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Introduction

Alopecia areata (AA) is an autoimmune skin disorder causing
hair loss, thus, often negatively impacting patients’ quality of
life. Current treatment modalities for AA consist of
intralesional corticosteroid injection, topical immunotherapy,
and topical and systemic corticosteroids, but have substantial
disadvantages such as the injection-associated pain, allergic
sensitization, and various adverse effects [1]. Laser treatment
using a 308-nm excimer laser (EL) has been reported to have
benefits in treating AAwith a non-pharmaceutical manner [2].
A r e c en t l y i n t r o du c ed g a i n - sw i t c h ed 311 - nm
Titanium:Sapphire laser (TSL) has been used in the treatment
of vitiligo, with a therapeutic efficacy similar to that of EL [3,
4]. Thus, in the present study, we evaluated the effectiveness
and safety of the 311-nm TSL in the treatment of AA.

Methods

This open trial enrolled patients diagnosed with AA between
May 2017 and December 2018. The alopecic lesions were
treated once or twice weekly using a gain-switched 311-nm
TSL (Pallas; Laseroptek, Seongnam, Korea). The initial treat-
ment dose was 300 mJ/cm2, with a 50mJ/cm2 increase at each
subsequent session and continuing until post-treatment erythe-
ma occurred. In some patients, prior medical treatments were

not discontinued to maintain the existing therapeutic effect.
The final analysis included patients who had undergone at
least ten treatment sessions of TSL. Two dermatologists inde-
pendently compared the photographs of the baseline and final
follow-up and assessed the level of hair regrowth using a
quartile grading scale (no regrowth, 0%; mild, 1–24%; mod-
erate, 25–49%; good, 50–74%; excellent, 75–99%; complete,
100%). This study was approved by our institutional review
board (VC19RESI0033).

Results

The 19 AA patients (10 women and 9 men) enrolled, includ-
ing three with alopecia totalis (AT), had a median age of 39
years (range, 3–68) (Table 1). Nine patients had not responded
to previous conventional treatments prior to enrollment. The
median maximum dose was 700 mJ/cm2 (range, 300–1650).
Fourteen patients (73.9%) showed excellent to complete hair
regrowth after a median of 14 treatments (range, 10–34) for
3.5 months (range, 2–8) (Fig. 1). One of them was AT patient
(Fig. 2). Of the remaining 5 patients, 3 showed good (n = 1) or
moderate (n = 2) hair regrowth whereas the remaining two
patients, both of whom had AT, did not respond to treatment.
Five patients (26.3%) experienced persistent erythema lasting
> 48 h, but it improved spontaneously within a few days. No
serious adverse events requiring treatment cessation occurred

Discussion

In this pilot study, a remarkable response to 311-nm TSL was
achieved in 73.9% of the treated AA patients, including one of
the three AT patients. Except for the occasional occurrence of
self-resolving persistent erythema, treatment was well-tolerat-
ed. Moreover, our study included two children under the age
of 10, and they and their parents were very satisfied with the
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TSL treatment with no risk of systemic adverse events and no
treatment pain.

Although the mechanism by which TSL induces hair re-
growth in AA has yet to be investigated, it seems to be related
to the photobiological effects of modulating the immune

response, such as NBUVB, which emits a 311 nm as a peak
wavelength. EL that emits a wavelength of 308 nm adjacent to
311 nm is expected to induce cutaneous immunosuppression,
and reported to be effective in the treatment of AA. EL not
only induces apoptosis in autoreactive T cells but also affects

Fig. 2 Alopecia totalis treated
with a gain-switched 311-nm
Titanium:Sapphire laser. a A 27-
year-old female (patient 13) with
a 21-year history of alopecia
areata before treatment. b The
regrowth of all hair was evident
after 12 treatment sessions (3
months). c Full regrowth was
achieved after 30 sessions (7
months)

Fig. 1 Alopecia areata treated with with a gain-switched 311-nm
Titanium:Sapphire laser. a A 41-year-old male (patient 12) with 6-
month duration of alopecia areata before treatment. b After 13
treatment sessions, complete hair regrowth was observed (patient 12). c
A 56-year-old male (patient 19) with a 1-month duration of alopecia
areata before treatment. d After 10 treatment sessions, excellent hair

regrowth was observed (patient 19). e A 36-year-old female (patient 4)
with 2-month duration of alopecia areata before treatment. f After 3
months with 6 treatment sessions, excellent hair regrowth was observed
(patient 4). g An 8-year-old female (patient 2) with 6-month duration of
alopecia areata before treatment. h After 2 months with 11 treatment
sessions, complete hair regrowth was observed (patient 2)
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immune reactions beyond the irradiated lesions by reducing
circulating interleukin-17 levels and restoring regulatory Tcell
populations [5]. In a recent study of the use of EL in the
treatment of vitiligo, stimulation of the Wnt/β-Catenin signal-
ing pathway was demonstrated [6] and may also participate in
the induction of hair regrowth in AA patients. It is assumed
that the TSL also induces hair regrowth of AA with similar
mechanisms as ELs, but the mechanism needs to be clarified
in future studies.

Our work had several limitations. First, there was no un-
treated control group to rule out the possibility of spontaneous
hair regrowth. Since it was the first pilot study using a novel
laser, we did not set up a control group. Further controlled trial
with a sham control group should be conducted to clarify the
therapeutic effect of TSL. Second, some patients who used
topical corticosteroid prior to enrollment were allowed its con-
tinuous use during the study, which may have affected the
outcome. However, since TSL was additionally performed
on patches that had no response to previous treatments, most
of the hair regrowth observed in our study is presumed to be
due to the therapeutic effect of TSL.

We found the effectiveness and safety of TSL treatment in
patients with AA. The 311-nm TSL provides a non-invasive,
pain-free treatment for AA patients without any risk of ad-
verse drug reactions and can be safely treated at various ages.
It would be promising for AA patients, especially for children
who are concerned about painful procedure. Because 311-nm
TSL has a longer wavelength than 308-nm EL, it may pene-
trate deeper to the level of the hair bulb in the skin. Further
controlled trials are needed to confirm our findings.
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