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Introduction

The introduction of selective pigment removal by pulsed 
lasers 1), so called selective photothermolysis 2), was con-
sidered a landmark in the laser treatment of cutaneous 
pigmented/vascular lesions by allowing for precise target-
ing of the abnormal pigment while sparing surrounding 
normal tissue, thus avoiding the risk of hyperpigmenta-
tion, hypopigmentation, and scarring associated with ear-
lier treatment approaches such as continuous wave lasers, 
cryotherapy, dermabrasion and skin grafting.
 The introduction of Q-switched lasers (lasers with 
pulse-widths in the nanosecond [ns] domain) to dermato-
logical practice in the 1980s was viewed as a major break-

through in the treatment of cutaneous pigmented lesions 

3). Following Q-switched ns-domain laser treatment of 
dermal melanocytosis (dermal pigmented lesions) such as 
nevus of Ota, and Mongolian spots / ectopic Mongolian 
spots, the characteristic blue-gray color could be resolved 
completely with the Q-switched ruby, Q-switched alexan-
drite and Q-switched Nd:YAG lasers 4-11).
 Recently, novel picosecond duration lasers (ps-la-
sers) have been developed for the treatment of unwanted 
tattoos. Since 2013, ps-lasers have become commercially 
available and subsequent clinical trials have reported 
safety and efficacy in treating multicolored and recalci-
trant tattoos 12). It is considered that irradiation of targets 
with the ultra-short picosecond pulses can induce an al-
most instantaneous reaction in the chromophores in the 
skin with a combination of photomechanical and photo-
thermal reactions. This achieves greater fragmentation of 
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Background and aims: Recently, novel picosecond pulse duration lasers (ps-lasers) have been devel-
oped for the treatment of multicolored and recalcitrant tattoos, and safety and efficacy have been report-
ed. We therefore hypothesized that ps-lasers could be an alternative treatment for dermal pigmented le-
sions. We performed a retrospective review to evaluate the efficacy and safety of the ps-laser for nevus of 
Ota.
Subjects and methods: A retrospective photographic review of 15 patients with nevus of Ota was per-
formed (ages from 10 months to 65 yr). The patients were treated in the Ohshiro Clinic with a picosec-
ond-domain 755 nm alexandrite laser (ps-Alex laser) from June 2015 to August 2017. Improvement was 
evaluated as the percentage of pigmentation clearance comparing the baseline findings with those at 3 
months after the final treatment using a four category grading scale: Poor, 0-24%; Fair, 25-49%; Good, 50-
74%; and Excellent 75-100% improvement. Adverse events were also assessed. 
Results: All patients obtained clinical improvement ranging from fair to excellent. All 5 patients whose 
primary treatment was the ps-Alex laser obtained excellent in 2-3 treatment sessions (average 2.5 ses-
sions), and the average total treatment span was 10.0 months. Treatment with the ps-Alex laser caused 
transient hyperpigmentation followed by improvement to complete resolution at 3 months of follow-up. 
Conclusions: Our results suggest that 755 nm ps laser treatment is efficacious for the treatment of nevus 
of Ota with minimum adverse events.

Key words:   nevus of Ota • picosecond laser • Q-switched laser • post inflammatory pigmentation

ps-domain Alex laser for nevus of Ota

 et al.

R Sakio

251



R Sakio et al.

ORIGINAL ARTICLES

the targets in an almost nonlinear fashion, with even less 
damage to adjacent tissues than was achieved with the 
ns-domain lasers.
 Application of the ps-laser for the treatment of un-
wanted tattoos started in the Ohshiro clinic from Decem-
ber 2013. From our experience of the great success 
achieved in tattoo removal with the ps-laser, we hypothe-
sized that the ps-laser could be an alternative treatment 
for dermal pigmented lesions. In this study we performed 
a retrospective photographic review to evaluate the effi-
cacy and safety in treating nevus of Ota using a ps-do-
main laser.

Subjects and methods

This retrospective study has been approved by the Ethics 
Committee of the Ohshiro Clinic (Approval Number: 
036). 
 The present study was a retrospective photographic 
review of patients attending the Ohshiro Clinic, Tokyo, 
Japan, for the treatment of nevus of Ota from June 2015 
to August 2017. Patients were screened for inclusion in 
the retrospective study. Exclusion criteria included any 
hyperphotosensitivity, active or systemic infections, taking 
any medication for which sunlight is a contraindication, 
history of immunosuppression. Pregnant woman and lac-
tating woman were also excluded. 
 Patient medical information was extracted from the 
patient records, which included the age of patients at 
time of treatment, irradiation settings of each treatment, 
duration and number of treatment sessions, complications 
and clinical photographs. Clinical photographs were tak-
en before, 1 week after, 1 month after, 2 month after, and 
3 months after each treatment.
 Fifteen patients met the inclusion criteria, 12 fe-
males, 3 males, ages ranging from 10 months to 65 years, 

mean 30.3 yr, who had dermal pigmented lesions. We di-
vided them into two groups: namely those subjects who 
had no treatment before ps-Alex laser and those who had 
some previous treatment, such as the Q-switched ruby la-
ser or cryotherapy. All patients were treated with the 755 
nm alexandrite laser with a pulse width of 750 ps (ps-Al-
ex laser) (Picosure®, Cynosure, Westfold, MA). The pa-
rameters used for each individual patient were 4.07- 6.37 
J/cm² and a spot size of 2.2 - 2.5 mm in diameter. We de-
cided the endpoint of irradiation was the appearance of 
the immediate slight-whitening phenomena (ISWP) over 
each target lesion.
 The clinical outcome was evaluated by comparing 
the clinical photography at baseline and at 3 month after 
the final session. The clinical photography was assessed 
by two blinded independent plastic surgeons using a 
four-category grading scale based on the pigment clear-
ance and treatment response according to the percentage 
of skin lightning with improvement scored as Poor, 
0-24%; Fair, 25-49%; Good, 50-74%; and Excellent, 75-
100%. Adverse events, including the occurrence of crust-
ing, blister formation, erythema, erosion, infection, hyper-
pigmentation and hypopigmentation were assessed every 
treatment session. Transient erythema (post inflammatory 
erythema: PIE) after the removal of crust and post inflam-
matory pigmentation (PIH) three month after treatment 
were assessed using a three-category grading scale (0, 1+, 
2+) , and duration of PIE and PIH were also recorded. 

Results

All fifteen patients obtained improvement with varying 
degrees of clearance (Table 1). The total treatment ses-
sions were 38 (average 2.5). The results in 10 patients 
were scored as Excellent (66.7 %), 5 patients were scored 
as Good (33.3 %) and no patient was scored as Fair or 

Table 1: Clinical results with the ps-Alex laser for nevus of Ota

Total
N=15

ps-Alex only
N=5

Pre–treatment(+)
N=10

Age (Ave.) 30.3 yr 27.4 yr 31.8 yr

Total No. of Treatment Sessions 38 sessions 13 sessions 25 sessions

Clinical Result : Excellent (75-100 %) 10 (66.7 %) 4 (80.0 %) 6 (60.0 %)

                      Good     (50- 74 %) 5 (33.3 %) 1 (20.0 %) 4 (40.0 %)

                      Fair        (25- 49 %) 0 ( 0.0 %) 0 ( 0.0 %) 0 ( 0.0 %)

                      Poor       ( 0- 24 %) 0 ( 0.0 %) 0 ( 0.0 %) 0 ( 0.0 %)

Total Treatment Period (Ave.) 11.6 months 10.0 months 12.2 months

Treatment Interval (Ave.) 4.1 months 3.8 months 4.7 months

No. of Treatment (Ave.) 2.5 sessions 2.5 sessions 2.6 sessions
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Poor. The average of the interval between each session 
was 4.1 months and the average total treatment period 
was 11.6 months. Five patients who had no treatment be-
fore ps-Alex laser all obtained an Excellent score within 
2-3 sessions and the average of the total treatment span 
was 10.0 months. There was no difference in improve-
ment in the grading scale between the group which had 
no treatment before the ps-Alex laser and the one which 
had treatment, such as the Q-switched ruby laser.
 Anticipated acute complications were mild in severi-
ty and included swelling, pain and crust formation. All re-
solved completely within two weeks after treatment. PIE 
after separation of the microcrust was observed in 18 ses-
sions (53.8 %), and disappeared at an average follow-up 
of 1.4 months. PIH was followed by improvement to 
complete resolution at an average follow-up of 2.7 
months (Table 2). No complications, such as scarring, 
texture change or hypopigmentation, were recorded in 
the present study.
 Representative results in two patients are shown for 
a 10 month old female infant treated with the ps-Alex la-
ser in 3 sessions (Figure 1), and a 28 year old female 
also treated in 3 sessions (Figure 2). The independent 
grading in both patients was Excellent.

Discussion

Recently, treatment with the Q-switched ns-domain laser 
for nevus of Ota has been recognized as a standard ap-
proach, but complications such as hyperpigmentation, 
hypopigmentation, scar formation, and textural changes 
have reported after treatment 4-11) which sometimes seri-
ously degraded the quality of life (QOL) of such affected 
patients. Ps-Alex laser treatment was scored Excellent by 

66.7 % in our study subjects, with fewer sessions, a short-
er erythema period, a shorter PIH period, and a shorter 
treatment period than we were historically used to with 
other treatment approaches, such as the Q-switched laser. 
 In our experience 13), we found some differences in 
crust formation, the length of the periods of erythema 
and secondary pigmentation when cases of nevus of Ota 
were treated with the Q-switched ruby laser compared 
with ps-Alex laser treatment. When the ISWP was used as 
the end-point in ps-Alex laser treatment for nevus of Ota, 
the microcrust formation followed on the irradiated area 
without blistering, which spontaneously separated 
around 10-14 days with slight erythema and pig-
ment-clear skin. PIE lasted for 3-4 weeks and most of the 
PIH resolved in 3 months. On the other hand, patients 
treated with the Q-switched ruby laser got solid crusting, 
sometimes with blisters, on the treated skin which sepa-
rated around 7-10 days with erythema and a bright 
blue-colored skin or pigment-clear skin. PIE was pro-
longed, lasting for 2-3 months, and during this period 
PIH appeared so that patients needed a 3-6 months’ inter-
val before the subsequent treatment to take care of the 
evolving skin conditions (Figure 3). 
 When treating nevus of Ota with the Q-switched 
ruby lasers, more than 5-8 treatment sessions with a 3 to 
6-month interval has usually been required to resolve the 
lesions clinically, normally accompanied by prolonged 
PIH. The total treatment period thus tended to be extend-
ed. Lu et al. mentioned the best treatment interval for ne-
vus of Ota treated with the Q-switched Alex laser was 5 
to 7 months, just as long as the Q-switched Ruby laser 14). 
Yu et al. reported in their meta-analysis that the treatment 
interval with the Q-switched Nd:YAG laser could be 
shorter than the Q-switched Alex laser because, theoreti-

Table 2: Adverse events after ps-Alex laser treatment for nevus of Ota

Total 
 N=15 

38 sessions

ps-Alex only 
 N=5

13 sessions

Pre–treatment(+) 
 N=10

25 sessions

Crust Formation : None 15 (39.5 %) 6 (46.2 %) 8 (32.0 %)

Microcrust 23 (60.5 %) 7 (53.8 %) 17 (68.0 %)

Crust  0 ( 0.0 %) 0 ( 0.0 %) 0 ( 0.0 %)

Post Inflammatory Erythema: 0 20 (52.6 %) 6 (46.2 %) 14 (56.0 %)

1+ 14 (36.8 %) 6 (46.2 %) 8 (32.0 %)

2+  4 (10.6 %) 1 ( 7.6 %) 3 (12.0 %)

Resolution Period of PIE (Ave.) 1.4 months 1.3 months 1.4 months

PIH after 3 months: 0 30 (78.9 %) 10 (78.9 %) 20 (80.0 %)

1+  8 (21.1 %) 3 (21.1 %) 5 (20.0 %)

2+  0 ( 0.0 %) 0 ( 0.0 %) 0 ( 0.0 %)

Resolution Period of PIH (Ave.) 2.7 months 2.8 months 2.7 months

253



R Sakio et al.

ORIGINAL ARTICLES

Figure 2:   A 28-year-old female who had already undergone 2 sessions of Q-switched ruby laser

a) Findings at baseline b)   Three months after the final session of 
three ps-Alex laser sessions

Figure 3:   Comparison of crust formation, duration of post inflammatory erythema and post 
inflammatory pigmentation between the Q-switched ruby laser and ps-Alex laser.

b)   Three months after the final session of 
three ps-Alex laser sessions

a) Findings at baseline

Figure 1:   A 10-month-old female infant with previously untreated nevus of Ota

a b

a b
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cally, the longer Nd:YAG wavelength could avoid epider-
mal damage and enable deeper penetration. However, 
the longer wavelength of the Q-switched Nd:YAG laser 
could generate more collateral damage, and was associat-
ed with a higher complication rate than the Q-switched 
Alex laser 11). No matter what ns-domain laser wavelength 
was used, the inter-treatment interval had to be kept lon-
ger to avoid more serious complications.
 In our study, following the ps-Alex laser treatments, 
little PIH was noted and it had resolved in 3 months in 
78.9 % of all subjects. In addition, there was no complica-
tion with hypopigmentation, scar or texture change. 
Ps-domain laser irradiation can be almost instantaneously 
absorbed in epidermal and dermal chromophores in the 
skin with a combination of photomechanical and photo-
thermal effects. This results in greater fragmentation of 
the pigment particles compared with the ns-domain laser, 
almost without collateral damage. We consider that, with 
treatment of nevus of Ota using the ps-Alex laser, we 
were able to achieve a similar level of clearance of skin 
as with the ns-domain laser. On the other hand, a shorter 
treatment interval and a shorter total treatment time could 
be expected with fewer complications. Moreover, ps-Alex 
laser treatment is associated with less damage to the epi-
dermis, and can fragment deeper dermal melanin targets 
with its ultra-short pulse so that disturbing sequelae, such 
as heavy crust formation or bright blue darkening of the 

skin immediately after laser treatment, could be much 
less evident than in the case of treatment with the ns-do-
main laser. Patient post-treatment QOL is thus very much 
improved. Especially in Asians, PIE and PIH can occur in 
association with injury to the epidermis, particularly to 
the dermoepidermal junction, and repeated treatment 
sessions tend to result in untreatable hypopigmentation. 
A less-damaging treatment approach is therefore ideal 
and required. From this point of view, the ps-Alex laser 
might be a viable treatment option in treating nevus of 
Ota in the near future.
 In our present study the number of cases is small 
and the follow-up period is comparatively short, so fur-
ther randomized controlled trials involving larger patient 
populations and a long-term follow-up are required.

Conclusions

Based on our retrospective results, we propose that treat-
ment of nevus of Ota with the ps-Alex laser is safe and 
effective. Moreover it appears more efficient than treat-
ment with the Q-switched ruby laser from the point of 
decreased side effects such as PIE and PIH. We further 
suggest that both the inter-treatment interval and total 
treatment period could be shortened using the ps-Alex la-
ser.
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