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Abstract
Introduction: Alopecia areata (AA) is an autoimmune, inflammatory, non-scarring hair loss in which 
T-cells target hair follicles. Given that the available therapeutic options generally do not induce 
and sustain remission of AA effectively and many adverse effects may occur, monochromatic light 
sources have been recently gaining attention from clinicians. Therefore, the present paper aimed to 
report the first case in which photobiomodulation therapy (PBMT) with a continuous wave red laser 
(660 nm) was used as monotherapy for AA. 
Case Presentation: An isolated round area of complete hair loss was subjected to daily PBMT 
sessions, resulting in significant regrowth (hair of normal coloration and thickness) within 7 days. 
On the 21st day, the patient’s aesthetic concern was completely resolved.
Conclusion: PBMT with a continuous wave red laser seems to be a promising therapeutic option 
for the treatment of AA; however, additional studies are necessary to obtain more robust evidence.
Keywords: Low-level laser; Alopecia areata; Hair.

*Correspondence to
Luiz Felipe Palma, 
Email: luizfelipep@hotmail.com

Received: February 4, 2023
Accepted: June 7, 2023
Published online July 15, 2023

 Journal of

Lasers
in Medical Sciences

J Lasers Med Sci 2023;14:e21

http://journals.sbmu.ac.ir/jlms

Introduction
Alopecia areata (AA) is an autoimmune, inflammatory, 
non-scarring hair loss1 in which T-cells target hair 
follicles.2 Typical clinical manifestations include single or 
multiple well-delimited patches with partial or total hair 
loss. The course of AA is unpredictable and uncertain and 
there is currently no known cure.3 

Corticosteroids are the conventional mainstay of 
treatment for AA2 but several other pharmacological 
agents may also be employed.4 As the therapeutic options 
often fail to effectively induce and maintain remission 
of AA,5 and they may also be associated with adverse 
effects, there has been a growing interest in the use of 
monochromatic light sources as an alternative approach.6 

Photobiomodulation therapy (PBMT), a non-invasive, 
safe, and low-cost treatment, is widely applied in Medical 
and Dental practices to mitigate pain, stimulate wound 
healing, and control inflammation.7,8 Very recently, its 
beneficial effects in modulating immunologic processes 
have also been suggested,9 providing new insights into 
many dermatologic conditions and diseases.

In light of these facts, the current paper aims to report 
the first case in which PBMT utilizing a continuous wave 
red laser was employed as monotherapy for AA.

Case Presentation
A 31-year-old Caucasian woman was referred to a health 
center with a complaint of abrupt hair loss. According 
to her, a burning sensation in the affected area had 
arisen some days earlier and then hair loss had occurred 
suddenly during a single night.

On physical examination, an isolated round area of 
complete hair loss (7.5 × 3.5 cm) was observed on the right 
parietal and temporal regions (Figure 1A). Trichoscopy 
further revealed the presence of yellow and black dots, 
as well as tapered, broken, and vellus hairs. Considering 
the clinical features and the patient’s medical history, the 
diagnosis of AA was established. 

Treatment with topical application of minoxidil and 
clobetasol was proposed; however, the patient declined 
it due to concerns about the impact on the aesthetic 
appearance of her long hair. Thus, daily PBMT sessions 
with a continuous wave InGaAlP diode laser (in contact 
mode) were suggested applying the following parameters: 
660 nm, 10 J/cm2, 40 mW, 0.4 J, and 10 seconds by 
irradiation point, totaling 12 points (scattered throughout 
the affected area) and 4.8 J (Table 1). The patient provided 
informed consent before the clinical procedures.

Significant hair regrowth (normal coloration and 
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thickness) was noticeable within 7 days (Figure 1B), with 
further progressive improvement over time (Figure 1C). 
On the 21st day (Figure 1D), given the patient’s high 
level of satisfaction with the treatment outcomes and 
the absence of any remaining aesthetic concerns, PBMT 
sessions were discontinued. No relapses were observed 
following the cessation of PBMT, considering a 4-month 
follow-up period (Figure 1E).

Discussion
Although many patients with mild presentations of AA 
may not require therapeutic interventions, some authors 
believe that cosmetic hair regrowth cannot be expected 
within 3 months.10 In more severe cases, however, AA 
generally takes a year or more to resolve but it may also 

become chronic and resistant to treatments for long periods.4 
In the present study, on the other hand, we reported a case 
in which PBMT was highly effective in the management 
of AA within a short period (21 days), resulting in the 
resolution of the patient’s aesthetic complaint.

Within the field of dermatology, lasers have long 
been recognized as an important therapeutic option for 
addressing aesthetic-related conditions and diseases 
but only recently substantial efforts have been made to 
elucidate their anti-inflammatory effects and potential 
clinical applications – particularly for immune-mediated 
diseases.9 The underlying mechanisms of PBMT in the 
context of AA, however, are still not fully understood.11 
As it is an autoimmune disease and results in a pro-
inflammatory environment for the hair follicle, PBMT 
appears to be advantageous due to its notable anti-
inflammatory effects.1,5 Some authors also propose that 
PBMT would have a role in the autoimmune response but 
there is a limited understanding of this matter.12

Although a study investigated the use of a pulsed 
infrared laser for the treatment of AA,11 no other one has 
employed a continuous wave red laser for this purpose. 
Indeed, most studies have used 308-nm excimer laser/
light devices but their costs are considered a barrier to 
patient access.6 The decision to select a red continuous 
wave laser device in the present study was primarily driven 
by considerations of cost-effectiveness and practicality.8 
Another significant factor behind the device selection 
was the absence of studies to evaluate comparatively the 
clinical effects of near-infra-red and red wavelengths, as 
well as continuous and pulsed sources, in hair regrowth 
resulting from any condition or disease.1

While the findings of the current report are promising, 
it is important to note that the study design itself (i.e., 
case report) is ranked low in the hierarchy of evidence-
based medicine.13 Moreover, further investigation is 
necessary to determine the best laser protocol for AA and 
to enhance the understanding of the precise photonic 
mechanisms involved in this condition.

Conclusion
PBMT with a continuous wave red laser seems to be a 

Figure 1. The Clinical Progression of an Area Affected by Alopecia Areata and Treated With Photobiomodulation Therapy. (A) Initial presentation: a 7.5 
cm × 3.5 cm area exhibiting complete hair loss. (B) 7 days: rapid hair regrowth observed throughout the affected area. (C) 14 days: progressive improvement 
in hair regrowth. (D) 21 days: final clinical outcome, with complete hair regrowth. (E) 4-month follow-up period: no relapses observed during the period

Table 1. Device Information and Irradiation/Treatment Parameters

Features Information

Manufacturer MMOptics® Ltda

Model Identifier Twin Flex III Evolution

Number of Emitters One emitter

Emitter Type InGaAlP

Type of laser Diode

Operation mode Continuous

Center wavelength 660 nm

Exposure duration 10 s

Delivery system Optical fiber

Energy density 10 J/cm2

Energy per point 0.4 J

Number of points irradiated 12 points

Total radiant energy 4.8 J

Peak radiant power 40 mW

Average radiant power 40 mW

Focus spot area 0.04 cm2

Beam spot size at target 0.04 cm2

Irradiance at target 1 W/cm2

Application technique Skin contact

Number and frequency of treatment sessions 21 days, daily sessions

Beam divergence No
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promising therapeutic option for the treatment of AA; 
however, additional studies are necessary to obtain more 
robust evidence.
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