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Treatment of Café-au-lait Macules Using a Q-switched Laser 
Followed by Serial Fractional Thulium Laser Treatments

Café-au-lait macules are a benign cutaneous pigmentary disorder with 
variable responses to laser treatment. We treated a 21-year-old female 
with recurred café-au-lait macules on the thigh using a combination of 
frequency-doubled Q-switched neodymium-doped yttrium aluminum 
garnet laser followed by 10 sessions of fractional laser, via a novel 1,927 
nm fractional thulium laser. At the 11-month follow-up after the last 
treatment, no foci of re-pigmentation were found. We suggest that 
fractional thulium laser resurfacing, combined with conventional 
Q-switched laser treatment, can be used as a safe and effective adjuvant 
therapy in patients with treatment-resistant café-au-lait macules.
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Introduction 

The removal of café-au-lait macules (CALMs) are re-
lated with a significant challenge due to variable response 
to therapeutic options, high rate of recurrence and in-
creased risk of adverse effects. We report the use of a 
novel fractional thulium laser system for the treatment of 
CALMs which recurred after a conventional Q-switched 
laser treatment.

CASE REPORT

A 21-year-old healthy Korean female presented to our 
clinic for removal of a pigmented lesion on the anterior 
thigh, which had been present since childhood. According 
to the patient, the lesion had been previously treated by “a 
pigment laser” but relapsed after several months. Physical 
examination revealed variably pigmented brown patches 
with irregular shapes and borders on the anterior side of 
left thigh (Fig. 1A). Under the clinical diagnosis of recurred 
CALMs, she received treatment using a frequency-dou-
bled Q-switched neodymium-doped yttrium aluminum 
garnet (Nd:YAG) laser (Con-Bio RevLite SI; Cynosure, Inc., 
Westford, MA, USA) with the following parameter: 532 
nm, 2 mm spot, 3.0 J/cm2, 1 pass with minimal overlap). 
She demonstrated near complete clinical improvement 
at the follow-up 4 months after the Q-switched laser 
treatment (Fig. 1B). Eleven months after the Q-switched 
laser treatment, the patient visited our clinic with the 
recurrence of pigments. Diffuse, irregular pigmented 
patches were noted on the previous laser treatment site 
(Fig. 1C). The patient’s pigmentary patches were treated 
using a novel 1,927-nm fractional thulium-doped fiber 

laser (LASEMD™; Lutronic Corp., Goyang, Korea). Each 
pulse of this laser system generates 40 fractionated 
zones of thermal injury over an area of about 10 mm × 4 
mm. After fractional irradiation with treatment Level 3 (5 
W, 2.4 mJ) and 5-6 laser passes, manufacturer-supplied 
vitamin C-containing hydrogel was applied to the treat-
ment area. Ten treatment sessions were performed with 
an interval of 2-3 weeks. Treatment was well-tolerated 
with the use of topical anesthetic cream application be-
fore laser irradiation. Temporary erythema was noted for 
2 days and microcrusts existed for one week after laser 
treatment. Besides, no significant adverse events were 
noted throughout the treatment period. The patient was 
followed up at 6 months after the laser fractional thulium 
laser treatment and there were no signs of recurrence of 
CALMs (Fig. 1D).

DISCUSSION

The most frequently used lasers for the treatment 
of CALMs are the Q-switched lasers, including ruby,1 
Nd:YAG,2 and alexandrite.3 Other approaches using 
erbium:YAG laser4 or low-fluence Q-switched laser5 have 
been reported for the treatment of CALM. However, the 
results are inconsistent and the therapeutic outcome is 
not easy to predict in general.2 Recently, the use of frac-
tional laser systems, either ablative6 or non-ablative,7 have 
been reported in the literature. In the present case, previ-
ous relapse of CALMs may have partially resulted from 
the age of the patient and anatomic site of treatment, as 
the lower extremity is known to yield the poor response 
to laser treatment. To the best of our knowledge, this is 
the first report using fractional thulium laser resurfacing 
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Fig. 1. Serial photograph of a 21-year-old female with recurred café-au-lait macules on anterior thigh (A), demonstrating near-complete resolution 
(B, 4 months) and re-pigmentation (C, 11 months) after the Q-switched laser treatment. Six months after 10 sessions of fractional thulium laser 
resurfacing, the lesion was clear with no visible signs of recurrence (D).



CALM and Fractional Thulium Laser
Nark-Kyoung Rho

	    VOLUME 6  NUMBER 1  JUNE  2017 43

C
ase R

eport

for the treatment of therapy-resistant CALMs. The novel 
wavelength of 1,927 nm delivered by the thulium laser has 
been studied for the treatment of photoaging and melas-
ma.8 This wavelength has a higher absorption coefficient 
for water than the conventional fractional 1550 nm lasers, 
conferring a greater ability to target epidermal structures 
with precision with minimal damage to the dermis. The 
other characteristic of this wavelength is its reported 
maximum depth of penetration of 200 μm. This superficial 
treatment depth, along with its high water affinity, makes 
thulium be very suitable for epidermal pigmentary indica-
tions. Because the pathology in café-au-lait macules is 
located entirely within the basal layer of the epidermis, 
some authors4 suggest that atraumatic removal of the 
epidermis with ablative lasers might be useful. The use 
of fractional thulium laser is advantageous over conven-
tional ablative laser resurfacing treatments which have 
drawbacks including pain and downtime. However, due to 
its fractional treatment pattern, this approach should be 
performed repeatedly. Considering most recurrences of 
CALMs occur within 1 year of treatment and our follow up 
showing no repigmentation has only been for 6 months, 
it remains unknown whether treatment permanently re-
solved the patient’s conditions. However, we suggest that 
repetitive fractional thulium laser irradiation is effective, 
safe, and well-tolerated treatment modality with no post-
inflammatory hyperpigmentation and minimal downtime. 
Further long-term, controlled studies are recommended 
to validate the efficacy of this novel fractional laser sys-
tem.
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