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1 | INTRODUCTION
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Abstract

Background: Solar lentigo, a common epidermal hyperpigmented lesion found in sun-
exposed areas, results from the proliferation of melanocytes and the accumulation
of melanin. Although various treatments for solar lentigo have been explored, they
often lead to complications, including prolonged erythema and post-inflammatory
hyperpigmentation (PIH), posing significant concerns.

Objectives and methods: This study evaluated the safety and efficacy of the Vas-
culature Salvage Laser Surgery (VSLS) system. We treated six Korean patients, each
with solar lentigo, in a single session using the 532-nm nanosecond neodymium-doped
yttrium aluminum garnet (Nd:YAG) VSLS system, with follow-up periods ranging from
3 to 10 weeks.

Results: The treatment led to the complete removal of pigmented lesions in all patients
without resulting in PIH, even in cases where previous laser treatments had failed. The
only side effect observed was mild erythema, which resolved over the long term in most
instances.

Conclusions: The VSLS system emerges as a safe and effective treatment for pig-
mented lesions, including refractory solar lentigines. Nonetheless, additional studies

are required to verify its long-term efficacy.
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tretinoin, cryotherapy, lightening peels, and, more recently, laser

surgery.?2 The Q-switched (QS) 532-nm neodymium-doped yttrium

Solar lentigo, a relatively common epidermal hyperpigmented lesion,
manifests in sun-exposed areas as a result of melanocyte proliferation
and melanin deposition.! While these lesions are benign, their poten-
tial to cosmetically disfigure and diminish quality of life necessitates

treatment.? Various treatments have been explored, including topical

aluminum garnet (Nd:YAG) laser is the most frequently employed
laser.® Its capability to emit short bursts of high energy allows for the
destruction of melanosomes and melanin-containing cells through
photothermal and photomechanical effects.® Despite the efficacy and

safety of QS lasers in removing solar lentigines, the associated high risk
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FIGURE 1 A70-year-old woman received one 532-nm nanosecond Nd:YAG VSLS system (A), before treatment and (B), 4 weeks after the
treatment and (C), 8 weeks after the treatment). Nd:YAG, neodymium-doped yttrium aluminum garnet; VSLS, vasculature salvage laser surgery.

of complications, such as prolonged erythema and postinflammatory
hyperpigmentation (PIH), fosters patient hesitancy toward QS laser
treatments.’

In response to these challenges, the vasculature salvage laser
surgery (VSLS) system introduces two innovative technologies dis-
tinct from the traditional QS Nd:YAG laser.* The first innovation
involves a contact cooling system (ranging from —10°C to 0°C)
designed to minimize thermal damage to the adjacent epidermis.
This cooling mechanism significantly reduces cutaneous inflamma-
tion, thereby lowering the risk of PIH. The second advancement
is automatic laser treatment technology, which selectively targets
and uniformly irradiates only the pigmented lesions.* This paper
discusses the successful treatment of six patients with refrac-
tory solar lentigines using the 532-nm nanosecond Nd:YAG VSLS

system.

2 | CASE1

A 70-year-old woman presented to our clinic with light brown patches
on her left cheek (Figure 1A). She had previously undergone treat-
ments including intense pulsed light (IPL), laser toning, and multiple
sessions with a 532-nm Nd:YAG laser, all of which failed to produce the
desired results. Diagnosed with refractory solar lentigines, we applied
aVSLS system using a classic 532-nm QS Nd:YAG laser (Reepot, llooda,
Suwon, Republic of Korea) at settings of 220 mj, 1.75 J/cm2. Four weeks
posttreatment, the pigmentation had vanished and mild erythema was
noted (Figure 1B), which subsequently resolved within the following 4
weeks (Figure 1C).

3 | CASE2

A 67-year-old woman presented with irregularly shaped, light brown
patches on her left cheek (Figure 2A), reporting that the lesions
darkened following treatments with a CO, laser and a 532-nm
Nd:YAG laser. Upon diagnosing refractory solar lentigines, we admin-
istered treatment using the VSLS system with parameters identical
to those in Case 1. Four weeks after the treatment, significant
improvement was observed, with only minimal erythema remaining
(Figure 2B).

FIGURE 2 Solar lentigines located on the pre-auricular area of a
67-year-old woman, before (A) and at 4 weeks after the laser
treatment (B).

FIGURE 3 Asolarlentigo located on the right cheek of a
65-year-old woman, before (A) and at 10 weeks after the laser
treatment (B).

4 | CASE3

A 65-year-old woman had a light brown patch on her right cheek
(Figure 3A), which persisted after treatments with a 532-nm QS
Nd:YAG laser and a picosecond 755-nm Nd:YAG laser at our outpatient
clinic. Diagnosed with refractory solar lentigines, we treated the lesion
using the VSLS system, employing the same parameters as in Case 1.
Ten weeks following the initial treatment, the lesion had completely
cleared (Figure 3B).

5 | CASE4

A 56-year-old male presented with a brown patch on the left lateral
orbital area (Figure 4A). He reported that the lesion became darker
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FIGURE 4 Asolarlentigo located on the left lateral orbital area of
a 56-year-old man, before (A) and at 4 weeks after the laser treatment
(B).

FIGURE 5 Asolarlentigo located on the right upper eyelid of a
41-year-old man, before (A) and at 3 weeks after the laser treatment
(B).

after treatments with CO, laser, 532-nm QS Nd:YAG, and 785-nm
picosecond Nd:YAG laser. The diagnosis was refractory solar lentig-
ines, and treatment with a VSLS system was administered, using a
parameter of 220 mj, 1.75 J/cm?. Four weeks after the initial treatment,

the lesion had completely cleared (Figure 4B).

6 | CASES5S

A 41-year-old female sought cosmetic removal of a large, light brown
patch on the right upper eyelid (Figure 5A). This lesion remained after
two treatments with a 532-nm QS Nd:YAG laser. To address the refrac-
tory solar lentigines, laser treatment using the VSLS system with the
same parameters as in Case 1 was applied. Three weeks after the ini-
tial treatment, the pigmentation had completely cleared, leaving only
slight erythema (Figure 5B).

7 | CASE6

A 47-year-old female was concerned about speckled, light brown
patches on her left cheek (Figure 6A). This was the remaining lesion
after two treatments with a 532-nm Nd:YAG laser. A diagnosis of
refractory solar lentigines was made, and treatment with the VSLS
system was performed, using the same parameters as in Case 1. Four
weeks after the first treatment, the pigmentation had completely
cleared (Figure 6B).

FIGURE 6 Solarlentigines located on the left cheek of a
47-year-old woman, before (A) and at 4 weeks after the laser
treatment (B).

8 | DISCUSSION

All six patients achieved complete removal of pigmented lesions, previ-
ously unresponsive to other laser treatments, after just a single session
with the VSLS system. The only notable side effect was mild erythema,
which largely resolved upon follow-up.

Although some beneficial effects of other laser wavelengths for
lentigines such as 1064 nm, 755, and 675 nm were reported, the
532-nm QS Nd:YAG laser is frequently employed for solar lentig-
ines treatment owing to its efficacy.”"1° While 1064 nm, 755 nm,
and 675 nm lasers offer the advantage of deeper dermal penetra-
tion, contributing to skin rejuvenation, the 532 nm laser provides a
more targeted and effective treatment for lentigines by specifically
addressing epidermal pigmentation. However, the substantial risk of
complications, including prolonged erythema and PIH, causes con-
cern and deters patients from opting for QS laser therapies. PIH and
hypopigmentation often result from cutaneous inflammation, which
affects the surrounding vessels by producing inflammation through
a photomechanical effect.> The severity of PIH correlates with the
inflammation degree and the disruption extent at the dermo-epidermal
junction. Laser treatment destruction of the basal cell layer in inflamed
skinreleases a significant amount of melanin from keratinocytes, which
macrophages phagocytose in the upper dermis, leading to dermal
melanosis.®> Additionally, sun reexposure and hormonal changes can
cause the recurrence of lentigines.!? Darker-skinned individuals are
more prone to PIH, with an incidence rate of approximately 25% in
Asians following QS Nd: YAG laser treatment.® Both nanosecond and
picosecond lasers are effective in treating lentigines, with picosecond
lasers offering potentially faster and more precise pigment disruption
due to their shorter pulse duration. However, the higher energy lev-
els of picosecond lasers may increase the risk of side effects such as
erythema and post-inflammatory hyperpigmentation.'?

The VSLS system employed in these cases features a contact cooling
system and automatic laser treatment technology. The incorporation
of epidermal cooling using Cryogenic Precision Temperature Control
(CPTL) technology during laser procedures reduces pain associated
with the treatment, enables safer applications in individuals with
darker skin tones, and allows for the utilization of relatively high
fluences with precision to preserve treatment.'® Precision-controlled
hyper cooling at a constant temperature facilitates the delivery of
high-powered energy to the target area by triggering artificial vas-
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FIGURE 7 The treatment method of the VSLS system. VSLS, vasculature salvage laser surgery.

cular contractions. Supercooling control system actively controls
chromophores (hemoglobin) which could cause side effects or reduce
the effectiveness, by temporarily blocking the flow of blood within
the capillaries located in the papillary dermis. Relatively increased
amount of energy absorbed by melanin allows for high-energy delivery
focused on pigmented lesions contributing to safer and more effec-
tive treatment during laser therapy.!* Preventing its temperature
from surpassing the threshold for thermal damage also minimizes
the risk of nonspecific thermal injury to the skin surface caused by
laser pulses, which in turn may reduce the incidence of PIH.13 The
system’s automatic laser treatment technology focus the laser energy
exclusively on the target, ensuring uniform irradiation. Autoderm
(lesion recognition algorithm) technology allows for targeting specific
disease areas designated by the user, and effectively delivers multiple
rapid shots, thereby avoiding any skin damage caused by prolonged
exposure to the cold. Real time recognition of lesion shape and location
enables the extraction of appropriate scanning areas and displays the
range of energy delivery on the handpiece, considering the laser beam
characteristics, thereby minimizing untreated areas (Figure 7).

In conclusion, the 532-nm nanosecond Nd:YAG VSLS system is a
safe and effective method for treating pigmented lesions, including
refractory solar lentigines that did not respond to previous treatments.
Further research is necessary to verify its long-term efficacy and to
establish appropriate parameters for treating various pigmentation

conditions.
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