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Background. Freckles and solar lentigines are epidermal pigmentation disorders that afect the face and impact the quality of life of
afected individuals. Aims. We aimed to observe and evaluate the clinical efectiveness of a 730 nm picosecond laser for the
treatment of freckles and solar lentigines. Methods. We retrospectively collected patient information on freckles and solar
lentigines and observed and evaluated the clinical outcome of a 730 nm picosecond laser. Tese included lesion clearance and
recurrence rates, adverse reactions, and patient satisfaction. Results. Fifty cases of freckles and solar lentigines reported between
January 1, 2022, and July 1, 2022, were included. All patients received two 730 nm picosecond laser treatments. Te lesion
clearance rates after one and two treatments were 53.1% and 78.4%, respectively, and the rates after one and six months of
treatment were 78.7% and 78.4%, respectively. 90% of the patients reported ≥95% clearance of lesions after six months via
a questionnaire survey. Among the patients, 86.0% were satisfed with their treatment. Postinfammatory hyperpigmentation
occurred in two patients, both of whom had Fitzpatrick skin type IV.Tere was no recurrence of lesions. Conclusions. Te 730 nm
picosecond laser treatment for freckles and solar lentigines has the advantages of a high clearance rate, low recurrence rate, and
high patient satisfaction. Tis trial is registered with ChiCTR2200058573.

1. Introduction

Epidermal pigmentation disorders include solar lentigines
and freckles [1]. Solar lentigines are irregular hyperpig-
mented macules and patch, with smooth surface and clear
borders. Te size of solar lentigines should not exceed
1 centimeter varying from 1millimeter to 5millimeters.
Freckles are light brown spots with irregular but distinct
borders [2]. Although they are related to sun exposure, they
appear on chronically light exposed skin regions [3]. In
contrast to solar lentigines, which tend to be distinctly
pigmented year-round, freckles typically fades in color
during winter [1, 4].Tis has a negative impact on the quality
of life of individuals [5]. Although solar lentigines and
freckles have diferent pathophysiological origins, conven-
tional treatment methods include Q-switched ruby, 755 nm
nanosecond, and Q-switched 532 nm lasers [5–8]. Tese
treatment methods have various adverse efects, such as

pigmentation and a low lesion clearance rate [6–8]. How-
ever, recently commercialized picosecond (ps) lasers can
selectively manage melanin and melanocytes [7, 8]. Te
application of ps lasers in hyperpigmented skin diseases has
drawn increasing attention. With a pulse duration in the
picosecond range, the ps-lasers has distinguishing charac-
teristics. On the one hand, it utilizes a photomechanical
efect to destroy the target tissue; on the other hand, it
produces a weak photothermal efect, which allows less
undesirable heat difusion into the surrounding structures
[9, 10].

Te existing ps laser includes wavelengths of 532 nm,
755 nm, and 1064 nm. Tese have been widely used in the
treatment of pigmented skin diseases such as freckles, solar
lentigines, cafe-au-lait spots, nevus of Ota, tattoos, and other
diseases. Recently, the 730 nm·ps laser has emerged as
a novel development in this feld, boasting a pulse width of
only 250 ps—the shortest pulse width of all existing lasers.
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Tis extremely short pulse width can efectively break up
pigments in target tissues. Some literature has described
cases in which the 730 nm·ps laser successfully treated
freckles, solar lentigines, nevus of Ota, and tattoos, attesting
to the efectiveness of this laser [11]. However, these studies
were based on a limited number of case series, rather than
systematic evaluations. In this clinical research, we per-
formed the frst retrospective systematic analysis of
a 730 nm·ps laser for freckles and solar lentigines. Lesion
clearance and recurrence rates, adverse reactions, and pa-
tient satisfaction were also evaluated.Tis is the frst study to
assess the efectiveness and safety of the 730 nm·ps laser.

2. Materials and Methods

2.1. Patient Information. We collected the ID number,
name, age, sex, telephone number, outpatient medical re-
cords, and therapeutic plan. Furthermore, follow-up data
were obtained for those patients who had reached the end of
their treatment. All patients in our study were rigorously
screened based on predetermined inclusion criteria. It is
noteworthy that the severity of the patients’ conditions prior
to treatment did not infuence the outcomes of our
clinical study.

3. Methods

3.1. Patient Inclusion Criteria

(1) Patients diagnosed with freckles and solar lentigines
from center from January 1, 2022, to July 1, 2022.

(2) Solar lentigines are irregular hyperpigmented mac-
ules and patch, with smooth surface and clear
borders. Te size of solar lentigines should not ex-
ceed 1 centimeter varying from 1millimeter to
5millimeters. Freckles are light brown spots with
irregular but distinct borders.

3.2. Patient ExclusionCriteria. Te patient exclusion criteria
are as follows:

(1) Have received other related treatments in the past six
months, such as laser and injection therapy

(2) Complicated by other pigmented disorders such as
melasma, sebaceous keratosis, and nevus fusco-
caerules zygomaticus

(3) Complications of other systemic diseases, such as
hypertension and diabetes.

3.3. Treatment Methods. All patients signed informed
consent prior to treatment. Standardized photographs were
taken before treatment and at the six-month posttreatment
follow-up. A 730 nm·ps laser (PicoWay, Candela, Weyland,
USA) was applied after administering the topical anesthetic
cream. Te treatment parameters were set at 1.5–1.8 J/cm2,
1Hz, and 250 ps. Ice bags were applied for 40min imme-
diately after ps laser treatment. Te number of lesions was
recorded prior to treatment, and from these, the lesion

clearance rate was calculated. A lesion clearance rate of
>75% was considered the endpoint of the treatment. Laser
treatment was applied only to those areas of the patient’s face
where skin lesions were present. Te interval between
treatments was one month. Patients were advised to exercise
diligent sun protection during the treatment period.

3.4.ClinicalEfcacyEvaluation. Te results were interpreted
by three independent cosmetic dermatologists. Te evalu-
ation of clinical efcacy was based on both objective and
subjective assessments of lesion clearance at various time
points following the completion of treatment.

3.4.1. Subjective Assessment. Lesion clearance rate: poor
response 1 score (0–24% clearance); minimal response 2
score (25–49% clearance); good response 3 score (50–74%
clearance); excellent response 4 score (75–94% clearance);
complete remission 5 score (≥95% clearance) [12, 13].

3.4.2. Objective Assessment. Te number of freckles and
solar lentigines was recorded according to photography
before each treatment. Te skin lesion clearance rate was
calculated by comparing the lesion number changes before
and after treatment [13].

3.5. Adverse Reaction and Patient Satisfaction. Te adverse
reactions included lesion recurrence, hyperpigmentation,
and hypopigmentation. Patient satisfaction was assessed
using the Lesion Improvement Rating Scale. Very satisfed 5
score; satisfed 4 score; slightly satisfed 3 score; dissatisfed 2
score; very dissatisfed 1 score [13].

4. Results

4.1. Patient Information. Fifty cases of freckles and solar
lentigines from January 1, 2022, to July 1, 2022, which met
the inclusion criteria, were included in this study. Te
participants comprised 45 (90.0%) women and 5 (10.0%)
men with a mean age of 32.0 years. All 50 patients had
Fitzpatrick skin types III-IV. Tey each received two
treatments with the 730 nm·ps laser.

4.2. Clinical Efcacy

4.2.1. Subjective Assessment. Te patients were asked to
complete questionnaires after six months. One patient (2%)
was assessed as 1 (poor), two (4%) as 3 (good), two (4%) as 4
(excellent), and the remaining (90%) of the patients were
assessed as 5 (complete).

4.2.2. Objective Assessment. Te lesion clearance rate after
one and two treatments were 53.1% and 78.4%, respectively,
and those after one and six months of treatment were 78.7%
and 78.4%, respectively (Figures 1–4).
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4.3. Adverse Reaction and Patient Satisfaction. Tere was no
recurrence of lesions. Transient adverse responses included
immediate erythema and edema. Postinfammatory hyper-
pigmentation appeared in two patients, both of whom had
Fitzpatrick skin type IV. All patients signed patient satis-
faction questionnaires after six months. One patient (2%)
scored 1 (very dissatisfed), six cases (12%) scored 3 (slightly
satisfed), twelve cases (24%) scored 4 (satisfed), and the rest
(62%) scored 5 (very satisfed). Out of the participants, 43
(86.0%) patients expressed satisfaction with the treatment,

while 7 (14.0%) were not satisfed. Te dissatisfaction in the
latter group was primarily due to postoperative pigmenta-
tion in two patients, and four patients felt that the lesion
clearance did not meet their expectations.

5. Discussion

Current methods for treating freckles and solar lentigines
encompass various laser technologies, including Q-switched
532 nm lasers, Q-switched ruby laser, 755 nm nanosecond

(a) (b)

Figure 1: Photographs of changes of solar lentigines on the face of a participant. (a) Solar lentigines on the face before treatment. (b) One
month after two sessions of treatments.

(a) (b)

Figure 2: Photographs of changes of freckles on the face of a participant. (a) Freckles on the face before treatment. (b) One month after one
session of treatment.
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laser, Nd: YAG 1064-nm lasers, 532 nm·ps laser, and
755 nm·ps laser [5–8]. Potential adverse responses to these
treatments may include immediate erythema, edema, hy-
perpigmentation, and hypopigmentation. Te KTP 532-nm
laser had the highest occurrence rate of postinfammatory
hyperpigmentation. Te risk after treatment in hyperpig-
mented lesions can be observed in approximately 25% of
darker skin types [5]. Hu et al. reported that approximately
5.6% developed transient hyperpigmentation with the al-
exandrite 755 nm ps laser [10]. Te Q-switched ruby laser
had been proven efective in treating solar lentigines and
freckles due to a wavelength of 694 nm and pulse durations
of 25–40 nanoseconds [14]. Te degree of undesirable
postinfammatory hyperpigmentation may change
depending on level of fuence applied and the skin type. A
wavelength of 1064 nm can penetrate deeper into the dermis,
thereby minimizing the absorption of epidermal melanin.

Terefore, the Q-switchedNd: YAG 1064 nm laser treatment
is less efective for freckles and solar lentigines than other
Q-switched laser wavelengths [15].

Ps lasers have shorter pulse widths, which were diferent
from Q-switched lasers, laser energy emitted by ps lasers in
the shorter ps domains likely generates an photomechanical
efect with a tensile strength that exceeds the ultimate tensile
stress of the tissue when targeting pigmented chromophores,
which lead to tissue fracture and ablation [7, 11, 12]. One
study discovered that the satisfaction scores of patients were
signifcantly higher when treated with the 532 nm ps laser,
even though there was no signifcant diference in the
clearance of solar lentigines between the 532 nm ps laser and
532 nm nanosecond lasers [16]. Te 730 nm·ps laser is
viewed as a novel method for the selective treatment of
pigmentary diseases [11]. Tis 730 nm·ps Ti: sapphire laser is
generated by converting the 532 nm second harmonic of the

(a) (b)

Figure 3: Changes of freckles recorded by a single-lens refex camera at baseline and 6months. (a) Freckles on the face before treatment.
(b) Six month after two sessions of treatments.

(a) (b) (c)

Figure 4: Photographs of changes of freckles recorded by a single-lens refex camera of a representative participant. (a) Freckles on the face
before treatment. (b) Seven days after one session of treatment. (c) Six months after two sessions of treatment.
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primary 1064 nm PSL into 730 nm laser light, utilizing
a laser-pumped laser handpiece. Lee et al. reported success in
treating two Asian patients with freckles, lentigines, and
melasma using this novel 730 nm ps laser. A signifcant
reduction in pigmentation was achieved with just one
treatment session. Both subjects showed clinical improve-
ment, with the best results observed for the treatment of
freckles such that 95% of the lesions achieved excellent
response (75–94% lightening) [11]. In another study by
Kauvar et al., sixteen subjects with a total of 118 discon-
tinuous treatment areas underwent treatment with
a 730 nm·ps-domain laser four times, and the mean im-
provement for all treatment areas was 51%–75% clearance
[17]. It is important to note that these results are primarily
derived from case series.

In our study, we had evaluated the efectiveness and safety
of 730 nm·ps laser treatment for freckles and solar lentigines.
Te lesion clearance rates after one and two treatments were
53.1% and 78.4%, respectively. Te lesion clearance rates after
one month and six-month end of treatment were 78.7% and
78.4%, respectively. Tese results suggest that two 730 nm·ps
laser treatments can help achieve a lesion clearance rate of
>75%.Tere was no recurrence of lesions. Similarly, Lin Tong
found that the average lesion clearance for the 730 nm·ps laser
was 68.99± 7.42%, a rate comparable to that of the 755 nm·ps
alexandrite laser (69.27± 7.75%). Furthermore, the same
research indicated that patients perceived the 730 nm·ps laser
to be less painful than the 755 nm variety, even though there
was no signifcant diference in lesion clearance between the
two (p � 0.34) [18]. In our study, the patients confrmed that
the downtime for 730 nm·ps laser treatment was short.
Transient erythema and edema were observed immediately
after treatment; however, they subsided within 30min after
immersion in ice. Postinfammatory hyperpigmentation
appeared in two patients, both of whom had Fitzpatrick skin
type IV, topical application of hydroquinone accelerated
remission. Notably, 86.0% of the cases expressed satisfaction
with the treatment.

6. Conclusions

In conclusion, we believe 730 nm·ps laser treatments exhibit
a high clearance rate, low recurrence rate, and high patient
satisfaction. Our results suggest that patients with type
III-IV Fitzpatrick skin tend to prefer this treatment.
Nonetheless, this study has its shortcomings: on the one
hand, this is a relatively subjective evaluation index on
account of some outcomes which were obtained through
rating scale. In future studies, some objective evaluation
indexes need to get more valuable results. On the other hand,
a larger sample and a longer follow-up should be established
to verify our view in future. Additionally, the application and
advantage of 730 nm·ps laser in further study in the treat-
ment of pigment skin diseases are required.
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