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ABSTRACT
Background: Broadband light (BBL) devices irradiate photons of different wavelength to induce photo-
thermal reactions on various aging-related chromophores.
Objectives: To evaluate three BBL treatment settings for skin tightening in Asian patients.
Methods: A total of 27 patients underwent three sessions of BBL treatment via (1) an 800-nm cutoff filter
using a static operation technique and a 695-nm cutoff filter using a constant motion technique (group
1, N = 9), (2) an 800-nm cutoff filter using a constant motion technique (group 2, N = 9), and (3) a 590-
nm cutoff filter using a constant motion technique (group 3, N = 9).
Results: The patients in group 1 presented marked clinical improvements in zygomatic wrinkles,
nasolabial folds, and marionette lines, with a median overall global aesthetic improvement scale
(GAIS) score of 3. Meanwhile, patients in group 2 exhibited noticeable improvements in zygomatic
wrinkles, nasolabial folds, perioral expression wrinkles at the cheek, and marionette lines, with a median
GAIS score of 3. Patients in group 3 experienced improvement in skin tone and texture, zygomatic
wrinkles, nasolabial folds, and marionette lines, with a median GAIS score of 2.
Conclusions: Our data demonstrated that BBL treatment for nonablative, noninvasive skin tightening
elicits satisfactory clinical outcomes.
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Introduction

Pulses of broadband light (BBL) emit photons of differing
wavelengths that propagate to various key chromophores at
different depths in the skin (1–4). The absorption of BBL
by chromophores, including water, melanin, and oxyhemo-
globin, induces selective, photobiologic tissue reactions via
photothermolysis (2,3). Thereby, high-intensity, pulsed, and
polychromatic light sources emitted by BBL systems at a
millisecond pulse duration exert therapeutic effects on sev-
eral pigmented and vascular disorders, hypertrichotic hair
disorders, and skin aging (1,4–6). Additionally, noninvasive
and nonablative BBL therapy for skin rejuvenation can also
achieve concomitant improvements in skin texture and
wrinkles (4–6).

Treatment with BBL elicits numerous effects on the skin.
High-intensity BBL energy activates fibroblasts that induce the
production of type I and type III collagen and rearranges col-
lagen and elastic fibers (7–9). After BBL treatment, gene expres-
sion patterns in aged cells and tissues can be restored to that of
young cells and tissues, and impaired cellular integrity in aged
cells can be recovered (10). Furthermore, BBL treatment down-
regulates increased expression of aging-related protein biomar-
kers, such as vimentin and its advanced glycosylation end
products, in human dermal microvascular endothelial cells (7).

Technological advances have allowed BBL systems to
irradiate well-controlled, high-intensity, polychromatic
light energy to aging skin for skin tightening. However,
because of the great number of potential combinations of
treatment parameters, including cutoff filter, pulse dura-
tion and frequency, intensity/fluence, and static/constant
motion delivery technique, optimized treatment settings
have not been fully elucidated. In this study, we sought
to evaluate three BBL treatment settings for nonablative
and noninvasive tightening of the facial and neck skin in
Asian patients: (1) BBL treatment via an 800-nm cutoff
filter using a static operation technique and a 695-nm
cutoff filter using a constant motion technique (group 1);
(2) BBL treatment via an 800-nm cutoff filter using a
constant motion technique (group 2); and (3) BBL treat-
ment via a 590-nm cutoff filter using a constant motion
technique (group 3). The three groups of Asian patients
were treated separately with three sessions of BBL treat-
ment at 2-week intervals using the respective treatment
settings, and therapeutic outcomes were evaluated accord-
ing to assessment parameters of the upper face, mid-face,
and lower face. Additionally, posttreatment changes in
overall skin texture, pigmented lesions, and vascular
lesions were assessed objectively.
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Materials and methods

Patients

In total, 27 Korean female patients (median age, 38 years;
interquartile range [IQR], 32–45 years; age range,
25–63 years) with Fitzpatrick skin type III–IV were scheduled
to undergo static operation or constant motion delivery of
BBL energy for skin tightening. Patients were excluded from
this study if they had received systemic or topical retinoid
therapy, skin resurfacing procedures (chemical peeling or
mechanical- or laser-assisted dermabrasion), fractional laser
treatment (nonablative or ablative), radiofrequency treatment
(monopolar or bipolar; noninvasive or invasive), intensity
focused ultrasound treatment, botulinum toxin injection,
thread implantation, injection therapy with fillers or tissue
activators, or face-lift surgery within the last 6 months.
Moreover, patients with a high probability of becoming preg-
nant or a propensity for photosensitive dermatitis, keloids, or
immunosuppression were excluded. This study was approved
by the Institutional Review Board of International St. Mary’s
Hospital, Catholic Kwandong University College of Medicine,
Incheon, Republic of Korea.

Broadband light therapy

After obtaining written informed consent, all participants
were treated with three sessions of BBL energy treatment
using SkinTyte IITM (BBLTM; Sciton, Palo Alto, CA, USA) at
2-week intervals. Each treatment session began by gently
cleansing the face and neck with a mild soap and 70% ethanol,
after which chilled, colorless ultrasonic gel was applied thereto
without pretreatment with topical or systemic anesthesia. BBL
treatment was performed using three different treatment set-
tings as follows. To group 1 (N = 9), two passes of 50 BBL
pulses (a total of 100 pulses/session) were delivered on the
face and submental part of the neck via an 800ST cutoff filter
(Sciton) at a fluence of 52 J/cm2, an exposure time of 5 s, and
a cooling crystal temperature of 12°C using a static operation
technique (Table 1, Figure 1a). Immediately after the 800ST
treatment, additional treatment was delivered with the 695ST
cutoff filter (Sciton), intensity of 12 W/cm2, exposure time of
10 s, and cooling crystal temperature of 25°C using a constant
motion technique as shown in Figure 1b. The estimated total
energy accumulation for 695-nm-filtered treatment was
approximately measured as 10,000 J/session for a surface
temperature of 40–42°C (treatment end point). To group 2
(N = 9), BBL treatment was performed with the 800ST cutoff
filter (Sciton), an intensity of 10 W/cm2, an exposure time of
10 s, and a cooling crystal temperature of 25°C using a con-
stant motion technique. Therein, the estimated total energy

accumulation was measured approximately as 30,000 J/session
at a surface temperature of 40–42°C. To group 3 (N = 9), BBL
treatment was delivered on the face and submental part of the
neck via a 590ST cutoff filter (Sciton) at an intensity of 12 W/
cm2, an exposure time of 12 s, and a cooling crystal tempera-
ture of 25°C using a constant motion technique. Therein, the

estimated total energy accumulation for 590ST treatment was
approximately 30,000 J/session at a surface temperature of
40–42°C. During the BBL treatments using the constant
motion technique, a Smoothie AdapterTM (Sciton) was
adapted to the BBL handpiece to cover the sides and edges
of the crystal. After treatment, the treated areas were cooled
with icepacks. No prophylactic systemic corticosteroids or
antibiotics were prescribed. The patients were recommended
to apply broadband sunscreens and emollients and to avoid
topical bleaching and retinoid agents during the three sessions
of treatment and the follow-up period.

Objective clinical assessment

At baseline, 2 weeks after each treatment session, and 2 months
after the final treatment, digital photographs were taken with the
patients placed in an identical position and under the same light
settings using a digital camera. Thereafter, two investigators

Table 1. Nonablative and noninvasive tightening of the facial and neck skin in Asian patients with broadband light treatment using three different treatment
settings.

Group Cutoff filter (nm) Fluence (J/cm2) Intensity (W) Number of pulses Exposure time (sec)
Total accumulation

energy (J) Cooling (°C) Technique

1 800 52 100 5 12 Static operation
695 10 12 10,000 25 Constant motion

2 800 10 10 30,000 25 Constant motion
3 590 12 12 30,000 25 Constant motion

Figure 1. Broadband light (BBL) treatment using static operation and constant
motion delivery techniques. Schematic views of BBL pulse lines on the face and
submental part of the neck using an 800-nm cutoff filter and a static operation
technique (a) and pulse strings using a 695-nm cutoff filter and a constant
motion operation technique (b) in a left oblique view. Numbers reflect the
sequences of BBL pulse delivery. Arrows reflect the direction of the constant
motion technique.
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objectively evaluated the effects of BBL treatment for skin tigh-
tening by analyzing the photographs. Clinical improvement was
assessed by evaluating signs of aging along the upper face (eye-
brow ptosis, blepharochalasis, and horizontal forehead lines), the
mid-face (zygomatic wrinkles or mid-cheek furrows, nasolabial
folds, and perioral expression wrinkles at the cheek), and the
lower face (marionette lines and jowl sagging). All assessment
parameters were scored on the face according to the global
aesthetic improvement scale (GAIS) as “worse than before”
(score: −1), “not applicable or clinically unchanged” (score: 0),
“slightly improved” (score: 1), “moderately improved” (score: 2),
“markedly improved” (score: 3), or “near totally improved”
(score: 4). Overall clinical improvement was objectively scored
using GAIS at 2 months after the final treatment. Additionally,
patients were surveyed to subjectively report their rate of satis-
faction with treatment as “unsatisfied” (score: 0), “slightly satis-
fied” (score: 1), “satisfied” (score: 2), and “very satisfied” (score:
3). Any side effects, including burn, scaling, crusting, prolonged
erythema, post-therapy dyschromia, and scarring, were also
evaluated throughout the course of treatment and follow-up.

Results

Combined BBL treatment using 800ST static operation
and 695ST constant motion techniques

The patients in group 1 (median age, 32 years; IQR,
27–33 years; age range, 25–38 years) were treated with BBL
via the 800ST-cutoff filter using a static operation technique
and the 695ST-cutoff filter using a constant motion technique.
At 2 months after the final treatment, the patients presented
remarkable clinical improvements in overall skin texture and
tone, facial contours, and wrinkles, with a median overall
GAIS score of 3 (IQR, 2–3). Moreover, the median GAIS
scores were 1 (IQR, 1–2) in the upper face, 3 (IQR, 2–3) in
the mid-face, and 2 (IQR, 1–2) in the lower face. Among the
assessment parameters, zygomatic wrinkles or mid-cheek fur-
rows, nasolabial folds, marionette lines, and jowl sagging were
found to have markedly improved (Figures 2 and 3).

Additionally, most of the patients reported that clinical
improvements in overall skin texture and fine wrinkles were
noticeable within 3 days, and the patients’ median satisfaction
rate at posttreatment 2 months was 2 (IQR, 1–3). None of the
patients experienced transient or prolonged darkening of the
epidermal or dermal pigmented lesions, including lentigines
or melasma. Furthermore, no other major side effects, includ-
ing oozing, scaling, crusting, burn, secondary skin infection,
prolonged edema or erythema, post-therapy hyperpigmenta-
tion or hypopigmentation, and scarring, were encountered.

BBL treatment using the 800ST constant motion
technique

In group 2, the patients (median age, 45 years; IQR, 40–62 years;
age range, 32–63 years) were treated with BBL via the 800ST-
cutoff filter using a constant motion technique. At 2 months
posttreatment, remarkable clinical improvements were found in
the overall skin texture, contour of the face, and fine and coarse
wrinkles, with a median overall GAIS score of 3 (IQR, 2–3).

Moreover, the median GAIS scores of each objective assessment
parameter were 1 (IQR, 0–1) in the upper face, 3 (IQR, 1–3) in
the mid-face, and 2 (IQR, 2–3) in the lower face. Among the
aging-related parameters, zygomatic wrinkles or mid-cheek fur-
rows, nasolabial folds, perioral expression wrinkles at the cheek,
marionette lines, and jowl sagging were found to have notably
improved (Figure 4). Additionally, most of the patients reported
clinical improvement in overall skin texture and fine wrinkles
noticeable within 3 days, and the patients’ median satisfaction
rate at 2 months after the final treatment was 2 (IQR, 1–3). None
of the patients experienced transient or prolonged worsening of
pigmented disorders or any other major side effects.

BBL treatment using the 590ST constant motion
technique

In group 3, the patients (median age, 41 years; IQR, 36–45 years;
age range, 27–60 years) were treated with BBL via the 590ST-
cutoff filter using a constant motion technique. At 2 months after
the final treatment, patients exhibited marked clinical improve-
ments in overall skin texture, skin tone, and fine wrinkles, with a
median GAIS score of 2 (IQR, 2–3). The median GAIS scores of
assessment parameters were 1 (IQR, 1–2) in the upper face, 3
(IQR, 2–3) in the mid-face, and 2 (IQR, 2–2) in the lower face.

Figure 2. Photographs of a 25-year-old female patient (a, c) at baseline and (b,
d) at 2 months after three sessions of BBL treatment via the 800ST cutoff filter
using a static operation technique and the 695ST cutoff filter using a constant
motion technique. Remarkable clinical improvement in zygomatic wrinkles,
nasolabial folds, marionette lines, and jowl sagging is apparent. (a, b) Anterior
view, (c, d) left lateral view.
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Particularly, zygomatic wrinkles or mid-cheek furrows, nasola-
bial folds, and marionette lines were found to have noticeably
improved after 590ST BBL treatment (Figures 5 and 6).

Most of the patients reported clinical improvement in overall
skin texture that was noticeable within 2 days, and the patients’
median satisfaction rate at 2 months post-BBL was 2 (IQR, 2–3).
Immediately after the 590ST BBL treatment, six of the nine
patients (66.7%) presented transient darkening of melasma and
epidermal pigmented lesions that spontaneously resolved within
1 or 2 weeks (Figure 5b, 5e, 6b, 6e). Melasma lesions on the
cheeks and perioral area were moderately improved after the
three sessions of 590ST BBL treatment, except for one patient
(11.1%) who experienced slight worsening of melasma lesions in
the periorbital and perioral areas. No other major side effects
were reported.

Discussion

The optimal goal of pulsed light treatment for skin rejuvenation is
overall improvement in aging-related elements, including skin
wrinkles, texture, enlarged pores, facial erythema, telangiectasia,
and dyspigmentation (5). In the present study, we demonstrated
that BBL treatment could be effectively delivered for nonablative

and noninvasive tightening of the facial and neck skin in Asian
patients using three different treatment settings.

In a previous study, four to six sessions of noncoherent,
polychromatic light treatment with cutoff filters of 550 or
570 nm, at fluences of 30–50 J/cm2 and at a double- or
triple-pulse frequency were delivered to the entire face: the
therapeutic immediate endpoints were skin reactions of

Figure 3. Photographs of (a, b) 35-year-old and (c, d) 32-year-old female
patients (a, c) at baseline and (b, d) at 2 months after three sessions of BBL
treatment via the 800ST cutoff filter using the static operation technique and
695ST-cutoff filter using the constant motion technique. Marked clinical
improvement in zygomatic wrinkles, nasolabial folds, marionette lines, and
jowl sagging is noted. Anterior view.

Figure 4. Photographs of a (a, b) 63-year-old and (c, d) another 63-year-old
female patient (a, c) at baseline and (b, d) at 2 months after three sessions of
BBL treatment via the 800ST cutoff filter using the constant motion technique.
Zygomatic wrinkles, nasolabial folds, perioral expression wrinkles at the cheek,
marionette lines, and jowl sagging had noticeably improved. (a, b) Left oblique
view, (c, d) right oblique view.

Figure 5. Photographs of a 36-year-old female patient (a, d) at baseline, (b, e)
immediately after the first session of BBL treatment, and (c, f) 2 months after
three sessions of BBL treatment via the 590ST cutoff filter using the constant
motion technique. (b, e) Transient darkening of melasma and epidermal pig-
mented lesions and posttreatment erythema were found immediately after BBL
treatment. (c, f) Overall skin tone and pigmented lesions improved after the
third BBL treatment. Right oblique view; photographs were taken under (a–c)
normal and (d–f) ultraviolet light exposure.
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mild erythema and slight darkening of pigmented lesions
(5). Most of the patients therein presented remarkable
improvement in all factors affecting photoaging, particu-
larly skin wrinkles, coarseness, irregular pigmentation, and
vascular lesions, along with posttreatment histologic fea-
tures of new collagen formation throughout the entire
dermis and the resolution of inflammatory cells and mela-
nophages (5). The comparative clinical investigation
revealed that the use of 555–590-nm cutoff filters elicited
better effects for treating the irregular pigmentation of
photodamaged skin with lesser side effects, compared to
the 530- to 750-nm cutoff filter (11). Meanwhile, the use
of the 530- to 570-nm cutoff filter was deemed more
effective in the treatment of telangiectasias and diffuse
erythema in aged skin (11).

Although numerous clinical studies have investigated the
efficacy and safety of intense pulsed light treatment for skin
rejuvenation (5,8,11–15), data on the effectiveness have pro-
ven inconstant and incomparable due to the versatility of
treatment settings (e.g., wavelengths, pulse durations and
intervals, and fluences). Furthermore, particularly during
skin rejuvenation procedures, therapeutic outcomes can be
significantly affected by the total energy accumulation within
the areas and modes of BBL energy delivery. In the present
study, BBL energy was delivered to the face and neck via the
cutoff filters of 590ST, 695ST, and/or 800ST using the static
operation and/or the constant motion delivery techniques.
The static operation technique was deemed to offer the advan-
tages of a faster heat accumulation in a limited area, better
prediction, and more familiarity. Meanwhile, the constant
motion delivery technique was suggested to provide the
advantages of a more gradual and safer heat accumulation
in a large area, better balanced delivery of BBL energy, a
shorter procedure time, and a lower risk of side effects.

Some nonablative, energy-delivering devices exhibit the advan-
tages of improving pigmented lesions and skin tone during skin
rejuvenation, including long-pulse 532-nm potassium titanyl
phosphate (KTP) laser, long-pulse 1,064-nm neodymium :
yttrium-aluminum-garget (Nd:YAG) laser, and intense pulsed
light (16–19). Furthermore, comparison studies have indicated
that higher pigmentation improvement rates are achieved with
rejuvenation treatments on the facial and hand skin by combina-
tion therapy with 1,064-nm Nd:YAG laser and intense pulsed
light, compared to single treatment with a 1,064-nm Nd:YAG
laser (18,19). The pulsed delivery of filtered BBL energy therein
was suggested to target dyschromatic lesions in the epidermis and
dermis, as well as vascular components, in the dermis, which
resulted in a markedly brighter appearance of aging skin (19).
We suggest that nonablative and noninvasive BBL treatment for
skin tightening seems to have the advantages of being able to be
safely combined with other noninvasive treatment modalities
selectively targeting pigment and/or vascular components for
better clinical outcomes.

In a previous study, three sessions of intense pulsed light
treatment were delivered to participants for photorejuvenation at
the cutoff ranges of 530–750 nm, at 2.5-ms double pulses with a
delay time of 10ms, and at the fluence ranges of 5.5–7.0 J/cm2 (20).
Most of the patients therein experienced significant improvement
in fine wrinkles, skin texture, and enlarged pores, as well as skin
tone and epidermal pigmented lesions (20). However, exacerba-
tion of melasma lesions was also noted. In our study, most of the
participants exhibited improvement of pigmented lesions and
overall skin tone, and none of them presented with worsening or
the appearance of melasma lesions after BBL treatments in the
groups using the 800-nm cutoff filter and/or 695-nm cutoff filter.
Thereby, we suggest that the use of 695-nm and 800-nm cutoff
filters can reduce the risks of rebound hyperpigmentation and
postinflammatory hyperpigmentation in Asian patients.
Meanwhile, however, transient darkening of melasma and epider-
mal pigmented lesions was found, and one patient presented
worsening of melasma lesions after 590ST-BBL treatment.
Nonetheless, most of the patients in group 3, who were treated
with BBL using the 590-nm cutoff filter, were deemed to have
noticeable improvements in skin tone and pigmented lesions,
along with improvement in skin texture. Nevertheless, optimized,
controlled studies should be followed to evaluate the effects of BBL
energy on melasma lesions for individual cutoff filters and treat-
ment techniques during skin rejuvenation.

In conclusion, we outlined in this study three different set-
tings of BBL treatment for nonablative and noninvasive tighten-
ing of facial and neck skin in Asian patients using (1) the 800ST-
cutoff filter via a static operation technique and the 695ST-cutoff
filter via a constant motion technique, (2) the 800ST-cutoff filter
via a constant motion technique, and (3) the 590ST-cutoff filter
via a constant motion technique. All three treatment settings
elicited satisfactory clinical improvements in the signs of aging in
the mid-face and lower face, particularly zygomatic wrinkles or
mid-cheek furrows, nasolabial folds, perioral expression wrin-
kles at the cheek, and marionette lines, in Asian patients.
Nonetheless, we suggest that treatment settings, including cutoff
filters and delivering techniques, should be determined accord-
ing to the characteristics of each patient’s skin and associated
pigmented disorders.

Figure 6. Photographs of a 43-year-old female patient (a, d) at baseline, (b, e)
immediately after the first session of BBL treatment, and (c, f) 2 months after
three sessions of BBL treatment via the 590ST cutoff filter using the constant
motion technique. (b, e) Transient darkening of pigmented lesions and post-
treatment erythema were found immediately after BBL treatment. (c, f) Overall
skin tone and pigmented lesions were improved after the third BBL treatment,
along with noticeable improvement in zygomatic wrinkles, nasolabial folds, and
marionette lines. Left oblique view; photographs were taken under (a–c) normal
and (d–f) ultraviolet light exposure.
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