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ABSTRACT: Chronic solar lentigines of the lower limbs are challenging to manage due to delayed healing
and variable responses to conventional therapies, and evidence guiding optimal treatment strategies for
this anatomical region remains limited. We report a case of a 69-year-old Malaysian Chinese woman with
a 20-year history of progressive solar lentigines affecting both lower limbs, predominantly over the knees
and calves, with minimal response to conservative skincare measures. A sequential treatment protocol
was employed, consisting of six sessions of Q-switched Nd:YAG laser (QSNYL) at two-month intervals
(Phase 1), followed by alternating monthly sessions of QSNYL and polynucleotide (PN) therapy (Phase 2).
Progressive lightening of pigmentation was observed during Phase 1, with further improvement after the
introduction of combination therapy in Phase 2. The treatment was well tolerated, with no significant
adverse events. Patient-reported outcomes, assessed using the Global Aesthetic Improvement Scale
(GAIS), scored 1 (very much improved). At the two-year follow-up, sustained clinical improvement was
observed. This sequential combination therapy may represent a safe, effective, and well-tolerated strategy
for managing chronic lower limb solar lentigines.
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INTRODUCTION pigmented lesions, including solar lentigines.

QSNYL operates on the principle of selective

Chronic hyperpigmentation of the lower limbs,
including  solar lentigines, is commonly
encountered in clinical practice. However, clinical
evidence on treatment remains limited compared
with facial pigmentary disorders. Most published
studies on the management of solar lentigines have
primarily focused on the face and upper
extremities [1]. Consequently, current treatment
strategies for pigmentary disorders of the lower
extremities are largely extrapolated from evidence
derived from facial or generalized cutaneous
involvement.

Q-switched Nd:YAG laser (QSNYL) therapy is
an established modality for the treatment of benign

photothermolysis, whereby melanin is targeted
while minimizing thermal injury to surrounding
tissues. It has been widely used in the treatment of
solar lentigines with favourable clinical outcomes
[2-5]. However, adverse effects such as post-
inflammatory hyperpigmentation have also been
reported, particularly in Asian skin types [6].
Polynucleotides (PN) are highly purified
natural DNA molecules extracted from trout
gonads [7]. Emerging evidence suggests that PN
may provide a safe and effective option for skin
rejuvenation, including improvement in skin
texture, elasticity, and reduction of fine wrinkles [8].
Accordingly, PN may serve as a potential adjunct in
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combination-based aesthetic treatments to
enhance overall clinical outcomes.

Treatment of photoaged skin on the lower
limbs is inherently more challenging due to slower
healing capacity and reduced density of follicular
sebaceous units [9]. Therefore, conservative
therapeutic approaches, including lower fluence
settings, longer treatment intervals, and staged
protocols, may be more appropriate for this
anatomical region. Furthermore, management of
lower limb skin concerns often requires a
multimodal approach, as pigmentary changes may
coexist with alterations in skin texture, elasticity,
and overall dermal quality. A review of leg
rejuvenation techniques has emphasized that
combination strategies are typically necessary to
address the multifactorial nature of lower limb
ageing [9]. Such approaches aim to target multiple
contributing factors simultaneously and may lead
to better aesthetic outcomes compared with
monotherapy. This case report presents the clinical
outcome of a combination treatment involving
QSNYL and PN in a patient with solar lentigines of
the lower limbs.

CASE PRESENTATION

A 69-year-old Malaysian Chinese woman presented
with a 20-year history of progressive
hyperpigmentation affecting both lower limbs,
which had gradually worsened and resulted in
cosmetic concern, negatively impacting her self-
confidence. The pigmentation was predominantly
distributed over the knees and calves, where
discrete to coalescent areas of hyperpigmentation
were observed. Similar lesions were also present
on the face, chest, and bilateral upper limbs.
However, these areas were not treated as part of
the present protocol, as the patient's primary
concern was the lower limbs.

Conservative management with regular use
of body moisturisers and sun protection resulted in
minimal improvement. The patient denied
associated pain, pruritus, ulceration, or episodes of
inflammation. Relevant contributing factors
included a history of regular swimming from a
young age, suggestive of chronic ultraviolet
exposure, as well as xerosis. Her past medical
history was significant for traumatic brain injury
five years prior, for which she was receiving
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prophylactic levetiracetam once daily. There was no
history of photosensitising medication use, chronic
venous insufficiency, or recent lower limb trauma.

On  physical examination,  multiple
symmetrical, well-demarcated brown to dark
brown macules consistent with solar lentigines
were observed over the bilateral lower limbs, with
no evidence of active inflammation, scaling,
ulceration, or infection. Peripheral circulation was
clinically adequate. A clinical diagnosis of bilateral
lower limb solar lentigines was made.

MANAGEMENT

After obtaining written informed consent, a
sequential two-phase treatment protocol was
initiated. In Phase 1, the patient underwent
treatment with a QSNYL system (Lutronic Spectra
XT, South Korea), utilizing both 1064 nm and 660
nm ruby laser-like treatment mode. Sessions were
performed at approximately 2-month intervals for
a total of six sessions, aiming to gradually reduce
pigment burden while allowing adequate recovery
between treatments. The 1064 nm QSNYL was
delivered at a fluence of 1 J/cm?, spot size of 8 mm,
frequency of 10 Hz, and three passes. This was
combined with the 660 nm ruby-like handpiece at a
fluence of 1 J/cm?, spot size of 3 mm, frequency of
1 Hz, and a single pass, with frosting used as the
clinical endpoint.

Following completion of Phase 1, Phase 2
consisted of alternating monthly sessions of QSNYL
and polynucleotide (PN) therapy (Plinest®, Mastelli,
Italy), with each modality administered at
approximately 4-week intervals. A total of four PN
sessions were performed. PN was administered at
a total volume of 2 mL via intradermal
microinjections using a 31G needle, targeting the
pigmented areas of the lower limbs. QSNYL
sessions during Phase 2 were performed using the
same parameters as those applied in Phase 1.

After completion of the planned
combination phase, QSNYL treatment was
continued as maintenance therapy. Treatment
intervals for Sessions 14-16 were extended beyond
monthly scheduling as part of an individualised
treatment approach. The total treatment duration
was approximately 26 months, from June 2023 to
August 2025. Figure 1 provides an overview of the
treatment protocol administered.
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Figure 1. Schematic representation of the sequential two-phase QSNYL and PN treatment protocol. Phase 1 consisted
of six QSNYL sessions performed at approximately 2-month intervals. Phase 2 involved alternating sessions of QSNYL
and PN therapy. PN was administered for a total of four sessions, followed by continuation of QSNYL as maintenance

therapy.
CLINICAL OUTCOMES

Standardized clinical photographs were obtained at
predefined time points using consistent patient
positioning, camera settings, and lighting
conditions to facilitate objective visual comparison.
Clinical outcomes were evaluated by both the
clinician and the patient using the Global Aesthetic
Improvement Scale (GAIS), a 5-point subjective
scale comparing post-treatment appearance with

baseline (1 = very much improved, 2 = much
improved, 3 = improved, 4 = no change, and 5 =
worse).

Progressive improvement in pigmentation
was observed throughout the treatment course.
lightening of solar

During Phase 1, gradual

lentigines was noted following repeated QSNYL
sessions (Figures 2B and 3B) compared with
baseline (Figures 2A and 3A), without evidence of
worsening pigmentation or prolonged
inflammatory response. Following the introduction
of combination therapy in Phase 2 and subsequent
maintenance treatment, further improvement in
pigmentation was observed (Figures 2C and 3C),
accompanied by a more uniform skin tone and
enhanced overall appearance of the bilateral lower
limbs.

Following Phase 1, the patient-reported
and clinician-assessed GAIS scores were 2 (much
improved) and 3 (improved), respectively. After
Phase 2, both scores improved to 1 (very much
improved), as shown in Table 1.

Figure 2. Anterior view of the lower limbs showing solar lentigines at (A) baseline, (B) after completion of Phase 1
(Session 6), and (C) after completion of Phase 2 (Session 16).
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Figure 3. Posterior view of the lower limbs showing solar lentigines at (A) baseline, (B) after completioh of Phase 1
(Session 6), and (C) after completion of Phase 2 (Session 16).

Table 1. GAIS scores across treatment phases.
Treatment Phase Patient Clinician
Phase 1 2 3
Phase 2 1 1

The patient tolerated both QSNYL and PN
treatments well. Transient post-procedural
erythema and mild pruritus were occasionally
reported and resolved with conservative measures,
including  moisturisation,  menthol-containing
topical agents, and oral antihistamines as needed.
No significant adverse events, such as blistering,
scarring, or post-inflammatory hyperpigmentation,
were observed throughout the treatment course.
At the two-year follow-up after completion of Phase
2, clinical improvement was maintained, with
sustained lightening of solar lentigines and no
evidence of recurrence.

DISCUSSION

Chronic solar lentigines affecting the lower limbs
may present a therapeutic challenge in aesthetic
practice. Available treatments for lentigines include
topical agents and energy-based devices, while
laser therapy has demonstrated greater
effectiveness compared with other treatment
modalities, with a favourable safety profile [1].

In the present case, treatment was guided
by a theoretical “break and build” concept. This
approach refers to an initial pigment-targeting
phase using laser therapy to fragment melanin
(“break”), followed by a subsequent regenerative
phase in which PN are introduced to support
dermal recovery and improve overall skin quality
(“build”). This sequential strategy was applied to
achieve both pigment reduction and adjunctive
improvement in skin quality.

Repeated QSNYL treatment during Phase 1
was associated with gradual lightening of
pigmentation without significant adverse effects.
This finding is consistent with previous studies
demonstrating the efficacy of QSNYL in the
treatment of solar lentigines [2-5]. In addition,
comparative studies have reported superior
efficacy and higher patient satisfaction with QSNYL
than with cryotherapy, along with a lower incidence
of adverse effects [10].

The introduction of PN therapy during Phase
2 represents a sequential combination approach in
which a pigment-targeting modality was
complemented by a treatment aimed at enhancing
skin quality. While QSNYL continued to address
residual pigmentation, PN was incorporated as an
adjunctive biostimulatory treatment in the later
phase.  Previous studies have reported
improvements in skin texture, elasticity, tone
uniformity, and radiance following PN therapy in
aesthetic applications [8,11]. In this context, PN
may have contributed to the observed
improvement in overall skin quality and tone
homogeneity. Both QSNYL and PN treatments were
well tolerated, with no serious adverse events
reported throughout the treatment course.

CONCLUSION

This case demonstrates that a sequential treatment
strategy combining QSNYL and PN therapy may be
a safe and effective approach for managing chronic
lower limb solar lentigines. A staged protocol
involving initial pigment reduction followed by
regenerative support was associated with
sustained clinical improvement and high patient
satisfaction at the two-year follow-up after the last
treatment. Further studies are warranted to
evaluate this approach in larger patient cohorts
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and to establish standardized treatment protocols
for lower limb pigmentary disorders, incorporating
objective pigment quantification and controlled
comparative designs.
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