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INTRODUCTION

The quality-switched 1064-nm neodymium-doped yttrium 
aluminum garnet (QS 1064-nm Nd:YAG) laser is widely 
used to treat many skin conditions. Originally, it was used for 
the treatment of pigmented lesions such as nevus of Ota and 
tattoo removal.[1] In daily practice, it is commonly used for 
hair removal in Saudi Arabia and the Middle East because of 
its good efficacy and safety profile.

In general, QS lasers depend on the principle of selective 
photothermolysis and also produce an additional 
photoacoustic (photomechanical) effect, producing shock 
waves that cause an explosion of the target.[2] Very high energy 
is delivered in a very short period (5-100 ns), which leads 

to rapid thermal expansion. This produces shock waves that 
rupture the targeted pigment particles.[3] Then, phagocytosis 
of the pigment by macrophages occurs. The ruptured small 
fragments are directed by tissue macrophages to the regional 
lymph nodes.[4]

According to the advances in the use of QS 1064-nm 
Nd:YAG, more complications are seen. Hypopigmentation 
has been reported as one of the complications.[1] This is a 
devastating complaint about women who undergo this laser 
treatment for hair removal only.

In these case series, we are presenting four cases of 
hypopigmentation secondary to hair removal by QS 1064-
nm Nd:YAG.

CASE REPORTS

Case 1

The first case is a 45-year-old Saudi female, not known 
to have any medical disease and with no family history of 
vitiligo. She presented to the dermatology clinic complaining 
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of hypopigmentation after hair removal by QS 1064-nm 
Nd:YAG. She received approximately 12 laser sessions 
within 1 year for facial hair removal. She started noticing 
the hypopigmented macules after the 6th session, in addition, 
she noticed an increase in size and number of the lesions 
over a short period. On examination, there were multiple 
hypopigmented macules involving forehead and cheeks. 
They showed accentuation on wood’s lamp examination. She 
was treated with tacrolimus 0.03% ointment once daily for 
9 weeks with mild improvement before starting on excimer 
laser sessions.

Case 2

A 36-year-old Emirati female, known to have hypothyroidism 
on thyroxin 75 mg/day, presented to the dermatology clinic 
with hypopigmentation in the face secondary to facial hair 
removal by QS 1064-nm Nd:YAG. She received 18 sessions 
for 3 years. She started noticing the hypopigmented patches 
after the 19th session, also lesions increased in both size 
and number gradually. On examination, she had multiple 
hypopigmented macules over the forehead and cheeks. 
Under wood’s lamp, there was accentuation of the lesions. 
She was treated with tacrolimus 0.03% ointment once daily 
for 9 weeks and she will start narrow-band ultraviolet B 
(NB-UVB) soon.

Case 3

A 22-year-old Saudi female, presented with hypopigmented 
macules over the face after the tenth session of QS 1064-nm 
Nd:YAG for hair removal within 1 year duration (Figure 1). 
She had no personal or family history of vitiligo. On 
examination, there were hypopigmented macules involving 
forehead and checks. Accentuation was observed under 
wood’s lamp. She started tacrolimus 0.1% for 6 months with 
mild improvement.

Case 4

A 37-year-old Saudi female, complained of multiple 
hypopigmented macules over the arms after the second 
session of QS 1064-nm Nd:YAG for hair removal in a 
duration of 2 months (Figure 2). She had been diagnosed 
with polycystic ovary and metformin hydrochloride 500 mg 
daily was prescribed. She had no personal or family history 
of vitiligo. On examination, there were hypopigmented 
macules involving both arms. Accentuation was observed 
under wood’s lamp. She was not started on any treatment yet 
for the hypopigmented macules.

In the all four cases, the QS 1064-nm Nd:YAG hair removal 
sessions were performed in another clinic, and hence the 
parameters are not available.

DISCUSSION

QS 1064-nm Nd:YAG is a relatively safe and effective way 
in hair removal that is commonly used in Saudi Arabia. 
Goldberg and Samady evaluated the effectiveness of QS 
1064-nm Nd:YAG in hair removal, and showed a good 
efficacy with an average of 59% reduction of hair within 
90 days.[5] Another study was carried out to compare the 
safety profile of long-pulsed ruby, long-pulsed alexandrite, 
and QS 1064-nm Nd:YAG lasers used for hair removal. 
Transient erythema and perifollicular edema were found in 
all the three modalities, hypopigmentation was associated 
with QS 1064-nm Nd:YAG laser in less than 1% compared to 
18% and 17% in ruby and alexandrite lasers, respectively.[6] 
Hypopigmentation was also found as a complication of QS 
1064-nm Nd:YAG when it was used for melasma and skin 
rejuvenation.[1,7] However, there were no reported cases of 
hypopigmentation induced by QS 1064-nm Nd:YAG used 
for hair removal.

Figure 1: Hypopigmented macules after the tenth session of quality-
switched 1064-nm neodymium-doped yttrium aluminum garnet for 
hair removal within 1 year duration

Figure 2: Hypopigmented macules over the arms after the second 
session of quality-switched 1064-nm neodymium-doped yttrium 
aluminum garnet for hair removal in a duration of 2 months
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Wong et al. reported 3 cases of hypopigmentation induced 
by QS 1064-nm Nd:YAG used for melasma treatment. 
Two females received weekly sessions for around 1 year 
before the development of hypopigmentation. The third one 
noticed it 3 months after the laser treatment. None of these 
women had personal or family history of vitiligo.[1] Another 
case series reported 14 patients who received QS 1064-nm 
Nd:YAG laser therapy for skin rejuvenation or melasma and 
developed hypopigmentation. Laser sessions ranged between 
6 and 50 sessions. All patients underwent examination by 
wood’s lamp and depigmentation was confirmed.[7] Similarly, 
patients in our case study did not have a personal or family 
history of vitiligo. However, the exposure was less with the 
ladies receiving monthly sessions for approximately 1 year 
before the development of hypopigmentation, and laser 
treatment was terminated immediately. On examination of 
the first three patients, there were hypopigmened macules 
over the face, especially the cheeks. However, the fourth 
patient developed hypopigmentation arms. Confirmation was 
made by wood’s lamp and it showed accentuation. Evidently, 
the hypopigmentation occurrence is not related to the number 
of session or the reason for laser treatment.

The exact pathophysiology of QS 1064-nm Nd:YAG induced 
hypopigmentation is not fully understood. However, several 
authors suggest that there is phototoxicity and cellular 
destruction of melanocytes (melanocytes photo-damage) 
occurring due to QS 1064-nm Nd:YAG laser.[7] In the case 
report by Wong et al., a biopsy was taken from one of the 
patients and it showed that the number of melanocytes in the 
depigmented lesions was fewer than the patient’s normal skin 
and dendritic processes were decreased.[1] On the other hand, 
the histopathology in two cases reported by Jang et al. showed 
that QS 1064 Nd:YAG laser destroyed melanosome pigments 
with no change in the melanocytes number.[8] Therefore, it was 
not clear whether the number or the function of melanocyte 
was affected. Unfortunately, in our three cases, we could not 
take a biopsy from the patients.

In the first three cases, we presented, tacrolimus 0.1% 
or 0.03% was prescribed for 9-24 weeks with minimal 
improvement, so decision was made to treat them with 
NB-UVB or excimer laser. In a case series by Chan et al., 
5 patients out of 14 achieved re-pigmentation after weekly 
sessions of NB-UVB.[7] Moreover, promising results were 
found with another treatment modality which was used 
in a 58 year old Korean female where she presented with 
dyspigmentation after QS 1064-nm Nd:YAG laser treatment 
for melasma. Excimer laser was used once every 2 weeks 
and improvement was noticed after 15 sessions. The main 
advantage of excimer laser is that it has a similar effect as 
NB-UVB, and also sparing of the non-affected skin.[9]

CONCLUSION

In Saudi Arabia, QS 1064-nm Nd:YAG is widely used for 
hair removal. Accordingly, more cases of hypopigmentation 
are seen. Practitioners and patients should be cautious 
and advised to stop laser treatment on appearance of this 
undesired complication. Until now, there are no identified 
risk factors and no standardized measures to avoid it. Further 
large-scaled studies should be carried out to evaluate the 
possible occurrence of hypopigmentation secondary to hair 
removal by QS 1064-nm Nd:YAG.
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