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REVIEW

wide. Among its various forms, stress urinary incontinence
(SUI) is the most frequently encountered, defined by the
involuntary loss of urine during actions that elevate intra-
abdominal pressure - including coughing, sneezing, or
physical exertion - and is estimated to occur in up to 35%
of adult women (1, 2). This condition primarily develops
due to weakened pelvic floor musculature, urethral
sphincter dysfunction, and compromised connective tis-
sue integrity, including the collagen components of the
pelvic floor. Structural damage associated with vaginal
delivery, along with age-related or menopause-induced
alterations in collagen content within the pelvic fascia,
may further compromise urethral support (3, 4). SUI has
substantial implications for women’s quality of life, nega-
tively affecting occupational performance, physical activ-
ity, and sexual well-being (5).
Pelvic floor muscle training (PFMT) is one of the most
widely implemented conservative management strategies
for SUI, designed to improve the strength and functional-
ity of the pelvic floor muscles. Through targeted exercis-
es, these muscles can be reinforced, and voluntary tight-
ening of the pelvic diaphragm prior to increases in intra-
abdominal pressure may effectively reduce urinary incon-
tinence (6). Despite its benefits, the success of PFMT
often depends on patients' long-term adherence, consis-
tent exercise routines, and ongoing professional supervi-
sion, which may limit its overall effectiveness (7). On the
other hand, surgical intervention with mid-urethral sling
(MUS) techniques utilizing synthetic mesh materials has
become the standard and primary treatment for women
with SUI (8). This technique improves urethral support
and enhances sphincteric closure, achieving cure rates
ranging from approximately 64% to 89% (7, 9).
However, despite favorable outcomes, MUS surgery may
lead to complications such as intraoperative bladder
injury, hematoma, and persistent pelvic pain (10, 11).
Therefore, there remains a continuing need for new non-
invasive or minimally invasive therapeutic approaches
that can reduce complication rates while maintaining
high levels of clinical safety and efficacy.
One of the minimally invasive treatments that has been
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INTRODUCTION
Urinary incontinence (UI) is among the most prevalent
medical disorders and represents a significant global
health issue, impacting nearly 200 million people world-
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explored as a treatment modality for managing SUI is
vaginal laser therapy (VLT). Two primary laser systems are
typically utilized for this purpose: the Erbium:YAG laser
(2940 nm) and the CO2 laser (10,600 nm) (6). The frac-
tional microablative technique is most often performed
with a CO2 laser, whereas several studies have utilized the
ablative setting of the Erbium:YAG laser (12). Both
modalities generate photothermal effects within the vagi-
nal tissue, where localized temperature elevation disrupts
the triple-helix structure of collagen. This thermal denat-
uration leads to collagen fiber contraction - resulting in
thicker, shorter fibrils - and stimulates neocollagenesis.
The resulting tissue remodeling enhances vaginal wall
thickness, elasticity, and firmness, thereby improving
suburethral support and urinary continence (13).
Despite these proposed mechanisms, the current evidence
regarding the effectiveness of VLT in treating SUI remains
inconclusive (14, 15). Current clinical guidelines do not
recommend its use due to insufficient data, which prevent
drawing definitive conclusions regarding its safety and
effectiveness (16-18). Moreover, although most studies
report no serious adverse effects (19, 20), isolated cases of
severe complications have been documented, including
large hematocolpos (21), as well as other adverse out-
comes such as a burning sensation in the vaginal area,
fibrosis, and chronic pelvic pain (22). Given these uncer-
tainties, this systematic review and meta-analysis were
conducted to further assess the clinical effectiveness and
safety outcomes of VLT for managing SUI.

MATERIALS AND METHODS

Protocol
This systematic review protocol has been registered with
the International Prospective Register of Systematic
Reviews (PROSPERO) (CRD420251164307).

Eligibility criteria
Studies were included in this systematic review if they
fulfilled the following conditions: (1) written and pub-
lished in English; (2) employing a randomized controlled
trial (RCT) design; (3) involving participants diagnosed
with SUI; (4) implementing any form of vaginal laser
therapy as the intervention; (5) comparing outcomes with
a sham laser control group; and (6) reporting at least one
of the following outcomes: International Consultation on
Incontinence Questionnaire-Urinary Incontinence Short Form
(ICIQ-UI SF), Pelvic Organ Prolapse/Urinary Incontinence
Sexual Questionnaire (PISQ-12), Female Sexual Function
Index (FSFI), or procedure-related adverse events.

Search strategy
In this study, a comprehensive and systematic search of the
literature was conducted on 20 July 2025 across three
major electronic databases, including PubMed,
ScienceDirect, and Scopus, using the following keywords:
(“Vaginal Laser” OR “Vaginal Laser Therapy” OR “Laser
Vagina”) AND (“Stress Urinary Incontinence” OR “SUI”)
AND (“Female” OR “Women”). To minimize the risk of
overlooking any potentially eligible studies, the search
process was conducted without imposing any restrictions

related to publication year, language, or database-specific
filters. This approach was designed to ensure maximum
retrieval sensitivity and comprehensiveness of the literature
search.

Selection process
Study selection was carried out independently by three
reviewers using the web-based screening platform Rayyan
(rayyan.ai). Two investigators (MA and AM) initially
reviewed the titles and abstracts of all identified studies
according to predefined inclusion and exclusion criteria,
followed by a detailed full-text evaluation to confirm eli-
gibility. The third reviewer (AT) subsequently cross-
checked all screening decisions to ensure methodological
accuracy and consistency. In cases where discrepancies
arose between reviewers, discussions were held until a
consensus was achieved. The entire selection process
adhered to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines, ensuring
transparency and methodological rigor.

Data extraction
The data extraction process was carried out independent-
ly by two reviewers (MA and AM). Information gathered
included key study characteristics such as research design
(RCT), participant demographics (e.g., age, number of
subjects, and group allocation), the diagnostic criteria
used to define SUI, characteristics of the vaginal laser
intervention (e.g., laser type, number of sessions, follow-
up duration), and study outcomes (ICIQ-UI SF, PISQ-12,
FSFI, and procedure-related adverse events). A third
investigator (AT) reviewed and validated the extracted
data to ensure accuracy and completeness. Any inconsis-
tencies or disagreements among reviewers were discussed
and resolved by mutual consensus. All finalized data were
systematically recorded and organized in a Microsoft
Excel spreadsheet for further analysis.

Risk of bias (quality) assessment 
The methodological rigor and potential risk of bias of all
included studies were evaluated independently by two
reviewers (MA and AT) using the Revised Cochrane Risk
of Bias Tool (RoB 2). This tool assesses bias across five
distinct domains: (1) randomization process, (2) devia-
tions from intended interventions, (3) missing outcome
data, (4) outcome measurement methods, and (5) selec-
tive reporting of results. Following domain-specific eval-
uations, an overall risk-of-bias judgment was assigned to
each study. In cases of differing opinions between review-
ers, discrepancies were carefully reviewed and reconciled
through discussion until a consensus was achieved.

Statistical analysis
All statistical computations and meta-analyses were per-
formed using Review Manager (RevMan) version 5.4
developed by the Cochrane Collaboration (UK). Each
selected outcome variable was evaluated on a continuous
numerical scale to ensure consistency in data interpreta-
tion across studies. For continuous parameters, treatment
effects were calculated as the difference between baseline
and post-treatment values, thereby reflecting the mean
change associated with VLT. The findings were expressed
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as mean differences (MDs) accompanied by 95% confidence
intervals (CIs) to represent the precision of the effect esti-
mates. To evaluate statistical heterogeneity among the
included studies, the I² statistic was applied. A I² value
below 50% indicated low heterogeneity, prompting the
use of a fixed-effects model, whereas an I² value of 50%
or higher suggested moderate to substantial heterogene-
ity, in which case a random-effects model was employed.
The summarized outcomes were visually presented in
Forest plots, providing a clear overview of the pooled
results. Statistical significance was defined as a p-value
less than 0.05. Furthermore, funnel plots were generated
for each primary outcome to detect potential publication
bias or asymmetry across studies. Additional subgroup
analyses were undertaken to explore potential variations
in treatment effects. These analyses were stratified by
laser type (CO2 versus Er:YAG), number of treatment ses-
sions (two or fewer sessions versus more than two), and
duration of follow-up (less than 48 weeks versus 48
weeks or longer). This approach allowed for a more
detailed evaluation of factors that might influence clinical
outcomes.

RESULTS

Literature search and screening results 
The comprehensive literature search yielded a total of
1,737 potentially relevant studies across the selected elec-
tronic databases. Following the removal of 1,066 dupli-
cate records, 671 studies proceeded to the initial screen-
ing stage, where titles and abstracts were carefully
reviewed against the predefined eligibility criteria. During
this phase, 652 studies were excluded as they did not meet
the inclusion parameters. Subsequently, 19 full-text arti-
cles were evaluated in detail. Among these, 6 studies could
not be retrieved in full text, while another 6 were exclud-
ed for reasons such as non-randomized design, absence of
relevant outcomes, or use of non-comparable interven-
tions. Hence, 7 studies met all inclusion criteria and were
incorporated into the final quantitative analysis (further
details are provided in Supplementary Table). The overall
process of identification, screening, eligibility assessment,
and inclusion is depicted in the PRISMA flow diagram
(Figure 1), which summarizes the systematic selection and
exclusion of studies throughout the review process.

Figure 1. 
Flow of literature search 
and selection based on
Preferred Reporting Items 
for Systematic Reviews 
and Meta-analyses 
(PRISMA).
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Characteristics of included studies
All studies included were published between 2018 and
2025. In total, seven RCTs (23-29) met the eligibility cri-
teria, comprising 584 female participants diagnosed with
SUI. The sample size of individual studies ranged from 18
to 69 participants, with mean ages varying between 39.9
and 55.4 years, reflecting a predominantly middle-aged
population. The diagnostic confirmation of SUI across
most studies was based on standardized clinical methods,
which included a positive cough stress test, 24-hour pad
weight test indicating urine leakage, or urodynamic evalu-
ation. Regarding the laser systems utilized, four of the
RCTs used CO2 lasers (24-26, 28), while the remaining
three studies applied the Erbium: YAG-laser (Er:YAG) (23,
27, 29). Treatment outcomes were systematically evaluat-
ed both before the initiation of therapy and after comple-
tion of the final session, using validated and widely adopt-
ed patient-reported outcome measures. These included
the International Consultation on Incontinence Questionnaire-
Urinary Incontinence Short Form (ICIQ-UI SF) to assess
symptom severity, the Pelvic Organ Prolapse/Urinary
Incontinence Sexual Questionnaire (PISQ-12) to evaluate
sexual function, and the Female Sexual Function Index
(FSFI) to gauge broader aspects of sexual well-being. Most
treatment protocols consisted of two to three laser ses-
sions, commonly spaced one month apart. The follow-up
periods varied considerably, ranging from immediate
post-treatment assessments to as long as 48 weeks after

the final intervention, providing insights into both short-
term and longer-term outcomes. In all included studies,
the control groups underwent sham laser procedures,
which replicated the active treatment process without
delivering actual laser energy, thereby ensuring blinding
and minimizing placebo-related bias. Detailed information
regarding study design, population characteristics, and
intervention protocols is presented in Table 1.

Quality assessment 
The methodological quality and potential sources of bias
within each included RCT were assessed using the
Cochrane Risk of Bias 2 (RoB 2) tool, which examines five
distinct domains (30). The assessment revealed that most
studies were rated as having “some concerns” regarding
potential bias, while one study was classified as high risk.
A visual summary of the overall quality appraisal is illus-
trated in Figure 2.

Results of meta-analysis

ICIQ-UI SF
The meta-analysis of ICIQ-UI SF outcomes included a
total of seven studies (23-29). The combined results
demonstrated a statistically significant improvement in
ICIQ-UI SF scores among patients treated with VLT
compared with those in the sham laser groups, with a
mean difference of -1.54 (95% CI: -2.15 to -0.93, p <

Table 1. 
Baseline characteristics data of included studies.

No Author Study Population Intervention Follow-Up Comparison Mean Age (years) No. of Outcome Assesments Adverse Event
(Publication Design Duration Participants

Year) Laser Sham Laser Sham ICIQ-UI SF PISQ-12 FSFI
1 Blaganje SBRCT Premenopausal Er:YAG vaginal 12 weeks Sham laser 39.95 41.84 56 56 Increased vaginal discharge (laser 49/56, 

et al. (2018) women aged 35–65 laser sham 6/56); transient urgency (laser 2/56),
years with SUI (1 session) vaginal dryness (laser 1/56)

2 Seki et al. DBRCT Women aged 18–80 Fractional CO2 8 weeks Sham laser 50.2 50.6 38 38 - Mild vaginal bleeding (laser 29%, sham 24%); 
(2022) years with SUI vaginal laser dysuria (laser 23%, sham 1%)

(3 sessions)

3 Alexander SBRCT Women aged 18–80 Fractional CO2 12 weeks Sham laser 51.5 54.6 49 48 - Vaginal bleeding (laser 3/49, sham 1/48); 
et al. (2022) years with SUI vaginal laser transient urgency (sham 1/48)

(3 sessions)

4 Temtanakitpaisan DBRCT All women Fractional CO2 12 weeks Sham laser 49.7 52.8 28 28 - - Mild vaginal pain during laser that resolved
et al. (2023) with SUI and MUI vaginal laser spontaneously

(stress predominant) (4 sessions)

5 Yim et al. (2025) SBRCT All women with SUI Er:YAG vaginal laser 48 weeks Sham laser 54.6 55.4 48 23 - - Higher pain scores in laser group; 
(2 sessions) vaginal spotting (laser 59%, sham 13%)

6 Sigurdardottir SBRCT Women aged 30–65 Fractional CO2 48 weeks Sham laser 45.5 46.3 19 18 - - Bladder infection (laser 1/19);
et al. (2025) years with mild to vaginal laser vaginal bleeding (laser 1/19), 

severe SUI (ICIQ-UI (3 sessions) vaginal discomfort (laser 1/19, sham 1/18)
SF score 1–18)

7 Lee et al. (2025) DBRCT All women with SUI Er:YAG vaginal laser 24 weeks Sham laser 49.3 54 69 66 - Dysuria (laser 2/69; sham 1/66); 
(2 sessions) UTI (laser 1/69), increased incontinence 

(laser 1/69), vaginal discomfort (laser 1/69); 
vaginal discharge (sham 2/66)

SUI: Stress Urinary Incontinence; MUI: Mixed Urinary Incontinence; SBRCT: Single Blind Randomized Controlled Study; DBRCT: Double Blind Randomized Controlled Study; Er:YAG: Erbium-doped Yttrium-Garnet; CO2: Carbon Dioxide; 
ICIQ-UI SF: International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form; PISQ-12: Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire-12; FSFI: Female Sexual Function Index.
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0.00001) with moderate heterogeneity (I² = 31%), sug-
gesting consistent findings across studies. When strati-
fied according to laser type, both subgroups showed sig-
nificant improvements relative to controls. The CO2 laser
subgroup (24-26, 28) produced a mean difference of 
-1.25 (95% CI: -2.12 to -0.38, p = 0.005), while the
Er:YAG laser subgroup (23, 27, 29) demonstrated a
mean difference of -1.82 (95% CI: -2.67 to -0.97, p <
0.00001). However, the comparison between these two
subgroups revealed no statistically significant difference
in treatment effect (p = 0.36) (Figure 3A). Further analy-
sis based on the number of treatment sessions indicated
that both categories benefited from VLT. The subgroup
receiving two or fewer sessions (23, 27, 29) showed a
mean difference of -1.82 (95% CI: -2.67 to -0.97, p <
0.001), whereas the subgroup undergoing more than

two sessions (24-26, 28) demonstrated a mean difference
of -1.25 (95% CI: -2.12 to -0.38, p = 0.005).
Nevertheless, the difference between these two sub-
groups was not statistically significant (p = 0.36) (Figure
3B). Subgroup evaluation based on follow-up duration
also showed significant within-group improvements. For
studies with follow-up periods shorter than 48 weeks
(23, 25, 26), the mean difference was -1.82 (95% CI: 
-2.59 to -1.04, p < 0.00001), while in trials with follow-
up durations of 48 weeks (24, 27, 28) showed a mean
difference of -1.09 (95% CI: -2.08 to -0.10, p = 0.03).
The comparison between these two subgroups again
showed no significant differences (p = 0.26) (Figure 3C).
Visual inspection of the funnel plots for the ICIQ-UI SF
outcome (Supplementary Figures 1A-C) revealed a sym-
metrical distribution.

Figure 2. 
Risk of bias assessment using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2.0).



Archivio Italiano di Urologia e Andrologia 2025; 97(4):14644

K. Kholis, Syarif, S. Syahrir, et al.

6

Figure 3. 
Forest plots of ICIQ-UI SF outcome. 
(A) Laser type subgroup; (B) Treatment session subgroup; (C) Follow-up duration subgroup.
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PISQ-12
The meta-analysis assessing PISQ-12 outcomes incorpo-
rated data from three studies (23, 25, 29). The pooled
findings demonstrated that participants who received
VLT exhibited a statistically significant improvement in
PISQ-12 scores compared with those in the sham treat-
ment groups, with a mean difference of 1.22 (95% CI:
0.47 to 1.96, p = 0.001, I² = 0%) (Figure 4). The funnel
plot corresponding to this analysis displayed a symmetri-
cal pattern (Supplementary Figure 2).

FSFI
For FSFI outcomes, data from two eligible studies were
analysed (23, 24). The results demonstrated that women
who underwent VLT exhibited a statistically significant
improvement in total FSFI scores compared with those
receiving placebo or sham interventions, with a mean dif-
ference of 1.62 (95% CI: 0.41 to 2.82, p = 0.009, I² = 0%)
(Figure 5). However, the funnel plot analysis revealed a
asymmetrical pattern, which may indicate potential pub-
lication bias (Supplementary Figure 3).

Adverse events reported
Regarding treatment-related adverse events, the majority
of the included studies indicated that VLT was generally
well tolerated, with most side effects being mild and tran-
sient. In the trial conducted by Blaganje et al. (23), a total
of 49 out of 56 participants reported increased vaginal
discharge, while two individuals experienced transient
urgency and one participant noted vaginal dryness fol-
lowing treatment. Other studies (24, 25, 28, 29) report-
ed a few cases of mild vaginal bleeding, vaginal discom-
fort and dysuria. Furthermore, two studies (26, 27)
observed mild pain or burning sensations in the vaginal

area during the laser sessions, though these symptoms
subsided spontaneously soon after therapy. Only one
study by Sigurdardottir et al. reported a serious adverse
event (24, 25, 28, 29), involving a bladder infection that
required hospital admission but did not result in dropout
or long-term complications for the patient.

DISCUSSION
The findings from this meta-analysis indicate that VLT
provides significant therapeutic improvements in the
management of SUI. as evidenced by a marked reduction
in ICIQ-UI SF scores when compared with the sham
treatment group. These results align with those of an ear-
lier meta-analysis by Hafid et al. that reported an even
greater decrease in ICIQ-UI SF scores (MD = -4.805, 95%
CI: -5.985 to -3.626, p < 0.001) across ten included stud-
ies comprising both randomized and non-randomized
designs (31). VLT represents a minimally invasive and
well-tolerated option for managing SUI, with strong
patient compliance and potential utility across different
UI subtypes (32). It is usually conducted in outpatient
clinics through three to five sessions at monthly intervals,
each lasting 15-30 minutes. Reported outcomes indicate
over 70% subjective and objective improvement six
months following therapy completion (8, 33). Laser
devices transmit energy from an electrical source through
a medium such as glass, crystal, or gas, resulting in local-
ized thermal stimulation of vaginal tissue.1 When the
suburethral connective tissue reaches temperatures of 60-
70°C, collagen denaturation occurs, initiating remodeling
and neocollagenesis.8 Furthermore, the ablative proper-
ties of the CO2 laser promote localized protein coagula-
tion and controlled necrosis of vaginal tissue, which in

Figure 4. 
Forest plot of PISQ-12 outcome.

Figure 5. 
Forest plot of FSFI outcome.
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turn activate the fibroblast proliferation, stimulate colla-
gen synthesis (neocollagenesis), and enhance new blood
vessel formation (neoangiogenesis) (34).
Histopathological analyses of post-treatment vaginal
biopsies using both laser types have revealed increased
epithelial thickness, greater capillary density and diame-
ter, enlarged stromal papillae, and evidence of collagen
remodeling (35, 36). Collectively, these tissue-level alter-
ations strengthen the anterior vaginal wall and minimize
urethral and bladder neck mobility, thereby leading to
improved urinary continence (Figure 6) (8, 37).
The subgroup analysis according to laser modality indi-
cated that patients treated with the Er:YAG laser exhibit-
ed a slightly greater improvement in ICIQ-UI SF scores
compared to those who received CO2 laser therapy (MD
= -1.82 vs. -1.25, respectively). However, this difference
did not reach statistical significance (p = 0.36).
The fractional microablative CO2 laser produces con-
trolled micro-injuries that initiate a regenerative cascade
characterized by edema formation, granulation tissue
development, and subsequent neocollagenesis. In con-
trast, the non-ablative Er:YAG laser functions through
mild hyperthermic stimulation that promotes vasodila-
tion, neoangiogenesis, and collagen remodeling (6).
Given that both modalities rely on thermally mediated
tissue effects, it is assumed that they induce similar phys-
iological responses. However, the Er:YAG laser differs in
its biophysical interaction with tissue, as its wavelength is
strongly absorbed by water molecules, allowing for pre-
cise heating of deeper collagen layers while minimizing
surface ablation and thermal injury. This mechanism
reduces the risk of urethral, bladder, or rectal injury and
is associated with less postoperative erythema, edema,
and discomfort, as well as a shorter tissue recovery peri-
od compared with the CO2 laser (13, 38).
The subgroup analysis of ICIQ-UI SF outcomes showed

no statistically significant differences between patients
based on the number of treatment sessions (≤ 2 vs. > 2
sessions, p = 0.36) or follow-up duration (< 48 weeks vs.
≥ 48 weeks, p = 0.26). In comparison, a prior meta-analy-
sis conducted by Wang et al. demonstrated that the great-
est degree of symptom improvement was typically
observed at the six-month (24-week) follow-up (32).
However, the available evidence regarding the long-term
outcomes of VLT remains limited. Only a small number
of studies have extended their follow-up periods beyond
one year, with one investigation monitoring participants
for up to 36 months and another evaluating results at 24
months post-treatment. In a cohort of 114 patients,
Gambacciani et al. reported a gradual reduction in clini-
cal improvement at the 18- and 24-month follow-up
assessments, suggesting a possible decline in therapeutic
efficacy over time (39). In contrast, Isaza et al. reported
that the clinical benefits of CO2 laser therapy persisted for
up to three years (36 months) without requiring addi-
tional interventions, supported by histological evidence
of vaginal tissue restoration from atrophy, which is an
important factor in maintaining urinary continence (34).
Another investigation found that the clinical improve-
ments achieved following a three-session laser protocol,
administered at one-month intervals, could be main-
tained for up to 12 months after treatment. Although a
gradual reduction in therapeutic effect was noted over
time, the benefits could be prolonged through mainte-
nance sessions administered every six months (40). A
previous study suggested that the collagen contraction
and remodeling induced by a series of three CO2 laser
treatments may persist for approximately six months after
treatment (41). However, the optimal frequency and
duration of maintenance treatments remain uncertain, as
the factors contributing to the gradual decline in efficacy
have yet to be clarified (42). Therefore, future high-qual-

Figure 6. 
Mechanism of the Effect of VLT in Improving SUI Symptoms.
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ity RCTs with long-term follow-up and rigorous statisti-
cal evaluation are needed to better define the sustained
therapeutic effects and optimal maintenance intervals of
VLT in managing SUI.
The evaluation of sexual function and quality of life was
conducted using PISQ-12. This instrument has a total
score of up to 48 points, where greater values correspond
to improved sexual function (43). Previous studies inves-
tigating the impact of urinary incontinence and pelvic
organ prolapse consistently report that women affected
by pelvic floor dysfunction (PFD) experience a notable
decline in sexual function (44, 45) Consequently, the
PISQ-12 has become a standardized and widely used tool
for assessing postoperative sexual outcomes in this popu-
lation, with numerous studies showing approximately a
70% improvement in scores following surgical interven-
tion. 
Findings from our meta-analysis indicated that VLT was
associated with a notable enhancement in PISQ-12 scores
compared with the sham control group. These findings
align with the observations of Jasim et al., who observed a
statistically significant increase in PISQ-12 scores across
all follow-up periods relative to baseline. The mean PISQ-
12 score improved progressively, rising from 31.5 before
treatment to 37.7 after one month, 39.3 after three
months, and 40.6 after six months following VLT (p <
0.001) (46). A previous meta-analysis similarly demon-
strated an average improvement of 5.39 points (95%
CI:1.20-9.58; p < 0.01) in PISQ-12 scores following laser
therapy for SUI (32). However, a study by Lauterbach et
al. reported a decline in PISQ-12 scores from before treat-
ment to three months after VLT intervention (Mean =
40.8 to 21.3). This reduction may be attributed to chron-
ic irritation of the vaginal and cervical tissues caused by
laser exposure, potentially leading to discharge and nega-
tively affecting both daily and sexual functioning (47).
Another validated and widely used instrument for assess-
ing sexual health in women is the FSFI. This tool includes
19 items distributed across six primary domains of female
sexual activity and satisfaction. The cumulative score
ranges between 2 and 36, with results ≤ 26.55 considered
indicative of potential female sexual dysfunction (FSD),
while individual domain scores below 3.6 suggest impair-
ment in the corresponding areas (48). Our meta-analysis
demonstrated a significant improvement in FSFI scores
among patients receiving laser therapy compared to those
in the sham group. This outcome aligns with the study by
Ma et al., who observed significant post-treatment
increases in FSFI scores across all post-treatment follow-
up periods relative to baseline values. Specifically, the
laser-only group exhibited total FSFI score improvements
of 18.2%, 27.8%, and 27.5% at one, six, and twelve
months, respectively 49 Similarly, Long et al. reported a
marked improvement in overall FSFI scores following
Er:YAG laser treatment in women with SUI, with the
mean score rising from 22.2 to 25.6 at six months (p <
0.001). However, despite the observed improvement in
sexual function, the post-treatment FSFI scores remained
below the established threshold of 26.55, implying that a
comprehensive, multidisciplinary approach may still be
necessary to effectively manage female sexual dysfunction
(22).

Repeated laser treatments promote collagen fiber contrac-
tion, leading to tissue shrinkage and retraction, which
reflect underlying anatomical remodeling. This process is
subsequently followed by neocollagenesis, resulting in
tissue enriched with newly formed collagen fibers that
exhibit improved tightness and elasticity (38, 50-52). The
associated reduction in vaginal diameter may increase the
sensation of vaginal firmness, which has been correlated
with improved sexual function (22). Since sexual satis-
faction depends on the reciprocal interaction between
partners, improved vaginal mucosal health and increased
tissue tone may promote more positive responses from
partners, thereby reinforcing mutual sexual satisfaction
(53). Furthermore, the alleviation of SUI symptoms may
help prevent distressing situations such as coital inconti-
nence, dyspareunia, and penetration difficulties, thereby
enhancing sexual comfort and confidence. Collectively,
these improvements can lead to greater sexual desire,
arousal, and overall quality of life among sexually active
women affected by SUI (22).
This meta-analysis indicated that three of the seven
included studies reported episodes of vaginal bleeding,
all of which involved the use of CO2 laser. This adverse
event is likely related to the ablative mechanism of
action, whereby micro-injury of the vaginal mucosa
occurs secondary to tissue heating.6 Among all included
studies, only one reported a serious adverse effect in the
laser-treated group, which is a bladder infection accom-
panied by pain that necessitated short-term hospitaliza-
tion, though the case did not result in dropout or any
lasting complications. Consistent with prior evidence,
ablative CO2 vaginal laser therapy has occasionally been
linked to mucosal irritation, scarring, or infection (34).
In contrast, the remaining studies in our meta-analysis
reported only mild and transient adverse effects, with
increased vaginal discharge being the most frequently
observed. In line with our findings, earlier systematic
reviews and meta-analyses also reported no major
adverse reactions, reinforcing that VLT is a generally safe
and well-tolerated intervention for women experiencing
SUI (32, 42).
To the best of our knowledge, the present study consti-
tutes the most recent and comprehensive meta-analysis
investigating the therapeutic efficacy of VLT in improving
symptoms of SUI and enhancing sexual function among
women, while also examining its safety profile. All stud-
ies incorporated into this review were RCTs, thereby
offering a stronger level of evidence compared to obser-
vational designs. Nonetheless, several limitations should
be acknowledged. The available data still indicate a mod-
erate degree of potential bias, particularly in the trial con-
ducted by Alexander et al. (25), where the lack of blind-
ing among investigators may have introduced perform-
ance and detection bias. Furthermore, the limited num-
ber of trials assessing PISQ-12 and FSFI outcomes
restricts the reliability of conclusions regarding sexual
function. Additionally, using objective measures such as
urodynamic testing would help reinforce subjective find-
ings derived from ICIQ-UI scores. Despite these limita-
tions, the findings of this meta-analysis carry meaningful
clinical implications, suggesting that VLT represents a
potentially effective and minimally invasive treatment
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option for women with SUI – particularly for those who
are not ideal candidates for surgical intervention or who
prefer conservative management approaches.

CONCLUSIONS
The present meta-analysis demonstrated that VLT led to
significant improvements in ICIQ-UI SF, PISQ-12, and
FSFI scores, confirming its efficacy in alleviating urinary
incontinence symptoms and enhancing sexual well-
being among women with SUI. Both CO2 and Er:YAG
laser modalities were shown to provide comparable clin-
ical benefits, supporting their use as viable options for
symptom management and improvement of overall
 quality of life in affected patients. None of the included
trials reported any severe or major adverse events, sug-
gesting that VLT is a safe and well-tolerated therapeutic
approach. Future research directly comparing VLT with
other minimally invasive interventions, such as urethral
bulking agents, as well as non-invasive approaches,
including PFMT or pharmacologic therapy, is necessary
to further determine its clinical advantage and cost-effi-
ciency.
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