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Introduction
Androgenic alopecia (AGA) is the most prevalent form 
of hair loss, affecting approximately 70% of males and 
nearly 50% of females by the age of 50.1–4 This condition is 
primarily driven by androgenic hyperactivity and genetic 
predisposition, leading to progressive miniaturization 
of hair follicles and a disrupted anagen-to-telogen ratio, 
ultimately resulting in hair thinning and loss.3,5 Beyond 
its physical manifestation, AGA negatively impacts 
psychological well-being, often leading to decreased self-
esteem and an increased risk of mental health disorders, 
thereby reducing overall quality of life.1,5

Current treatment options for AGA include FDA-
approved topical minoxidil and oral finasteride, alongside 
other modalities such as hair transplantation.2,3,5,6 While 

these interventions show varying degrees of efficacy, they 
are associated with notable limitations, including high 
recurrence rates, adverse drug effects, and surgeries.3,4 
These challenges highlight the urgent need for alternative 
therapies that are both effective and well-tolerated, 
offering long-term benefits with minimal side effects.

The thulium laser, with a 1927-nm wavelength, is a 
fractional non-ablative laser that has been widely utilized 
in dermatology cases, particularly for skin rejuvenation 
and hair growth stimulation.1,3,5,7 Its mechanism of action 
involves the induction of wound healing processes, 
enhanced circulation to hair follicles, and activation of the 
Wnt/β-catenin signaling pathway, which plays a crucial 
role in hair follicle regeneration through the release of 
various growth factors.1,3,5,8 Additionally, the thulium 
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Abstract
Introduction: Androgenic alopecia (AGA) is the most prevalent form of hair loss, affecting both 
males and females. Current treatment modalities show varying degrees of efficacy, including 
high recurrence rates, potential adverse effects, and surgical trauma. The 1927-nm thulium laser 
has emerged as a promising alternative treatment, offering long-term benefits with good patient 
tolerability and minimal side effects.
Methods: A pre- and post-treatment study design was utilized to assess the efficacy of 1927-
nm thulium laser therapy in ten patients with AGA. The procedure involved laser application 
with a pulse duration of 300 µs, power output of 5 W, and a treatment distance of 0.7 mm, 
performed without anesthesia. Participants underwent two treatment sessions at two-week 
intervals, followed by a post-treatment evaluation two weeks after the final session. The 
primary outcome was the Global Photographic Assessment, based on a 7-point scale evaluating 
standardized clinical photographs before and after treatment. The secondary outcome was 
patient satisfaction, measured using the Global Aesthetic Improvement Scale (GAIS). Statistical 
analysis was conducted using paired t-tests for parametric data and Wilcoxon signed-rank tests 
for non-parametric data, with a two-tailed significance threshold.
Results: A significant clinical improvement was observed at follow-ups 1 and 2 when compared 
to baseline, with scores (mean ± SD) of 1.10 ± 0.316 and 2.00 ± 0.471 (P < 0.05). The patients 
also scored their satisfaction, which showed a significant improvement compared to baseline, 
with scores of 1.90 ± 0.316 and 3.00 ± 0.471 for follow-ups 1 and 2, respectively (P < 0.05). 
No treatment-related adverse events were reported, and pain levels during the procedure were 
minimal.
Conclusion: Thulium laser therapy is safe and effective in short-term evaluation for hair regrowth 
in AGA patients.
Keywords: Androgenic alopecia; Hair loss; Thulium laser.
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laser facilitates transdermal drug delivery, improving 
the penetration, absorption, and retention of topical 
medications, further enhancing treatment outcomes 
when used in combination.2,8

Several studies have demonstrated the efficacy and safety 
of thulium laser therapy in promoting hair regrowth in 
AGA.1,8 Clinical evidence, including a study involving 10 
AGA patients, reported a significant increase in the hair 
count and shaft diameter following monotherapy with the 
thulium laser, with even greater improvements observed 
when combined with topical growth factors 8. Reported 
adverse effects were minimal, with transient erythema, 
mild burning, and itching being the most common.1,8 
However, the thulium laser is a relatively new technology 
in Indonesia, and there is no existing evidence from the 
country regarding its effects on hair growth. Therefore, 
we aimed to provide clinical evidence on the efficacy and 
safety of thulium laser therapy in AGA patients from 
Indonesia. 

Methods
Study Design
This was a pre- and post-therapy study that compared 
AGA before and after thulium laser therapy. The sampling 
technique was purposive sampling for 3 months, resulting 
in 10 participants. Ten Healthy participants (5 males and 
5 females) between 18 and 59 years old with AGA who 
agreed to participate in research by signing the informed 
consent, and a medical action consent form, were enrolled 
in this study. Exclusion criteria included pregnancy, 
menopausal female, history of keloid or skin malignancy, 
photosensitivity, immunosuppressive state, and active 
infection. Patients who received previous lasers, chemical 
peeling, filler, Botox, microdermabrasion, or other light 
therapy in the past 6 months were excluded.

Treatment protocol
Before the laser therapy, the scalp skin was prepared 
using a disinfecting agent. No topical anesthesia was used 
before the laser therapy. The areas of hair thinning on 
the scalp were treated with standardized parameters for 
hair regrowth in all participants. The procedure utilized a 
1927-nm thulium laser (Lavieen, Wontech, South Korea), 
with a pulse duration of 300 µs, a power output of 5W, 
overlap 2 (two laser shots are given in an overlapping 
manner), and a treatment distance of 0.7 mm. The laser 
was applied continuously for 3-4 passes until slight 
erythema was observed (Figure 1).

The patients were scheduled for laser therapy twice 
at 2-week intervals, with follow-ups at 2 weeks after the 
first procedure (follow-up 1) and 2 weeks after the second 
procedure (follow-up 2). Shampooing, warm baths, 
and hard physical exercise were prohibited for 12 hours 
after the laser therapy. Application of a topical agent or 
administration of any medications was not permitted 

before the study recruitment for six months and during 
the course of the investigation.

Outcome evaluation
Efficacy and safety of the laser therapy were followed up 
2 weeks after the final treatment.9 The primary outcome 
was the global photographic assessment performed by two 
dermatologists who did not perform the laser procedure. 
The assessment was based on the interpretation of 
photographs before and after the treatment with the same 
angle using a 7-point global assessment scale (GAS): 
–3 = greatly decreased (-100% to -71%), –2 = moderately 
decreased (-70% to -41%), –1 = slightly decreased (-40% 
to -1%), 0 = no change, 1 = slightly increased (1% to 40%), 
2 = moderately increased (41% to 70%), and 3 = greatly 
increased (71% to 100%). 

The secondary outcome was the assessment of patients’ 
satisfaction with the overall treatment outcome using 
the Global Aesthetic Improvement Scale (GAIS). The 
GAIS values are 0 (no change), 1 (slightly improved), 
2 (improved), 3 (much improved), and 4 (very much 
improved). At each visit, medical examination and 
adverse effects related to laser treatment, including 
pain, erythema, erosion, oedema, seborrheic dermatitis, 
dryness, pruritus, and broken hair shaft, were registered 
at any time. The pain score was evaluated after every 
therapy using a visual analogue score.

Statistical Analyses
Statistical analyses were conducted using SPSS® v. 
18.0 (SPSS Inc., Chicago, USA). Descriptive data were 
collected in the table, then an analysis was carried out 
to determine the normality of data distribution using 
the Shapiro-Wilk test. For continuous data between two 

Figure 1. 1927-nm Thulium Laser Procedure. The laser was applied 
continuously for three to four passes until redness was observed in the 
scalp (duration 300 microseconds, power output 5 W, overlap 2, treatment 
distance 0.7 mm)
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groups, a dependent t-test was performed for parametric 
distribution, while the Wilcoxon test was employed for 
non-parametric distribution. Statistical analyses were 
two-tailed. A significance level of 0.05 was employed to 
calculate proportions and 95 percent confidence intervals.

Results
Ten participants were involved in the study, including five 
males and five females, with a mean age of 37.3 ± 3.974 
years, with mild to moderate AGA. All participants had 
previously received minoxidil solution treatment but had 
no history of laser therapy (Table 1).

Clinical evaluation based on the interpretation 
of photographs before and after therapy showed an 
improvement (Figures 2 and 3). A significant clinical 
improvement was observed at follow-ups 1 and 2 when 
compared to baseline (Table 2), with scores (mean ± SD) 
of 1.10 ± 0.316 and 2.00 ± 0.471, respectively (P < 0.05). 
The patients also scored their satisfaction that showed 
a significant improvement when compared to baseline 
(Table 3), 1.90 ± 0.316 and 3.00 ± 0.471 for follow-ups 1 
and 2, respectively (P < 0.05).

There were no adverse effects related to laser therapy. 
The pain score was minimal (2-3 of 10), which resolved 
within 30 minutes. There was no erosion, oedema, 
seborrheic dermatitis, dryness, pruritus, or broken hair 
shaft during the evaluation.

Discussion
AGA, the most prevalent form of hair loss, remains 
therapeutically challenging, highlighting the urgent 

need for more effective alternatives.3 Among potential 
candidates, the thulium laser has demonstrated promising 
outcomes in improving AGA, as evidenced in several 
studies.1,8 In this study, we utilized thulium lasers in 10 
AGA patients, with two sessions conducted at 2-week 
intervals, followed by evaluation at 2 weeks after the first 
procedure (follow-up 1) and 2 weeks after the second 
procedure (follow-up 2).

To evaluate clinical improvement, the global assessment 
scale (GAS) was employed based on standardized 
photographic analysis.9 Our findings indicated a 
significant improvement in GAS scores at both follow-up 
1 (1.10 ± 0.316, p = 0.002) and follow-up 2 (2.00 ± 0.471, 
p = 0.003) compared to baseline. These findings align with 
the findings of a study by Brownell et al, who performed 
the combination of thulium laser and platelet-rich plasma 
(PRP) in 9 males with grade II-IV AGA, showing an 
improvement in GAS scores at 3 and 6 months post-
treatment in 89% and 67% of the patients, respectively.1 
We also noticed a significant increase in patients’ 
satisfaction at follow-ups 1 and 2 (1.90 ± 0.316 and 
3.00 ± 0.471, P < 0.05, respectively) compared to baseline. 
This is consistent with a previous study, demonstrating 
improvements in patients’ satisfaction by 78% and 66% 
at 3 months and 6 months post-treatment, respectively.1

The thulium laser was generally well-accepted in 
our patients, with a minimal pain score (2-3 out of 10) 
resolved within 30 minutes. This was also reported in two 

Table 1. Patient Demographics

Total patients N = 10

Gender

Female 5 (50%)

Male 5 (50%)

Mean age (min-max) 37.3 (28, 41)

Skin phototypes (I-VI)

III 4 (40%)

IV 2 (20%)

V 4 (40%)

AGA severity

Hamilton-Norwood IIA 1 (10%)

Hamilton-Norwood III Vertex 2 (20%)

Hamilton-Norwood VI 2 (20%)

Ludwig II 1 (10%)

Ludwig III 2 (20%)

Ludwig IV 2 (20%)

Treatment history

Previous treatment with Minoxidil 2% Solution 5 (50%)

Previous treatment with Minoxidil 5% Solution 5 (50%)

Figure 2. Male Patient With AGA: A. Before therapy, B. Two weeks after the 
last therapy (Follow-up 2)

Figure 3. Female Patient With AGA: A. Before therapy, B. Two weeks after 
the last therapy (Follow-up 2)
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other studies,1,8 showing mild pain during the treatment 
lasting for 1-2 days, probably due to the additional PRP 
injection used in the study.1 We observed no other adverse 
effects such as erosion, edema, seborrheic dermatitis, 
dryness, pruritus, or broken hair shaft in our patients. 
However, transient erythema was reported in previous 
studies,1,8 as well as mild itching and burning sensations, 
which were resolved within 1-3 days.8 Additionally, Cho 
et al reported cases of seborrheic dermatitis in 6 patients, 
which gradually improved over time.

In terms of hair thickness and density, Cho et al 
conducted a prospective, single-blinded, split-scalp 
study involving 10 AGA patients for 12 sessions and 
found increased hair counts and thickness at one week, 
one month, and three months after the final treatment 
across all scalp areas (P < 0.001).8 Although they noticed 
a gradual decrease in the hair count and thickness after 
3 months, the value remained higher compared to 
baseline.8 This was further confirmed by Brownell et al, 
who reported a significant increase in the hair mass index 
by 26.4% (P = 0.024) and a 28.1% increase in hair density 
(P = 0.001).1

The precise mechanism of induced hair growth 
following the thulium laser remains incompletely 
understood. Several theories have been proposed, 
including increased blood flow, activation of hair follicle 
stem cells, and upregulation of growth factors, such as 
vascular endothelial growth factors and keratinocyte 
growth factors, as demonstrated in the C3H/HeN alopecia 
mouse model.10 Cho et al stated that photothermal 
stimulation by the thulium laser might reactivate 
quiescent hair follicles, supported by earlier studies 
indicating that repeated cutaneous injury promotes hair 
follicle regrowth via Wnt signaling, initiating the anagen 
phase.11,12 In addition to Wnt signaling, the regeneration 
of the hair follicle is regulated by COL17A1,13,14 a protein 
that undergoes degradation in response to DNA damage, 
causing follicular miniaturization as seen in AGA.14 
Preservation of COL17A1 in hair follicles facilitates the 
differentiation of stem cells into epidermal keratinocytes, 
which are thought to be the major target of the thulium 
laser.8 These keratinocytes migrate to the wound 
created by thermal injury following the fractional laser, 
enabling re-epithelialization, transition of hair follicles 
into the anagen phase, and concurrent expression of 
growth factors under the control of the Wnt/β-catenin 

pathway.4,11,15 Furthermore, the wound created by the 
thulium laser is believed to enhance drug delivery into the 
scalp, allowing better penetration of topical agents such as 
growth factors, PRP, or minoxidil. This might suggest a 
potential synergistic effect between the thulium laser and 
topical treatments, contributing to improved efficacy in 
AGA treatments.1,8

Several studies highlighted the superior safety profile of 
fractional lasers, including thulium lasers, in comparison 
to non-fractional laser treatments. Fractional lasers, when 
applied with appropriate wavelengths and parameters, 
induce micro-injuries confined to the target area, thus 
minimizing damage to the surrounding tissue and avoiding 
visible scarring. Non-ablative fractional lasers such as 
thulium lasers primarily target the dermis, preventing 
overstimulation of the hair follicle, which might result in 
adverse effects such as hyperpigmentation.4 This selective 
and less invasive approach might be associated with 
improved patient tolerance, fewer complications, and 
shorter recovery periods. However, the therapeutic results 
of non-ablative lasers may not be as pronounced as those 
of ablative lasers such as CO2 fractional lasers and erbium 
lasers.4,15

This is the first report of thulium laser monotherapy for 
AGA patients in Indonesia. On the basis of our findings, 
we suggest that the thulium laser might be an effective 
and safe treatment in promoting hair regrowth in AGA 
patients. However, we acknowledge certain limitations 
in this study. First, the measurement of hair density and 
thickness using trichoscopy to have a better objective 
evaluation was not performed in this study, which might 
restrict the analysis of hair regrowth quantitatively. 
Second, a placebo-controlled group to compare with the 
standard therapy was not possible in this study, which 
might limit the ability to draw comparative conclusions 
and might introduce bias in outcome interpretation. 
Additionally, the short follow-up period of two weeks 
post-treatment constrains our understanding of the 
long-term efficacy and durability of the intervention. 
Future studies involving larger numbers of participants 
and longer follow-up durations are needed to validate 
the efficacy and safety of the thulium laser in AGA. 
Furthermore, investigations into combination therapies, 
such as thulium lasers with minoxidil, PRP, or growth 
factors, are necessary to provide more evidence of 
thulium laser efficacy. As no guidelines are available 

Table 2. The 7-point Global Assessment Scale at baseline and follow-ups 1 
and 2

7-Point GAS
Score

(Mean ± SD)

P value 
(Compared with 

baseline)

P value 
(Compared with 

follow-up 1)

Baseline 0 ± 0 - -

Follow-up 1 1.10 ± 0.316 0.002 -

Follow-up 2 2.00 ± 0.471 0.003 0.003

Abbreviation: GAS, Global Assessment Scale.

Table 3. The Global Aesthetic Improvement Scale at Baseline, 2 Weeks After 
the 1st Therapy, and 2 Weeks After the Last Therapy

GAIS
Score 

(Mean ± SD)

P value 
(Compared with 

baseline)

P value 
(Compared with 

follow-up 1)

Baseline 0 ± 0 - -

Follow-up 1 1.90 ± 0.316 0.002 -

Follow-up 2 3.00 ± 0.471 0.003 0.002

Abbreviation: GAIS, Global Aesthetic Improvement Scale.
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for laser parameters and treatment durations, there is a 
pressing need for research aiming at optimizing treatment 
protocols, as well as comparative studies between ablative 
and non-ablative fractional lasers to establish evidence-
based clinical recommendations.

Conclusion
The thulium laser is effective and safe for AGA in 
Indonesia patients. This laser can promoting hair regrowth 
without significant adverse event. Further research with 
more objective assessments, longer evaluations, and 
combination with other therapeutic options would be 
interesting. 
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