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Objective: Genitourinary syndrome of menopause (GSM) and stress urinary

incontinence (SUI) are prevalent among women. While low-level laser therapy

(LLLT) has been employed for wound healing, no studies have explored its

effectiveness in treating GSM and SUI.

Methods: Between September 2022 and August 2023, all women received

LLLT for GSM and SUI at the gynecologic outpatient clinic of a hospital were

retrospectively reviewed. The treatment was administered once a week for

8 weeks. Vaginal Health Index (VHI) and pre- and post-treatment questionnaires

were utilized to assess lower urinary tract symptoms (LUTS).

Results: A total of 41 women were enrolled, including 24 (59%) with SUI and 22

(52%) with GSM (5 women reported both conditions). Significant improvements

were observed in all VHI items for both groups. Total scores for ICIQ-SF

(International Consultation on Incontinence Questionnaire-Short Form), UDI-6

(Urogenital Distress Inventory-6), IIQ-7(Incontinence Impact Questionnaire-7),

USS (Urgency Severity Scale), and OABSS (Overactive Bladder Symptom Score)

demonstrated significant enhancements in all women and specifically in the

GSM group. In the SUI group, USS and OABSS significantly improved, with more

domains in KHQ (King’s Health Questionnaire) showing improvement compared

to the GSM group. In the GSM group, lubrication, pain, and the total score of

FSFI (Female Sexual Function Index) improved significantly, while no significant

enhancement in sexual function was observed in the SUI group.

Conclusion: This pilot study indicates that LLLT is a safe, cost-effective, and

straightforward treatment for alleviating GSM and SUI symptoms. Women with

GSM experienced improvements in LUTS and sexual function, while women with

SUI demonstrated improvements in urinary urgency and LUTS-related quality of

life. This study represents the first application of LLLT in gynecology.
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1 Introduction

Genitourinary syndrome of menopause (GSM) encompasses
a spectrum of distressing symptoms, including vaginal dryness
and associated issues such as dyspareunia, vulvar itching,
urinary urgency, and recurrent vaginal and urinary tract
infections (1), affecting up to 84% of postmenopausal women
(2). These symptoms significantly impact the quality of life for
affected individuals. Conventional treatments, such as hormone
replacement therapy and topical estrogen creams, come with
contraindications and may not yield satisfactory outcomes for
everyone (1). Therefore, there exists a compelling need to explore
alternative therapeutic avenues.

Stress urinary incontinence (SUI) is defined as the involuntary
loss of urine during physical exertion, including sports activities,
or during sneezing or coughing (3), affecting about half of
postmenopausal women in Asian population (4). Although it is a
component of lower urinary tract symptoms, the primary etiology
of SUI is the loss of paraurethral support, which is not solely
attributable to age-related vaginal atrophy.

Vaginal laser therapy has emerged as one such alternative
treatment modality, garnering attention over the past decade.
The mechanism involves stimulating collagen production and
improving blood flow in the pelvic floor, thereby restoring vaginal
health (5). Devices on the market can be categorized as ablative
or non-ablative lasers, both aimed at promoting regeneration and
rejuvenation of the vaginal mucosa and endopelvic fascia (6).
Consequently, the use of vaginal laser therapy for both GSM and
SUI has steadily gained popularity.

Low-level laser therapy (LLLT), also known as cold laser
therapy or photobiomodulation (7), offers a non-invasive treatment
option. The treatment mechanism involves the absorption of
light energy by cells, initiating a series of biochemical reactions
that enhance cellular metabolism, increase blood circulation,
and reduce inflammation—ultimately promoting tissue healing
(7). Despite its widespread use in dermatology, orthopedics,
rehabilitation, and pain management as a cost-effective therapy,
the application of LLLT in the gynecological field remains largely
unexplored, though it holds promising potential.

LLLT presents itself as a safe and non-invasive approach to
alleviating symptoms of GSM and SUI. This study aims to assess
the treatment effects of LLLT on both GSM and SUI.

2 Materials and methods

Between September 2022 and August 2023, the medical
records of 41 women who underwent Low-Level Laser Therapy
(LLLT) at the gynecologic outpatient clinic were retrospectively
reviewed. Prior to any examination or treatment, written
informed consent was obtained. This study was approved by the
Research Ethics Committee of National Taiwan University
Hospital (ID NO.202310054RIN) and was registered at
ClinicalTrials.gov (NCT06136975).

The inclusion criteria for LLLT included GSM and SUI, as
previously outlined in a high-energy laser study (6). Menopause
was defined as the absence of spontaneous menstruation for at
least 1 year. GSM was characterized by vulvovaginal dryness

and associated symptoms, such as irritation, dyspareunia,
or LUTS, including urinary urgency, dysuria, and recurrent
urinary tract infections after menopause (1). SUI was defined
as the involuntary loss of urine during physical exertion,
including exercise, or during sneezing or coughing (8). The
exclusion criteria included stage 2 or higher pelvic organ
prolapse according to the Pelvic Organ Prolapse-Quantification
System (9), ongoing urinary tract infection or vaginitis with a
pathogen within 2 weeks prior to the first clinical interview,
bladder calculus, neurogenic bladder resulting from radical
hysterectomy or central nervous system injury, and preexisting
malignant pelvic tumors.

Chart reviews included comprehensive assessments of patients’
medical histories. Participants underwent pelvic examinations
both before and after LLLT to evaluate vaginal health using
the Vaginal Health Index (VHI) (10). Additionally, participants
completed the following questionnaires before and after treatment
to subjectively assess LUTS and their impact on quality of life:
the International Consultation on Incontinence Questionnaire-
Short Form (11); the Incontinence Impact Questionnaire-7
(IIQ-7) (12); the Urogenital Distress Inventory-6 (UDI-6) (12);
the Overactive Bladder Symptoms Score (OABSS) (13); the
Urgency Severity Scale (USS) (14); and the King’s Health
Questionnaire (KHQ) (15). The sexual function was assessed
via the Female Sexual Function Index (FSFI) (16). Post-
treatment assessments were conducted immediately following
the final session.

Regarding the LLLT protocol, the treatment was administered
once a week for 8 weeks. Patients were placed in the supine position
for the procedure, and the laser, with a Gallium-Aluminum-
Arsenide gain medium, was introduced into the vagina using
a silicone vaginal probe inserted by a physician for 30 min
(wavelength 660 nm, power density 18.17 mW/cm2, energy density
0.018 J/cm2s, total energy density 32.4 J/cm2). Post-treatment
education included abstaining from sexual activity and baths/hot
springs for 2 days and refraining from vaginal douching. Some
participants chose to conclude the treatment course at the 4th week
due to satisfactory treatment effects.

Statistical analyses were conducted using MedCalc Statistical
Software version 18.10.2 (MedCalc Software bvba, Ostend,
Belgium). Between-group comparisons utilized independent
t-tests and Mann-Whitney U tests. Before-and-after treatment
comparisons employed Wilcoxon-signed rank tests and
paired t-tests. A p-value less than 0.05 was considered
statistically significant.

3 Results

A total of 41 women were included in the final analysis,
including 24 (59%) with SUI, 22 (52%) with GSM, and 5 who
reported both conditions. Eleven women chose to undergo only
four sessions of LLLT due to satisfactory outcomes achieved early in
the treatment course. The SUI group was significantly younger than
the GSM group (56.7 ± 11.5 years vs. 59.5 ± 7.0 years, p = 0.024).

Objective assessment of vaginal health between groups
and pre- and post- treatment, as measured by the Vaginal
Health Index (VHI), are presented in Table 1. All VHI items
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showed significant improvement in both SUI and GSM groups.
Although vaginal health differed significantly between the SUI
and GSM groups prior to LLLT, similar health levels were
observed following treatment. The total VHI scores exceeded
15, which is the cutoff value for adequate vaginal health, in
both groups (SUI vs GSM = 20.1 ± 2.6 vs. 19.9 ± 3.8,
p = 0.157).

Table 2 presents results from subjective questionnaires
evaluating LUTS and quality of life before and after treatment.
Significant improvements were noted in the total scores of
ICIQ-SF, UDI-6, IIQ-7, USS, and OABSS after LLLT among all
women, particularly in the GSM group. In the SUI group, only
USS and OABSS showed significant improvement after LLLT.
Significant between-group differences in ICIQ-SF scores were
observed both before (SUI vs. GSM = 9.5 ± 5.1 vs. 4.8 ± 4.4,
p = 0.0019) and after LLLT (SUI vs. GSM = 6.4 ± 5.3 vs.
2.9 ± 4.4, p = 0.0143). Improvements were present, though some
did not reach statistical significance. Conversely, more domains
in the KHQ showed post-treatment significant improvement in
the SUI group than in the GSM group. In the SUI group,
domains including general health perception, incontinence impact,
role limitations, physical limitations, and symptom severity all
significantly improved after LLLT. In contrast, only general health
perception and symptom severity significantly improved in the
GSM group.

Table 3 presents the Female Sexual Function Index (FSFI)
scores. Significant improvements in lubrication were observed
in both the overall cohort and the GSM group following LLLT.
Pain and the total FSFI score were significantly improved in the
GSM group. However, none of the FSFI items revealed statistically
significant differences in the SUI group.

4 Discussion

In our study, we observed significant improvements in GSM,
reflected not only in subjective assessments of LUTS and Female
Sexual Function but also in objective findings, as evidenced by
improvements in the VHI following LLLT. Previous studies have
investigated traditional laser acupuncture, skin-adhesive patches,
and general external irradiation for the treatment of SUI, OAB,
and vestibulodynia (17–19). To the best of our knowledge, our
study is the first to employ a vaginal probe for LLLT targeting
both GSM and SUI.

Over the past two decades, the utilization of vaginal laser
therapy has seen a steady rise, predominantly with ablative
CO2 lasers and non-ablative Er:YAG lasers (5, 6). As a non-
hormonal therapy, vaginal laser improves GSM and SUI by
enhancing collagen production and promoting tissue remodeling,
ultimately increasing the thickness of the vaginal epithelium.
Recent systematic reviews have shown significantly positive short-
term effects of both high-energy lasers for GSM and SUI (20,
21) without major complication. However, in our daily practice,
the most commonly reported minor adverse effect of high-energy
lasers is heat and tenderness during the procedure. Additionally,
the need to rotate the probe without jelly to avoid a barrier
between the laser beam and vaginal mucosa can cause rubbing
pain, especially for severe GSM patients. While smaller probes T
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TABLE 2 Comparisons of questionnaires regarding lower urinary tract symptoms (LUTS) and quality of life of women received low-energy laser therapy (LLLT) for genitourinary syndrome of menopause (GSM) or
stress urinary incontinence (SUI) (n = 41).

Variables All (n = 41) Women with SUI (n = 24) Women with GSM (n = 22) pb

Before
LLLT

After LLLT pa Before
LLLT

After LLLT pa Before
LLLT

After LLLT pa Before
LLLT

After LLLT

LUTS

ICIQ-SF 6.5 ± 5.3 4.1 ± 4.8 0.0122c 9.5 ± 5.1 6.4 ± 5.3 0.0512 4.8 ± 4.4 2.9 ± 4.4 0.0179c 0.0019c 0.0143c

UDI-6 5.0 ± 3.3 3.6 ± 2.9 0.0085c 5.7 ± 3.3 3.9 ± 3.2 0.0733 5.0 ± 3.2 3.4 ± 2.7 0.0103c 0.3620 0.7900

IIQ-7 4.9 ± 0.9 2.7 ± 4.5 0.0019c 5.6 ± 5.3 3.4 ± 5.6 0.0831 4.6 ± 5.5 1.7 ± 2.5 0.0021c 0.3199 0.3969

USS 1.3 ± 0.9 1.0 ± 0.9 0.0006c 1.3 ± 0.9 0.9 ± 1.0 0.0083c 1.5 ± 1.1 0.9 ± 0.8 0.0067c 0.6670 0.8541

OABSS 4.5 ± 3.2 3.1 ± 2.9 0.0016c 4.8 ± 3.5 3.2 ± 3.3 0.0235c 4.5 ± 3.3 2.9 ± 2.4 0.0078c 0.8393 1.0000

KHQ

General
health
perception

36.4 ± 25.3 22.9 ± 16.3 0.0031c 33.8 ± 24.7 12.5 ± 13.2 0.0244c 33.8 ± 28.4 26.5 ± 16.5 0.0197c 0.6348 0.0353c

Incontinence
impact

33.3 ± 32.3 17.9 ± 23.5 0.0383c 40.0 ± 33.5 18.2 ± 27.3 0.0107c 26.7 ± 31.7 17.5 ± 23.2 0.3981 0.1572 0.9215

Role
limitation

23.3 ± 28.4 16.7 ± 23.6 0.1646 27.0 ± 33.0 15.2 ± 20.4 0.0340c 19.2 ± 26.6 16.7 ± 24.2 0.9438 0.4100 0.9264

Physical
limitations

31.0 ± 26.9 17.3 ± 18.9 0.0355c 38.3 ± 29.2 21.7 ± 20.9 0.0355c 23.3 ± 22.6 14.9 ± 17.5 0.1065 0.0942 0.4046

Social
limitations

17.8 ± 22.3 10.3 ± 19.2 0.3178 16.1 ± 24.6 10.2 ± 16.7 0.2334 11.9 ± 18.2 8.2 ± 19.5 0.4422 0.8004 0.3235

Personal
relationships

10.0 ± 22.2 4.9 ± 14.5 0.1634 14.2 ± 27.2 8.3 ± 19.5 0.3340 8.3 ± 18.3 5.3 ± 16.7 0.1635 0.4755 0.3420

Emotions 27.9 ± 32.5 12.9 ± 18.3 0.0180c 31.2 ± 31.1 16.2 ± 16.0 0.1366 20.0 ± 30.7 10.5 ± 18.5 0.0581 0.0647 0.1506

Sleep/energy 27.1 ± 25.6 17.9 ± 16.9 0.1331 26.7 ± 26.2 12.5 ± 14.4 0.1255 25.8 ± 24.5 22.2 ± 17.1 0.5235 0.9888 0.1237

Severity
measures

35.2 ± 29.6 18.3 ± 23.5 0.0012c 49.2 ± 29.0 26.4 ± 23.0 0.0093c 22.1 ± 21.7 13.9 ± 22.7 0.0053c 0.0028c 0.0508

Data presented as mean ± standard deviation, or number (percentage). SUI, stress urinary incontinence; GSM, genitourinary syndrome of menopause; LLLT, low-level laser therapy; LUTS, lower urinary tract symptoms; ICIQ-SF, International Consultation on
Incontinence Questionnaire - Short Form; UDI-6, Urogenital Distress Inventory-6; IIQ-7, Incontinence Impact Questionnaire-7; USS, Urgency Severity Scale; OABSS, Overactive Bladder Symptom Score; KHQ, King’s Health Questionnaire. aDifference between pre-
and post-treatment was analyzed by Wilcoxon signed-rank or paired-t test. bDifference between subgroups was analyzed by Mann-Whitney U or independent t test. cStatistically significant difference.

Fro
n

tie
rs

in
M

e
d

icin
e

0
4

fro
n

tie
rsin

.o
rg

https://doi.org/10.3389/fmed.2025.1574646
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-12-1574646 May 20, 2025 Time: 18:29 # 5

Wu et al. 10.3389/fmed.2025.1574646

T
A
B
LE

3
C
o
m
p
ar
is
o
n
s
o
f
q
u
es
ti
o
n
n
ai
re

re
g
ar
d
in
g
fe
m
al
e
se
xu

al
fu
n
ct
io
n
o
f
w
o
m
en

re
ce

iv
ed

lo
w
-e
n
er
g
y
la
se
r
th
er
ap

y
(L
LL

T
)f
o
r
g
en

it
o
u
ri
n
ar
y
sy
n
d
ro
m
e
o
f
m
en

o
p
au

se
(G

SM
)o

r
st
re
ss

u
ri
n
ar
y
in
co

n
ti
n
en

ce
(S
U
I)

(n
=
4
1)
.

V
ar

ia
b

le
s

A
ll

(n
=

4
1)

W
o

m
e

n
w

it
h

SU
I(
n

=
2

4
)

W
o

m
e

n
w

it
h

G
SM

(n
=

2
2

)
p

b

B
e

fo
re

LL
LT

A
ft

e
r

LL
LT

p
a

B
e

fo
re

LL
LT

A
ft

e
r

LL
LT

p
a

B
e

fo
re

LL
LT

A
ft

e
r

LL
LT

p
a

B
e

fo
re

LL
LT

A
ft

e
r

LL
LT

FS
FI D
es

ir
e

3.
5

±
1.

5
4.

0
±

2.
5

0.
84

15
3.

6
±

1.
5

4.
1

±
3.

2
0.

58
73

3.
4

±
1.

4
3.

6
±

1.
8

0.
31

83
0.

40
73

0.
97

33

A
ro

us
al

6.
9

±
5.

2
7.

4
±

5.
6

0.
60

39
7.

4
±

5.
6

6.
0

±
5.

2
0.

25
87

6.
3

±
5.

0
7.

1
±

6.
2

0.
51

83
0.

48
57

0.
51

83

Lu
br

ic
at

io
n

6.
9

±
6.

2
8.

7
±

6.
7

0.
01

36
c

7.
6

±
6.

8
6.

6
±

6.
7

0.
86

46
5.

8
±

5.
4

8.
9

±
7.

2
0.

01
19

c
0.

36
64

0.
32

31

O
rg

as
m

5.
5

±
4.

8
6.

4
±

5.
6

0.
06

43
5.

6
±

5.
2

5.
2

±
5.

7
0.

51
76

5.
3

±
4.

7
6.

3
±

5.
7

0.
06

02
0.

89
68

0.
49

95

Pa
in

6.
0

±
5.

3
7.

7
±

5.
6

0.
06

96
6.

9
±

6.
4

7.
6

±
5.

7
0.

50
02

5.
5

±
4.

4
7.

7
±

5.
7

0.
02

78
c

0.
52

86
0.

94
75

Sa
tis

fa
ct

io
n

7.
1

±
4.

8
8.

1
±

6.
3

0.
31

52
7.

5
±

4.
6

7.
2

±
7.

0
0.

86
55

7.
0

±
4.

7
7.

5
±

6.
3

0.
45

05
0.

68
32

0.
74

01

To
ta

l
13

.4
±

9.
0

15
.8

±
10

.2
0.

13
01

14
.0

±
9.

8
14

.3
±

10
.3

0.
98

89
12

.3
±

8.
2

15
.1

±
10

.9
0.

03
00

c
0.

52
44

0.
92

22

D
at

a
pr

es
en

te
d

as
m

ea
n

±
st

an
da

rd
de

vi
at

io
n,

or
nu

m
be

r(
pe

rc
en

ta
ge

).
SU

I:
st

re
ss

ur
in

ar
y

in
co

nt
in

en
ce

;G
SM

:g
en

ito
ur

in
ar

y
sy

nd
ro

m
e

of
m

en
op

au
se

;L
LL

T:
lo

w
-le

ve
ll

as
er

th
er

ap
y;

FS
FI

:f
em

al
e

se
xu

al
fu

nc
tio

n
in

de
x.

a D
iff

er
en

ce
be

tw
ee

n
pr

e-
an

d
po

st
-t

re
at

m
en

tw
as

an
al

yz
ed

by
W

ilc
ox

on
si

gn
ed

-r
an

k
or

pa
ir

ed
-t

te
st

.b
D

iff
er

en
ce

be
tw

ee
n

su
bg

ro
up

sw
as

an
al

yz
ed

by
M

an
n-

W
hi

tn
ey

U
or

in
de

pe
nd

en
tt

te
st

.c
St

at
is

tic
al

ly
si

gn
ifi

ca
nt

di
ffe

re
nc

e.

are available, their efficacy may decrease if not appropriately
fitted to the vagina.

LLLT has found wide application in various medical
fields since its first experiment on hair regrowth more than
50 years ago (22, 23). The molecular effect of LLLT, known as
photobiomodulation (7), includes the excitation of the respiratory
chain in mitochondria, leading to increased ATP production and
cellular activity. Moreover, LLLT alters mitochondrial retrograde
signaling, enhancing cell proliferation (24). Prior to our study,
LLLT had been extensively applied to improve skin and mucosal
wound healing, (25, 26) increased osteoblast proliferation, (27)
and reduce inflammatory pain, (28) with various energy and
power densities.

Genitourinary tissues undergo atrophy after menopause,
causing inflammation, pain, and LUTS. While hormonal therapy
remains the first-line treatment with demonstrated efficacy for
GSM, it may not be suitable for certain patients, such as those
with breast cancer or gynecological malignancies. In this aging
era, elderly individuals may also struggle to apply estrogen cream
by themselves. As a non-invasive treatment, LLLT could offer
significant assistance to those with GSM.

The mechanisms for treating atrophy-related symptoms
are similar: improving cellular metabolism, increasing
microcirculation, reducing focal inflammation, and promoting
tissue healing, all of which have been studied and proven in
previous LLLT studies. Efficacy and safety for transmucosal
and transdermal applications have been investigated in fragile
patients, such as those with head and neck cancer, even with
commercially available devices for home use. The application of
LLLT to chronic vaginal inflammation, as seen in GSM, is both
novel and rational.

Compared to chronic wounds, vaginal epithelium is usually
intact in women with GSM, making this application even safer
than its current use in dermatology. The treatment courses
were comfortable and uneventful, with no reported pain, heat,
or acute wounds during or after treatment, which contrasts
with observations during traditional high-energy vaginal laser
procedures (29). Additionally, no incidents of vaginal or urinary
tract infections were reported post-treatment. In summary, there
were no noticeable adverse effects during the treatment course, a
crucial consideration for the elderly population.

Addressing the treatment effects, our study reported significant
improvements in both objective vaginal health and subjective
quality of life. Given that the molecular effect of LLLT
stimulates cellular metabolism and enhances cellular function,
it is reasonable to expect stimulation of the vaginal epithelium,
resulting in increased mucus formation, lubrication, and reduction
of inflammation and pain. All domains in the VHI showed
significant improvement after LLLT, in both SUI and GSM
groups. Intriguingly, these improvements were less pronounced
in premenopausal women. We postulate that once the atrophic
epithelium heals and recovers, improvements in elasticity, fluid
volume, moisture, and pH value may occur, creating a more
favorable microenvironment in the vagina. Further histological
studies would be valuable for confirmation. The degree of atrophy
in the epithelium may correlate with the extent of improvement
observed. Table 1 shows significant differences in VHI between the
two groups before treatment, indicating better vaginal health in the
SUI group. However, both groups reached a similar health level
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(VHI total score > 15) after LLLT. Follow-up assessments will help
determine if vaginitis decreases over time.

Not only the vagina but also the mucosa in the lower urinary
tract undergo atrophy and dysfunction after menopause, leading
to various LUTS. Women with SUI were included as one of the
indications for LLLT, mirroring high-energy laser applications.
While objective improvements in VHI were statistically significant
for all VHI items in both groups, the treatment effects on LUTS
were not significant in women with SUI only. The mechanism
of SUI primarily involves structural aspects, and the insignificant
improvement may stem from our application of relatively low
energy and low power density settings, compared to those used
for wound healing and promoting osteoblast function. If a woman
had both GSM and LUTS simultaneously, these symptoms could
be relieved by the same mechanism. However, in women with SUI
only, the energy setting may not improve the endurance of the
fascia and urethral support. Nevertheless, we observed significant
improvement in USS and OABSS in the SUI group. Women
may experience a combination of complex LUTS simultaneously.
Given that storage symptoms of bladder function are closely linked
to neuromuscular aspects (30, 31), it is plausible to anticipate
the neuromodulatory effects of LLLT on urinary urgency and
Overactive Bladder symptoms (OAB). Consequently, significant
enhancements in various domains of the KHQ within the SUI
groups are evident for this reason. These improvements appear
to be symptom-specific rather than generalized, signifying notable
progress in areas that hold significance for the patients. To delve
deeper into this aspect, we plan to conduct a subsequent energy-
density based study focusing on SUI and OAB.

As a consequence of improved vaginal health, dryness and pain
were significantly reduced. Pain and lubrication domains in the
FSFI also improved in GSM patients, along with improvements
in the total score. However, the total score of FSFI did not reach
an ideal level (more than 26) after LLLT, and the improvement
was not significant in the analysis of all women. Apart from
the small number of sexually active women in our data, we
hypothesize that the observed time for the improvement of pain
and lubrication might not be long enough. Theoretically, increased
desire and arousal may follow reassurance of pain relief and
adequate lubrication, leading to subsequent satisfaction and an
increase in the total FSFI score. Hence, achieving a comprehensive
improvement in all domains after treatment requires time. Pain
relief is identified as a crucial first step in enhancing sexual function.

The retrospective design of this study and the absence of a
control are limitations; however, the significant treatment effects
observed in this pilot study, particularly in a specific population,
provide valuable insights for patients and caregivers. These
improvements in symptoms are specific to the original symptoms
of the patients, reflecting the authenticity of our data. This study
introduces a novel, safe, and straightforward application for LLLT.
For women with GSM unsuitable for traditional medication, LLLT
emerges as a comfortable, cost-effective, and highly efficacious
treatment choice. The cost per session to patients for LLLT is
approximately one-fifth that of high-energy vaginal laser therapy,
and the device cost to healthcare providers is also roughly one-
fifth. Although a formal cost analysis was not conducted, the
relatively lower equipment and treatment costs associated with
LLLT compared to high-energy laser systems suggest it may
be a more affordable option for both patients and healthcare

providers. This study represents the pioneering application of
LLLT in the field of gynecology. Further prospective randomized
controlled trials and histological studies are essential to confirm
the therapeutic effects of LLLT. Future research directions may
include a prospective study aimed at optimizing LLLT dosing and
evaluating its long-term efficacy, histological assessment of vaginal
mucosal changes following LLLT, and investigation of intravesical
LLLT for the treatment of urotheliogenic overactive bladder.

5 Conclusion

Low-level laser therapy appears to be a safe, comfortable, low-
cost, and easily administered treatment, with potential benefits
in improving vaginal health among women with GSM and SUI.
Improvements in LUTS and sexual function were observed in the
GSM group, and the SUI group showed enhanced urinary urgency
and LUTS-related quality of life. While these preliminary findings
are promising, they should be interpreted with caution due to the
retrospective design, lack of a control group, and limited sample
size. Further prospective controlled studies are needed to confirm
these results and to better define the therapeutic role of LLLT in
this population.
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