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Postinflammatory hyperpigmentation (PIH) is a common problem
after cosmetic procedures and successful treatment of PIH remains
challenging. We report the case of a 33-year-old man who presented
with hyper-pigmented skin lesions on his legs that persisted for 6 months
following laser hair removal. We used a 1,927-nm thulium fiber laser to
treat the lesions, resulting in near complete resolution after five sessions
over a 1 month interval.

provided the original work is properly cited.

Introduction
The development of postinflammatory hyperpigmentation (PIH)
after cosmetic procedures, particularly those that employ lasers and
chemical peels, is always a concern, especially in darker skin types.
Radmanesh et al. reported that PIH is a major complication of intense
pulsed light hair removal therapy [1]. PIH can last from months to
years and may cause significant social and emotional stress to patients.
Although many treatment modalities (e.g. topical bleaching agents,
chemical peels, lights, and lasers) have been developed for PIH, its
management is challenging due to its recurrent and refractory nature
[2].
Here, we report a case of epilation-related PIH successfully
treated by a 1,927-nm thulium fiber laser.

Case Report
A 33 year-old man with Fitzpatrick skin type IV presented to
our clinic with a 6-month history of brown macules and patches on
the both legs (Figure 1A). He stated that the pigmentation occurred
after laser hair removal on the area. He had been using several topical
treatments, including hydroquinone 4%, tretinoin, and arbutin
without any improvement. He was diagnosed with PIH and laser
treatment was recommended. We used a 1,927-nm thulium fiber
fractional laser (Fraxel re:store Dual, Solta Medical Inc., Hayward, CA,
USA) for 5 sessions at 5 mJ/cm2, with 30–35% surface area coverage
and 8 passes with 1-month intervals between treatments. The patient
was instructed to avoid sun exposure after the laser treatment and a
moisturizer was applied over the area twice daily. After 5 treatments,
the lesions had markedly resolved (Figure 1B).

Discussion
Postinflammatory hyperpigmentation (PIH) is a reactive

Figure 1: (A) Postinflammatory hyperpigmentation on the leg after laser hair
removal. (B) After 5 treatments with a 1,927-nm thulium fiber laser.

hypermelanosis of the skin that occurs as a consequence of various
cutaneous disorders as well as therapeutic interventions. PIH
is benign, but is of particular concern in Asian patients because
the treatment of PIH tends to be difficult and prolonged in these
populations. PIH commonly occurs in Fitzpatrick skin types III to VI
like the present case, and can have a considerable impact on quality
of life. The majority of cases will improve spontaneously, but this
can take months or even years to resolve and in some cases can be
permanent. Treatment may be prolonged, lasting 6 to 12 months or
longer for adequate restoration of normal pigmentation.
Treatment modalities consist of a variety of medications
and procedures. These include topical bleaching agents, such
as hydroquinone, azelaic acid, kojic acid, retinoids, vitamin C,
chemical peels, laser therapy, and sunscreens. It has been reported
that treatment with the Q-switched ruby laser, low-dose Q-switched
Nd:YAG laser, 579-/511-nm copper bromide laser, and fractional
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1550-nm erbium-doped fiber laser improve PIH. However, it is
important to note that these same therapeutic modalities may also
play a role in causing PIH [2-5].

deeper skin lesions. The superficial targeting in combination with the
integrated cooling provides patients with improved comfort during
treatment.

The exact pathogenesis of this condition is unknown, PIH
might be caused by mechanisms that occur in epidermal or dermal
melanosis. The epidermal inflammatory response results in the release
and subsequent oxidation of arachidonic acid to prostaglandins,
leukotrienes, and other products. These products of inflammation
alter the activity of both immune cells and melanocytes. Specifically,
inflammatory products stimulate epidermal melanocytes, causing
increased synthesis of melanin and a subsequent increase in transfer
of pigment to surrounding keratinocytes. Such increased stimulation
and transfer of melanin granules results in epidermal hypermelanosis.
Dermal melanosis occurs when inflammation disrupts the basal cell
layer, causing melanin pigment to be released and then trapped within
macrophages in the papillary dermis, also known as pigmentary
incontinence [2,6].

In this case report, epilation-related PIH was successfully treated
using a 1,927-nm thulium fiber laser. Further controlled studies are
warranted to better understand the efficacy, longevity, and optimal
laser settings for the treatment of PIH.

Fractional photothermolysis may be used to treat
postinflammatory hyperpigmentation. Fractional photothermolysis
is a technology whereby thermal columns of injury in the dermis are
created and surrounded by zones of undisturbed tissue. This allows
for rapid healing of the treated area through epidermal cell migration
from adjacent viable epidermis aided by the intact stratum corneum.
The mechanism by which the melanin in PIH is eliminated may involve
the extrusion and transepidermal vacuolar elimination of dermal and
epidermal content, known as microscopic epidermal necrotic debris,
through a compromised dermal–epidermal junction. Fractional
photothermolysis initiates this transport system [3,7]. Polder et al.
reported that using a 1,927-nm fractional thulium fiber laser was a
safe and effective treatment for nonfacial photo damage [8]. Other
studies also reported the successful use of the 1,927-nm fractional
thulium laser for the management of melasma [9,10]. However there
is limited clinical data using this modality for the treatment of Lee et
al. reported use of the 1,927-nm fractional thulium laser in a patient
with prolonged PIH following cupping therapy [11]. They treated by
laser set at a fluence of 5-10 mJ per micro-beam, eight passes were
made over the lesion during each session and total four sessions
with 4-week intervals. It showed marked improvement at 1-month
follow-up after completion of four sessions of treatment. This laser
more effectively targets superficial skin layers for faster clearance of
pigment, whereas the previous 1,550-nm fractional laser is ideal for
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