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Abstract
Importance: Hormone treatments for genitourinary syndrome of meno-
pause (GSM) symptoms have limitations. There is interest in nonhormone
therapies, including energy-based interventions. Benefits and harms
of energy-based interventions are not currently well known.
Objective: The aim of this study was to assess the benefits and harms
of energy-based therapies (eg, CO2 laser, Er:YAG laser, and radiofre-
quency) for GSM. Outcomes of interest are the eight “Core Outcomes
in Menopause” and include the following: dyspareunia, vulvovaginal
dryness, vulvovaginal discomfort/irritation, dysuria, change in most
bothersome symptom, quality of life, treatment satisfaction, and treat-
ment adverse effects.
Evidence Review: Eligible studies included English language ran-
domized controlled trials (RCT) or prospective observational studies of en-
ergy-based treatmentswith≥8weeks follow-up in postmenopausalwomen
with≥1GSM symptom and studies of any design reporting adverse effects
≥12 months postintervention. Ovid/MEDLINE, Embase, and CINAHL
were searched from inception to December 11, 2023 using vocabulary
and natural language terms, along with free-text words. Two authors ex-
tracted data and assessed the quality of included studies.
Findings:We identified 32 unique studies (16 RCT; 1 quasi-RCT; 15
nonrandomized). Ten RCTand the quasi-RCTwere rated low to mod-
erate risk of bias (RoB) and underwent data extraction. Included stud-
ies evaluated CO2 laser (k = 7), Er:YAG laser (k = 3), or radiofre-
quency and CO2 laser (k = 1). CO2 laser compared with sham
(k = 4) may result in little to no difference in dysuria, dyspareunia,
or quality of life (low certainty of evidence [COE]). CO2 laser com-
pared with vaginal conjugated estrogens cream (k = 2) may result in
little to no difference in dyspareunia, dryness, discomfort/irritation,
dysuria, or quality of life (low COE). Treatment effects on all other
outcomes and effects of Er:YAG laser or radiofrequency on any out-
come are very uncertain (very low COE). Studies noted few adverse
events and no serious adverse events.
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Conclusions and Relevance: CO2 laser resulted in little to no differ-
ence in outcomes compared with sham or vaginal estrogen; the evi-
dence is very uncertain on the effect of energy-based interventions
versus all other comparators for all other outcomes. Adverse event
reporting was limited. There is a need for further evidence assessing
energy-based interventions.
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G enitourinary syndrome of menopause (GSM) describes
symptoms and physical changes associatedwith declining

estrogen and androgen concentrations in the genitourinary tract
after menopause. Estimates of GSM prevalence vary from 13%
to 87%.1 Core GSM therapies, including vaginal estrogens and
vaginal moisturizers and lubricants, locally replace premenopausal
hormones and/or secretions to reduce bothersome symptoms like
vaginal dryness and dyspareunia. Limitations of hormone and top-
ical treatments for GSM include inconsistent long-term use and
concerns about potential harms for survivors of, and those at risk
for, reproductive or hormone-sensitive cancers. Interest in nontradi-
tional interventions is growing, including energy-based (EB) treat-
ments such as laser and radiofrequency (RF) devices.2

Lasers and RF devices have been available as medical
therapies for decades3,4 and are used in dermatology, surgery,
oncology, and ophthalmology.4,5 The US Food and Drug Ad-
ministration (FDA) has cleared EB devices for general indica-
tions in gynecology.6 However, the safety and effectiveness of
EB devices for menopausal symptoms has not been evaluated by the
FDA. In 2018, the FDA issued awarning regarding lasers and other
EB devices for “vaginal rejuvenation” (ie, to treat conditions and
symptoms related to menopause, urinary incontinence, or sexual
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Key points

• Question/Objective: Assess effects of energy-based
interventions for genitourinary syndrome of menopause
(GSM).

• Findings: Eleven studies (n = 869) with “low” or “some
concerns” risk of bias were included. Seven evaluated
CO2 laser, three Er:YAG laser, and one CO2 laser or radio-
frequency. CO2 and Er:YAG lasers may result in little to no
difference for certain GSM symptoms versus sham. Evi-
dence is uncertain for other interventions, comparators,
and outcomes. Harms reporting was limited.

•Meaning: Energy-based interventions are marketed to
women unable or unwilling to use GSM therapies. Evi-
dence on their effects is sparse. Additional research is
needed to assess harms and determine if benefits exist.
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function).7 Nevertheless, EB treatments are currently marketed to
women unable or unwilling to use other therapies.8

The most commonly used lasers for GSM are fractional
microablative carbon dioxide (CO2) and nonablative erbium-
doped yttrium aluminum garnet (Er:YAG).2,9 Microablative la-
sers burn a grid of tiny holes in the surface tissue. Fractional lasers
split the laser beam into columns, sparing the tissue between the
columns to speed recovery. Nonablative lasers heat underlying
tissue without harming surface tissue.9,10 RF devices use elec-
tromagnetic current to generate heat due to tissue resistance to
the electromagnetic current.10

This systematic review was conducted to assess the bene-
fits and harms of EB interventions for GSM symptoms to in-
form clinical decision making for clinicians and women. Previ-
ous reviews11-15 have focused on CO2 lasers and have not used
the Core Outcomes in Menopause (COMMA) framework.16

METHODS/LITERATURE SEARCH
We searched MEDLINE, Embase, and CINAHL from data-

base inception through December 11, 2023 (Supplemental Digital
Content, http://links.lww.com/MENO/B328) supplemented by cita-
tion searches of relevant systematic reviews and original research.
Protocol registered in PROSPERO (CRD42023400684).

Randomized controlled trials (RCT) and prospective observa-
tional studies with a concurrent control group were eligible if they
enrolled postmenopausal women with ≥1 symptom of GSM,
evaluated EB treatments, were ≥8 weeks in duration, enrolled
≥20 per arm, and reported ≥1 prespecified outcome of interest.
Nonrandomized and uncontrolled studieswere eligible for long-term
adverse event analysis if they reported follow-upof≥12months.Ab-
stracts were screened by two independent reviewers, with the assis-
tance of DistillerSR's Artificial Intelligence System (DAISY). Arti-
cles included by any reviewer at abstract level underwent full-text re-
view by two independent reviewers.

Risk of bias (RoB) was assessed by one author and reviewed
by a second using standard tools for randomized17 and nonran-
domized studies.18 Effectiveness and harms outcomes were ex-
tracted only fromRCTor quasi-RCT deemed lowor some concerns
RoB; long-term harms data were extracted from nonrandomized
and uncontrolled studies regardless of RoB.

Study characteristics and outcomes data were abstracted by
one reviewer and overread by a second. Outcomes of interest in-
cluded the eight COMMA outcomes16: not all studies reported
all COMMA outcomes; we present data as reported by authors.

We narratively summarized outcomes for each intervention/
comparator group. We were unable to perform meta-analysis of re-
sults due to variability in populations, interventions, comparisons,
and outcomes. Extracted results include change from baseline to fol-
low-up means and between-group statistical testing. Certainty of ev-
idence (COE) for COMMA outcomes was determined using the
GRADE approach and was based on statistical significance.19

RESULTS
This review is part of a larger review assessing all treat-

ments for GSM.20 The overall search identified 11,993 unique
articles; 32 EB treatment studies (34 publications) met inclusion
criteria (Fig. 1). Of the 32 studies, 16 were RCT, one was a
quasi-randomized study, and 15were noncontrolled. The noncon-
trolled studies were all rated critical or serious RoB and used only
© 2025 by The Menopause Society
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for assessment of long-term (≥12months) harms. Of the 16 RCT,
six were rated high RoB and did not undergo outcomes extraction
or further analyses.21-27 Fivewere rated lowRoB,28-32 and another
five were rated some concerns RoB33-37; the quasi-randomized
study was rated moderate RoB.38

An overview of the included RCT/quasi-RCT rated low, or
some concerns RoB can be found in Table 1. Studies were small
(10 studies had <100 participants each) and short in duration (10
were ≤6 months). Only one was conducted in the United States.31
Mean age ranged from56-64 years.Only two studies reported race;
bothwere >90%White. Symptom inclusion criteriavaried (nine in-
cluded women with vulvovaginal symptoms, and none required
study participants to have a combination of vulvovaginal, urinary,
and sexual symptoms). Baseline symptom severity was only re-
ported in two studies (rated as moderate to severe). Nine studies re-
quired hormone therapy be discontinued prior to enrollment, seven
required nonhormone therapies be discontinued prior to enroll-
ment, and four excluded prior EB treatment. Three studies reported
the percentage of participants who used prior hormone therapy
(range: 17%-80%). The 10 RCT investigated CO2 laser (k = 7)
or Er:YAG laser (k = 3) interventions. One of the CO2 laser RCT
was a three-arm trial that evaluated CO2 lasers versus RF or pla-
cebo. For CO2 laser RCT, comparators included sham laser
(k = 4),28,29,33,34 vaginal conjugated estrogens cream (CEC)
(k = 2),30,31 or RF or placebo (k = 1, with three arms; the placebo
was not described).35 Interventions included three 30-40watts treat-
ments, 4-6 weeks apart. For Er:YAG laser RCT, comparators in-
cluded sham laser (k = 1),32 hyaluronic acid (HA) suppositories
(k = 1),37 or an Er:YAG laser hyperstack protocol (k = 1).36 Inter-
ventions included one to threemonthly treatments, with twomodes
or protocols used per treatment, ranging from 6-20 J/cm2. The
quasi-randomized study compared CO2 laser with CO2 laser plus
HA gel, and used 3 monthly 15 watts treatments.38 Detailed study
characteristics and results are in Supplemental Tables 1-8 (http://
links.lww.com/MENO/B328). COE is reported in Table 2.

Dyspareunia
Seven RCT (n = 927)28-31,33,36,37 and one quasi-randomized

study (n = 50)38 assessed the effect of an EB intervention on
dyspareunia at 3-12 months. Dyspareunia was measured using a
177
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FIG. 1. Literature flow diagram.
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10- or 100-point Visual Analog Scale (VAS), the Female Sexual
Function Index pain domain, and the European Organization for
Research and Treatment of Cancer Sexual Health Questionnaire.
CO2 laser may result in little to no difference versus vaginal CEC
(lowCOE). The evidence is very uncertain on the effect of CO2 laser
versus sham, CO2 laser versus CO2 laser plus HA gel, Er:YAG laser
versus HA suppositories, and Er:YAG laser versus an Er:YAG laser
hyperstack protocol on dyspareunia (very low COE).
178
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Vulvovaginal dryness/lubrication
Vulvovaginal dryness was assessed using a 10- or 100-point

VAS, the Female Sexual Function Index lubrication domain, In-
ternational Consultation on Incontinence Modular Questionnaire
(ICIQ) Vaginal Symptoms, and European Organization for Re-
search and Treatment of Cancer Sexual Health Questionnaire at 3-
12 months. In the seven RCT (n = 455)28-31,33,34,37 and one quasi-
randomized study (n = 50)38 that assessed the effect of EB
© 2025 by The Menopause Society

orized reproduction of this article is prohibited.



TA
B
LE

1.
O
ve
rv
ie
w

of
el
ig
ib
le
en

er
gy

-b
as
ed

in
te
rv
en

tio
n
st
ud

ie
s

C
at
eg
or
y

C
ha

ra
ct
er
is
ti
cs

C
O

2
L
as
er

vs
Sh

am
L
as
er

(k
=
4)

C
O

2
L
as
er

vs
V
ag
in
al

C
E
C

(k
=
2)

C
O

2
L
as
er

vs
L
as
er

+
H
A
G
el

(k
=
1)

C
O

2
L
as
er

vs
R
ad

io
fr
eq
ue
nc
y
vs

P
la
ce
bo

(k
=
1)

E
r:
Y
A
G
L
as
er

vs
Sh

am
L
as
er

(k
=
1)

E
r:
Y
A
G

L
as
er

vs
H
A

Su
pp

os
it
or
ie
s
(k

=
1)

E
r:
Y
A
G

L
as
er

V
E
L
vs

E
r:

Y
A
G

H
yp

er
st
ac
k
L
as
er

(k
=
1)

T
ot
al

(k
=
11
)

Sa
m
pl
e
si
ze

≤
50

0
0

1
0

1
1

1
4

51
-7
4

2
2

0
0

0
0

0
4

75
-2
50

2
0

0
1

0
0

0
3

D
ia
gn
os
is
of

V
V
A
/

G
SM

sy
m
pt
om

s
C
lin

ic
al
di
ag
no
si
s

1
0

1
1

1
0

0
4

S
el
f-
re
po
rt
ed

2
2

0
0

1
1

1
6

St
ud
y
ve
ri
fi
ed

1
0

0
0

0
0

0
1

Ty
pe

of
V
V
A
/G
SM

sy
m
pt
om

fo
r

in
cl
us
io
n

V
ul
vo
va
gi
na
l

3
1

1
1

1
1

1
9

U
ri
na
ry

0
0

0
1

1
1

0
2

Se
xu
al

2
0

0
1

0
1

0
4

V
ul
vo
va
gi
na
l,
ur
in
ar
y,

an
d
se
xu
al

0
0

0
0

0
0

0
0

N
ot

re
po
rt
ed

0
1

0
0

0
0

0
1

B
as
el
in
e
V
V
A
/G
SM

sy
m
pt
om

se
ve
ri
ty

M
ild
,m

od
er
at
e,
or

se
ve
re

0
0

0
0

0
0

0
0

M
od
er
at
e
to

se
ve
re

2
0

0
0

0
0

0
2

N
ot

re
po
rt
ed

2
2

1
1

1
1

1
9

O
th
er

el
ig
ib
ili
ty

cr
ite
ri
a

In
cl
ud
ed

w
om

en
s/
p

hy
st
er
ec
to
m
y

1
1

0
0

0
0

0
2

Pr
es
en
ce
/h
x
of

ca
nc
er

or
hi
gh
-r
is
k
fo
r
ca
nc
er

0
0

0
0

0
1

1
2

T
re
at
m
en
tn

aï
ve
/w
as
ho
ut

pe
ri
od

4
2

1
0

0
1

1
9

L
en
gt
h
of

fo
llo
w
-u
p

3
m
o

1a
1

1
0

1
1

1
6

4
m
o

1
0

0
0

0
0

0
1

6
m
o

1
1

0
0

0
0

0
2

≥
12

m
o

1
0

0
0

0
0

0
1

O
ut
co
m
es

re
po
rt
ed

b
D
ys
pa
re
un
ia

3
2

1
1

0
1

1
9

D
ry
ne
ss

4
2

1
0

0
1

0
8

D
is
co
m
fo
rt
/ir
ri
ta
tio

n
3

1
1

0
0

0
0

5
D
ys
ur
ia

3
1

1
0

0
0

0
5

C
ha
ng
e
in

M
B
S

1
0

0
0

0
0

0
1

Q
oL

3
1

1
1

1
1

0
8

T
re
at
m
en
ts
at
is
fa
ct
io
n

2
1

0
0

0
1

0
4

A
dv
er
se

ef
fe
ct
s

4
2

1
1

1
1

1
10

L
oc
at
io
n

U
ni
te
d
St
at
es

0
1

0
0

0
0

0
1

E
ur
op
e

2
0

1
0

0
1

1
5

A
si
a

1
0

0
0

1
0

0
2

A
us
tr
al
ia

1
0

0
0

0
0

0
1

M
id
dl
e
E
as
t

0
1

0
1

0
0

0
2

A
E
,a
dv
er
se

ev
en
ts
;C

E
C
,c
on
ju
ga
te
d
es
tr
og
en

cr
ea
m
;C

O
2− ,
ca
rb
on

di
ox
id
e;
E
r:
Y
A
G
,e
rb
iu
m
-d
op
ed

yt
tr
iu
m

al
um

in
um

ga
rn
et
la
se
r;
H
A
,h
ya
lu
ro
ni
c
ac
id
;h

x,
hi
st
or
y;

Q
oL

,q
ua
lit
y
of

lif
e;
s/
p,

st
at
us

po
st
;V

E
L
,

va
gi
na
le
rb
iu
m

la
se
r;
V
V
A
/G
SM

,v
ul
vo
va
gi
na
la
tr
op
hy
/g
en
ito
ur
in
ar
y
sy
nd
ro
m
e
of

m
en
op
au
se
.

a
Pa
ge

28
fo
llo
w
-u
p
tim

e
re
po
rt
ed

he
re

as
3
m
on
th
s
po
st
ba
se
lin
e
(o
ut
co
m
es

as
se
ss
ed

be
fo
re

ac
tiv
e
la
se
r
gr
ou
p
cr
os
s-
ov
er

to
sh
am

la
se
r)
.

b G
en
ita
lo
rv
ul
vo
va
gi
na
ls
ig
ns
/sy
m
pt
om

si
nc
lu
de

dr
yn
es
s,
irr
ita
tio
n,
pa
in
,s
or
en
es
s,
ur
et
hr
al
ca
ru
nc
le
,u
re
th
ra
lp
ro
la
ps
e,
va
gi
na
la
tro
ph
y;
ur
in
ar
y
sy
m
pt
om

si
nc
lu
de

dy
su
ria
,n
oc
tu
ria
,o
ve
ra
ct
iv
e
bl
ad
de
r,
re
cu
rre
nt
ur
in
ar
y
tra
ct
in
fe
ct
io
ns
,u
rin
ar
y

fre
qu
en
cy
,u
rg
e
in
co
nt
in
en
ce
,u
rin
ar
y
ur
ge
nc
y;
se
xu
al
sy
m
pt
om

s
in
cl
ud
e
dy
sp
ar
eu
ni
a,
bl
ee
di
ng

as
so
ci
at
ed

w
ith

se
xu
al
ac
tiv
ity
,d
ec
re
as
ed

ar
ou
sa
l,
lo
w
lib
id
o,
or
ga
sm

ic
dy
sf
un
ct
io
n,
se
xu
al
de
sir
e,
se
xu
al
fu
nc
tio
n;
Q
oL

ou
tc
om

es
in
cl
ud
e
di
str
es
s,

bo
th
er
,o
ri
nt
er
fe
re
nc
e
of
G
SM

sy
m
pt
om

s,
an
xi
et
y,
de
pr
es
sio
n,
pa
rtn
er
sa
tis
fa
ct
io
n;
ad
ve
rs
e
ef
fe
ct
s
in
cl
ud
es
sid
e
ef
fe
ct
s,
sy
ste
m
ic
A
E,
sa
fe
ty
ou
tc
om

es
.

Menopause • Volume 32, Number 2, February 2025 EB interventions for GSM: a systematic review

© 2025 by The Menopause Society 179

Copyright © 2025 The Menopause Society. Unauthorized reproduction of this article is prohibited.



TA
B
LE

2.
C
er
ta
in
ty

of
ev
id
en

ce
st
at
em

en
ts
fo
r
C
O
M
M
A
ef
fe
ct
iv
en

es
s
ou

tc
om

es

In
te
rv
en
ti
on

vs
C
om

p
ar
at
or

D
ys
pa

re
un

ia
D
ry
ne
ss

D
is
co
m
fo
rt
/I
rr
it
at
io
n

D
ys
ur
ia

C
ha

ng
e
in

M
B
S

Q
ua

lit
y
of

L
if
e

T
re
at
m
en
t
Sa

ti
sf
ac
ti
on

C
er
ta
in
ty

of
E
vi
de
nc
e

#
St
ud

ie
s:
k

#
E
nr
ol
le
es

(n
):

E
ff
ec
t
D
ir
ec
ti
on

C
er
ta
in
ty

of
E
vi
de
nc
e

#
St
ud

ie
s:
k

#
E
nr
ol
le
es

(n
):

E
ff
ec
t
D
ir
ec
ti
on

C
er
ta
in
ty

of
E
vi
de
nc
e

#
St
ud

ie
s:
k

#
E
nr
ol
le
es

(n
):

E
ff
ec
t
D
ir
ec
ti
on

C
er
ta
in
ty

of
E
vi
de
nc
e

#
St
ud

ie
s:
k

#
E
nr
ol
le
es

(n
):

E
ff
ec
t
D
ir
ec
ti
on

C
er
ta
in
ty

of
E
vi
de
nc
e

#
St
ud

ie
s:
k

#
E
n
ro
lle
es

(n
):

E
ff
ec
t
D
ir
ec
ti
on

C
er
ta
in
ty

of
E
vi
de
nc
e

#
St
ud

ie
s:
k

#
E
nr
ol
le
es

(n
):

E
ff
ec
t
D
ir
ec
ti
on

C
er
ta
in
ty

of
E
vi
de
nc
e

#
St
ud

ie
s:
k

#
E
nr
ol
le
es

(n
):

E
ff
ec
t
D
ir
ec
ti
on

C
O
2
la
se
r
vs

sh
am

la
se
r

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

3
(2
05
):

↑
1
st
ud
y

↔
1
st
ud
y

?
1
st
ud
y

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

4
(2
93
):

↑
1
st
ud
y

↔
1
st
ud
y

?
2
st
ud
ie
s

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

3
(2
05
):

↑
1
st
ud
y

↔
1
st
ud
y

?
1
st
ud
y

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

3
(2
05
):

↔
2
st
ud
ie
s

?
1
st
ud
y

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

1
(6
0)
:

↔
1
st
ud
y

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

3
(2
05
):

↔
2
st
ud
ie
s

?
1
st
ud
y

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

2
(1
48
):

?
2
st
ud
ie
s

C
O
2
la
se
r
vs

va
gi
na
lc
on
ju
ga
te
d

es
tr
og
en
s
cr
ea
m

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

2
(1
19
):

↔
1
st
ud
y

?
1
st
ud
y

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

2
(1
19
):

↔
1
st
ud
y

?
1
st
ud
y

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

1
(6
9)
:

↔
1
st
ud
y

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

1
(6
9)
:

↔
1
st
ud
y

N
R

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

1
(6
9)
:

↔
1
st
ud
y

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(6
9)
:

?
1
st
ud
y

C
O
2
la
se
r
vs

C
O
2
la
se
r
pl
us

H
A
ge
l

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(5
0)
:

↔
1
st
ud
y

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(5
0)
:

↔
1
st
ud
y

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(5
0)
:

↔
1
st
ud
y

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(5
0)
:

↔
1
st
ud
y

N
R

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(5
0)
:

↔
1
st
ud
y

N
R

C
O
2
la
se
r
vs

ra
di
of
re
qu
en
cy
,p
la
ce
bo

N
R

N
R

N
R

N
R

N
R

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(2
46
):

?
1
st
ud
y

N
R

E
r:
Y
A
G
la
se
r
vs

sh
am

la
se
r

N
R

N
R

N
R

N
R

N
R

L
ow

⨁
⨁
◯◯

M
ay

re
su
lt
in

lit
tle

to
no

di
ff
er
en
ce

1
(5
0)
:

↔
1
st
ud
y

N
R

E
r:
Y
A
G
la
se
r
vs

H
A
su
pp
os
ito

ri
es

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(4
3)
:

?
1
st
ud
y

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(4
3)
:

?
1
st
ud
y

N
R

N
R

N
R

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(4
3)
:

?
1
st
ud
y

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(4
3)
:

?
1
st
ud
y

E
r:
Y
A
G
la
se
r
vs

E
r:
Y
A
G
hy
pe
rs
ta
ck

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(6
8)
:

↑
1
st
ud
y

N
R

N
R

N
R

N
R

N
R

N
R

R
ad
io
fr
eq
ue
nc
y
vs

C
O
2
la
se
r,

pl
ac
eb
o

N
R

N
R

N
R

N
R

N
R

V
er
y
lo
w

⨁
◯◯

◯
U
nc
er
ta
in

1
(2
46
):

?
1
st
ud
y

N
R

D
ir
ec
tio
n
of

ef
fe
ct
.

↑:
In
te
rv
en
tio
n
gr
ou
p
ha
d
a
st
at
is
tic
al
ly
si
gn
if
ic
an
tly

be
tte
r
ou
tc
om

e
th
an

co
m
pa
ri
so
n
gr
ou
p
(e
g,
im

pr
ov
ed

sy
m
pt
om

s,
hi
gh
er

tr
ea
tm

en
ts
at
is
fa
ct
io
n)
.

↓:
In
te
rv
en
tio
n
gr
ou
p
ha
d
a
st
at
is
tic
al
ly
si
gn
if
ic
an
tly

w
or
se

ou
tc
om

e
th
an

co
m
pa
ri
so
n
gr
ou
p
(e
g,
w
or
se
ne
d
sy
m
pt
om

s,
lo
w
er

tr
ea
tm

en
ts
at
is
fa
ct
io
n)
.

↔
:N

o
st
at
is
tic
al
ly
si
gn
if
ic
an
td

if
fe
re
nc
e
be
tw
ee
n
gr
ou
ps
.

?:
N
o
st
at
is
tic
al
co
m
pa
ri
so
n
of

ch
an
ge

in
tim

e
be
tw
ee
n
gr
ou
ps

pr
ov
id
ed
.

A
E
,a
dv
er
se

ev
en
t;
C
E
C
,c
on
ju
ga
te
d
es
tr
og
en
s
cr
ea
m
;C

O
2,
ca
rb
on

di
ox
id
e;
E
r:
Y
A
G
,e
rb
iu
m
-d
op
ed

yt
tr
iu
m
al
um

in
um

ga
rn
et
la
se
r;
H
A
,h
ya
lu
ro
ni
c
ac
id
;M

B
S,
m
os
tb
ot
he
rs
om

e
sy
m
pt
om

;N
R
,n
ot
re
po
rt
ed
;Q

oL
,

qu
al
ity

of
lif
e.

Zerzan et al Menopause • Volume 32, Number 2, February 2025

180 © 2025 by The Menopause Society

Copyright © 2025 The Menopause Society. Unauthorized reproduction of this article is prohibited.



Menopause • Volume 32, Number 2, February 2025 EB interventions for GSM: a systematic review
interventions on vulvovaginal dryness, CO2 laser may result in
little to no difference on vulvovaginal dryness compared with
vaginal CEC (low COE), but the evidence is very uncertain on
the effect of CO2 laser versus sham laser, CO2 laser versus
CO2 laser plus HA gel, and Er:YAG laser versus HA supposito-
ries on vulvovaginal dryness (very low COE).

Vulvovaginal discomfort/irritation
In a time span ranging from 3-12 months, four RCT

(n = 274)28,29,31,33 and one quasi-randomized study (n = 50)38

assessed the effect of EB interventions on vulvovaginal discom-
fort/irritation using a 10- or 100-point VAS. CO2 laser may result
in little to no difference on vulvovaginal discomfort compared
with vaginal CEC. The evidence is very uncertain on the effect
of CO2 laser versus sham laser and CO2 laser versus CO2 laser
plus HA gel on vulvovaginal discomfort (very low COE).

Dysuria
Dysuriawas measured using a 10-point or 100-point VAS.With

follow-up ranging from 3-12 months, four RCT (n = 274)28,29,31,33

and one quasi-randomized study (n = 50)38 assessed the effect
of EB interventions on dysuria and found that CO2 laser versus
sham laser and CO2 laser versus vaginal CEC may result in lit-
tle to no difference in dysuria. The evidence is very uncertain
on the effect of CO2 laser versus CO2 laser plus HA gel on dys-
uria (very low COE).

Change in MBS
One RCT (n = 60) assessed the effect of CO2 laser versus

sham laser using a 4-point VAS at 3 months.28 CO2 laser may
result in little to no difference in MBS versus sham laser
(low COE).

Quality of life
Seven RCT (n = 613)28,29,31-33,35,37 and one quasi-ran-

domized study (n = 50)38 assessed the effect of EB interven-
tions on quality of life (QoL) using ICIQ Overactive Bladder,
Functional Social Support Questionnaire, Assessment of Qual-
ity of Life-6D, Urinary Distress Inventory Short Form, Day-to-
Day Impact of Vaginal Aging Questionnaire, Female Sexual
Distress Scale, Menopause-Specific Quality of Life, ICIQ
short form, Overactive Bladder questionnaire, Health-Related
Quality of Life, and Numeric Rating Scale from 3-12 months.
CO2 laser versus sham laser, CO2 laser versus vaginal CEC,
and Er:YAG laser versus sham laser may result in little to no
difference in QoL (low COE). The evidence is very uncertain
on the effect of CO2 laser versus CO2 laser plus HA gel, CO2

laser versus RF or placebo, Er:YAG laser versus HA supposi-
tories, and RF versus CO2 laser or placebo (very low COE).

Treatment satisfaction
Treatment satisfaction was assessed by four RCT

(n = 260)28,31,34,37 using Patient Global Impression of Improve-
ment, a 5-point Likert scale, and Zuf-8 from 3-6 months. The ev-
idence is very uncertain on the effect of CO2 laser versus sham,
CO2 laser versus vaginal CEC, and Er:YAG laser versus HA sup-
positories on treatment satisfaction (very low COE).
© 2025 by The Menopause Society
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Adverse effects
No serious adverse effects (AE) were reported in RCT or

quasi-randomized studies of any of the EB interventions stud-
ied, including CO2 and Er:YAG laser, RF, and comparators, in-
cluding sham laser, CEC, CO2 laser plus HA gel, and HA sup-
positories. Among the 15 noncontrolled and retrospective stud-
ies, eight reported no AE39-47; one reported no AE lasting
longer than 1 year.48 Five reported no serious AE or no treat-
ment-related AE but provided no detail about any nonserious
events.39-43,49 One reported no study withdrawals due to AE.47
DISCUSSION
We systematically reviewed the evidence for effectiveness

and harms of EB interventions for GSM. Studies employed het-
erogeneous inclusion criteria and used inconsistent, nonvalidated
outcome measures. Nearly all trials included fewer than 100
women, followed participants for 6 months or fewer, and were
conducted outside the United States. Intervention protocols
varied, and few studies evaluated nonablative CO2 lasers, Er:
YAG lasers, or RF devices.

Across 11 studies of CO2 laser, Er:YAG laser, and RF, we
found no benefit of, or insufficient evidence for, EB therapies
relative to any comparator for any GSM symptom. We found
some GSM outcomes for CO2 laser may not be significantly
different than outcomes for CEC. However, we do not consider
these treatments equivalent. The two small trials30,31 compar-
ing CO2 laser with CEC reported inconsistent results and dem-
onstrated minimal effectiveness of both interventions for some
outcomes; one trial was stopped early and did not achieve its
prespecified noninferiority targets, and the other did not report
statistical comparisons of change over time between study
arms. Harms reporting for most interventions was limited,
and studies were not powered to evaluate infrequent but
serious harms.

Our findings confirmand expand onother systematic reviews,
although study inclusion criteria and methodology for quality as-
sessment and data synthesis varied.12-15,50-52 Authors identified
similar concerns about the available evidence, such as inconsistent
participant selection criteria, varied comparators, unvalidated sub-
jective outcome measures, nonrandomized studies, small sample
sizes, and short follow-up periods. Two authors noted the need
for greater detail on laser settings and intensity to clarify the total
amount of energy being delivered.51,52

These results have implications for clinicians who provide
healthcare for postmenopausal women. The American
Urogynecologic Society recently updated their Clinical Con-
sensus Statement on vaginal energy devices.9,53 They noted in-
adequate evidence on participant eligibility criteria; level of
training of clinicians; efficacy of treatment on vulvovaginal at-
rophy, vaginal dryness, or menopausal dyspareunia; long-term
safety; and optimal treatment regimens.9 The American
Urogynecologic Society also cited limitations regarding varia-
tions in treatment protocols, lack of educational and credential-
ing standards for providers, variations in symptoms and severity,
and lack of validated tools to assess outcomes.7,9 The Meno-
pause Society (formerly The North American Menopause Soci-
ety) released a position statement in 2020 stating that there is a
need for more sham-controlled trials in order to better under-
stand the safety and efficacy of EB interventions.54
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Further research in GSM treatments should consider con-
sistent definitions of symptom presence and severity, more
diverse populations, subgroups of interest, and consistent out-
come reporting. Future research needs specific to EB treat-
ments include studying the range of EB treatments, how they
are implemented, the combination of EB treatments with other
interventions (such as moisturizer), and different dosing proto-
cols and schedules. We found no studies of hybrid lasers, few
studies of Er:YAG lasers, and only one study of RF devices.
The only study of ultrasound systems was rated as high
RoB.23 To improve understanding of the safety profile of EB
devices, future research should include longer follow-up pe-
riods, improved reporting of reasons for study dropout, and as-
sessment of a statistical difference in AE severity and frequency
between treatment arms.

Registries for reporting of AE could supplement short-
term data from intervention studies. The FDA maintains the
Manufacturer and User Facility Device Experience database.
Participants, physicians, and manufacturers voluntarily report
AE; reports are unverified and may lack detail. Several studies
have reported findings from searching the Manufacturer and
User Facility Device Experience database. Four reviews identi-
fied between 39 and 130 complaints; pain was the most com-
mon complaint.3,55-57 Adverse effects may be difficult to dis-
tinguish from persistence of initial symptoms due to a lack of
treatment effect.

Our review is subject to several limitations.We used statis-
tical, rather than clinical, differences to determine COE, in part
due to the lack of validated measures of clinically meaningful
differences for the relevant outcomes. We focused on random-
ized clinical trials tomost accurately assess the causal effects of
EB treatments of GSM. Studies using other designs (eg, obser-
vational reports) may provide additional information, espe-
cially for rare but serious harms.
CONCLUSIONS
Limited evidence suggests CO2 lasers may result in little

to no difference in selected GSM symptoms versus sham or
CEC. Evidence for other types of EB interventions and out-
comes is insufficient. Harms reporting was limited though
most studies did not find serious or frequent harms. Prior to
wider use, research is needed to assess benefits and harms.

Acknowledgments
We thank Amy Claussen, MLIS, for assistance developing

our search strategy.
REFERENCES
1. Mili N, Paschou SA, Armeni A, Georgopoulos N, Goulis DG, Lambrinoudaki I.

Genitourinary syndrome of menopause: a systematic review on prevalence and
treatment.Menopause 2021;28:706-716. doi: 10.1097/GME.
0000000000001752

2. Salvatore S, Ruffolo AF, Phillips C, et al. Vaginal laser therapy for GSM/VVA:
where we stand now—a review by the EUGAWorking Group on Laser.
Climacteric 2023;26:336-352. doi: 10.1080/13697137.2023.2225766

3. Burkett L, Moalli P, Ackenbom M. What is being reported about vaginal
"lasers"?: an examination of adverse events reported to the Food and Drug
Administration on energy-based devices. Aesthet Surg J 2022;42:689-694.
doi: 10.1093/asj/sjab299
182

Copyright © 2025 The Menopause Society. Unauth
4. Dayan E, Burns AJ, Rohrich RJ, Theodorou S. The use of radiofrequency in
aesthetic surgery. Plast Reconstr Surg Glob Open 2020;8:e2861. doi: 10.1097/
GOX.0000000000002861

5. U.S. Food & Drug Administration. Medical Lasers. Available at: https://www.
fda.gov/radiation-emitting-products/surgical-and-therapeutic-products/medical-
lasers. Accessed December 24, 2023.

6. Kamilos MF, Aguiar LM, Batista VH, et al. Microablative fractional
radiofrequency as a therapeutic option for vulvar lichen sclerosus: a pilot study.
Clinics (Sao Paulo) 2021;76:e2567. doi: 10.6061/clinics/2021/e2567

7. Gottlieb S. Statement from FDACommissioner Scott Gottlieb, M.D., on efforts
to safeguard women's health from deceptive health claims and significant risks
related to devices marketed for use in medical procedures for “vaginal
rejuvenation”. Available at: https://www.fda.gov/news-events/press-
announcements/statement-fda-commissioner-scott-gottlieb-md-efforts-
safeguard-womens-health-deceptive-health-claims#:~:text=We%20are%
20deeply%20concerned%20women,as%20condylomas%20(genital%20warts).
Accessed December 24, 2023.

8. Rojas KE. The FDA needs to take another look at laser-based ‘vaginal
rejuvenation’. Available at: https://www.statnews.com/2022/02/22/the-fda-
needs-to-take-another-look-at-laser-based-vaginal-rejuvenation/. Accessed
December 24, 2023.

9. Alshiek J, Garcia B, Minassian V, et al. Clinical consensus statement: vaginal
energy-based devices. Urogynecology (Phila) 2022;28:633-648. doi: 10.1097/
SPV.0000000000001241

10. Alexiades MR, Iglesias C, Sokol E, Gaspar A, Tadir Y. Light and energy-based
therapeutics for genitourinary applications: consensus on protocols and best
practices. Lasers Surg Med 2023;55:444-454. doi: 10.1002/lsm.23672

11. Khamis Y, Abdelhakim AM, Labib K, et al. Vaginal CO2 laser therapy versus
sham for genitourinary syndrome of menopause management: a systematic
review and meta-analysis of randomized controlled trials.Menopause 2021;28:
1316-1322. doi: 10.1097/GME.0000000000001845

12. Prodromidou A, Zacharakis D, Athanasiou S, et al. CO2 laser versus sham
control for the management of genitourinary syndrome of menopause: a
systematic review and meta-analysis of randomized controlled trials. J Pers Med
2023;13:1694. doi: 10.3390/jpm13121694

13. Jang YC, Leung CY, Huang HL. Comparison of severity of genitourinary
syndrome of menopause symptoms after carbon dioxide laser vs vaginal
estrogen therapy: a systematic review and meta-analysis. JAMA Netw Open
2022;5:e2232563. doi: 10.1001/jamanetworkopen.2022.32563

14. Filippini M, Porcari I, Ruffolo AF, et al. CO2-laser therapy and genitourinary
syndrome of menopause: a systematic review and meta-analysis. J Sex Med
2022;19:452-470. doi: 10.1016/j.jsxm.2021.12.010

15. Ni Y, Lian J. Carbon dioxide laser therapy for the management of genitourinary
syndrome of menopause: a meta-analysis of randomized controlled trials. Exp
Ther Med 2024;27:10. doi: 10.3892/etm.2023.12297

16. Lensen S, Bell RJ, Carpenter JS, et al. A core outcome set for genitourinary
symptoms associated with menopause: the COMMA (Core Outcomes in
Menopause) global initiative.Menopause 2021;28:859-866. doi: 10.1097/
GME.0000000000001788

17. Sterne JAC, Savovic J, Page MJ, et al. RoB 2: a revised tool for assessing risk of
bias in randomised trials. BMJ 2019;366:l4898. doi: 10.1136/bmj.l4898

18. Sterne JA, HernanMA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of
bias in non-randomised studies of interventions. BMJ 2016;355:i4919. doi: 10.
1136/bmj.i4919

19. Guyatt GH, Oxman AD, Kunz R, et al. What is "quality of evidence" and why is
it important to clinicians? BMJ 2008;336:995-998. doi: 10.1136/bmj.39490.
551019.BE

20. Danan ER, Diem S, Sowerby C, et al. Genitourinary Syndrome of Menopause.
Comparative Effectiveness Review (Prepared by the Minnesota Evidence-based
Practice Center under Contract No 75Q80120D00008). Rockville, MD:
Agency for Healthcare Research and Quality; 2024

21. Politano CA, Costa-Paiva L, Aguiar LB, Machado HC, Baccaro LF. Fractional
CO2 laser versus promestriene and lubricant in genitourinary syndrome of
menopause: a randomized clinical trial.Menopause 2019;26:833-840.
doi: 10.1097/GME.0000000000001333

22. Aguiar LB, Politano CA, Costa-Paiva L, Juliato CRT. Efficacy of fractional CO2

laser, promestriene, and vaginal lubricant in the treatment of urinary symptoms
in postmenopausal women: a randomized clinical trial. Lasers Surg Med
2020;52:713-720. doi: 10.1002/lsm.23220
© 2025 by The Menopause Society

orized reproduction of this article is prohibited.

https://www.fda.gov/radiation-emitting-products/surgical-and-therapeutic-products/medical-lasers
https://www.fda.gov/radiation-emitting-products/surgical-and-therapeutic-products/medical-lasers
https://www.fda.gov/radiation-emitting-products/surgical-and-therapeutic-products/medical-lasers
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-efforts-safeguard-womens-health-deceptive-health-claims#:~:text=We%20are%20deeply%20concerned%20women
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-efforts-safeguard-womens-health-deceptive-health-claims#:~:text=We%20are%20deeply%20concerned%20women
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-efforts-safeguard-womens-health-deceptive-health-claims#:~:text=We%20are%20deeply%20concerned%20women
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-efforts-safeguard-womens-health-deceptive-health-claims#:~:text=We%20are%20deeply%20concerned%20women
https://www.statnews.com/2022/02/22/the-fda-needs-to-take-another-look-at-laser-based-vaginal-rejuvenation/
https://www.statnews.com/2022/02/22/the-fda-needs-to-take-another-look-at-laser-based-vaginal-rejuvenation/


Menopause • Volume 32, Number 2, February 2025 EB interventions for GSM: a systematic review
23. Hickey M, Baber R, Eden J, et al. Safety and effectiveness of a novel home-use
therapeutic ultrasound device for the treatment of vaginal dryness in
postmenopausal women: a pilot study. Menopause 2023;30:383-392.
doi: 10.1097/GME.0000000000002157

24. Mension E, Alonso I, Angles-Acedo S, et al. Effect of fractional carbon dioxide
vs sham laser on sexual function in survivors of breast cancer receiving
aromatase inhibitors for genitourinary syndrome of menopause: the LIGHT
randomized clinical trial. JAMA Netw Open 2023;6:e2255697. doi: 10.1001/
jamanetworkopen.2022.55697

25. Fernandes MFR, Bianchi-Ferraro A, Sartori MGF, et al. CO2 laser,
radiofrequency, and promestriene in the treatment of genitourinary syndrome of
menopause in breast cancer survivors: a histomorphometric evaluation of the
vulvar vestibule. Menopause 2023;30:1213-1220. doi: 10.1097/GME.
0000000000002274

26. Panyawongudom N, Panyakhamlerd K, Suwan A. Number of vaginal
lactobacilli in postmenopausal women with vaginal atrophy before and after
treatment with erbium-YAG laser: a randomized sham-controlled trial. BMC
Womens Health 2023;23:513. doi: 10.1186/s12905-023-02590-y

27. Sarmento ACA, Fernandes FS, Maia RR, et al. Microablative fractional
radiofrequency for sexual dysfunction and vaginal trophism: a randomized
clinical trial. Clinics (Sao Paulo) 2023;78:100293. doi: 10.1016/j.clinsp.2023.
100293

28. Page AS, Verbakel JY, Verhaeghe J, Latul YP, Housmans S, Deprest J. Laser
versus sham for genitourinary syndrome of menopause: a randomised
controlled trial. BJOG 2023;130:312-319. doi: 10.1111/1471-0528.17335

29. Li FG, Maheux-Lacroix S, Deans R, et al. Effect of fractional carbon dioxide
laser vs sham treatment on symptom severity in women with postmenopausal
vaginal symptoms: a randomized clinical trial. JAMA 2021;326:1381-1389.
doi: 10.1001/jama.2021.14892

30. Eftekhar T, Forooghifar T, Khalili T, Shariat M, Haghollahi F. The effect of the
CO2 fractional laser or premarin vaginal cream on improving sexual function in
menopausal women: a randomized controlled trial. J Lasers Med Sci 2020;11:
292-298. doi: 10.34172/jlms.2020.49

31. Paraiso MFR, Ferrando CA, Sokol ER, et al. A randomized clinical trial
comparing vaginal laser therapy to vaginal estrogen therapy in women with
genitourinary syndrome ofmenopause: the VeLVET Trial.Menopause 2020;27:
50-56. doi: 10.1097/GME.0000000000001416

32. Chiengthong K, Bunyavejchevin S. Efficacy of Erbium YAG laser treatment in
overactive bladder syndrome: a randomized controlled trial. Menopause 2023;
30:414-420. doi: 10.1097/GME.0000000000002159

33. Salvatore S, Pitsouni E, Grigoriadis T, et al. CO2 laser and the genitourinary
syndrome of menopause: a randomized sham-controlled trial.Climacteric 2021;
24:187-193. doi: 10.1080/13697137.2020.1829584

34. Ruanphoo P, Bunyavejchevin S. Treatment for vaginal atrophy using
microablative fractional CO2 laser: a randomized double-blinded
sham-controlled trial.Menopause 2020;27:858-863. doi: 10.1097/GME.
0000000000001542

35. Eftekhar T, Ghorbani L, Ghanbari Z, Razavi J, Dolatshad F. Comparison of
the effect of radiofrequency and laser treatment on mixed urinary incontinence
and vulvovaginal atrophy in Iranian menopausal women: a randomized
controlled trial. Int J Womens Health Reprod Sci 2019;9:61-68. doi: 10.15296/
ijwhr.2021.11

36. Fidecicchi T, Gaspar A, GambaccianiM. Superficial dyspareunia treatment with
hyperstacking of erbium:yttrium-aluminum-garnet SMOOTH laser: a short-
term, pilot study in breast cancer survivors.Menopause 2023;30:174-178.
doi: 10.1097/GME.0000000000002118

37. Gold D, Nicolay L, Avian A, et al. Vaginal laser therapy versus hyaluronic acid
suppositories for women with symptoms of urogenital atrophy after treatment
for breast cancer: a randomized controlled trial. Maturitas 2023;167:1-7.
doi: 10.1016/j.maturitas.2022.08.013

38. Alvisi S, Lami A, Baldassarre M, et al. Short-term efficacy and safety of non-
ablative laser treatment alone or with estriol or moisturizers in postmenopausal
women with vulvovaginal atrophy. J Sex Med 2022;19:761-770. doi: 10.1016/j.
jsxm.2022.02.027
© 2025 by The Menopause Society

Copyright © 2025 The Menopause Society. Unauth
39. Eder SE. Long-term safety and efficacy of fractional CO2 laser treatment in
post-menopausal women with vaginal atrophy. Laser Ther 2019;28:103-109.
doi: 10.5978/islsm.19-OR-06

40. Quick AM, Hundley A, Evans C, et al. Long-term follow-up of fractional CO2

laser therapy for genitourinary syndrome of menopause in breast cancer
survivors. J Clin Med 2022;11:31. doi: 10.3390/jcm11030774

41. Veron L,Wehrer D, Annerose-Zephir G, et al. Effects of local laser treatment on
vulvovaginal atrophy among women with breast cancer: a prospective study
with long-term follow-up. Breast Cancer Res Treat 2021;188:501-509.
doi: 10.1007/s10549-021-06226-3

42. Quick AM, Zvinovski F, Hudson C, et al. Patient-reported sexual function of
breast cancer survivors with genitourinary syndrome of menopause after
fractional CO2 laser therapy.Menopause 2021;28:642-649. doi: 10.1097/GME.
0000000000001738

43. Li J, Li H, Zhou Y, et al. The fractional CO2 laser for the treatment of
genitourinary syndrome of menopause: a prospective multicenter cohort study.
Lasers Surg Med 2021;53:647-653. doi: 10.1002/lsm.23346

44. Gambacciani M, Levancini M, Russo E, Vacca L, Simoncini T, Cervigni M.
Long-term effects of vaginal erbium laser in the treatment of genitourinary
syndrome of menopause. Climacteric 2018;21:148-152. doi: 10.1080/
13697137.2018.1436538

45. Siliquini GP, Tuninetti V, Bounous VE, Bert F, Biglia N. Fractional CO2 laser
therapy: a new challenge for vulvovaginal atrophy in postmenopausal women.
Climacteric 2017;20:379-384. doi: 10.1080/13697137.2017.1319815

46. Behnia-Willison F, Sarraf S, Miller J, et al. Safety and long-term efficacy of
fractional CO2 laser treatment in women suffering from genitourinary syndrome
of menopause. Eur J Obstet Gynecol Reprod Biol 2017;213:39-44.
doi: 10.1016/j.ejogrb.2017.03.036

47. Sokol ER, Karram MM. Use of a novel fractional CO2 laser for the treatment
of genitourinary syndrome of menopause: 1-year outcomes. Menopause
2017;24:810-814. doi: 10.1097/GME.0000000000000839

48. Okui N, Okui M, Kouno Y, Nakano K, Gambacciani M. Efficacy of two laser
treatment strategies for breast cancer survivors with genitourinary syndrome
of menopause. Cureus 2023;15:e38604. doi: 10.7759/cureus.38604

49. Siliquini GP, Bounous VE, Novara L, GiorgiM, Bert F, Biglia N. Fractional CO2

vaginal laser for the genitourinary syndrome of menopause in breast cancer
survivors. Breast J 2021;27:448-455. doi: 10.1111/tbj.14211

50. Sarmento ACA, de Araujo Santos Camargo JD, de Freitas CL, Medeiros KS,
Costa APF, Goncalves AK. Physical energies for the management of
genitourinary syndrome of menopause: An overview of a systematic review
and network meta-analysis. Int J Gynaecol Obstet 2023;166:163-172.
doi: 10.1002/ijgo.15304

51. Mortensen OE, Christensen SE, Lokkegaard E. The evidence behind the use
of LASER for genitourinary syndrome of menopause, vulvovaginal atrophy,
urinary incontinence and lichen sclerosus: a state-of-the-art review. Acta Obstet
Gynecol Scand 2022;101:657-692. doi: 10.1111/aogs.14353

52. Mension E, Alonso I, Tortajada M, et al. Vaginal laser therapy for genitourinary
syndrome of menopause—systematic review. Maturitas 2022;156:37-59.
doi: 10.1016/j.maturitas.2021.06.005

53. Alshiek J, Garcia B, Minassian V, et al. Vaginal energy-based devices.
Female Pelvic Med Reconstr Surg 2020;26:287-298. doi: 10.1097/SPV.
0000000000000872

54. The NGSMPSEP. The 2020 genitourinary syndrome of menopause position
statement of The North American Menopause Society. Menopause 2020;27:
976-992. doi: 10.1097/GME.0000000000001609

55. Ahluwalia J, AvramMM, Ortiz AE. Lasers and energy-based devices marketed
for vaginal rejuvenation: a cross-sectional analysis of the MAUDE database.
Lasers Surg Med 2019;51:671-677. doi: 10.1002/lsm.23084

56. Guo JZ, Souders C,McClelland L, et al. Vaginal laser treatment of genitourinary
syndrome of menopause: does the evidence support the FDA safety
communication? Menopause 2020;27:1177-1184. doi: 10.1097/GME.
0000000000001577

57. Wallace SL, Sokol ER, Enemchukwu EA. Vaginal energy-based devices:
characterization of adverse events based on the last decade of MAUDE safety
reports. Menopause 2020;28:135-141. doi: 10.1097/GME.0000000000001661
183

orized reproduction of this article is prohibited.


