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Background: Genitourinary syndrome of menopause (GSM) is a chronic and progressive condition. The adverse events (AEs) and
contraindications of hormonal therapy have generated interest in vaginal laser treatment. The non-ablative wavelength 1540 nm
(GaAs) in this mixed laser synergistically enhances the 10,600 nm (CO2) effect, providing a deeper hyperthermic stimulation of
collagen and elastin without damaging the superficial layers. This results in fewer AEs, and reverses vaginal atrophy (VA) while
reducing the 10,600 nm laser power to SW. The aim of the study is to evaluate the efficacy and safety of a mixed-wavelength laser in
alleviating GSM symptoms compared to sham.

Patients and Methods: A randomized single-blind sham-controlled trial was conducted. 31 postmenopausal women with Vaginal
Maturation Value (VMV <50%) were randomized into laser or sham intervention groups, receiving three monthly treatments. VMYV,
vaginal pH, and GSM symptoms severity were measured at 3- and 9-months post-intervention, and AE were assessed.

Results: 27 patients completed the study; 14 were randomly assigned to the laser and 13 to the sham group. At 3 months, VMV
improved by 12.4% compared to the sham group (P= 0.033), indicating a significant reversal of VA and a significant patient global
improvement (P=0.030). At 9 months, dyspareunia decreased significantly (P = 0.049), while other symptoms and patient satisfaction
demonstrated a significant improvement trend. However, VMYV in the laser group returned to baseline values. Vaginal pH remained
unchanged. The laser intervention was well tolerated, with mild and self-limited AEs.

Conclusion: The mixed wavelength laser enables a reduction of 10,600 nm laser power, enhancing its safety profile while achieving
promising outcomes in GSM. It is a safe, well-tolerated, and effective alternative for GSM treatment when conventional therapies fail.
Further studies with larger samples, varied settings, and extended follow-up are needed to assess its long-term efficacy and side effects.
Keywords: vaginal rejuvenation, vaginal atrophy, genitourinary syndrome of menopause, hybrid laser, 1,540 nm, non-ablative laser

Introduction
Genitourinary Syndrome of Menopause (GSM) is a chronic and progressive condition' caused by a decline in estrogen
levels during menopause or other medical diseases. It manifests with symptoms such as vaginal dryness, dyspareunia,
burning, itching, and urinary symptoms, among others, that significantly impact physical, psychological, and sexual well-
being.*” The prevalence of GSM varies across studies, with worldwide estimates ranging from 50% to 70-84.2%, as
reported in two European studies.*”

An additional at-risk group includes breast cancer (BC) patients, as the hypoestrogenic state induced by BC
treatments is more strongly associated with the development of GSM than natural menopause.®’

To restore vaginal health, the first-line treatment includes moisturizers and lubricants, with topical estrogens as
the second-line option. Other therapies have also emerged: hyaluronic acid, plasma-rich platelets, and energy-based
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devices like radiofrequency.®'* However, in recent years, laser technology has also demonstrated beneficial effects on
vaginal atrophy due to its minimal side effects, status as an office-based procedure, and reduced recovery time.'> In
patients experiencing adverse effects or contraindications, such as BC patients, Ospemifene has been proven to be safe
and effective.'®!” Additionally, Ospemifene has demonstrated good results in overactive bladder associated with GSM.'®
The commonly used lasers for GSM include the ablative 10,600 nm wavelength and the Er: YAG laser wavelength 2940
nm used in a non-ablative mode.'® These wavelengths have an affinity for intracellular water in the vagina but possess
limited tissue depth penetration.'® Ablative lasers vaporize superficial tissue and are known to be more effective and
aggressive than non-ablative lasers.

The 1540 nm wavelength in the mixed laser has a lower affinity for water, preventing heat from concentrating in the
superficial layers. This reduces damage to these layers while creating microthermal columns that penetrate up to 2.5 mm
into the tissue,?® stimulating neocollagenesis and promoting deeper elastin deposition.”'*> However, its effectiveness
remains limited compared to ablative lasers, and further studies are needed to assess long-term outcomes.*

The combination of the 1540 nm and 10,600 nm lasers enhances the thermal and coagulation effects on treated
tissues. This approach allows for a reduction in 10,600 nm laser power, minimizing vaginal mucosa ablation while
achieving greater tissue shrinkage and better results, with reduced risks and side effects compared to 10,600 nm laser
treatment alone.”® However, to date, there is only one publication in gynecology with this combination of wavelengths on
female sexual function and urinary incontinence, and none in GSM.**

VMYV and vaginal pH associated with GSM are objective measures to evaluate the impact of different therapies on
vaginal atrophy.?>¢

We conducted a parallel randomized controlled trial to minimize bias and ensure that the observed effects could be
directly attributed to the intervention. The study aimed to assess the efficacy and safety of combined 10,600 nm and 1540
nm laser therapy, using a reduced 10,600 nm power of 5 W, to improve VMV and alleviate GSM symptoms in
postmenopausal women who were refractory to first-line topical treatments.

Materials and Methods

We conducted a prospective randomized parallel single-blind sham-controlled trial at the Hospital Universitari Sant Joan
de Reus, Spain, from May 2019 to August 2021. Individuals who attended the menopause clinic at Hospital Sant Joan de
Reus, and its affiliated health centers, presenting GSM symptoms, were invited to participate in the study. Detailed
information about the study was provided through an informational pamphlet, and participants provided signed informed
consent on the first day of the study initiation prior to enrollment at the hospital.

Consolidated Standards of Reporting Trials (CONSORT) guidelines were followed.

Participants
Menopausal women up to 65 years old are diagnosed with spontaneous or iatrogenic menopause, according to the NICE
guideline (NG23).”’

Inclusion Criteria
Participants were required to have at least one symptom of the GSM, such as vaginal dryness, burning, itching, or
dyspareunia, with a VMV <50%, and have failed first and second-line treatment. The VMV was obtained on the first day
of the study at the menopausal outpatient clinics of the hospital. Patients who met the inclusion criteria were scheduled
for randomization.

Exclusion Criteria

VMV > 50%, hormone replacement therapy, previous use of topical estrogen, moisturizers, lubricants, or probiotics 3
months before enrollment, the impossibility of introducing the laser device, previous pelvic radiotherapy, gynecologic or
rectal cancer less than 5 years ago, breast cancer patients, insulin-dependent diabetes mellitus (IDDM) or non-dependent
insulin poorly controlled, Body Mass Index (BMI) > 40 kg/m2, women who present active or recurrent genital herpes.
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Eligible participants were randomized using the website Randomization.com (http://www.randomization.com). The

randomization generated a list of treatments, assigning participants to either the laser or sham intervention at a 1:1 ratio
based on the order of their entry into the study. The list was securely locked and accessible only to the lead investigator
(J.S.P) during the intervention, who was the only individual aware of the intervention allocation. The laser in sham mode
emitted the same sound and had the same duration as the active mode, ensuring the patient blinding. The cytologists (C.
G.C) and other investigators (S.T, P.C.B) remained blinded to all clinical information.

Intervention

The adherence to the protocol was ensured as the trained lead investigator was the only person responsible for
implementing the treatment protocol. This consisted of one laser or sham treatment administered monthly for three
consecutive months, as previously described by Mezzana.>* Both the standard treatment and the protocols for reducing
energy in case of intolerance were programmed into the laser hardware, ensuring consistent treatment across patients.
The intervention was performed with mixed laser wavelengths 1540 nm —10,600 nm (Shelase, Youlaser MT, Quanta
System S.p.A Via Acquedotto, 109, 21017 Samarate, Italy), and the laser intervention settings were as follows:

a. The first pulse of 1540 nm: at 8W for 14 ms and | ms delay.
b. The second pulse of 10,600 nm: at SW for 3ms.

c. Dot density: 150 dot/cm?.

d. Energy 127,0 mJ/dot.

The sham intervention followed the same procedure but with OW power.
Both interventions were performed without topical anesthesia.

The procedure involved drying the vagina with a swab, followed by the gentle insertion of a vaginal probe emitting
laser in a 360° pattern (two passes with a 30° rotation).

Laser treatment of the vaginal introitus was omitted.

To aid a vaginal recovery reepithelization, patients were instructed to apply a Melagyn®™ ovule Gynea, containing (aloe
barbadensis oily extract, colloidal silica, lactic acid, potassium chloride, disodium edetate, poly (hexamethylene)
biguanide hydrochloride (PHMB), semisynthetic glycerides and purified water) for three consecutive days after each
intervention.

The primary outcome assessed was the VMYV at baseline, 3 and 9 months after the laser or sham intervention. Secondary
outcomes included changes in vaginal pH and the evaluation of subjective symptoms.

Objective Assessment Measures for GSM
VMV

A vaginal smear was obtained from the lateral vaginal wall using a cytobrush and placed in a liquid cytology PreservCyt
solution. The sample was processed by ThinPrep5000 and analyzed by the same certified cytopathologist.

VMYV was evaluated by determining the percentage of superficial, intermediate, and parabasal epithelial cells on the
smear. The VMV was calculated using the formula [(1 x % superficial) + (0,5 x % intermediate) + (0 x % parabasal)]
expressed as a percentage.”®

VMYV was categorized into 3 groups: values 0-49%, 50-64%, and 65—-100%, representing absent/low, moderate, and
high estrogenic effects on the vaginal epithelium, respectively.

Vaginal pH
Vaginal pH was measured using color-fixed indicator sticks ranging from pH 0-14 (pH >5 indicated vaginal atrophy, pH
<5 indicated good estrogenization).*’
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Subjective Assessment Measures for GSM

The patients completed the VAS for GSM symptoms, PGI, and PGS questionnaires at home and submitted their
responses to the collaborating researchers with no possibility of alterations. The principal investigator did not have
access to the results.

1. Visual Analogue Scale (VAS 0-10): GSM symptoms (vaginal dryness, itching, burning, dyspareunia, and dysuria)

were assessed using a VAS ranging from 0 (absence of symptoms) to 10 (severe symptoms). Scores <4 indicated
mild symptoms, scores >4 to <8 moderate symptoms, and >8 severe symptoms.

2. VAS for pain (0-10): pain experienced during the intervention was assessed using a VAS, with (0) indicating no
pain, (1-3) mild pain, (4-6) moderate pain, and (7-10) severe pain.

3. Patient’s Global Impression of Improvement Questionnaire (PGI): a Likert scale questionnaire was used to assess

the patient’s perception of improvement in GSM symptoms, ranging from 1 (very much worse) to 7 (very much
better). A favorable response was considered if the rating indicated an improvement from better to very much
better.

4. Patients’ Global Satisfaction (PGS) with the treatment was evaluated with a Likert scale ranging from 1

(extremely satisfied) to 9 (slightly dissatisfied). A favorable response was considered from moderately satisfied
to extremely satisfied.

Adverse events (AE) were assessed based on severity and resulting disability. AE were self-reported by patients and
picked up at each visit and by phone call one week after treatments, at 3 and 9 months of follow-up.

AEs were classified according to Common Terminology Criteria for Adverse Events (CTCAE) v5.0.%°

Eligible participants completed self-reported questionnaires, which were collected before each visit.

The study’s primary outcomes included assessing the VMV at baseline and 3 and 9 months after the laser or sham
intervention. The secondary outcomes included measuring changes in vaginal pH and evaluating subjective symptoms
using the mentioned questionnaires. Additionally, any adverse effects experienced by the participants were recorded
throughout the study.

Ethics Statement
The present clinical trial was conducted in accordance with the Helsinki Declaration and approved by the local Ethics
Committee 2019 (Ref. CEIM: 047/2019). It was registered in the Clinical Trial Registry (NCT03956563) in Reus, Spain.
Participants gave written informed consent and could withdraw from the study at any time.

Due to the COVID-19 pandemic, the study protocol was temporarily interrupted. An amendment was submitted to the
local ethics committee and approved on May 28, 2020. Participants gave written informed consent and could withdraw
from the study at any time.

Statistical Analysis

The final sample size in our study was 31 subjects. Accepting an alpha risk of 0.05 and a beta risk of less than 0.2 in
a bilateral contrast, 14 subjects in each group are required to detect a difference equal to or greater than 9% in the vaginal
atrophy value. The estimated common standard deviation is 8.>' A follow-up loss rate of 10% has been estimated.

The parametricity of the variables was examined, and logarithmic transformation of the variables was performed if
required. ANOVA or Mann Whitney test, was used to assess differences between baseline characteristics among both
Intervention groups. A General Linear Model assessed intra-intervention differences. An ANCOVA model adjusted by
age was applied to evaluate differences between interventions. The Chi-square test evaluated differences in Patient
Global Impression of Improvement. Statistical significance was defined as a P value of < 0.050 for a 2-sided test. We
performed analyses by using SPSS for Windows, version 21 (IBM corp., Armonk, NY, USA).
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Results
56 women with GSM were screened for inclusion in the study; 27 participants finally completed the 3 and 9-month
follow-up: 14 in the laser group and 13 in the sham group Figure 1.

Potential confounders such as age at the time of the study, weight, age of menopause, and failure of first- and second-
line treatments were comparable between the groups, with no significant differences observed at baseline, except for pH
(P=0.067), as shown in Table 1. However, this did not impact the final results.

At 3 months post-intervention, a significant improvement in VMV was observed in the laser group from (34.5 + 3.6 to
44.5 + 4.4), compared to the sham group from (30.7 + 4.7 to 27.7 £ 6.3). The mean difference (mean + 95% CI) was
12.4% (1.1; 24); P < 0.033 as shown in Figure 2. Additionally, at 3 months, the proportion of patients with VMV
improvement from baseline was significantly higher in the laser group (P=0.004): 12/14 patients (85.7%) compared to 4/
13 patients (30.8%) in the sham group (P=0.004).

At 3 months post-intervention, 57.1% (8/14) of patients in the laser group and 23.1% (3/13) in the sham group
achieved moderate estrogenization of VMV. However, the difference was not statistically significant (P=0.072). At 9
months post-intervention, VMV values and the percentage of patients with improvement returned to baseline as
presented in Figure 3.

Vaginal pH did not show significant differences at any of the evaluated time points.

Regarding GSM symptoms, the evaluation for dyspareunia was only possible in sexually active patients (22 out of 27).

At 9 months, the laser group showed a significant reduction in dyspareunia compared to the sham group, with
a decrease of —2.59 (P=0.049). At both 3 and 9 months, dyspareunia significantly decreased following the laser
intervention compared to their baseline (P=0.001) and (P=0.007), respectively as detailed in Figure 4.

[ Enroliment ] Assessed for eligibility (n= 56)

Excluded (n=25)

e Not meeting inclusion criteria (n=25)
e Declined to participate (n=0)
e Other reasons (n=0)

v

Randomized (n=31)

l [ Allocation | l

Allocated to sham intervention (n=15) Allocated to laser intervention (n=16)
e Received allocated intervention (n= 14) e Received allocated intervention (n= 15)
e Did not receive allocated intervention (n=0) e Did not receive allocated intervention (n=0)
l [ Follow-Up ] l
Lost to follow-up (n=1) Lost to follow-up (n=1)
e Inconvenience to follow-up (n=2) e Inconvenience to follow-up (n=2)
Analysis l
v
Analysed (n=13) Analysed (n= 14)
e Excluded from analysis (n=2) e Excluded from analysis (n=2)

Figure | Flow chart of the enrollment of study participants.
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Table | Baseline Characteristics of Participants

Laser Group | Sham Group P
(n =14) (n =13)

Age. y 57.6 £4.25 583 +4.13 0.653
Age of menopause, y 48.5 + 6.10 50.5 + 3.97 0317
Weight, kg 69.5 £ 9.36 65.8 + 8.60 0.292
Body mass index, kg/m? 26.8 + 3.83 25.1 + 3.06 0.219
Vaginal Maturation Value, % 345 £ 136 30.7 £ 169 0.529
Vaginal pH, U 6.29 + 0.6 6.69 + 0.48 0.067
Visual Analogue Scale (VAS)

Dryness 6.00 + 3.21 6.00 + 2.34 1.00

Itching® 3.0 (0.97-5.5) | 3.0 (0.00-6.0) | 0.470

Dyspaurenia® 7.69 = 1.97 6.75 + 2.80 0.338

Dysuria® 45 (0.75-7.0) | 2.0 (0.50-5.5) | 0.583

Burning 4.86 + 3.48 4.69 * 3.09 0.898

Notes: Data expressed as mean # standard deviation, *median (25"-75" percentiles).
P for ANOVA or Mann Whitney test. Significant results in bold and borderline ones in
italic bold.

Abbreviation: VAS, Visual Analogue Scale.

No differences were observed between the groups for other symptoms. However, the laser group showed significant
improvements from baseline at 3 and 9 months in vaginal dryness, dysuria, and vaginal burning, as well as in vaginal
pruritus at 9 months. In the sham group, significant improvements from baseline were observed in dysuria and vaginal
burning as shown in Table 2.

The first treatment of the laser group reported mild but greater pain than the sham group (p=0.029). However, no
differences in pain perception between the groups were observed during the following two treatments.

At 3 months post-intervention, PGI scores for GSM symptoms showed significantly greater improvement in the laser
group compared to the sham group (P=0.030). All patients (100%) in the laser group rated their improvement as “better”,
“much better”, or “very much better”, compared to 53.8% in the placebo group, as shown in Figure 5.

Similarly, at 3 months, the PGS questionnaire was rated as “extremely satisfied”, “very satisfied”, or “moderately
satisfied” by 85.8% of patients in the laser group, compared to 46.2% in the sham group, showing a significant trend

Vaginal Maturation Value (VMV) at baseline and after 3 and 9 months of Interventions (n=27)
60

(12.4%) r=0.033
[ . ]

445+44

%" Int nti
EP 34.5+3.6 - e;‘l'e ;°"
= 30.7+4.7 31.6%75 acebo
o 277463 203164 B Loser
(7]
a
20
0 .
Baseline 3months 9 months Baseline 3months 9 months

Figure 2 Graphical representation of the significant improvement in VMV observed at 3 months in the laser group compared to the sham group. The mean difference (mean
+ 95% Cl) was 12.4% (1.1; 24); P < 0.033.
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% of patients with improvement in VMV to a moderate estrogenic state

100

Intervention
. Laser
75 Placebo
P=0.072
|

57.1% (8/14)

50

Percentage

30.8% (4/13)

28.6% (4/14)

23.1% (3/13)
25

3 months 9 months

Figure 3 The histogram illustrates the proportion of patients achieving moderate estrogenization of VMV at 3 months post-intervention: 57.1% (8/14) in the laser group and
23.1% (3/13) in the sham group, indicating a trend toward significance (P = 0.072).

VAS changes for dyspareunia

9 r 1
P=0.049 ! - 1
8 7.80 £0. 71 P=0,007
-O 001

6.75 £0.81
7
6

5.18 +1.15 5-4511.00 5.40 £1.10
Intervention
5 Placebo
4.50 +0.91 Laser

4
3
2
1
0

Baseline 3 months 9 months Baseline 3 months 9 months

Figure 4 Graphical representation shows a significant reduction in dyspareunia in the laser group compared to sham at 9 months (P = 0.049). Dyspareunia also significantly
decreased from baseline at 3 months (P = 0.001) and 9 months (P = 0.007).

(p=0.068). At 9 months, 43% of the laser group and 23% of the sham group reported satisfaction, reaching marginal
significance (p=0.051) as illustrated in Figure 6.

All participants successfully completed the study protocol, and mild AEs were observed in both groups.

The most frequently reported AEs included increased vaginal discharge, a sensation of warmth, mild to moderate pain
lasting up to a maximum of 72 hours, introital irritation, mild vaginal edema, mild discomfort during urination, light
bleeding, vaginal burning, and vaginal infection. These AEs were not observed at the 3- and 9-month follow-ups.

Discussion
This prospective, single-blind, randomized, parallel placebo-controlled trial demonstrated a significant overall mean
increase of 12.4% in VMV at 3 months following the mixed laser intervention compared to the sham group. A global
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Table 2 Changes in Visual Analogue Scale (VAS) Throughout the Study for All Population (n=27)

Intervention Phase

Follow-Up Phase

Change Between Interventions Laser Group versus Sham Group

Variable Baseline Post-T1 Post-T2 P for trend 3 months P for trend 9 months P for trend | At Post-TI At Post-T2 At 3 months At 9 months

Vaginal dryness

Laser group | 6.00 £0.85 5.64 £ 0.71 436 £ 0.67 0.126 3.43 £ 0.69* | 0.020% 443 £ 091 0.021°

(n=14)

Sham group | 6.00 +0.65 6.23 £ 0.73 5.00 + 0.83* 0.282 4.50 = 1.04 0.051° 5.83 £ 0.70 0.253 —-0.590 —0.423 —0.680 —0.884

(n=13) (—2.6; 1.6) (-3.3; 2.5) (-3.6;2.2) (-3.7;1.9)
P=0.586 P=0.768 P=0.634 P=0.524

Vaginal itching

Laser group | 3.49 +£0.70 3.36 £ 0.52 2.64 £ 0.63 0.329 2.57 £ 0.78 0.314 1.21 +0.50" 0.008

(n=14)

Sham group | 3.38 £0.87 2.69 £ 0.79 2.75 + 0.73* 0.466 225 £ 0.74 0.246 2.50 £ 0.53 0.219 0.644 -3.03 0.401 —-1.28

(n=13) (—0.96; 2.2) (-2.7;-2.1) (-2.2;-3.0) (-3.1;,-0.86)
P=0.414 P=0.801 P=0.757 P=0.254

Dyspareunia

Laser group | 7.80 £0.71 6.5 * 0.98* 5.60 £ 0.867 | 0.003* 4.50 £ 0.91*% | 0.001* 5.40 * 1.10* | 0.007*

(n=10)

Sham group | 6.75 +0.81 6.25 £ 1.09 5.50 £ 1.02 0.221 5.18+ 1.15 0.148 5.45+ 1.00 0.127 —0.600 —-1.67 -2.20 -2.59

(n=12) (—4.3; 1.2) (4.3;0.95) (—4.5;0.86) (—4.6;-0.004)
P=0.487 P=0.199 P=0.058 P=0.049

Dysuria

Laser group | 3.86 £0.73 2.71 £ 0.63 2.00 * 0.60* | 0.029° 1.79 * 0.57 0.021° 0.79 £ 0.45% | 0.001°

(n=14)

Sham group | 3.15 £0.77 2.00+ 0.59 3.00 £ 0.80* 0.172 1.61 £ 0.57 0.220 1.00 + 0.447 | 0.008> —0.045 —-1.58 —0.604 -0.815

(n=13) (-2.0; 1.9) (—4.6; 1.4) (3.2, 1.9) (-2.8; 1.2)
P=0.963 P=0.283 P=0.630 P=0.406

Vaginal burning

Laser group | 4.86 £ 093 | 3.50 £ 0.71* | 3.15* 0.67* | 0.038" 2.36 £0.63* | 0.017° 2.08 £ 0.73" | 0.004*

(n=14)

Sham group | 4.69 +0.86 4.69 + 0.82 4.25 +0.85 0.508 3.54 £0.82 0.227 2.92 £ 0.67¢ | 0.015° -1.32 -1.02 -1.27 —0.856

(n=13) (—3.4,0.78) (-4.1; 2.0 (-4.0; 1.5) (-3.0; 1.3)
P=0.207 P=0.497 P=0.353 P=0.417

Notes: Post-T1, after treatment | (Day 31); Post-T2, after treatment 2 (Day 61). VAS, Visual Analogue Scale: 0—10. Data expressed as mean * standard error or mean (95% Confidence Interval, Cl). Intra-intervention changes are
analyzed by a General Linear Model. P for trend from baseline, ®linear trend. *P <0.05, TP <0.01, ¥P<0.001 versus baseline. Inter-treatment changes were analyzed by an ANCOVA Model adjusted by age. Significant results in bold and
borderline ones (P<0.7) in italic bold.
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Patient Global Improvement '“.t’z r:f::,mn
100% P=0.030 Placebo
100
o7 71.5% ”better"
g \ . “much better”
5 53.8% 53.8% “very much better”
o 50
a.
25
0

3 months 9 months

Figure 5 At 3 months, PGl scores for GSM symptoms showed significantly greater improvement in the laser group compared to the sham group (P = 0.030). All patients in
the laser group rated their improvement as “better”, “much better”, or “very much better”, compared to 53.8% in the placebo group.

Patient Global Satisfaction with the treatment Intervention
e - Laser
85,8% Satisfied with the Placebo
intervention
75
P=0.068, L _
& ( ) Satisfied with the
‘g intervention
Q
§ 50 46,2% 43% (P=0.051)
25 23% “moderately satisfied”
"very satisfied"
"extremely satisfied”
0
3 months 9 months

Figure 6 At 3 months, 85.8% of the laser group reported being “extremely”, “very”, or “moderately satisfied” with their treatment, compared to 46.2% in the sham group
(P = 0.068). At 9 months, satisfaction was reported by 43% of the laser group and 23% in the sham group (P = 0.051).

improvement in VMV was observed in 85.7% (12/14) of patients in the laser group. Among these, 57.1% (8/14) achieved
a moderate estrogenization score (50—64% estrogenic state), compared to the sham group, where 30.8% (4/13) of patients
showed improvement, and only 23.1% (3/13) achieved moderate estrogenization. However, VMV returned to baseline
levels at the 9-month follow-up.

The predominance of the non-ablative 1540 nm over the 10,600 nm laser allows for a more gradual response and
more profound coagulation effect, enabling a reduction in the power of the 10,600 nm laser from 20—40W to 5W. This
aligns with the experience in dermatology, where non-ablative lasers are known to be less aggressive and safer but less
efficient than ablative counterparts, often necessitating additional treatment sessions based on patient progress.** This is
also consistent with Athanasiou’s findings which reported better results after 4 to 5 laser sessions.>”

According to our knowledge, few laser studies have employed VMV to assess the evolution of VA, with follow-up
periods ranging from 1 to 6 months and yielding conflicting results.

Four prospective studies have reported significant improvements in VMYV or Vaginal Maturation Index (VMI) with
the 10,600 nm laser,*>>° while another prospective study found no significant changes.>’” Among the randomized
trials, Cruz et al, in a three-arm study comparing 10,600 nm laser, vaginal estrogen (VE), and laser + VE, observed
VMV improvement in all three groups at 8 weeks; however, at 3 months, improvement was noted only in the laser
group compared to baseline.? Politano et al compared 10,600 nm laser, VE, and a moisturizer, finding improvement in
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the VMI in the laser group at a 6-week follow-up.*® Conversely, Paraiso et al, in a study comparing 10,600 nm laser
and VE, reported no additional benefit from 10,600 nm laser.>”

The clinical increase in VMYV observed in our study at 3 months with the mixed laser demonstrated a beneficial effect
on the perceived severity of GSM. All patients (100%) in the laser-treated group reported feeling “better”, “much better’,
or “very much better”, in contrast to only 53% of patients in the sham group. Two published RCTs, one comparing
10,600 nm laser with placebo® and another comparing 10,600 nm laser with VE,* found no differences in the
perception of improvement between groups. However, other prospective studies have found improvements in patients
following 10,600 nm laser treatment.*'*?

A meta-analysis revealed that 67.7% of the treatment effect for female sexual dysfunction is attributable to the
placebo effect, suggesting that current treatments are only marginally more effective than placebo.*> In our study,
dyspareunia was the only symptom significantly improved in the laser group compared to the sham at 9 months. Other
symptoms, including vaginal dryness, dysuria, and vaginal burning, showed significant improvement from baseline at 3
and 9 months, while vaginal pruritus improved at 9 months. The sham group showed statistically significant improve-
ments only in dysuria and vaginal burning at 9 months compared to its baseline, further highlighting the positive
outcomes achieved with mixed laser treatment.

Previous studies using 10,600 nm laser and VAS questionnaires for GSM symptoms have reported opposite results.
While four RCTs with 10,600 nm laser found no significant differences in VAS scores between treatment
groups,® 44> another three RCTs documented improvements in VAS scores.?”*¢%’

In contrast, with vaginal estrogen therapy, symptoms of GSM frequently reappear within three months after stopping
treatment and may even worsen. Additionally, maintaining long-term adherence to VE therapy remains a challenge.*®

Patient satisfaction was high. At 3 months, 85.8% of the laser group reported being “very satisfied” or “moderately
satisfied”, compared to 46.2% in the placebo group. At 9 months, satisfaction in the laser group remained twice as high as
in the sham group.

In line with our findings, two prospective observational studies indicated improved satisfaction levels with 10,600 nm
laser treatment at 3 months.*"*** Similarly, Di Donato et al reported increased satisfaction rates with the 10,600 nm laser
at 6 months.*” However, one RCT comparing 10,600 nm laser with VE found that patients were equally satisfied with
both treatments.”

Regarding vaginal pH, no significant difference was observed between the two groups, suggesting that the mixed
laser with the parameters used, does not alter the variables influencing vaginal pH. However, although pH improvement
is a marker of vaginal health and bacterial balance, it is just one of several factors contributing to the improvement of
GSM, such as increased vascularization and remodeling of the extracellular matrix.”®

Many non-randomized trials have reported a desirable decrease in vaginal pH to <5 following 10,600 nm laser
treatment.>**' % Two studies with Er.YAG lase:r,54’55 and one with a non-ablative laser also demonstrated similar
results.”® However, the only RCT conducted in breast cancer patients treated with 10,600 nm laser did not observe
any change in vaginal pH>” and other non-randomized studies have shown a trend towards normalization, but without
achieving pH<5.>"-8

In terms of safety, the AE in both the laser and sham groups were mild, brief, and self-limiting within 72 hours.
Patients in both groups reported only mild pain during the intervention, mainly associated with the insertion of the
vaginal probe into a previously dried, atrophic vagina. However, the laser power did not need to be reduced to complete
the treatment. The decreasing pain observed in subsequent laser treatments may be attributed to improved vaginal
trophism. There were no statistically significant differences in safety outcomes between the groups, and the laser
treatment was well tolerated. These findings are consistent with previous research on the safety profile of 10,600 nm
laser treatment®® and with outcomes reported in 10 other RCTs.>”

Our study has several strengths. Firstly, to our knowledge, this was the first RCT with a mixed-wavelength laser
specifically intended for women with GSM, demonstrating an increase in VMV with mild AE. Only one published study
by Mezzana et al investigated the same mixed laser evaluating female sexual function and urinary incontinence.”* The
results reported significant improvement in the Female Sexual Function Index total score, sexual life satisfaction, and
reduced urinary incontinence, with minimal AE. However, the author did not assess objective tests.
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Secondly, the comparable pain reported by participants in both the laser and sham groups ensured that the treatment
could be administered without compromising the blinding of the study. This finding also highlights the excellent
tolerability of this mixed laser technology, even in individuals with severe vaginal atrophy.

Thirdly, using objective variables, such as VMYV, effectively demonstrated the efficacy of the mixed laser in treating GSM.

Fourthly, all questionnaires (VAS scores, PGI, and PGS) were validated and independently completed by patients,
thereby minimizing potential bias or influence from investigators.

But, we acknowledge the limitations of our study. Firstly, the small sample size may have increased the risk of a type
IT error (false negative), potentially limiting the ability to achieve greater statistical significance across all evaluated
parameters. Although we initially intended to conduct a mid-study analysis and increase the number of participants, these
plans were disrupted by the outbreak of the COVID-19 pandemic.

Secondly, the omission of the vaginal introitus from the treatment protocol may have influenced outcomes, particu-
larly in addressing superficial dyspareunia, a condition often linked to loss of elasticity in this area during menopause.®’
This decision aimed to minimize potential discomfort and maintain the study’s blind, as the introitus is highly sensitive
and could react adversely to heat without anesthesia. However, excluding this region might have limited the treatment’s
overall effectiveness in alleviating superficial dyspareunia.

Third, the study coincided with the outbreak of the COVID pandemic, and we are unaware of the potential
psychological and physical effects it may have had on the group of patients under study and how it could have influenced
the final outcome.

Conclusion
The sequential application of the non-ablative 1540 nm wavelength, followed by the ablative 10,600 nm wavelength, has
enabled a six- to eightfold reduction in 10,600 nm laser power compared to previously published data, enhancing its
safety profile while achieving promising outcomes in GSM. The mixed laser emerges as a safe, well-tolerated, and
effective alternative for treating GSM in patients unresponsive to conventional therapies, although the laser’s long-term
effects remain uncertain.

Further studies with an extended larger sample size, different laser settings, and extended follow-up periods are
warranted to evaluate the long-term efficacy and side effects of the mixed 10,600 nm + 1540 nm laser for vaginal
treatment of GSM.

Abbreviations

AE, Adverse events; BC, Breast cancer; GSM, Genitourinary Syndrome of Menopause; PGI, Patient’s Global Impression
of Improvement; PGS, Patients’ Global Satisfaction; RCT, Randomized control trial; VA, Vaginal atrophy; VAS: Visual
analog scale; VMI, Vaginal Maturation Index; VMV, Vaginal Maturation Value.

Data Sharing Statement

The authors confirm that individual deidentified participant data will not be shared publicly due to privacy and ethical
restrictions. However, specific data sets and supporting study documents, such as the study protocol or statistical analysis
plan, may be shared upon reasonable request. These requests should be directed to the main investigator at juanraul.
salinas@salutsantjoan.cat. The data will be available for sharing starting six months after publication of the manuscript
and will remain accessible for a period of one year.

Acknowledgments

We would like to express our most sincere gratitude to Professor Rosa Sola Alberich for her invaluable assistance in this study.
We thank Maribel Covas (NUPROASH.B) for assisting with the statistical analysis, evaluating the appropriateness of the
methodology, and confirming the quality assessments. Nuria Cueva del Pino, nursing assistant for the care of patients and
medical staff during the Covid-19 pandemic. Meritxell Torres Secratary of the Comité Etic d’Investigacié amb Medicaments
(CEIm-IISPV) for her unconditional help. QUANTA System Spa, Italy, for financing our project and its publication. This
paper has been uploaded to authorea.com as a preprint: https://www.authorea.com/users/564933/articles/611954.

International Journal of Women’s Health 2025:17 https: 581


https://www.authorea.com/users/564933/articles/611954

Salinas Pena et al

Disclosure
Juan Salinas Pefia has had financial relations (expert testimonies and lectures) with QUANTA SYSTEM. The other
authors report no potential conflicts of interest in this work.

References

1

o0

18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28.
29.

. Portman DJ, Gass ML. Vulvovaginal Atrophy Terminology Consensus Conference Panel Collaborators. Genitourinary syndrome of menopause:

new terminology for vulvovaginal atrophy from the international society for the study of women’s sexual health and the North American
menopause society. Menopause. 2014;21(10):1063—-1068. doi:10.1097/GME.0000000000000329

. Sturdee DW, Panay N, International Menopause Society Writing Group Collaborators. Recommendations for the management of postmenopausal

vaginal atrophy. Climacteric. 2010;13(6):509-522. doi:10.3109/13697137.2010.522875

. Shifren JL, Zincavage R, Cho EL, et al. Women’s experience of vulvovaginal symptoms associated with menopause. Menopause. 2019;26

(4):341-349. doi:10.1097/GME.0000000000001275

. Moral E, Delgado JL, Carmona F, et al. Genitourinary syndrome of menopause: prevalence and quality of life in Spanish postmenopausal women.

GENISSE Study Climacteric. 2018;21(2):167-173. doi:10.1080/13697137.2017.1421921

. Palma F, Volpe A, Villa P, Cagnacci A. Writing group of AGATA study. Vaginal atrophy of women in postmenopause. Results from a multicentric

observational study: the AGATA study. Maturitas. 2016;83:40-44. doi:10.1016/j.maturitas.2015.09.001

. Tarighati E, Keivan H, Mahani H. A review of prognostic and predictive biomarkers in breast cancer. Clin Exp Med. 2023;23(1):1-16. doi:10.1007/

s10238-021-00781-1

. Gupta P, Sturdee DW, Palin SL, et al. Menopausal symptoms in women treated for breast cancer: the prevalence and severity of symptoms and their

perceived effects on quality of life. Climacteric. 2006;9(1):49-58. doi:10.1080/13697130500487224

. Nappi RE, Kokot-Kierepa M. Vaginal health: insights, views & attitudes (VIVA) — results from an international survey. Climacteric. 2012;15

(1):36-44. doi:10.3109/13697137.2011.647840

. Garavaglia E, Sala C, Busato M, Bellia G, Tamburlin N, Massirone A. First use of thermal stabilized hyaluronic acid injection in one-year

follow-up patients with genitourinary syndrome. Med Devices. 2020;13:399-410. doi:10.2147/MDER.S275966

. Saleh DM, Abdelghani R. Clinical evaluation of autologous platelet-rich plasma injection in postmenopausal vulvovaginal atrophy: a pilot study.

J Cosmet Dermatol. 2022;21(10):4269—4275. doi:10.1111/jocd.14873

. Vanaman M, Bolton J, Placik O, Fabi S. Emerging trends in nonsurgical female genital rejuvenation. Dermatol Surg. 2016;42(1):43-48.

doi:10.1097/DSS.0000000000000697

. Photiou L, Lin MJ, Dubin DP, Lenskaya V, Khorasani H. Review of non-invasive vulvovaginal rejuvenation. J Eur Acad Dermatol Venereol.

2020;34(4):716-726. doi:10.1111/jdv.16066

. Naumova I, Castelo-Branco C. Current treatment options for postmenopausal vaginal atrophy. Int J Womens Health. 2018;10:387-395.

doi:10.2147/IJWH.S158913

. Faubion SS, Sood R, Kapoor E. Genitourinary syndrome of menopause: management strategies for the clinician. Mayo Clin Proc. 2017;92

(12):1842-1849. doi:10.1016/j.mayocp.2017.08.019

. Gaspar A, Addamo G, Brandi H. Vaginal fractional CO2 laser: a minimally invasive option for vaginal rejuvenation. Am J Cosmet Surg. 2011;28

(4):190-194. doi:10.1177/074880681102800309

. Chiavi MC, Zullo MA, Faiano P, D’Oria O, Prata G. Colagiovanni V. Retrospective analysis in 46 women with vulvovaginal atrophy treated with

ospemifene for 12 weeks: improvement in overactive bladder symptoms. Gymecol Endocrinol. 2017;33(12):942-945. doi:10.1080/
09513590.2017.1323859

. Schiavi MC, D’Oria O, Aleksa N, Vena F, Prata G, Di Tucci C. Usefulness of Ospemifene in the treatment of urgency in menopausal patients

affected by mixed urinary incontinence who underwent mid-urethral slings surgery. Gynecol Endocrinol. 2019;35(2):155-159. doi:10.1080/
09513590.2018.1500534

Karcher C, Sadick N. Vaginal rejuvenation using energy-based devices. Int J Womens Dermatol. 2016;2(3):85-88. doi:10.1016/.ijwd.2016.05.003
Geronemus RG. Fractional photothermolysis: current and future applications. Lasers Surg Med. 2006;38(2):169-176.

Nistico SP, Bennardo L, Zingoni T, Pieri L, Fusco I. Synergistic sequential emission of fractional 10.600 and 1540 nm lasers for skin resurfacing:
an ex vivo histological evaluation. Medicina. 2022;58(9):1308. doi:10.3390/medicina58091308

Elsaie ML, Ibrahim SM, Saudi W. Ablative fractional 10600 nm carbon dioxide laser versus non-ablative fractional 1540 nm erbium-glass laser in
Egyptian post-acne scar patients. J Lasers Med Sci. 2018;9(1):32-35. doi:10.15171/jlms.2018.08

De Angelis F, Kolesnikova L, Renato F, Liguori G. Fractional nonablative 1540-nm laser treatment of striae distensae in Fitzpatrick skin types II to
IV: clinical and histological results. Aesthet Surg J. 2011;31(4):411-419. doi:10.1177/1090820X11402493

Angelo-Khattar M. Non-ablative lasers for photorejuvenation. In: Issa MCA, Tamura B editors. Lasers, Lights and Other Technologies. Springer
International Publishing; 2018:89—103. doi:10.1007/978-3-319-16799-2 5.

Mezzana P. “Two wavelengths endovaginal laser system”: clinical evaluation of a new device for mild SUI and vaginal atrophy treatment.
Dermatol Ther. 2020;33(6):¢13790. doi:10.1111/dth.14445

Caillouette JC, Sharp CFJ, Zimmerman GJ, Roy S. Vaginal pH as a marker for bacterial pathogens and menopausal status. Am J Obstet Gynecol.
1997;176(6):1270-1277. doi:10.1016/S0002-9378(97)70345-4

van der Laak JAWM, Kuitert L, van der Heijden I, et al. Development and validation of a computerized cytomorphometric method to assess the
maturation of vaginal epithelial cells. Cytometry. 1999;35(3):196-202. doi:10.1002/(SICI)1097-0320(19990301)35:3<196::AID-CYT02>3.0.CO;2-V
Menopause: diagnosis and Management. NICE Guideline. Available from: https://www.nice.org.uk/guidance/ng23. Accessed February 24, 2025.
Weber M, Limpens J, Roovers J. Assessment of vaginal atrophy: a review. Int Urogynecol J. 2014;26(6):861-869.

Cruz VL, Steiner ML, Pompei LM, et al. Randomized, double-blind, placebo-controlled clinical trial for evaluating the efficacy of fractional CO2
laser compared with topical estriol in the treatment of vaginal atrophy in postmenopausal women. Menopause. 2018;25(1):21-28. doi:10.1097/
GME.0000000000000955

582 https: International Journal of Women’s Health 2025:17


https://doi.org/10.1097/GME.0000000000000329
https://doi.org/10.3109/13697137.2010.522875
https://doi.org/10.1097/GME.0000000000001275
https://doi.org/10.1080/13697137.2017.1421921
https://doi.org/10.1016/j.maturitas.2015.09.001
https://doi.org/10.1007/s10238-021-00781-1
https://doi.org/10.1007/s10238-021-00781-1
https://doi.org/10.1080/13697130500487224
https://doi.org/10.3109/13697137.2011.647840
https://doi.org/10.2147/MDER.S275966
https://doi.org/10.1111/jocd.14873
https://doi.org/10.1097/DSS.0000000000000697
https://doi.org/10.1111/jdv.16066
https://doi.org/10.2147/IJWH.S158913
https://doi.org/10.1016/j.mayocp.2017.08.019
https://doi.org/10.1177/074880681102800309
https://doi.org/10.1080/09513590.2017.1323859
https://doi.org/10.1080/09513590.2017.1323859
https://doi.org/10.1080/09513590.2018.1500534
https://doi.org/10.1080/09513590.2018.1500534
https://doi.org/10.1016/j.ijwd.2016.05.003
https://doi.org/10.3390/medicina58091308
https://doi.org/10.15171/jlms.2018.08
https://doi.org/10.1177/1090820X11402493
https://doi.org/10.1007/978-3-319-16799-2_5
https://doi.org/10.1111/dth.14445
https://doi.org/10.1016/S0002-9378(97)70345-4
https://doi.org/10.1002/(SICI)1097-0320(19990301)35:3%3C196::AID-CYTO2%3E3.0.CO;2-V
https://www.nice.org.uk/guidance/ng23
https://doi.org/10.1097/GME.0000000000000955
https://doi.org/10.1097/GME.0000000000000955

Salinas Pena et al

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

U.S. Department of Health and Human Services. Common terminology criteria for adverse events (CTCAE) v.5.0. Cancer Therapy Evaluation
Program. 2017;40:155.

Caruso S, Cianci S, Fava V, Rapisarda AMC, Cutello S, Cianci A. Vaginal health of postmenopausal women on nutraceutical containing equol.
Menopause. 2018;25(4):430-435. doi:10.1097/GME.0000000000001061

Houreld NN. The use of lasers and light sources in skin rejuvenation. Clin Dermatol. 2019;37(4):358-364. doi:10.1016/j.clindermatol.2019.04.008
Athanasiou S, Pitsouni E, Falagas ME, Salvatore S, Grigoriadis T. CO2-laser for the genitourinary syndrome of menopause. How many laser
sessions? Maturitas. 2017;104(24):8. doi:10.1016/j.maturitas.2017.07.007

Tovar-Huamani J, Mercado-Olivares F, Grandez-Urbina JA, Pichardo-Rodriguez R, Tovar-Huamani M, Garcia-Perdomo H. Efficacy of fractional
CO2 laser in the treatment of genitourinary syndrome of menopause in Latin-American population: first Peruvian experience. Lasers Surg Med.
2019;51(6):509-515. doi:10.1002/1sm.23066

Pitsouni E, Grigoriadis T, Tsiveleka A, Zacharakis D, Salvatore S, Athanasiou S. Microablative fractional CO2-laser therapy and the genitourinary
syndrome of menopause: an observational study. Maturitas. 2016;94:131-136. doi:10.1016/j.maturitas.2016.09.012

Wozniak A, Wozniak S, Poleszak E, et al. Efficacy of fractional CO2 laser treatment for genitourinary syndrome of menopause in short-term
evaluation-preliminary study. Biomedicines. 2023;11(5):1304. doi:10.3390/biomedicines11051304

Takacs P, Sipos AG, Kozma B, et al. The effect of vaginal microablative fractional CO 2 laser treatment on vaginal cytology. Lasers Surg Med.
2020;52:708-712. doi:10.1002/Ism.23211

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(10):1076-1082. doi:10.1097/GME.0000000000001350

Paraiso MFR, Walters MD, Delaney M, et al. A randomized clinical trial comparing vaginal laser therapy to vaginal estrogen therapy in women
with genitourinary syndrome of menopause: the VeLVET Trial. Menopause. 2020;27(1):1-7. doi:10.1097/GME.0000000000001470

Cruff J, Khandwala S, Smith A, Patel R, Lee B, Wong K. A double-blind randomized sham-controlled trial to evaluate the efficacy of fractional
carbon dioxide laser therapy on genitourinary syndrome of menopause. J Sex Med. 2021;18(4):630—639. doi:10.1016/j.jsxm.2021.01.188

Arroyo C. Fractional CO2 laser treatment for vulvovaginal atrophy symptoms and vaginal rejuvenation in perimenopausal women. Int J Womens
Health. 2017;9:191-196. doi:10.2147/IJWH.S136857

Sokol ER, Karram MM, Johnson L, Lee R, Brown P, Taylor G. An assessment of the safety and efficacy of a fractional CO2 laser system for the
treatment of vulvovaginal atrophy. Menopause. 2016;23(5):563-567.

Weinberger J, Pardo Y, Vasilenko P, Hennessey K, Daubresse M. Female sexual dysfunction and the placebo effect: a meta-analysis. Obstet
Gynecol. 2018;132(1):1-9. doi:10.1097/A0G.0000000000002733

Li F, Manson JE, Clevenger SA, Neff A, Hirsch A, Walters M. 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(14):1381-1389. doi:10.1001/jama.2021.14892

. Page A, Thiel M, Hedges S, Kappel E, Chai W, Wolff B. Laser versus sham for genitourinary syndrome of menopause: a randomised controlled

trial. BJOG. 2023;130(3):312-319. doi:10.1111/1471-0528.17335

Salvatore S, Taliani M, Nappi RE, Gallo A, Barbieri M, Casarini S. CO2 laser and the genitourinary syndrome of menopause: a randomized
sham-controlled trial. Climacteric. 2021;24(3):187-193. doi:10.3390/jcm12175669

Ruanphoo P, Bunyavejchevin S, Rattanakanokchai S, et al. Treatment for vaginal atrophy using microablative fractional CO2 laser: a randomized
double-blinded sham-controlled trial. Menopause. 2020;27(5):512-518. doi:10.1097/GME.0000000000001508

Weidlinger S, Schmutz C, Janka H, Gruetter C, Stute P. Sustainability of vaginal estrogens for genitourinary syndrome of menopause—a systematic
review. Climacteric. 2021;24(6):551-559. doi:10.1080/13697137.2021.1891218

Di Donato V, D’Oria O, Scudo M, et al. Safety evaluation of fractional CO2 laser treatment in post-menopausal women with vaginal atrophy:
a prospective observational study. Maturitas. 2020;135:34-39. doi:10.1016/j.maturitas.2020.02.009

Salvatore S, Franga K, Lotti T, et al. Early regenerative modifications of human postmenopausal atrophic vaginal mucosa following fractional CO2
laser treatment. Open Access Maced J Med Sci. 2018;6(1):6—14. doi:10.3889/0amjms.2018.058

Angioli R, Plotti F, Montera R, et al. Effectiveness of CO2 laser on urogenital syndrome in women with a previous gynecological neoplasia:
a multicentric study. Int J Gynecol Cancer. 2020;30(4):590-595. doi:10.1136/ijgc-2019-001028

Filippini M, Luvero D, Salvatore S, Montera R, Plotti F, Angioli R. Efficacy of fractional CO2 laser treatment in postmenopausal women with
genitourinary syndrome: a multicenter study. Menopause. 2020;27(1):43—49. doi:10.1097/GME.0000000000001428

Veron L, Wehrer D, Annerose-Zéphir 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(2):501-509. doi:10.1007/s10549-021-06226-3

Gaspar A, Brandi H, Gomez V, Luque D. Efficacy of Erbium:YAG laser treatment compared to topical estriol treatment for symptoms of
genitourinary syndrome of menopause. Lasers Surg Med. 2017;49(2):160-168. doi:10.1002/1sm.22569

Lin KL, Chou SH, Loo ZX, Liu YY, Cheng JC, Long CY. The Er:YAG vaginal laser for management of women with genitourinary syndrome of
menopause (GSM). Lasers Med Sci. 2022;37(4):2203-2208. doi:10.1007/s10103-021-03484-x

Lubian-Lépez DM, Butrén-Hinojo CA, Menjon-Beltran S, et al. Effects of non-ablative solid-state vaginal laser (SSVL) for the treatment of
vulvovaginal atrophy in breast cancer survivors after adjuvant aromatase inhibitor therapy: preliminary results. J Clin Med. 2023;12(17):5669.
doi:10.3390/jcm12175669

Kershaw V, Jha S. Practical guidance on the use of vaginal laser therapy: focus on genitourinary syndrome and other symptoms. Int J Women §
Health. 2024;16:1909-1938. doi:10.2147/IJWH.S446903

Quick AM, Zvinovski F, Hudson C, et al. Fractional CO2 laser therapy for genitourinary syndrome of menopause for breast cancer survivors.
Support Care Cancer. 2020;28(8):3669-3677. doi:10.1007/s00520-019-05211-3

Salvatore S, Ruffolo AF, Phillips C, et al. Vaginal laser therapy for GSM/VVA: where we stand now - a review by the EUGA working group on
laser. Climacteric. 2023;26(4):336-352. doi:10.1080/13697137.2023.2225766

Farrell E. MedicineToday. 2015;16:67-68.

International Journal of Women’s Health 2025:17 https: 583


https://doi.org/10.1097/GME.0000000000001061
https://doi.org/10.1016/j.clindermatol.2019.04.008
https://doi.org/10.1016/j.maturitas.2017.07.007
https://doi.org/10.1002/lsm.23066
https://doi.org/10.1016/j.maturitas.2016.09.012
https://doi.org/10.3390/biomedicines11051304
https://doi.org/10.1002/lsm.23211
https://doi.org/10.1097/GME.0000000000001350
https://doi.org/10.1097/GME.0000000000001470
https://doi.org/10.1016/j.jsxm.2021.01.188
https://doi.org/10.2147/IJWH.S136857
https://doi.org/10.1097/AOG.0000000000002733
https://doi.org/10.1001/jama.2021.14892
https://doi.org/10.1111/1471-0528.17335
https://doi.org/10.3390/jcm12175669
https://doi.org/10.1097/GME.0000000000001508
https://doi.org/10.1080/13697137.2021.1891218
https://doi.org/10.1016/j.maturitas.2020.02.009
https://doi.org/10.3889/oamjms.2018.058
https://doi.org/10.1136/ijgc-2019-001028
https://doi.org/10.1097/GME.0000000000001428
https://doi.org/10.1007/s10549-021-06226-3
https://doi.org/10.1002/lsm.22569
https://doi.org/10.1007/s10103-021-03484-x
https://doi.org/10.3390/jcm12175669
https://doi.org/10.2147/IJWH.S446903
https://doi.org/10.1007/s00520-019-05211-3
https://doi.org/10.1080/13697137.2023.2225766

Salinas Pena et al

International Journal of Women’s Health Dovepress

Taylor & Francis Group
Publish your work in this journal

The International Journal of Women’s Health is an international, peer-reviewed open-access journal publishing original research, reports,
editorials, reviews and commentaries on all aspects of women’s healthcare including gynecology, obstetrics, and breast cancer. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-womens-health-journal

. International Journal of Women’s Health 2025:17
584 X inO :


https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Participants
	Inclusion Criteria
	Exclusion Criteria

	Intervention
	Objective Assessment Measures for GSM
	VMV
	Vaginal pH

	Subjective Assessment Measures for GSM
	Ethics Statement
	Statistical Analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Data Sharing Statement
	Acknowledgments
	Disclosure

