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1,550 nm Erbium-Doped and 1,927 nm Thulium
Nonablative Fractional Laser System: Best Practices
and Treatment Setting Recommendations
Paul M. Friedman, MD,* Jeffrey S. Dover, MD, FRCPC,† Anne Chapas, MD,‡ Zakia Rahman, MD,§ Edward V. Ross, MD,║
Suzanne L. Kilmer, MD,{ Wendy E. Roberts, MD,** Pooja Sodha, MD,†† Julie B. Stimmel, PhD,‡‡
Mary Beth C. Moncrief, PhD,‡‡ and Jill S. Waibel, MD§§

BACKGROUND The Fraxel Dual laser system (Solta Medical, Inc., Bothell, WA) contains a 1,550 and 1,927 nm wave-
length single handpiece with different indications for each wavelength.
OBJECTIVE To discuss treatment setting recommendations and best practices for select on-label and investigational
applications of the 1,550 and 1,927 nm dual laser system.
MATERIALS AND METHODS Eight board-certified dermatologists with 10 or more years of experience with the 1,550
and 1,927 nm laser system completed an online survey about their clinical experience with the system and then partici-
pated in a roundtable to share clinical perspectives and best practices for using the laser system.
RESULTS For all Fitzpatrick skin types, treatment recommendationswere described for selected approved indications for
the 1,550 and 1,927 nm laser system, including both lasers in combination. Treatment recommendations were also
reached for investigational applications with the 1,550 nm laser and 1,927 nm laser. Best practices for using the lasers
during the treatment session to achieve optimal outcomes and decrease the post-treatment recovery timewere compiled.
CONCLUSION The 1,550 and 1,927 nm dual laser system is effective for a wide range of aesthetic and therapeutic
applications, on and off the face and across all Fitzpatrick skin types.

Nonablative fractional lasers (NFLs) for facial re-
juvenation aremidinfrared lasers withwavelengths
ranging from 1,320 to 1,940 nm that target water

as a chromophore. Fractional laser treatment produces an
array of microscopic treatment zones (MTZs) of thermal
injury to the skin that induce a dermal wound response
without damaging the epidermis.1,2

The Fraxel Dual laser system (Solta Medical, Inc., Bothell,
WA), a current generation NFL system, contains a 1,550 and
1,927 nm wavelength single handpiece with different

indications for each wavelength. The 1,550 nm erbium-doped
laser is indicated for procedures requiring coagulation of soft
tissue, skin resurfacing procedures, and treatment of dyschro-
mia, epidermal lesions (e.g., lentigines and actinic keratoses
[AK]), dermal pigmentary disorders (e.g., melasma), periorbital
wrinkles, acne scars, and surgical scars. The 1,927 nm thulium
laser is indicated for dermatological procedures requiring
coagulation of soft tissue (Figure 1) as well as the treatment of
AK and dyschromia. The current objective is to delineate best
practices for select on-label and investigational applications of
the 1,550 and 1,927 nm dual laser system, as identified by a
clinical expert roundtable.

Methods
Eight board-certified dermatologists with 10 or more years
of experience with the 1,550 and 1,927 nm laser system
(Fraxel Dual laser system) completed an online survey about
their clinical experience with the system. After survey
completion, the same clinicians participated in a roundtable
discussion (April 2020) supported by Solta Medical to
develop best practices for using the laser system.

Expert Roundtable Recommendations
Current Indications

Surgical and Acne Scars

For surgical scars, when using the 1,550 nmwavelength alone,
4 to 6 treatment sessions every 4 to 6 weeks are recommended
using a pulse energy based on the scar depth, with 9% to 23%

From the *Dermatology & Laser Surgery Center, Houston, Texas; †SkinCare
Physicians, Chestnut Hill, Massachusetts; ‡Union Square Laser Dermatology, New
York, New York; §Stanford Department of Dermatology, Redwood City, California;
kScripps Clinic, San Diego, California; {Laser & Skin Surgery Medical Group, Inc.,
Sacramento, California; **Generational and Cosmetic Dermatology, Rancho Mirage,
California ††Department of Dermatology, George Washington University, Wash-
ington, District of Columbia; ‡‡Synchrony Medical Communications, LLC, West
Chester, Pennsylvania; §§Miami Dermatology & Laser Institute, Miami, Florida

Supported by Solta Medical Inc. P. M. Friedman and Waibel have served on the
advisory board for Solta Medical, Inc, and J. S. Dover, A. Chapas, Z. Rahman, E. V.
Ross, S.L. Kilmer, W. E. Roberts, and P. Sodha have served as consultants for Solta
Medical, Inc.

The authors have indicated no significant interest with commercial supporters.

Address correspondence and reprint requests to: Paul M. Friedman, MD,
Dermatology & Laser Surgery Center, 6400 Fannin Street #2720, Houston, TX
77030, or e-mail: drpaul@dermlasersurgery.com

This is an open-access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is
permissible to download and share the work provided it is properly cited. The work
cannot be changed in any way or used commercially without permission from the
journal.

http://dx.doi.org/10.1097/DSS.0000000000003321

NFL Treatment Recommendations • Friedman et al www.dermatologicsurgery.org 195

D
ow

nloaded from
 http://journals.lw

w
.com

/derm
atologicsurgery by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 01/30/2024

mailto:drpaul@dermlasersurgery.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1097/DSS.0000000000003321
http://www.dermatologicsurgery.org


coverage, delivered over 8 passes. For erythematous scars,
treatmentwith a vascular-specific laser is recommendedprior to
the initiation of 1,550 nmwavelength treatment. Atrophic acne
scars (Figure 2), such as shallow boxcar and rolling scars, may
respond best to 4 to 6 treatment sessions with the 1,550 nm
wavelength every 4 to 8 weeks, with longer intervals for
Fitzpatrick skin type (FST) IV to VI. The recommended pulse
energy level is 12 to 70 mJ, depending on the acne scar depth,
with 8 passes using a treatment level (coverage) of 3 to 8
(9%–23%) for FST I to III and 3 to 7 (9%-20%) for FST IV to
VI. Ice pick, deep rolling, and boxcar scars tend to be more
challenging to treat because the energy does not penetrate to a
depth necessary to treat the scar base or dermal tethering to the
subcutis.3 Roundtable participants have observed improved
outcomeswhen treating some types of acne scarswith the 1,550
nm laser and minimally invasive interventions (e.g., punch
excision or elevation, or subcision immediately before, micro-
needling [depth, 1.5–3.0mm;6needle radiofrequency]),which
canbeperformedon the dayof 1,550nm laser treatment or 4 to
6 weeks before or after treatment. In addition, the use of a
dermal filler after 1,550 nm laser treatment can enhance results
and should be performed 8 to 12 weeks after the last laser
treatment, once dermal remodeling has started. Injectable poly-
L-lactic acid may be administered 2 to 4 weeks before, the same
day as, or at least 2 weeks after 1,550 nm laser treatment.
Hypertrophic acne scars should first be treated with vascular
laser therapy to soften and minimize the vascularity, thereby
reducing the hypertrophic component of the lesion.

Serial treatment with the 1,550 nm laser induces collagen
remodeling in the dermis. Energy density levels can be adjusted
depending on patient tolerance (recommended total energy
delivery, 3–6 kJ per treatment, variable depending on the area
treated). For patients with active acne, a 5- to 7-day course of

oral antibiotics is recommended to minimize post-treatment
acne flares. In a study of 29patientswith FST I toVand various
types of acne scarring, ranging frommild to severe, on the face
and back who underwent 2 to 6 treatments with the 1,550 nm
laser (energy, 35–40mJ and treatment settings, 7–10 [coverage,
20%–35%]) at 4-week intervals, 79.3% of patients (23/29)
experienced a 50% to 75% improvement from baseline at 1
month after the final treatment.4

General Skin Resurfacing and Actinic Keratoses

Treatment settings for general skin resurfacing with the
1,550 nm laser (Table 1) were discussed. Seven of the
roundtable participants reported using the 1,927 nm laser
for AK. In their experience, treatment with the 1,927 nm
laser prevented AK reoccurrence. For improvement in skin
laxity (off-label) and dyschromia, in addition to AK
removal, a greater number of treatments would be needed.

In one study, 24 patients predominantly with FST I to II,
facial photodamage, and AK underwent up to 4 treatments
with the 1,927 nm laser (energy, 5–20 mJ and treatment
settings, 5–11 [coverage, 40%–70%]) at 2- to 6-week
intervals and experienced an 86.6% reduction from
baseline in lesion count at 6 months post-treatment.5 In
another study, 46 patients with moderate-to-severe AK
were treated with the 1,927 nm laser at a higher density
(energy, 20mJ and coverage,.92%) and experienced up to
a 95% reduction from baseline in lesion numbers at 6 and
12 months post-treatment.6

Combination Treatment With 1,550 nm Erbium-Doped and
1,927 nm Thulium Lasers

Six of the roundtable participants reported using a
combination of the 1,550 and 1,927 nm lasers for treatment

Figure 1. Patient with Fitzpatrick skin
type II and photoaging at baseline (A)
and 3 months post-treatment (B). She
received 3 treatment sessions with
1,927 nm thulium laser (20 mJ; treat-
ment level 9). Courtesy of Paul M.
Friedman, MD.

Figure 2. Patient with Fitzpatrick skin
type IV and atrophic acne scarring with
post-inflammatory erythema at base-
line (A) and 4 months post-treatment
(B). She received 2 treatment sessions
with the 1,550 nm erbium-doped laser
(15–25 mJ; treatment level, 5–7).
Courtesy of Paul M. Friedman, MD.
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of mild-to-severe photodamage and scars (Table 1). Scars
caused by trauma such as burns, including altered skin
texture and dyspigmentation due to melanin and hemosid-
erin, respectively, respond well to a dual laser approach
(Table 1).7 The 1,550 nm wavelength stimulates collagen
remodeling to address scar thickness and texture, and the
1,927 nm wavelength focuses on dyspigmentation associ-
ated with scarring.8 Case studies have been published on
treatment of trauma-related scars using a combination of
1,550 and 1,927 nm lasers.8,9

Investigational Applications

1,550 nm Erbium-Doped Laser

Six of the roundtable participants reported the investigational
use of the 1,550 nm laser for Becker nevus, poikiloderma-
associated hypopigmentation, postinflammatory erythema,
residual hemangioma, traumatic scars, striae rubra, tattoo
removal, and wrinkles in any location (Table 2).10,11 Partic-
ipants noted that when treating patients with the Becker nevus,
initial hair removal is important and that performing a test spot
may guide treatment settings to prevent postinflammatory
hyperpigmentation (PIH). There is a greater risk of PIH

for individuals with FST IV to VI, and participants recom-
mended the concomitant use of a topical bleaching agent, sun
protection, increased intervals of treatment, and decreased
treatment density, as needed, to minimize the risk. Two case
series have been published on treatment of the Becker nevus
using the 1,550 nm laser.12,13

For treatment of striae rubra with the 1,550 nm laser
(Table 2), lesions with recent onset tend to have better
outcomes. Initial treatment with a pulsed dye laser, 532 nm
laser, or intense pulsed light should be considered to
improve erythema and followed by 1,550 nm laser
treatment on the same day. A case series of a 12-year-old
girl and 13-year-old girl with FST II reported greater
than 75% improvement in striae rubra at 6 to 8 weeks
post-treatment with the 1,550 nm laser at energy
levels ranging from 20 to 70 mJ, delivered over 8 passes
(48–168MTZs/cm2 per pass; total, 384–1,344MTZs/cm2)
for 3 to 5 treatments at 4-week intervals.14 The roundtable
recommended combination treatment with the 1,550 and
1,927 nm lasers for striae distensae if brown pigment is
present (Table 1). Striae alba should be treated with 1,550
nm alone to address dermal atrophy (pulse energy, 15–30
mJ; treatment level, 5–8 [coverage, 14%–23%]; treatment
interval, 4–8 weeks; and minimum of 4–5 treatments), and

TABLE 1. Recommended Treatment Settings for Approved Indications of the 1,550 nm Erbium-Doped and 1,927 nm
Thulium Laser System and Treatment Settings for Combination Treatment

Approved Indication Pulse Energy, mJ

Treatment Level (Coverage, %)

Passes, N Treatments, N
Treatment
Interval, wkFST I-III FST IV-VI

1,550 nm wavelength
General skin resurfacing*
Facial 35–70 7 (20%) 3–7 (9%–20%) 8 3–5 4–6
Periorbital area 35–70 7 (20%) 3–6 (9%–17%) 3–4 3–5 4–6
Nonfacial area 35–70 #8 (#23%) 3–6 (9%–17%) 8 3–5 4–6

1,927 nm wavelength
Actinic keratosis 20 10 (65%) 1–3 (20%–30%)† 8 3–5 8–12
Dyschromia 10 10 (50%) 2–5 (25%–40%) 8 2–4 4–8

Combination of 1,550 nm and 1,927 nm Wavelength

Combination
Use

1,550 nm 1,927 nm

Pulse
Energy,mJ

Treatment Level
(Coverage, %)

Passes,
N

Pulse
Energy,mJ

Treatment Level
(Coverage, %)

Passes,
N

Treatment
Interval, Wk

General skin
resurfacing*
Facial 25–50 5–8 (14%–23%) 4 10 4–6 (35%–45%) 4 4–6
Nonfacial area 15–45 3–8 (9%–23%) 4–5 10 3–6 (30%–45%) 4 4–6

Traumatic,
surgical scars

12–40 4–7 (11%–20%) 8 10 3 (30%) 8 4–6

Striae distensae 30 6 (17%) 4–6 10 3 (30%) 8‡ 4–6

* Treatment for pigmented lesions, uneven skin texture, and fine wrinkles.
† For some experts, preferred treatments were topical chemotherapeutics (e.g., topical 5-fluorouracil or retinoids).
‡ Skin cooling between every 2 passes.
FST, Fitzpatrick skin type.
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striae rubra may be treated with pulsed dye laser,
potassium-titanyl-phosphate laser, or intense pulsed light,
followed by the 1,550 nm laser.

1,927 nm Thulium Laser

Seven of the roundtable participants reported the investiga-
tional use of the 1,927 nm laser for a variety of other
conditions, including dyschromia, enlarged pores, hypopig-
mentation associatedwith poikiloderma, and scars (Table 3).
Patients with red and brown dyschromia should be treated
initially with visible light technology (e.g., intense pulse light,
potassium-titanyl-phosphate laser, or pulse dye laser),
followed by the Q-switch laser (755-nm alexandrite; 532-
nmdouble-frequencyNd:YAG) for low-contrast lesions, and
then the 1,927 nm thulium laser (Table 1). For patients with
hypopigmentation associated with poikiloderma and who
have a history of postinflammatory pigment alteration, the
treatment interval when using the 1,927 nm laser should be
increased to 6 to 8 weeks (Table 3). Treatment of lichen
planus pigmentosus, observed in middle-aged patients
typically FST IV to VI,15 can be challenging, as success with
topical treatments and oral steroids has been limited.16,17

However, treatment with the 1,927 nm laser (Table 3) has
shown promising results (Figure 3).

In themanagement of melasma, it is critical that long-term
management strategies be devised. Topical, oral, and laser-
based treatments for melasma have targeted photodamage,
inflammation, vascularity, and pigmentation. Roundtable
participants have observed mixed outcomes in patients with
melasma treatedwith the 1,927nm laser; therefore, the 1,927

nm laser should not be a first-line melasma treatment.
It can exacerbate the condition, particularly during summer,
with the use of oral contraceptives and in the absence
of pretreatment with a skincare regimen including melano-
genesis suppression. Treatment at lower energy and densities
should be considered. Topical clobetasol propionate (0.05%
cream) was recommended for 1 to 5 days immediately post-
treatment, followed by topical treatment alternating tretinoin
(0.1% cream) and hydroquinone (4% cream). The round-
table did not recommend using the 1,927 nm laser for
melasma in patients with FST V and VI because of an
increased risk of disease exacerbation or PIH. Some round-
table participants noted the use of low, intense pulsed light
therapy (5–6 J/cm2; vascular and pigmented filters) before
treatment (3–4 passes) with the 1,927 nm laser can increase
the effectiveness for patients with FST III and IV. Other
panelists did not recommend the use of intense pulsed light
therapy for patients with melasma.

Two retrospective analyses have been published on
treatment with the 1,927 nm laser for melasma.18,19 In
one study, 100 patients (mean age, 37.8 years [range,
19.0–57.0 years]) with FST II to V underwent 2
treatments with the 1,927 nm laser (9–10 mJ
[30%–50% coverage]; delivered over 3 passes) at 4-
week intervals.18 At all time points analyzed (1, 2, and 6
months), the mean Melasma Area and Severity Index
(MASI) score was significantly improved (p , .005 for
all).18 Three percent of patients experienced PIH, and 2%
of patients had reoccurrence of melasma.18 In the other
study, 20 women (mean age, 41.1 years [range, 30–51

TABLE 2. Recommended Treatment Settings for Investigational Applications of the 1,550 nm Erbium-Doped Laser

Application
Pulse Energy,
mJ

Treatment Level
(Coverage, %)

Passes,
N

Treatments,
N

Treatment Interval,
Wk

Becker’s nevus* 8–40 5–10 (14%–29%) 8 5–10 6–8

Hypopigmentation associated
with poikiloderma
Facial 10–20 8 (23%) 8 5† 4–6‡
Nonfacial area 10–20 5 (14%) 8 5† 4–6‡

Postinflammatory erythema 10–25 3–7 (5%–20%) 6–8§ 3–5 4–6

Residual hemangioma 20–40 7–10 (20%–29%) 8 3–5 4–6

Scars, traumatic10,11 40–70 6–13 (17%–38%) 8 5 4

Striae rubra 30 6 (17%) 8 4–6 4–8

Recalcitrant tattoo removalk 50 6 (17%) 8 Variable{ 6–8{
Wrinkles, nonperiorbital location 20–55# 5 (14%) 6–8 $5† 4–6‡

* Laser hair removal performed on the same day before 1,550 nm laser treatment.
† Initial treatment series followed by a yearly maintenance session.
‡ Treatment interval is 6 to 8 weeks for patients with a history of postinflammatory pigment alteration.
§ Skin cooling between every 2 passes.
k Recommended adjunct treatment for tattoos with persistent pigment after 10 treatment sessions and those with overlying textural changes or scarring. Laser tattoo
removal devices commonly used immediately before the 1,550 nm laser include Q-switch and picosecond lasers. Skin cooling between the different laser modalities is
imperative.
{ Number of treatments dependent on the response per treatment and pigment density.
# Pulse energy level dependent on the wrinkle depth.
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years]) with FST II to IV underwent 1 treatment with the
1,927 nm laser (10 or 20 mJ/cm2 [60%–70% cover-
age]).19 Patients were advised to initiate treatment
with topical hydroquinone 4.0% 1 month after the
procedure.19 At 1 month and 3 to 6 months after laser
treatment, the mean MASI score showed significant
improvement (p 5 .004 for both) versus baseline; the
mean MASI scores continued to improve versus baseline
through 6 and 12 months post-treatment (p 5 .002).19

Overall, 33.3% (n 5 5) and 13.3% (n 5 2) of patients
reported partial or total reoccurrence of melasma,
respectively.19 Two patients with FST IV experienced
PIH that resolved after 3 months with topical bleaching.19

Best Practices for the Use of the 1,550
nm Erbium-Doped and 1,927 nm
Thulium Lasers
Treatment Best Practices

The dermatologic condition, location and size of treat-
ment area, FST, potential for pigmentary or scarring
complications,20 and menstrual cycle status affect the
total energy that should be applied during a laser
treatment. On the face, total energies of 3 to 6 kJ and 1
to 2 kJ are recommended for the 1,550 and 1,927 nm
wavelengths, respectively, and are dependent on the facial
size and energy per pulse. For the combination laser use,
total energies of 1.5 to 2.5 kJ and 0.5 to 1.0 kJ,
respectively, are recommended. It is important to match

the treatment depth, which is dependent on the energy
applied, to the depth of the scar or wrinkle. The
recommended treatment interval for patients with a
history of postinflammatory pigment alterations is 6 to
8 weeks for both the 1,550 and 1,927 nm lasers. The risk
of PIH in skin of color (FST IV–VI) is associated with the
energy and density used. Prevention of bulk heating
during laser treatment is important in smaller anatomical
areas. Therefore, repeated back and forth motions over a

TABLE 3. Recommended Treatment Settings for Investigational Applications of the 1,927 nm Thulium Laser

Application
Pulse Energy,
mJ

Treatment Level
(Coverage, %)

Passes,
N

Treatments,
N

Treatment Interval,
Wk

FST I–III
Actinic keratosis, advanced 10 5–10 (40%–65%) 8 3–5 4–6
Dyschromia
Lichen planus pigmentosus 5–15 4–5 (35%–40%) 3–4 1–2 4–8
Melasma/PIH 5–10 1–4 (20%–35%) 4–8 1–2 6–12

Enlarged pores 10 3–5 (30%–40%) 8 4–6 4
Hypopigmentation
Facial 10 4 (35%) 8 6 4
Nonfacial area 10 3 (30%) 8 6 4
Associated with
poikiloderma
Facial 20 7 (50%) 6–8 3–5 4–6
Nonfacial area 20 3–4 (30%–35%) 6–8 3–5 4–6

Scars, hypopigmentation or
hyperpigmentation
Facial* 10 5–7 (40%–50%) 8 5–6 4
Nonfacial area 10 3 (30%) 8 6 4

FST IV–VI
Hypopigmentation
Facial 5–10 3 (30%) 8 3–4 4–6

* Total energy for full face, 1.0 to 1.5 mJ; the total energy for small hypopigmented scar, 0.1 mJ.
FST, Fitzpatrick skin type; PIH, postinflammatory hyperpigmentation.

Figure 3. Patient with Fitzpatrick skin type IV and lichen planus
pigmentosus at baseline (A) and 3 months post-treatment (B)
with the 1,927 nm thulium laser. She received 5 treatment
sessions over 19 months (15–20 mJ; treatment level, 5–7; de-
livered over 8 passes [total kJ, 1.26–1.46]). Courtesy of Jill S.
Waibel, MD.
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small treatment area should be avoided, and the degree of
heating of the treatment area continually evaluated by
touching the skin. Application of cold to the treatment
area between passes can prevent bulk heating. In
addition, the Pro-Nox nitrous oxide system (CareStream
Medical International Ltd., Langley, BC, Canada) can be
a useful comfort measure for patients during laser
treatments at higher settings.

Post-Treatment Best Practices

The recovery time for patients receiving general skin
resurfacing can be reduced by delivering less energy in
fewer passes with the 1,550 or 1,927 nm lasers, although
more treatments are required over a longer timeframe. Post-
treatment facial edema can be reduced by the application of
cold to the treatment area and elevation of the head at night
for 24 to 48 hours or until edema has completely resolved.
The application of selective topical creams and serums also
can help reduce patient recovery time; recommendations
include moisturizers, Alastin Regenerating Skin Nectar
(Alastin Skincare, Inc., Carlsbad, CA), cicalfate cream,
corticosteroids, diluted vinegar soaks, or antioxidant serum
containing 15% L-ascorbic acid, 1% alpha-tocopherol, and
0.5% ferulic acid. For patients with a history of herpes
simplex virus, antiviral therapy should be considered. Zinc
oxide sunscreen is also recommended to help maintain skin
improvement and prevent photodamage. A tinted sunblock
is recommended for patients with melasma to protect
against visible light exacerbation.

Conclusions
Roundtable discussions confirmed that the 1,550 nm
erbium-doped and 1,927 nm thulium dual laser system is
effective for a wide range of aesthetic and therapeutic
applications, both on and off the face and across all FSTs.
Based on years of author experience in the treatment of
various dermatologic pathologies with the on-label and
investigational use of the dual laser system, recommenda-
tions highlight that optimization of treatment settings (e.g.,
fluence, density, and number of passes) is central to the
predictable efficacy and safety outcomes.
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