, Hamilton K, Markus R. Current laser resurfacing technologies: a
review that delves beneath the surface. Semin Plast Surg. 2012;26(3):109-
116.

Sadick NS, Smoller B. A study examining the safety and efficacy of a
fractional laser in the treatment of photodamage on the hands. J Cosmet
Laser Ther Off Publ Eur Soc Laser Dermatol. 2009;11(1):29-33.

Olesen UH, Jacobsen K, Lerche CM, et al. Repeated exposure to fractional
CO2 laser delays squamous cell carcinoma formation and prevents clinical
and subclinical photodamage visualized by line-field confocal optical
coherence tomography and histology. Lasers Surg Med. 2023;55(1):73-81.
Katz TM, Goldberg LH, Marquez D, et al. Nonablative fractional
photothermolysis for facial actinic keratoses: 6-month follow-up with
histologic evaluation. J Am Acad Dermatol. 2011,65(2):349-356.

Weiss ET, Brauer JA, Anolik R, et al. 1927-nm fractional resurfacing of
facial actinic keratoses: a promising new therapeutic option. J Am Acad
Dermatol. 2013;68(1):98-102.

Manstein D, Herron GS, Sink RK, et al. Fractional photothermolysis: a new
concept for cutaneous remodeling using microscopic patterns of thermal
injury. Lasers Surg Med. 2004,34(5):426-438.

Purschke M, Laubach HJ, Rox Anderson R, et al. Thermal injury causes
DNA damage and lethality in unheated surrounding cells: active thermal
bystander effect. J Invest Dermatol. 2010;130(1):86-92.

. Chen R, Wargo JJ, Williams A, et al. Single ablative fractional resurfacing

laser treatment for forearm actinic keratoses: six month follow-up data
from an intrapatient comparison between treated and untreated sites.
Lasers Surg Med. 2020;52(1):84-87.

. Spandau DF, Lewis DA, Somani AK, et al. Fractionated laser resurfacing

corrects the inappropriate UVB response in geriatric skin. J Invest
Dermatol. 2012;132(6):1591-1596.

. Lewis DA, Travers JB, Somani AK, et al. The IGF1/IGF-1R signaling axis

in the skin: a new role for the dermis in aging-associated skin cancer.
Oncogene. 2010;29(10):1475-1485.

. Lewis DA, Yi Q, Travers JB, et al. UVB-induced senescence in human

keratinocytes requires a functional insulin-like growth factor-1 receptor and
p53. Mol Biol Cell. 2008;19(4):1346-1353.

. Lewis DA, Travers JB, Machado C, et al. Reversing the aging stromal

phenotype prevents carcinoma initiation. Aging. 2011,3(4):407-416.

. Kemp MG, Spandau DF, Travers JB. impact of age and insulin-like growth

factor1 on DNA damage responses in UV-irradiated human skin. Mol J
Synth Chem Nat Prod Chem. 2017;22(3):356.

. Travers JB, Spandau DF, Lewis DA, et al. Fibroblast senescence and

squamous cell carcinoma: how wounding therapies could be protective.
Dermatol Surg Off Publ Am Soc Dermatol Surg Al. 2013;39(7):967-973.
Trovato E, Fiorani D, Cartocci A, et al. IGF1 synthesis after CO2 fractional
laser resurfacing (FLR): New insights in the treatment of scalp actinic
keratoses. Lasers Surg Med. Published online May 24, 2023. 2023;10.1002/
Ism.23680

. Spandau DF, Chen R, Wargo JJ, et al. Randomized controlled trial of

fractionated laser resurfacing on aged skin as prophylaxis against actinic
neoplasia. J Clin Invest. 2021;131(19):e150972.

. Fuchs A, Marmur E. The kinetics of skin cancer: progression of actinic

keratosis to squamous cell carcinoma. Dermatol Surg Off Publ Am Soc
Dermatol Surg Al. 2007;33(9):1099-1101.

Worley B, Harikumar V, Reynolds K, et al. Treatment of actinic keratosis: a
systematic review. Arch Dermatol Res. 2023;315(5):1099-1108.

Choi SH, Kim KH, Song KH. Efficacy of ablative fractional laserassisted
photodynamic therapy with short-incubation time for the treatment
of facial and scalp actinic keratosis: 12-month follow-up results of a
randomized, prospective, comparative trial. J Eur Acad Dermatol Venereol
JEADV. 2015;29(8):1598-1605.

Vrani F, Sotiriou E, Lazaridou E, et al. Short incubation fractional CO2 laser
assisted photodynamic therapy vs. conventional photodynamic therapy
in field-cancerized skin: 12-month follow-up results of a randomized
intraindividual comparison study. J Eur Acad Dermatol Venereol JEADV.
2019;33(1):79-83.

BensonTA, Hibler BP, Kotliar D, et al. Nonablative fractional laser treatment
is associated with a decreased risk of subsequent facial keratinocyte
carcinoma development. Dermatol Surg Off Publ Am Soc Dermatol Surg
Al. 2023;49(2):149-154.

AUTHOR CORRESPONDENCE

Adam Friedman MD FAAD

ajfriedman@mfa.gwu.edu

JO09022

No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. If you feel you
have obtained this copy illegally, please contact JDD immediately at support@jddonline.com





