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Foreword

Scientific Evidence Behind  
Laser Gynecological  
Treatments
 

 

For over a decade, the Laser and Health Academy (LA&HA) has been at the forefront of supporting and conducting 

numerous scientific studies exploring the safety and effectiveness of laser-based applications, including the 

notable non-ablative Er:YAG SMOOTH gynecological laser therapy introduced in 2012. Published in esteemed, peer-

reviewed international journals, these studies have yielded clinically proven results, showcased in more than 120 

publications. Among these, a meta-analyses of randomized controlled trials (RCTs) confirm the effectiveness and 

safety of Fotona laser therapy for stress urinary incontinence (SUI), further strengthening the clinical credibility of 

laser-based therapy.

The newly updated compendium compiles the summaries of some of the most impactful published clinical studies that 

support the safety and efficacy of laser gynecological treatments using non-ablative Er:YAG SMOOTH and Nd:YAG 

PIANO laser technology. The first part of the compendium contains brief drafts from selected publications, outlining 

some of the key findings of each study. The second part presents the comprehensive collection of published studies, 

with QR codes added for easier access to the official online sources.

By encouraging the exchange and dissemination of scientific knowledge among peers, LA&HA strives to facilitate the 

widespread adoption of evidence-based laser medicine among the healthcare community and the general public. We 

believe this compendium will help bring crucial scientific evidence one step closer to users.

The LA&HA Clinical Affairs Team

The use of lasers for medical treatments is subject to local regulations, which may vary depending on your region.

Please check with the manufacturer whether a specific product or application has been approved or cleared to be 

marketed in your country.
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The Use of Energy-Based Devices for the 
Treatment of Stress Urinary Incontinence: 
A Systematic Review and Meta-Analysis of 
Randomised Sham-Controlled Trials

1. EVALUATING ENERGY-BASED DEVICES FOR SUI TREATMENT

This study aimed to systematically evaluate the efficacy and safety of energy-

based devices (EBDs), including vaginal laser and radiofrequency therapies, 

for the treatment of stress urinary incontinence (SUI) in women. The objective 

was to determine whether these minimally invasive therapies provide superior 

symptom improvement compared to sham treatment, with particular focus on 

validated patient-reported outcomes.

2. SYSTEMATIC REVIEW AND META-ANALYSIS OF SHAM-CONTROLLED RCTs

A systematic review and meta-analysis were conducted following PRISMA guidelines, 

including 10 randomized controlled trials (11 datasets) with approximately 850 women. 

Only sham-controlled studies were included to ensure methodological rigor. The 

primary outcome was change in ICIQ-UI SF scores. Over 2,600 studies were screened 

before selecting the final 10 trials. Subgroup analyses were performed for different 

device types, including non-ablative Er:YAG laser in SMOOTH® mode (Fotona, 

Slovenia), ablative Er:YAG and CO
2
 lasers, and radiofrequency.

3. SYMPTOM IMPROVEMENT WITH EBDs 

The meta-analysis demonstrated a small but statistically significant improvement 

in SUI symptoms with EBDs compared to sham, with a pooled mean difference of 

-1.08 in ICIQ-UI SF scores. However, results varied across studies, with moderate 

heterogeneity and a wide prediction interval indicating inconsistent effects. 

Subgroup analysis showed that non-ablative Er:YAG laser provided the most 

consistent and clinically meaningful benefit (mean difference -1.42), with lower 

heterogeneity compared to other modalities. In contrast, CO
2
 laser results were 

inconsistent, and evidence for radiofrequency was limited.

4. FAVORABLE SAFETY PROFILE

Energy-based devices appear to be safe, with adverse events generally mild and 

transient. Current evidence suggests that non-ablative Er:YAG laser shows the 

most reliable outcomes, particularly in women with mild to moderate SUI.

Authors: Lukanovic D, Shah G, 

Matjasic M, Phillips C

-

Published in: International 

Urogynecology Journal, 2026

Vol.:(0123456789)

International Urogynecology Journal 
https://doi.org/10.1007/s00192-026-06604-9

REVIEW ARTICLE

The Use of Energy‑Based Devices for the Treatment of Stress 
Urinary Incontinence: A Systematic Review and Meta Analysis 
of the Randomised Sham‑Controlled Trials

David Lukanović1,2 · Geetika Shah3 · Miha Matjašič4 · Christian Phillips3

Received: 17 December 2025 / Accepted: 24 February 2026 
© The Author(s) 2026

Abstract
Introduction and Hypothesis Energy-based devices (EBDs), including vaginal laser and radiofrequency therapies, have 
been proposed as minimally invasive treatments for stress urinary incontinence (SUI), but evidence remains limited and 
inconsistent. We hypothesised that EBDs would provide greater symptom improvement than sham, particularly in women 
with mild to moderate SUI.
Methods Following PRISMA guidelines, we searched Medline, Embase, the Cochrane Library, and One Search for ran-
domised controlled trials (RCTs) comparing EBDs with sham in women with SUI, with at least 1 month of follow-up. The 
primary outcome was change in International Consultation on Incontinence Questionnaire–Urinary Incontinence Short 
Form (ICIQ-UI SF) scores. Two reviewers independently performed data extraction and RoB-2 assessment. Random-effects 
meta-analyses using restricted maximum likelihood estimation were conducted.
Results Ten RCTs (11 datasets; ~ 850 women) were included. Using a random-effects model with Knapp–Hartung adjust-
ment, the pooled EBD analysis showed a mean difference of –1.08 points (95% CI –2.08 to –0.08), indicating a statistically 
significant improvement with EBD. The prediction interval (–3.63 to 1.48) suggests a wide range of possible effects, including 
no benefit. Heterogeneity was moderate  (I2 = 53%). Subgroup analysis of non-ablative Er:YAG laser showed the strongest 
and most homogeneous effect (MD –1.42; 95% CI –2.55 to –0.28;  I2 = 29%).  CO2 laser findings were inconsistent, and 
evidence for radiofrequency was insufficient. Adverse events were mild and transient.
Conclusions EBDs may improve SUI symptoms compared with sham, with the most consistent benefit observed for non-
ablative Er:YAG laser. However, effects are modest and short-term. High-quality RCTs with standardised protocols and 
long-term follow-up are needed.

Keywords Stress urinary incontinence · Energy-based device · Vaginal laser · Er:YAG laser · CO2 laser · Radiofrequency

Introduction

Urinary incontinence (UI) affects approximately 44–57% 
of middle-aged and postmenopausal women and can have 
significant physical, psychological, and social conse-
quences [1]. Stress urinary incontinence (SUI) is defined 

Handling Editor: Jaromir Masata
Editor in Chief: Kaven Baessler

Geetika Shah and David Lukanović contributed equally as first 
authors.

 * David Lukanović 
 david.lukanovic@kclj.si

1 Department of Gynecology, Division of Gynecology 
and Obstetrics, Ljubljana University Medical Center, 
1000 Ljubljana, Slovenia

2 Department of Gynecology and Obstetrics, Faculty 
of Medicine, University of Ljubljana, 1000 Ljubljana, 
Slovenia

3 Hampshire Hospitals, Urogynaecology, Basingstoke, UK
4 Department of Education Studies, Faculty of Education, 

University of Ljubljana, 1000 Ljubljana, Slovenia
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Vaginal Erbium Laser for the Treatment 
of Mild-to-Moderate Stress Urinary 

Incontinence: A Multicentre Randomised 
Sham-Controlled Trial

1. EVALUATING ER:YAG LASER FOR MILD-TO-MODERATE SUI

This study aimed to determine whether non-ablative Er:YAG vaginal laser (Fotona, 

Slovenia) is superior to sham treatment in women with mild-to-moderate stress 

urinary incontinence (SUI). The rationale was based on the laser’s ability to induce 

collagen remodeling and improve urethral support, offering a minimally invasive 

alternative to surgery for patients who do not respond to conservative therapy.

2. MULTICENTRE RANDOMISED SHAM-CONTROLLED TRIAL DESIGN

A single-blinded, multicentre randomized controlled trial included 79 women 

with mild-to-moderate SUI across three European urogynaecology centres. 

Participants were randomized in a 2:1 ratio to receive either three Er:YAG 

SMOOTH® laser treatments or sham procedures, with follow-up at 6 months. 

The primary outcome was cure defined as at least a 50% reduction in pad weight 

test (PWT), with secondary outcomes including ICIQ-UI SF, PISQ-12, and clinical 

assessments. 

3. SIGNIFICANT IMPROVEMENT IN OBJECTIVE AND SUBJECTIVE OUTCOMES

The laser group demonstrated significantly higher cure rates compared to sham 

(62.7% vs. 18.2%). There were statistically and clinically significant improvements 

in objective and subjective measures, including reductions in pad weight, 

improvement in ICIQ-UI SF scores (median reduction of 5 points), and increased 

PISQ-12 scores. In contrast, the sham group showed no meaningful improvement 

in most outcomes. These findings indicate that Er:YAG laser provides both 

symptomatic relief and quality-of-life benefits in this patient population.

4. EFFECTIVE, SAFE, AND MINIMALLY INVASIVE TREATMENT OPTION

Non-ablative Er:YAG laser treatment was well tolerated, with only mild and 

transient adverse effects and no serious complications reported. The results 

support its use as a safe and effective short- to medium-term treatment for 

mild-to-moderate SUI, particularly for patients seeking alternatives to surgery.

Authors: Phillips C, Shah 

G, Gamper M, Kuszka A, 

Chandrakumaran K, Viereck V

-

Published in: International 

Journal of Obstetrics & 

Gynaecology, 2025

BJOG: An International Journal of Obstetrics & Gynaecology, 2025; 0:1–9
https://doi.org/10.1111/1471-0528.70080

1

BJOG: An International Journal of Obstetrics & Gynaecology

RANDOMISED CONTROLLED TRIAL

Vaginal Erbium Laser for the Treatment of 
Mild- to- Moderate Stress Urinary Incontinence: 
A Multicentre Randomised Sham–Controlled Trial
Christian Phillips1  |  Geetika Shah1 |  Marianne Gamper2,3  |  Andrzej Kuszka4,5 |  Kandiah Chandrakumaran1 |  
Volker Viereck2,3

1Hampshire Hospitals Foundation Trust, Urogynaecology, Basingstoke, UK | 2Kantonsspital, Urogynaecology, Frauenfeld, Switzerland | 3Blasenzentrum 
der Frau AG, Frauenfeld, Switzerland | 4Hochtaunus Kliniken, Bad Homburg, Germany | 5Department of Gynecology, Southwest Medical University, 
Luzhou, Sichuan Province, China

Correspondence: Christian Phillips (phillipschaps@aol.com)

Received: 9 May 2025 | Revised: 16 October 2025 | Accepted: 25 October 2025

Funding: This work was supported by the British Society of Urogynaecology research grant (BSUG) in 2019.

Keywords: erbium: | laser | non- ablative | stress urinary incontinence | vaginal | YAG

ABSTRACT
Objective: To assess whether Er:YAG laser is superior to sham in treating women with mild/moderate stress urinary inconti-
nence (SUI).
Design: A single blinded, multi- centre RCT comparing Er:YAG laser to sham in women with mild/moderate SUI with patients 
blinded to allocated treatment.
Setting: Three urogynaecology departments in United Kingdom, Switzerland and Germany.
Population or Sample: 79 participants were recruited with mild/moderate SUI.
Methods: Participants were randomised (2 active: 1 sham) receiving 3 treatment sessions. Participants were assessed at baseline 
and 6 months post final treatment.
Main Outcome Measures: Primary outcome measure: cure defined as at least 50% reduction in 1 h pad weigh test (PWT) at 
6 months compared to baseline (as per FDA guidelines). Secondary Outcomes: Change in PWT, (ICIQ- UI SF), (PISQ- 12), cough 
test standing and supine and visual analogue score for pain.
Results: 32/51 patients (62.7%) of patients were defined as cured (per FDA guidelines) in the laser group compared with 4/23 
(18.2%) cure in the sham group, p < 0.001, (OR 7.6, 2.2–25.8 95% CI). There was a statistically and clinically significant improve-
ment in patients treated with laser in PWT, ICIQ- UI SF and PISQ- 12 at 6 months (3 g, p = 0.002, 5 points, p < 0.001 and 6 points, 
p < 0.001, respectively). There was no evidence of statistically significant differences in the sham group.
Conclusions: This RCT demonstrates a beneficial effect of Er:YAG laser in women with mild/moderate SUI compared with 
sham.
Trial Registration: www. clini caltr ials. gov (NCT03996070)

© 2025 John Wiley & Sons Ltd.
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Six months

 

 

N/Total. %

32/51 62.7%

4/23 18.2%

<0.001a

1.4 g (3.75)

8.0 g (10.8)

<0.001a

8 (4.5)

11 (6.5)

NS

39 (7.00)

32.5 (9.25)

0.001a

p

 

 

0.002b

0.761b

<0.001b

0.415b

<0.001b

0.039b

Outcomes at 6 months follow up.

Variable

Primary outcome

50% reduction in

PWT (%)

Laser

Sham p value

between

Secondary outcomes

PWT (Median, IQR)

Laser (n=51)

Sham (n=23)

ICIQ-UI SF (Median, IQR)

Laser (n=51)

Sham (n=23)

PISQ-12 (Median, IQR)

Laser (n=48)

Sham (n=23)

Baseline

 

 

NA

NA

5.0 g (3.27)

9.0 g (8.6c

0.032a

 

13 (4.0)

14 (3.5)

NS

33 (8.25)

30 (8.25)

NS

PWT, pad weight test
p<0.05, statistically significant. NS, not significant.
aMann–Whitney U test.
bWilcoxon Signed Rank test.
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Vaginal Erbium Laser Versus Pelvic  
Floor Muscle Training for Stress

Urinary Incontinence: A Randomised  
Controlled Trial

1. COMPARING LASER AND PFMT FOR STRESS URINARY INCONTINENCE (SUI)

This randomized controlled trial aimed to compare the effectiveness of non-

ablative vaginal Er:YAG laser therapy with pelvic floor muscle training (PFMT) 

in women with mild to moderate stress urinary incontinence (SUI). The study 

assessed whether laser therapy could serve as a viable alternative to PFMT, 

focusing on symptom relief, patient satisfaction, and long-term effectiveness over 

two years.

2. RANDOMIZED TRIAL WITH LASER AND PFMT GROUPS

A total of 60 women diagnosed with mild to moderate SUI were randomized 

into two groups: one receiving three to six laser treatments (SP Spectro, Fotona, 

Slovenia) and the other undergoing a structured PFMT program with nine to 

eighteen sessions. The primary outcome was symptom improvement at four 

months, measured by the Urogenital Distress Inventory-6 (UDI-6). Secondary 

outcomes included patient-reported quality of life, treatment satisfaction, and 

adverse events, with follow-ups extending to 24 months.

3. SHORT-TERM IMPROVEMENT WITHOUT SIDE EFFECTS

Both groups showed significant symptom improvement at four months, with no 

subjective or objective inter-group differences, confirming laser’s non-inferiority 

to PFMT. No serious adverse effects occurred in either group.

4. LASER MATCHES PFMT FOR SYMPTOM RELIEF

The study concluded that laser therapy and PFMT offer comparable short-term 

benefits for mild to moderate SUI. 

Authors: Page A-S, Borowski 

E, Bauters E, Housmans S,  

Van der Aa F, Deprest J

-

Published in: International 

Urogynecology Journal, 2025

Vol.:(0123456789)

International Urogynecology Journal 
https://doi.org/10.1007/s00192-025-06091-4

ORIGINAL ARTICLE

Vaginal Erbium Laser Versus Pelvic Floor Muscle Training for Stress 
Urinary Incontinence: A Randomised Controlled Trial

Ann‑Sophie Page1  · Eline Borowski1 · Emma Bauters1 · Susanne Housmans1 · Frank Van der Aa2 · Jan Deprest1

Received: 2 October 2024 / Accepted: 14 January 2025 
© The International Urogynecological Association 2025

Abstract
Introduction and Hypothesis Current studies on vaginal laser therapy for the management of stress urinary incontinence 
(SUI) are inconclusive, and many lack comparison with another conservative treatment. Therefore, we compared the efficacy 
of Er:YAG laser for SUI with that of pelvic floor muscle training (PFMT).
Methods Single-centre, randomised controlled trial comparing laser treatment (3–6 applications) with PFMT (9–18 ses-
sions) in women with mild to moderate SUI. Main outcome measures included subjective change in urinary incontinence 
symptoms by change from baseline to 4 months after randomisation by Urogenital Distress Inventory-6 (UDI-6; primary), 
adverse events, and other subjective and objective outcomes up to 24 months. A priori sample size calculation for a non-
inferiority study resulted in 28 patients per arm. Because of a higher than expected dropout early in the study, we increased 
our sample size from 56 to 60, without unblinding of the data.
Results Sixty women were enrolled. Two participants discontinued their allocated treatment (one in each group). At 4 months, 
mean difference in change in UDI-6 scores was −6.99 (95% CI = −22.34; 8.37), demonstrating non-inferiority of laser to 
PFMT (p = 0.023). Within groups, most patients improved, yet subjective cure was reached in only a minority (laser: 11% [3 
out of 28]; PFMT: 8% [2 out of 26]). The mean number of treatment visits was 4.25 (SD 1.17) in the laser group and 10.04 
(SD 6.36) in the PFMT group. There were no subjective or objective inter-group differences. At 24 months, the majority of 
patients requested additional, yet alternative treatment. There were no serious adverse events at any time point.
Conclusions Treatment effect of vaginal laser and PFMT in patients with mild and moderate SUI were comparable, limited 
and short lasting. No adverse events were reported.

Keywords Er:YAG  · Non-ablative laser · Pelvic floor muscle training · Physiotherapy · Stress urinary incontinence

Handling Editor: Jaromir Masata
Editor in Chief: Maria a. Bortolini
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Efficacy and Safety of Non-Ablative  
Er:YAG Laser for Mild to Moderate Stress  
Urinary Incontinence: A Prospective,  
Multicenter, Randomized, Sham- 
Controlled Clinical Trial 

1. EVALUATING LASER THERAPY FOR SUI

The study aimed to evaluate the efficacy and safety of non-ablative vaginal 

Er:YAG laser therapy in treating women with mild to moderate stress 

urinary incontinence (SUI). It also sought to provide more rigorous clinical 

data using a randomized, sham-controlled design in a Chinese patient 

population.

2. RIGOROUS MULTICENTER CLINICAL TRIAL DESIGN

A prospective, multicenter, randomized, sham-controlled clinical trial was 

conducted across four Chinese medical centers between 2020 and 2023. A 

total of 125 women diagnosed with mild to moderate SUI were randomized in 

a 2:1 ratio to receive either three monthly sessions of Er:YAG laser therapy (XS 

Dynamis, Fotona, Slovenia) or sham treatment. Efficacy was assessed using 

objective (urine pad test) and subjective (ICIQ-SF, I-QOL) outcomes over a 

three-month follow-up period.

3. SIGNIFICANT IMPROVEMENT WITH LASER TREATMENT

At three months post-treatment, the laser group showed a 71.43% 

treatment success rate versus 36.59% in the sham group, with a significant 

absolute difference of 34.84%. While both groups improved on quality-of-

life and symptom severity scales, only the laser group showed significantly 

greater objective reductions in urinary leakage and incontinence frequency. 

Adverse events were mild and transient, mostly limited to discomfort and 

temporary discharge.

4. PROMISING NON-SURGICAL OPTION FOR SUI

Non-ablative Er:YAG laser therapy demonstrated significant short-term 

benefits in treating SUI, offering a non-invasive alternative with good safety 

and tolerability. 

Authors: Wang X, Zhang Z, 

Meng L, Xu S, Zheng J,  

Wang H, Lv J, Zhang Z,  

Yuan X, Zhang Y

-

Published in: Lasers in Medical 

Science, 2025
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https://doi.org/10.1007/s10103-025-04400-3
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2 Department of Urology, Tongji Hospital, Tongji Medical 
College, Huazhong University of Science and Technology, 
Wuhan, China

3	 Department	of	Urology,	Huadong	Hospital	Affiliated	to	
Fudan University, Shanghai, China

4 Department of Urology, Shanghai International Medical 
Center, Shanghai, China

5 Department of Urology, Gongli Hospital of Shanghai Pudong 
New Area, Shanghai, China

Abstract
This	 study	 evaluated	 the	 efficacy	 and	 safety	 of	 a	 non-ablative	 vaginal	 Er:	YAG	 laser	 device	 in	 treating	 stress	 urinary	
incontinence	(SUI).	We	conducted	a	prospective,	multicenter,	randomized,	sham-controlled	clinical	trial	in	which	women	
with	SUI	received	either	active	treatment	with	Er:	YAG	laser	therapy	or	sham	control	with	a	non-therapeutic	handpiece.	
Patients underwent three treatments spaced one month apart. The primary endpoint measure was the treatment success 
rate	 at	 three	months	post-treatment.	A	 total	 of	 126	participants	with	SUI	were	 recruited,	with	84	 in	 the	 active	 arm	and	
42 in the sham arm. One participant in the sham arm was excluded due to not using research instruments. The treatment 
success	rate	at	three	months	post-treatment	was	36.59%	in	the	sham	arm	and	71.43%	in	the	active	arm,	with	an	absolute	
difference	of	34.84%	(95%	CI:	17.2–52.5%).	 Incontinence	quality	of	 life	questionnaire	 (I-QOL)	score	and	 incontinence	
questionnaire	 short	 form	 (ICIQ-SF)	 score	 demonstrated	 significant	 improvement	 in	 the	 both	 arms	 with	 no	 substantial	
difference	 between	 the	 groups.	 Non-ablative	 vaginal	 ErYAG	 laser	 therapy	 demonstrated	 a	 significant	 improvement	 in	
objectively	measured	SUI	symptoms	compared	to	sham	treatment.	The	non-ablative	Er:	YAG	laser	therapy	seems	to	be	a	
promising	non-surgical	treatment	option	for	SUI	patients.	The	limitations	of	this	study	are	the	short	follow-up	and	limited	
sample	size,	so	additional	studies	with	longer	follow-up	and	larger	number	of	patients	are	needed	to	further	elucidate	the	
role of this therapy for SUI.

Keywords	 Stress	urinary	incontinence	·	Er:	YAG	laser	·	Sham-controlled

Received: 26 October 2024 / Accepted: 5 March 2025
© The Author(s), under exclusive licence to Springer-Verlag London Ltd., part of Springer Nature 2025

Efficacy and safety of non-ablative ErYAG laser for mild to moderate 
stress urinary incontinence: a prospective, multicenter, randomized, 
sham-controlled clinical trial
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Urinary symptoms data between two groups after treatment.

Treatment succes at 1 month  

after treatment, n (%)

Reduce rate of one hour 

urine pad test with leakage

1 month after treatment 

3 months after treatment

Reduce frequencies of UI 

compared to baseline

1 month after  

treatment (Mean ± SD) 

3 month after  

treatment (Mean ± SD)

Experimental group (n = 84)

56 (70.00%)

43%

45%

1.79 ± 4.05

1.63 ± 4.61

15 (38.46%)

31%

14%

0.24 ± 3.70

2.08 ± 4.08

= 0.001

<0.05

<0.001

<0.05

<0.05

Control group (n = 41) P
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Combination of Non-Ablative Er:YAG  
Laser and Magnetic Stimulation for  
the Treatment of Urinary Incontinence:  
A Single-Arm Pilot Study

1. FIRST STUDY OF A COMBINED LASER AND MAGNETIC STIMULATION 

THERAPY FOR STRESS & MIXED URINARY INCONTINENCE

This study aimed to assess the effectiveness and safety of combining non-ablative 

Er:YAG laser therapy (TimeWalker® IntimaLaser™, Fotona, Slovenia) with High 

Intensity Tesla magnetic stimulation (HITS) (StarFormer® IntimaWave®, Fotona, 

Slovenia) for the treatment of stress urinary incontinence (SUI) and mixed 

urinary incontinence (MUI) in adult women. The rationale was that laser therapy 

targets connective tissue remodeling, while magnetic stimulation strengthens 

pelvic floor muscles, potentially providing complementary therapeutic effects.

2. COMBINED LASER + HITS TREATMENT APPROACH

A prospective single-arm pilot study was conducted on 24 women with 

SUI or MUI (predominantly SUI). Participants underwent three intravaginal 

IncontiLase® laser sessions with, followed by six HITS treatments. Outcomes 

were assessed using validated questionnaires including ICIQ-UI SF and QUID for 

symptom severity, and FSFI for sexual function, along with clinical evaluation of 

pelvic floor muscle strength. 

3. SIGNIFICANT SYMPTOM IMPROVEMENT 

The combined therapy resulted in significant reductions in urinary incontinence 

severity, with ICIQ-UI scores decreasing from 12.46 to 5.48 at 6 months. Symptom 

severity shifted from predominantly moderate and severe cases at baseline to 

mostly mild or no symptoms at follow-up. Improvements were observed in both 

SUI and urge urinary incontinence (MUI) components, with HITS contributing 

additional benefits after laser treatment. Pelvic floor muscle strength improved 

in over 70% of patients, and sexual function scores increased significantly. More 

than 90% of participants reported subjective improvement, and approximately 

13% became symptom-free at 6 months.

4. COMBINED THERAPY AS A SAFE AND SYNERGISTIC TREATMENT OPTION

The combination of non-ablative Er:YAG laser and magnetic stimulation appears 

to be a safe and effective treatment for urinary incontinence, with sustained 

benefits up to 6 months. The therapies act synergistically by addressing both 

tissue structure and muscle function. Treatment was well tolerated with minimal 

adverse effects.
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Introduction
Urinary incontinence is a common and distressing condition affect-
ing a significant proportion of women worldwide [1,2]. Stress uri-
nary incontinence (SUI) involves involuntary urine loss during 
physical activity or conditions that increase intra-abdominal 
pressure such as coughing or sneezing. Urge urinary inconti-
nence (UUI) is the inability to hold urine when the urge strikes, 
while mixed urinary incontinence (MUI) combines both types 
[1,2]. Epidemiological studies estimate the prevalence of urinary 
incontinence at 25% in young adults and 45% in older women [3].
   The etiology of SUI is multifactorial, involving weakened pelvic 
floor muscles and/or connective tissue, or deficient urethral sphinc-
ter [1,2]. UUI is associated with overactive bladder syndrome and 
involuntary detrusor muscle contraction [1,2].  Pelvic floor muscle 
training (PFMT) is the recommended first-line therapy for SUI, 
and, when combined with bladder training or antimuscarinics, also 
for UUI [3,4]. While PFMT achieves a subjective cure in ~50% of 
cases, it often fails due to inadequate guidance and compliance [5].   

Secondary conservative options include electrical stimulation, 
vaginal devices, and urethral inserts. Women with severe symp-
toms often choose surgery, while those with milder symptoms pre-
fer non-surgical treatments that prioritize safety and recovery [6]. 
   Recent therapeutic advancements offer improved efficacy 
and minimal invasiveness for SUI treatment. Non-ablative 
Erbium:Yttrium-Aluminum-Garnet (Er:YAG) laser therapy 
strengthens pelvic floor connective tissue [7] by delivering thermal 

ABSTRACT
Objective: To assess the effectiveness and safety of combining non-ablative Er:YAG laser with a magnetic stimulation 
device for treating stress or mixed urinary incontinence.
Methods: In a prospective, single-arm pilot trial, 24 women with stress urinary incontinence (SUI) or mixed urinary incon-
tinence (MUI) with predominant SUI symptoms were treated with three intravaginal Er:YAG laser sessions and six High 
Intensity Tesla magnetic Stimulation (HITS®) therapies. The primary objective was to improve incontinence symptoms, 
as measured by changes in the International Consultation on Incontinence Questionnaire-Urinary Incontinence Short 
Form (ICIQ-UI SF) and the Questionnaire for Urinary Incontinence Diagnosis (QUID) scores from the baseline. Secondary 
objectives included improvement in sexual function as assessed by Female Sexual Function Index (FSFI) scores, pelvic 
floor muscle contraction assessed by palpation, treatment durability (measured at 3 and 6 months), and patient-reported 
improvement and discomfort. Repeated measures ANOVA and the Friedman test (with Bonferroni correction) were used 
for normally and non-normally distributed variables, respectively.
Results: At baseline, one third of participants had moderate SUI and over 60% had severe SUI. After treatment with the 
Er:YAG laser and HITS, significant symptom improvements were observed. At 6-months, 13% were symptom-free, 44% 
had mild symptoms, and 35% had moderate symptoms. The mean ICIQ-UI score decreased significantly from 12.46 ± 
3.40 to 5.48 ± 4.06 (p≤0.001). QUID scores indicated significant improvements in both SUI and MUI. Over 90% of the 
patients were satisfied with the results. Pelvic floor muscle improvement occurred in over 70% of participants, and FSFI 
scores showed overall sexual function improvement. The treatments were well tolerated with minimal adverse effects.
Conclusions: The combination of non-ablative Er:YAG laser and HITS effectively and safely improved SUI and MUI 
symptoms in adult women.
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Effect of treatment on SUI severity based on  
ICIQ-UI SF scores. Baseline (T0), after laser and 
before HITS therapy (T1), after HITS therapy (T2),  
3 months (T3) and 6 months (T4) follow ups.

Treatment plan: Patients received three monthly laser sessions starting at baseline 
(T0), followed 6 weeks later by six HITS sessions at 3–4-day intervals (T1–T2). Follow-up 
examinations were performed 3 months (T3) and 6 months (T4) after the last HITS session.
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Combined Intraurethral and Intravaginal 
Er:YAG Laser (UEL+VEL) vs. Intraurethral 
(UEL) Alone for Stress Urinary Incontinence: 
A Multicenter Retrospective Cohort Study

1. EVALUATING COMBINED LASER THERAPY FOR SUI AND MUI

This study aimed to compare the effectiveness of combined intraurethral 

and intravaginal non-ablative Er:YAG laser (UEL+VEL) versus intraurethral 

laser alone (UEL) in women with stress urinary incontinence (SUI) and stress-

dominant mixed urinary incontinence (MUI). The rationale was that targeting 

both urethral and vaginal tissues may enhance structural support and improve 

continence outcomes.

2. MULTICENTER RETROSPECTIVE COHORT STUDY DESIGN

A multicenter retrospective cohort study included 228 women who were treated 

with Fotona’s SP Dynamis® laser, with 161 receiving combined UEL+VEL and 67 

receiving UEL alone. Patients were treated across multiple international centers 

and followed for 12 months. The primary outcome was change in ICIQ-UI SF 

scores measured at baseline, 3, 6, and 12 months. Baseline characteristics were 

generally comparable, although baseline symptom severity and parity differed 

between groups.

3. GREATER SYMPTOM IMPROVEMENT WITH COMBINED THERAPY

Both treatment groups demonstrated significant improvement in urinary 

incontinence symptoms over time. However, the combined UEL+VEL group 

showed a greater and more sustained reduction in ICIQ-UI SF scores, particularly 

at 6 months, where scores were significantly lower compared to UEL alone. 

The UEL+VEL group exhibited a steeper decline in symptom severity over time, 

eventually converging with the UEL group at 12 months but with a greater overall 

improvement. Parity was identified as a significant factor influencing treatment 

outcomes, with higher parity associated with differential responses.

4. COMBINED APPROACH AS A MORE EFFECTIVE TREATMENT STRATEGY

Both UEL and UEL+VEL therapies were safe and effective for improving SUI 

and stress-dominant MUI symptoms, with benefits sustained up to 12 months. 

However, combined therapy demonstrated superior efficacy, particularly in 

patients with more severe symptoms or higher parity. 
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pelvic support may worsen urge incontinence by reducing 
urethral resistance and impairing inhibitory reflexes, lead-
ing to leakage even with minor detrusor overactivity—par-
ticularly in women with mixed urinary incontinence (MUI) 
[1].

Aging and estrogen deficiency, combined with parity, 
have a profound impact on the pathophysiology of SUI. 
These etiopathologic factors contribute to the weakening and 
atrophy of both striated and smooth muscles of the female 

Introduction

The prevalence of urinary incontinence (UI), defined as the 
involuntary leakage of urine, ranges from 20% in women 
aged over 20 years to 50% in women aged older than 60 
years [1]. Female urethra has a pivotal role in the inconti-
nence pathophysiology. While urethral hypermobility and 
intrinsic sphincter deficiency (ISD) primarily result in stress 
urinary incontinence (SUI), urethral failure due to loss of 

Extended author information available on the last page of the article

Abstract
This study aimed to compare the efficacy of the combined intraurethral and intravaginal (UEL + VEL) non-ablative Erbium 
(Er): YAG laser with UEL alone in improving the symptoms of stress urinary incontinence (SUI) and/or stress-dominant 
mixed urinary incontinence (MUI) in women.This retrospective, multicenter cohort study included 228 women with SUI 
and/or MUI, with 161 women in the UEL + VEL group and 67 in the UEL group. The primary outcome was the change 
International Consultation on Incontinence Questionnaire – Urinary Incontinence Short Form (ICIQ-UI SF) scores at 
baseline and at 3, 6, and 12 months.Demographic characteristics, including age, body mass index (BMI), and menopausal 
duration, were similar between the groups, with the exception of parity, which was significantly higher in the UEL group 
(2.49 ± 1.15 vs. 2.01 ± 1.15, p = 0.025). Baseline ICIQ-UI SF scores were significantly higher in the UEL + VEL group 
(12.08 ± 4.17 vs. 10.35 ± 4.95, p = 0.008). Over time, the UEL + VEL group showed a steeper and more substantial decline 
in symptom scores, eventually converging with the UEL group at 12 months. The UEL group, starting with lower baseline 
scores, showed a more moderate decline. This suggests that UEL + VEL might be more effective in reducing symptoms 
over time. Within-subjects test indicated that parity significantly influenced symptom improvement over time (p < 0.001, 
F = 13.843), and between-subjects test at 12 months showed that treatment type (p = 0.036, F = 4.479), parity (p = 0.002, 
F = 10.029), and their interaction (p = 0.022, F = 5.333). were significant predictors of outcome.Both UEL and combined 
UEL + VEL applications significantly improved UI symptoms up to 12 months. However, UEL + VEL was more effec-
tive overall. Parity was a significant factor influencing the treatment outcome, suggesting that increasing parity may be a 
prognostic factor in laser therapy for UI.

Keywords Er:YAG laser · Intraurethral · Vaginal · Stress urinary incontinence
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An algorithm for the management of patients with SUI using non-ablative Er: YAG laser therapy (MUS: mid-urethral 
sling; PFMT: pelvic floor muscle training; UEL: intraurethral Er:YAG laser; VEL: vaginal Er:YAG laser).

Diagnosis of SUI in women

Moderate
6-12
3-10 g

Mild
1-5
<3 g

ISIQ-SF
1-h Pad Test

Severe
13-21
>10 g

After PFMT or Concomitant with PMFT

Presence of cystocele

(+) (-)

VEL UEL

UEL+VEL

Responce (+) Responce (-)

MUS
Repeat 1

session at 6-
to 12-month

intervals

1-3  sessions

(+) (-) (+) (-)

Add UEL Add VEL

Risk Factors
· Age-Menopausal status

· BMI
· Parity
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Vaginal Erbium Laser Treatment for Stress 
Urinary Incontinence: A Multicenter  
Randomized Sham-Controlled Clinical Trial

1. EXAMINING THE EFFICACY AND SAFETY OF ER:YAG LASER FOR SUI 

TREATMENT 

The aim of this multicenter study was to evaluate the efficacy and safety of  

non-ablative vaginal Er:YAG laser for the treatment of stress urinary 

incontinence (SUI).

2. 110 PARTICIPANTS IN A BLINDED RANDOMIZED SHAM-CONTROLLED 

TRIAL

During this multicenter trial 110 participants with SUI were recruited, with 73 in an 

active arm and 37 in a sham arm. Patients received two treatments (XS Dynamis, 

Fotona, Slovenia) at 1 month apart. The primary outcome measure was the 1 h 

pad weight test measured at 6 months. Secondary outcomes were the durability 

of treatment success at 12 months, and questionnaires that assessed SUI severity 

(ICIQ-UI SF), sexual function (PISQ-12) and HRQoL (KHQ), and incidence and 

severity of device-related adverse events and pain (VAS).

3. RESULTS SHOW SIGNIFICANTLY HIGHER IMPROVEMENT IN THE ACTIVE 

ARM

The primary outcome data obtained from the trial revealed that treatment 

success was observed in 36% of the sham arm compared to 59% of the active arm 

that received Er:YAG laser treatment. Subjective patient assessment of general 

and sexual function improvement with PISQ-12 and PGI-I also showed superior 

effects compared to the sham (OR 2.8, 95% CI: 1.2–7.0, P = 0.02 and OR 0.13, 95%  

CI: 0.05–0.36, P < 0.001, respectively).

4. A SUCCESSFUL TREATMENT OPTION FOR SUI PATIENTS 

The authors of the study conclude that non-ablative vaginal Er:YAG laser 

appears to be a safe and effective non-surgical treatment option for SUI, with 

a superior effect over sham as measured by the primary outcome measure, the 

1-h pad weight test.
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Abstract
Objective: To evaluate the efficacy and safety of non-ablative vaginal Er:YAG laser 
device in stress urinary incontinence (SUI) treatment.
Methods: We conducted a multicenter blinded randomized sham-controlled trial in 
which women with urodynamic SUI were randomization to active arm using Er:YAG 
laser therapy, and sham arm using sham handpiece. Patients received two treatments 
1 month apart. The primary outcomes measure was 1 h pad weight test measured at 
6 months. Secondary outcomes were durability of treatment success at 12 months, 
and questionnaires for assessment of SUI severity (ICIQ-UI SF), sexual function (PISQ-
12) and HRQoL (KHQ), and incidence and severity of device related adverse events 
and pain (VAS).
Results: A total of 110 participants with SUI were recruited; 73 in the active arm and 
37 in the sham arm. Two participants were excluded; one was assigned the wrong 
treatment and one withdrew their consent. Treatment success was observed in 36% 
of the sham arm and 59% of the active arm; in the latter, odds of achieving treat-
ment success were more than three-fold higher (OR 3.63, 95% CI: 1.3–11.2, P = 0.02). 
HRQoL by KHQ showed significant improvement in the active versus the sham arm 
(OR 0.36, 95% CI: 0.15–0.87, P = 0.003). Similarly, subjective patient assessment of 
general and sexual function improvement with PISQ-12 and PGI-I showed superior 
effect over sham (OR 2.8, 95% CI: 1.2–7.0, P = 0.02 and OR 0.13, 95% CI: 0.05–0.36, 
P < 0.001, respectively).
Conclusion: Non-ablative vaginal Er:YAG laser therapy significantly improves SUI 
symptoms versus sham treatment. Er:YAG laser therapy should be considered as a 
non-surgical treatment option for SUI patients.
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Treatment success demonstrated as log transformed pad weight at baseline and at 6 months 

follow-up (FU) in a control and laser arm. Green line – participants with treatment success >50% 

pad weight reduction from baseline at FU, gray lines – participants without treatment success. 

Dashed lines identifies the median. 
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Efficacy and Safety of Intraurethral Er:YAG  
Laser Treatment in Women with Stress Urinary 
Incontinence Following Failed Intravaginal  
Laser Therapy: A Retrospective Study

1. EVALUATING INTRAURETHRAL ER:YAG LASER TREATMENT FOR FAILED 

INTRAVAGINAL THERAPY

This was a retrospective study that included 93 female patients with mild to 

moderate stress urinary incontinence (SUI) who had completed two courses 

of intravaginal Er:YAG laser treatment (SP Dynamis, Fotona, Slovenia) between 

January 2015 and June 2018. Of these patients, 22 (23%) who continued to 

experience persistent SUI at 4 weeks following the second intravaginal Er:YAG laser 

treatment were selected to receive intraurethral laser treatment in January 2019. 

2. COMPARISON OF PRE- AND POST- INTRAURETHRAL TREATMENT ICIQ-UI 

SF SCORES

The 22 female patients with persistent SUI received intraurethral Er:YAG laser 

treatment using Er:YAG SMOOTH technology via a 4-mm cannula with fluence of 

1.5 J/cm2. Their average age was 47.5 years, with an average of 2 parities and a mean 

body mass index of 20.97. All patients completed the ICIQ-SF questionnaire before 

and 3 months after the procedure. 

3. MAJORITY OF PATIENTS REPORTED IMPROVEMENT IN SYMPTOMS

Of the patients, 77% reported improvement in symptoms, with 6 reporting strong 

improvement and 11 reporting improvement. The treatment was well-tolerated, 

with mild and transient adverse effects such as urinary infection in 1 patient (4.5%) 

and mild pain in 7 patients (31.8%). 

4. A PROMISING ALTERNATIVE FOR PATIENTS WITH PERSISTENT SUI 

Intraurethral laser treatment may be helpful for many women with persistent 

SUI after vaginal laser treatment. Using intraurethral Er:YAG SMOOTH laser 

treatments to rejuvenate tissues and enhance structural support could be a 

promising avenue for managing stress urinary incontinence.

Improvement ratio after intraurethral laser treatment.

No change
23%

Strongly 
improved

27%

Improvement
50%
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Efficacy and safety of intraurethral Erbium:YAG laser treatment 
in women with stress urinary incontinence following failed 
intravaginal laser therapy: a retrospective study
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Abstract
Urinary incontinence (UI) is a prevalent condition affecting 25–45% of women and is linked to factors such as menopause, 
parity, high body mass index, and radical pelvic surgery. Among the three types of UI, stress incontinence (SUI) is the 
most common, accounting for almost 50% of cases, followed by urgency and overflow incontinence. UI has been found to 
be associated with reduced quality of life and mental stress. Non-invasive laser treatment is the safest and most effective 
option for managing SUI, with intraurethral Erbium  SMOOTHTM laser treatment holding promise for patients experiencing 
SUI even after undergoing previous failed intravaginal Erbium:YAG laser treatment. The study recruited 93 female patients 
with mild to moderate SUI who had received two courses of intravaginal Erbium:YAG laser between January 2015 and 
June 2018. Of these, 22 patients (23%) who continued to experience SUI after a four-week interval for a second intravaginal 
Erbium:YAG laser were selected for intraurethral laser treatment in January 2019. The efficacy of the treatment was evaluated 
by comparing the pre- and post-treatment ICIQ-UI SF score. The urethral length was measured before the procedure. The 
main procedure involved delivering non-ablative laser energy using Erbium  SMOOTHTM technology 2940 nm via a 4-mm 
cannula with personalized length and fluence was 1.5 J/cm. The 22 female patients with persistent SUI received intraurethral 
Erbium:YAG laser treatment. Their average age was 47.5 years, with an average of 2 parities and a mean body mass index 
of 20.97. All patients completed the ICIQ-SF questionnaire before and 3 months after the procedure. Of the patients, 77% 
reported improvement in symptoms, with 6 reporting strong improvement and 11 reporting improvement. The treatment 
was well-tolerated, with mild and transient adverse effects such as urinary infection in 1 patient (4.5%) and mild pain in 7 
patients (31.8%). Intraurethral laser treatment may be helpful for Taiwanese women with persistent SUI after vaginal laser 
treatment. However, patients with prior pelvic surgery or pelvic organ prolapse history may limit the efficacy of intraurethral 
laser. Additional research is necessary to comprehensively investigate the advantages of intraurethral laser therapy. However, 
using intraurethral Erbium  SMOOTHTM laser treatments to rejuvenate tissues and enhance structural support could be a 
promising avenue for managing stress urinary incontinence in Taiwanese women.

Keywords Erbium:YAG laser · Stress urinary incontinence · Genitourinary syndrome of menopause · Intraurethral laser

Introduction

Urinary incontinence (UI) affects 25% to 45% percentage 
of women, with stress urinary incontinence (SUI) being the 
most prevalent type [1]. SUI is defined as the unintentional 
discharge of urine during activities that increase intraab-
dominal pressure, such as coughing, laughing, or sneezing, 
due to weakened muscles around the urethra that are unable 
to maintain a secure seal. Aging, smoking, obesity, radical 
pelvic surgery, menopause, pregnancy, and method of deliv-
ery are some of the known risk factors for SUI [2].
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SUI in Postmenopausal Women:  Advantages  
of an Intraurethral + Intravaginal Er:YAG Laser
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SUI in postmenopausal women: advantages of an intraurethral + intravaginal 
Er:YAG laser
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ABSTRACT
Objective: this study aimed to compare the efficacy of concomitant application of an intraurethral 
(iU) + intravaginal (iV) non-ablative erbium (er):Yag laser with iV application in improving the 
symptoms of stress urinary incontinence (SUi) in women.
Methods: this observational retrospective cohort study included 122 patients with SUi, 60 women 
in the iU + iV laser arm and 62 in the iV laser arm. the primary outcome was the international 
consultation on incontinence Questionnaire – Urinary incontinence Short Form score at entry and 
at 3, 6 and 12 months from baseline.
Results: Demographic characteristics were comparable in both arms. Significant improvement in 
SUi symptoms was seen 3 months after the intervention and was sustained until the end of 
month 12 in both arms. the women who had severe SUi symptoms initially showed greater 
improvement. a higher number of women who initially had mild to moderate SUi symptoms 
were dry after treatment. Patients treated with iU + iV er:Yag laser showed significant improvement 
in SUi symptoms compared to iV laser only, especially at postmenopausal state (p = 0.003).
Conclusions: the er:Yag laser appears to be an efficient treatment method for SUi. concomitant 
application of an iU + iV er:Yag laser is more effective in relieving SUi symptoms at postmenopausal 
state.

Introduction

Stress urinary incontinence (SUi) is defined as the involuntary 
leakage of urine from the urethra, due to physical activity 
such as exertion/effort, sneezing or coughing [1]. two patho-
physiological mechanisms are responsible for SUi: a hyper-
mobile urethra due to anatomical changes or intrinsic 
sphincter deficiency (iSD). the definition of iSD is widely 
accepted as Valsalva leak point pressure <60 cmH2O and max-
imal urethral closure pressure <20 cmH2O [2]. in some 
patients, both types can occur simultaneously [3].

More recently, the non-ablative erbium (er):Yag laser has 
been used for the treatment of SUi globally [4–12]. although 
the efficacy of the non-ablative er:Yag laser in SUi has already 
been shown by studies with various designs, the safety pro-
file was recently heralded by only minor adverse effects [13]. 
application of the er:Yag laser for SUi was only intravaginal 
(iV) until two researchers proposed a new treatment model 
for SUi caused by iSD. they applied an intraurethral (iU) 
non-ablative er:Yag laser for SUi and received successful 
results [14]. later, they have also achieved a significant reduc-
tion in the 1-h pad test and an improvement in international 

consultation on incontinence Questionnaire – Urinary 
incontinence Short Form (iciQ-SF) scores, dysuria, urinary 
urgency and frequency in a group of women with genito-
urinary syndrome of menopause [15].

Until now, the benefit of adding an iU er:Yag laser to iV 
application for the treatment of SUi has not been proven. 
therefore, we aimed to compare the efficacy of the concom-
itant iU + iV application of a non-ablative er:Yag laser with 
iV application in improving the symptoms of SUi.

Methods

Design

this observational retrospective cohort study was designed 
and conducted by the Vaginal er:Yag laser academy (Vela) 
which was recently founded for the purpose of developing 
and implementing the technology of er:Yag laser in func-
tional vaginal restoration, such as for the treatment of gen-
itourinary syndrome of menopause and SUi [16]. a total of 
122 patients with SUi were recruited in two Vela centers 

© 2023 international menopause Society
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1. INTRAURETHRAL + INTRAVAGINAL LASER TREATMENT FOR 

POSTMENOPAUSAL SUI

This study aimed to compare the efficacy of concomitant application of an 

intraurethral (IU) + intravaginal (IV) non-ablative Er:YAG laser with IV application 

in improving the symptoms of stress urinary incontinence (SUI) in women.

2. 122 SUI PATIENTS TREATED WITH ER:YAG LASER (62 WITH IU + IV AND 62 

WITH IV ONLY)

This observational retrospective cohort study included 122 SUI patients, 60 women 

in the IU + IV laser arm and 62 in the IV laser arm. The primary outcome was the 

International Consultation on Incontinence Questionnaire – Urinary Incontinence Short 

Form (ICIQ-UI SF) score at entry and at 3, 6 and 12 months from baseline. The IV Er:YAG 

laser procedure (SP Dynamis, Fotona, Slovenia) was applied according to the setting 

for SUI. The IU SMOOTH mode Er:YAG laser was applied according to a procedure 

previously described by Gaspar and Brandi. Pelvic examination and ultrasound were 

done and a vaginal smear test was taken before the intervention. SUI was diagnosed 

by the history and pelvic examination along with the stress and Q-tip test. 

3. CONCOMITANT APPLICATION OF IU + IV ER:YAG LASER SHOWED GREATER 

IMPROVEMENT  

The results of the study showed that significant improvement in SUI symptoms 

was seen 3 months after the intervention and was sustained until the end of 

month 12 in both arms. The women who had severe SUI symptoms initially 

showed greater improvement. A higher number of women who initially had mild 

to moderate SUI symptoms were dry after treatment. Patients treated with IU + 

IV Er:YAG laser showed significant improvement in SUI symptoms compared to 

IV laser only, especially at postmenopausal state (p = 0.003).

4. COMBINED IU + IV LASER TREATMENT IS EFFECTIVE FOR POSTMENOPAUSAL SUI

Non-ablative Er:YAG laser appears to be an efficient method for the treatment 

of SUI. Concomitant application of an IU + IV Er:YAG laser is more effective in 

relieving SUI symptoms at a postmenopausal state.

Improvement in SUI symptoms in 

relation to treatment method –  

intraurethral (IU) + intravaginal 

(IV) vs. intravaginal (IV) alone.
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Vaginal Er:YAG Laser for Treatment  
of Stress Urinary Incontinence: 
Optimization of Treatment Regimen  
for a Sustained Long-Term Effect 

1. ASSESSING THE LONG-TERM EFFICACY AND SAFETY OF ER:YAG LASER 

TREATMENT OF SUI

This prospective uncontrolled study was conducted to assess the long-term 

efficacy and safety of non-ablative Er:YAG laser treatment of Stress urinary 

incontinence (SUI), a common health problem that affects roughly 35% of women 

in the reproductive period. 

2. FORTY-THREE SUI PATIENTS UNDERWENT THREE SESSIONS OF 

INCONTILASE®

The patients received three consecutive non-ablative Er:YAG laser (XS Dynamis, 

Fotona, Slovenia) treatments with 20-day intervals between sessions following 

the IncontiLase® protocol. The efficacy of laser treatment was assessed by 1-h 

pad test, 24-h pad test, 3-day voiding diary, and ICIQ-UI SF questionnaire at 

multiple follow-ups. Statistical analysis was performed using one-way repeated 

measures ANOVA. Patients were questioned about discomfort during treatment 

and any adverse events following the laser procedures. 

3. RESULTS SHOW A SIGNIFICANT IMPROVEMENT OF SUI SYMPTOMS

All outcome measures showed a significant change over a period of the entire 

clinical trial. The eighteen-month follow-up revealed a fading of the effect, which 

was alleviated by single-session maintenance treatments every 6 months. There 

were no serious adverse events reported during the study. All reported side 

effects were mild and transient. 

4. NON-ABLATIVE ER:YAG LASER IS AN EFFICACIOUS AND SAFE OPTION 

FOR TREATMENT OF SUI

The results of this study show that application of non-ablative Er:YAG laser for 

SUI treatment significantly improves SUI symptoms. High improvement rates 

and patient satisfaction can be maintained with single-session maintenance 

treatments performed every 6 months. 

Authors: Gaspar A, Koron N, 

Silva J, Brandi H

-

Published in: Lasers in Medical 

Science, 2022
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ICIQ-UI SF International Consultation on Incontinence Questionnaire—Urinary Incontinence Short Form, FU follow-up
a1-h pad test < g, or ICIQ-UI SF score = 0
bIf improvement at the follow-up was ≥ 50%
cIf improvement at the follow-up was < 50%
dIf improvement at the follow-up was negative (relative to baseline)

Improvement in outcome measures at three different time points (follow-ups). Data is presented as the percentage 

of patients with a corresponding improvement rate (n = number of patients).

Outcome Measure

6-month FU

Drya (%)  

Improvedb (%)

Not improvedc (%)

Worsed (%)

Dry or improved (%)

12-month FU

Drya (%)  

Improvedb (%)

Not improvedc (%)

Worsed (%)

Dry or improved (%)

36-month FU

Drya (%)  

Improvedb (%)

Not improvedc (%)

Worsed (%)

Dry or improved (%)

ICIQ-UI SF

All (n = 43)

14

81

5

0

95

(n = 43)

14

53

33

0

67

(n = 34)

76

24

0

0

100

Group 1 (n = 28)

19

81

0

0

100

(n = 28)

18

54

28

0

72

(n = 21)

90

10

0

0

100

Group 2 (n = 15)

7

80

13

0

87

(n = 15)

7

13

80

0

20

(n = 13)

54

46

0

0

100

All (n = 43)

0

21

79

0

21

(n = 43)

0

40

60

0

40

(n = 34)

0

50

50

0

50

Group 1 (n = 28)

0

4

96

0

4

(n = 28)

0

25

75

0

25

(n = 21)

0

38

62

0

38

Group 2 (n = 15)

0

53

47

0

53

(n = 15)

0

67

33

0

67

(n = 13)

0

69

31

0

69

1-h pad test
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Changes in Sexual Function and Vaginal 
Topography using Transperineal Ultrasound 
after Vaginal Laser Treatment for Women  
with Stress Urinary Incontinence

1. ASSESSING THE EFFECTS OF ER:YAG VAGINAL LASER TREATMENT FOR SUI

This study aims to assess the changes in sexual function and vaginal topography 

using 3-D transperineal ultrasound in stress-incontinent women treated with 

Er:YAG vaginal laser. 

2. A 6-MONTH STUDY USING VAGINAL TOPOGRAPHY AND 3-D TRANSPERINEAL 

ULTRASOUND

Two hundred and twenty women with stress urinary incontinence (SUI) treated with 

Er:YAG laser (FotonaSmooth XS, Fotona, Slovenia) were recruited. Assessment 

before and 6 months after the treatment included vaginal topography using 3-D 

transperineal ultrasound and sexual function using female sexual function index 

questionnaire (FSFI). 

3. RESULTS SHOW SYMPTOMATIC IMPROVEMENT IN 74% OF WOMEN

A total of 50 women with complete data showed that the symptomatic 

improvement was noted in 37 (74%) women. After the Er:YAG vaginal laser 

treatment, a significantly decreased width and cross-sectional area in the 

proximal, middle, and distal vagina were found in women with SUI. Nearly all 

of the domains of FSFI improved significantly after the vaginal laser treatment, 

except sexual desire. 

4. ER:YAG VAGINAL LASER TREATMENT PRODUCES FAVORABLE 

ANATOMICAL CHANGES

The study shows that following Er:YAG vaginal laser treatment, the anatomical 

changes of vaginal shrinkage and an improvement of female sexual function 

were both noted. The favorable outcome of sexual function partly related to 

the tightening of the vagina, as evidenced by the measurements of the 3-D 

transperineal ultrasound.

Authors: Long C-W, Wu P-C, 

Chen H-S, Lin K-L, Loo Z,  

Liu Y, Wu C-H

- 

Published in: Scientific 

Reports, 2022
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Changes in sexual function 
and vaginal topography using 
transperineal ultrasound 
after vaginal laser treatment 
for women with stress urinary 
incontinence
Cheng‑Yu Long1,2,3,6, Pei‑Chi Wu4,6, Hung‑Sheng Chen1, Kun‑Ling Lin1,5, Zixi Loo1,5, 
Yiyin Liu2 & Chin‑Hu Wu1*

We aim to assess the changes in sexual function and vaginal topography using 3‑D transperineal 
ultrasound in stress‑incontinent women treated with Er:YAG vaginal laser. Two hundred and twenty 
women with stress urinary incontinence (SUI) treated with Er:YAG laser were recruited. Assessment 
before and 6 months after the treatment included vaginal topography using 3‑D transperineal 
ultrasound and sexual function using female sexual function index questionnaire (FSFI). A total of 
50 women with complete data showed that the symptomatic improvement was noted in 37 (74%) 
women. After Er:YAG vaginal laser treatment, significantly decreased width and cross‑sectional area 
in proximal, middle, and distal vagina were found in women with SUI. Nearly all of the domains of 
FSFI improved significantly after the vaginal laser treatment, except sexual desire. In conclusion, 
3‑D transperineal ultrasound can be used to conduct vaginal topography. After Er:YAG vaginal laser 
treatment, the anatomical changes of vaginal shrinkage and the improvement of female sexual 
function were both noted. The favorable outcome of sexual function partly related to the tightening of 
vagina, as evidenced by the measurements of the 3‑D transperineal ultrasound.

The use of vaginal laser in urogynecology, such as genitourinary syndrome (GSM) and stress urinary inconti-
nence (SUI) has become popular gradually in recent  decade1 and shown potential as an alternative treatment to 
existing treatment options, such as topical hormonal cream, pelvic floor exercises or surgical  procedures2. The 
non-ablative 2940 nm Er:YAG laser, using an erbium yttrium–aluminum-garnet medium with sequentially pack-
aged bursts of long pulses of SMOOTH mode, is one of the most used vaginal laser for management of  SUI1,3.

SUI was defined as involuntary loss of urine on effort or physical exertion including sporting activities, or on 
sneezing or  coughing4, which was one of the most complained symptoms by the women visiting an urogyneco-
logical clinic. On the contrary, sexual dysfunction was rarely be the chief complaint. Literatures illustrating the 
improvement of sexual function after vaginal laser therapy for GSM are abundant. But most of the evaluation 
was assessed subjectively by questionnaire, and only one study assessed sexual function after treatment for  SUI1,5, 
in which sexual function improvement after vaginal laser treatment for SUI was noted.

3-Dimensional (3D) Transperineal ultrasound is an easily approachable technique evaluating the pelvic 
anatomy with good reproducibility, and providing real-time data in urogynecological  field6. It has been widely 
applied in pelvic organ prolapse (POP), SUI, defecatory dysfunction, structural defect and trauma, but no report 

OPEN

1Department of Obstetrics and Gynecology, Kaohsiung Medical University Hospital, Kaohsiung Medical University, 
No. 100, Ziyou 1st Rd., Sanmin Dist., Kaohsiung City 807, Taiwan. 2Department of Obstetrics and Gynecology, 
Kaohsiung Municipal Siaogang Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan. 3Regenerative Center, 
Kaohsiung Medical University, Kaohsiung, Taiwan. 4Department of Obstetrics and Gynecology, National Taiwan 
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The sequential images of vaginal width and area of a same patient before and 

after treatment at different levels of vagina.

Before treatment After treatment

Proximal 

vaginal width

Middle 

vaginal width

Distal 

vaginal width

Proximal 

vaginal width

Middle 

vaginal width

Distal 

vaginal width
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Comparison of Urethral Sling Surgery and  
Non-ablative Vaginal Er:YAG laser Treatment  
in 327 Patients with Stress Urinary  
Incontinence: A Case-matching Analysis 

1. FIRST PS ANALYSIS COMPARING TVT AND VAGINAL ERBIUM:YAG LASER 

TREATMENT (VEL) 

This study, published in Lasers in Medical Science, retrospectively compared 

tension-free vaginal tape (TVT) and non-ablative vaginal Erbium:YAG laser 

treatment (VEL) by propensity score (PS) analysis in women with SUI. No previous 

PS analysis studies have investigated urethral sling surgery using polypropylene 

TVT and VEL for SUI. 

2. STUDY EXAMINED A LARGE NUMBER OF PATIENTS AT SEVERAL FACILITIES 

The study analyzed 102, 113, and 112 patients in the TVT, VEL, and control groups, 

respectively. The subjects were patients between 35 and 50 years of age at the 

time of treatment who (1) underwent TVT surgery, (2) received VEL treatment 

(XS Dynamis, Fotona, Slovenia) or (3) were placed under observation with 

no treatment (control) for SUI at several facilities, within a period of 15 years 

between 2004 and 2019. The choice of treatment type (VEL or TVT) was up to 

the patients after the consultations, at which they were informed in detail about 

both options. 

3. RESULTS SHOW SIGNIFICANT IMPROVEMENT 

Compared with the control group, the TVT and vaginal erbium laser VEL groups 

exhibited significant improvement in the 1-h pad test and ICIQ-SF. In the PS 

analysis, the TVT and VEL groups similarly improved in the 1-h pad test and ICIQ-

SF. As for the OABSS, the VEL group showed significantly greater improvement 

than the TVT group. 

4. A VIABLE OPTION FOR SUI TREATMENT 

The results of this study demonstrate that vaginal Erbium:YAG laser (VEL) 

is a viable option for patients desiring SUI treatment. VEL may be an option 

for patients with both SUI and OAB symptoms, as TVT can worsen urinary 

urgency and frequency, and VEL could represent an option for patients who are 

concerned about artificial implants. 

Authors: Okui NP, Miyazaki 

H, Takahashi W, Miyauchi T, 

Ito C, Okui M, Shigemori K, 

Miyazaki Y, Vizintin Z,  
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groups. (b-d) The change over time for the 1-h pad test, ICIQ-SF, and OABSS. There was a significant 

difference between the start of treatment and 1-year post-treatment in the TVT and VEL groups.  

No significant difference was observed in the control. Only OABSS was significantly different between 

the two groups.
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Er:YAG Laser Treatment of Urinary Incon- 
tinence After Failed TOT/TVT Procedures

1. EVALUATING THE USE OF ER:YAG LASER FOR SUI AFTER FAILED TOT/TVT 

PROCEDURES

This study was performed to determine if non-ablative Er:YAG laser treatment 

can improve the symptoms of SUI patients who had previously experienced 

failed TOT/TVT procedures. 

2. A RETROSPECTIVE STUDY WITH DATA FROM TWO OBSTETRICS AND 

GYNECOLOGY DEPARTMENTS  

The retrospective study included 25 women with persistent SUI after failed TOT/

TVT operations and 25 women who previously did not receive either any type of 

surgical or non-invasive treatment for SUI.   

2940 nm Er:YAG laser (SP Spectro Dynamis, Fotona, Slovenia) was used in the 

treatment procedure for SUI. The patients were evaluated on the basis of ICIQ-

UI SF before and after the procedure. According to the differences in the ICIQ-

UI SF before and after, the percentage of improvement was graded as “good 

responders” (≥50 %) or “poor responders” (<50 %). The duration of the treatment 

effect was evaluated in follow-ups with relation to maximum improvement time 

(MIT) and total improvement time (TIT). 

3. RESULTS SHOW SIGNIFICANT IMPROVEMENT  

The SUI patients who previously had failed TOT/TVT operations had a 

significantly higher initial ICIQ-UI SF score (p = 0.013). Non-ablative Er:YAG laser 

treatment significantly and similarly improved the severity of SUI symptoms in 

both groups (p = 0.000 for failed TOT/TVT group and p = 0.001 for the non-TOT/

TVT group, respectively). The women who were good responders were younger  

(p = 0.012) and had fewer years in menopause (p = 0.011). The effect of Er:YAG 

laser treatment lasted longer among the SUI women in the good responders 

group (p = 0.000 for MIT and p = 0.000 for TIT, respectively). 

4. A PROMISING OPTION FOR SUI PATIENTS WITH FAILED TOT/TVT 

PROCEDURES 

Non-ablative Er:YAG SMOOTH mode laser is an alternative choice of treatment 

for the SUI patients who previously had failed TOT/TVT procedures. Its effect 

lasts longer especially in younger and early postmenopausal women. 
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Predictive Factors for the Efficacy  
of Er:YAG Laser Treatment  

of Urinary Incontinence 

1. DETERMINING THE PREDICTIVE FACTORS FOR ER:YAG LASER TREATMENT 

OF UI

The aim of this study was to determine the efficacy and predictive factors for 

the success of Er:YAG laser treatment in patients with urinary incontinence (UI).

2. EIGHTY-TWO PATIENTS TREATED AND EVALUATED BY ICIQ-SF AND KHQ-UI 

Eighty-two patients with UI were treated by Er:YAG laser (SP Spectro Dynamis, 

Fotona, Slovenia) in this cohort study. The patients were evaluated by ICIQ-UI SF 

and KHQ before and after the procedure. Improvement was categorized as: none 

(0–25%), mild (26–50%), moderate (51–75%), or high (76–100%). The duration 

of the treatment effect was evaluated at follow-up in relation to the maximum 

improvement time (MIT) and total improvement time (TIT). 

3. RESULTS SHOW SIGNIFICANT IMPROVEMENT, ESPECIALLY WITH YOUNGER 

PATIENTS  

Forty-two patients were determined to have SUI and 40 patients MUI. The mean 

ICIQ-UI SF and KHQ scores significantly improved after the procedure (p<0.0001). 

The SUI patients responded to the laser treatment significantly better (p<0.008). 

Younger women had significantly better results (p<0.008), while premenopausal 

women (p<0.032) and women in the early postmenopausal years (p<0.032) also 

saw a positive response to the Er:YAG laser treatment. Women with a lower BMI 

had greater improvement (p<0.011). The total laser energy expenditure during 

the sessions may also be a predictive parameter for the success of Er:YAG laser 

treatment of UI (p=0.059). MIT and TIT were significantly longer among the 

patients in the high-improvement group. 

4. ER:YAG LASER IS A SAFE AND EFFECTIVE TREATMENT FOR UI

Er:YAG laser treatment of the symptoms of UI, especially SUI, is more efficacious 

and of longer duration for younger, premenopausal or early postmenopausal 

women with normal BMI.
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Er:YAG Laser in Hysterectomized Women 
with Stress Urinary Incontinence: A VELA 
Retrospective Cohort, Non-inferiority Study 

Authors: Erel CT,  

Fistonic I, Gambacciani M,  

Oner Y, Fistonic N

- 

Published in: Climacteric, 2020

1. FIRST PS ANALYSIS COMPARING TVT AND VAGINAL ERBIUM:YAG LASER 

TREATMENT (VEL) 

Many studies have confirmed the efficacy of Er:YAG SMOOTH® laser in the 

treatment of SUI, however, this retrospective cohort, non-inferiority study offers 

the first published data on laser treatment of SUI in hysterectomized women. 

2. A MULTICENTER VELA STUDY CONDUCTED AT THREE OBSTETRICS/

GYNECOLOGY CLINICS  

In this real-world, retrospective cohort study performed in Turkey, Croatia and 

Italy, a consecutive sample of 35 hysterectomized and 34 non-hysterectomized 

patients with SUI were treated with Er:YAG SMOOTH® laser (SP Spectro Dynamis, 

Fotona, Slovenia). All three centers are members of VELA (Vaginal Er:YAG 

SMOOTH® Laser Academy), which defined the criteria, procedures, the common 

informed consent form and instruments for measuring clinical outcomes. 

3. RESULTS SHOW SIGNIFICANT IMPROVEMENT 

The results of this study supported the hypothesis of non-inferiority of 

intravaginal Er:YAG SMOOTH® laser treatment efficacy on the symptoms 

of SUI in hysterectomized women compared to its already proven efficacy in 

non-hysterectomized patients. The primary outcome was median reduction 

of SUI symptoms measured by the International Consultation on Incontinence 

Questionnaire—Urinary Incontinence Short-Form (ICIQ-SF). In hysterectomized 

patients, the ICIQ-SF was reduced by 5 points (95% confidence interval 3–8; 

p<0.001), a reduction of 45% (95% confidence interval 36–67%).  

4. A VIABLE OPTION FOR SUI TREATMENT IN HYSTERECTOMIZED WOMEN 

Based on the results of this study, Er:YAG SMOOTH® laser treatment appears to 

improve the symptoms of SUI in hysterectomized women to approximately the 

same degree clinically as in non-hysterectomized women.  

Before the
intervention 

After the
intervention

IC
IQ

-U
I S

F 
sc

or
e 

0

2

4

6

8

10

12

14

16 Hysterectomy

No hysterectomy
The median ICIQ-SF scores  

in hysterectomized and  

non-hysterectomized  

women before and after the 

Er:YAG SMOOTH® treatment. 



29

S
tr

e
ss

 U
ri

n
a
ry

 I
n

c
o

n
ti

n
e

n
c
e

1. EXAMINING EFFECTS OF SUI SEVERITY AND NUMBER OF LASER 

INTERVENTIONS 

This study examined how incontinence severity at baseline and the number 

of laser interventions may affect the treatment success rate, and whether the 

effect of laser therapy was obvious 6 months and 2 years after the final laser 

intervention. 

2. THREE STAGES OF SUI TREATED WITH THE INCONTILASE® PROTOCOL 

Fifty-nine women, 32 with SUI I, 16 with SUI II, and 11 with SUI III were treated 

using an Er:YAG laser following the IncontiLase® protocol (Dynamis, Fotona, 

Slovenia). Therapy included five laser sessions with a 1-month interval between 

sessions. Objective (1-h pad test) and subjective data (International Consultation 

on Incontinence Questionnaire—Urinary Incontinence Short Form [ICIQ-UI SF], 

Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire [PISQ-12]) 

were assessed at baseline, after two and four laser sessions and 6 months and 2 

years after the fifth laser session. 

3. RESULTS SHOW IMPROVEMENT FOR SUI I AND SIU II  

The results of this study show that objective cure/improve rates for mild SUI 

I were 69%, 78%, 91%, and 78% after two, four, and five laser sessions at the 

6-month and 2-year follow-ups. Subjective cure rates (ICIQ-UI SF) also improved: 

53%, 69%, 72%, and 66%, as well as sexual function (PISQ-12). For SUI II, objective 

cure/improve rates were 31%, 63%, 69%, and 50%, with a subjective cure rate 

of 13% at the 2-year follow-up. For SUI III, only one patient had an objective 

improvement after two and four laser sessions. 

4. INCONTILASE® IS A SUSTAINABLE SOLUTION FOR MOST CASES OF SUI  

Intravaginal laser therapy led to cure/improvement for SUI I and SUI II, but not 

for severe SUI III. The outcome was better after four to five laser sessions than 

after two laser sessions. Follow-up data 6 months and 2 years after the final laser 

intervention showed sustainability of the treatment. 
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One-hour pad test. Objective cure rates (%) are shown for patients with initial  

stress urinary incontinence (SUI) I, SUI II or SUI III at the following time points:  

1 month after two laser sessions (2 M), 1 month after four laser sessions (4 M), and  

6 months and 2 years after the fifth laser session (10 M and 28 M). Green – cured   

(pad weight ≤2 g), orange – improved (pad weight reduction of > 50% compared with 

baseline), red – not cured (pad weight reduction of ≤50% compared with baseline).

Er:YAG Laser Treatment of Female Stress 
Urinary Incontinence: Midterm Data  
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Non-ablative Er:YAG Laser for the  
Treatment of Type III Stress Urinary  
Incontinence (Intrinsic Sphincter  
Deficiency)

1. NEW TREATMENT OPTION FOR TYPE III STRESS URINARY INCONTINENCE 

(SUI)

This pilot study aimed to determine the safety and efficacy of the IntimaLase® 

treatment for managing the symptoms of type III stress urinary incontinence 

(intrinsic sphincter deficiency) in women.

2. METHODOLOGY

Twenty-two patients having diagnosed ISD participated in the study and were 

treated with the laser (SP Spectro Dynamis, Fotona, Slovenia) throughout the 

whole length of the urethra through a specially designed cannula. Treatment 

consisted of two laser sessions with a 3-week interval in-between. Therapeutic 

efficacy was assessed by the ICIQ-SF questionnaire for determining incontinence 

severity and quality of life, and the 1-h pad test for objective measure. Patients 

were followed for 6 months. 

3. VERY PROMISING RESULTS

According to the ICIQ-SF questionnaire, 64% of patients were cured and 18% had 

improved at 3 months post-treatment, while at 6 months 46% were cured and 23% 

had improved. No change in SUI stage was observed in 18% at 3 months and 32% 

at 6 months. Importantly, however, even those patients that saw no improvement 

in their SUI stage had a slight improvement in their absolute ICIQ-UI SF scores. 

Furthermore, according to the Pad test, clinical improvement was shown in 82% 

of patients at 3 months and in 50% of patients at 6 months after the treatment.

4. NON-ABLATIVE ER:YAG TECHNOLOGY SEEMS TO WORK ALSO FOR TYPE 

III SUI

This study suggests that IntimaLase® treatment is a safe and efficacious 

alternative for patients with type III stress urinary incontinence. Future controlled 

studies will confirm this data and evaluate the long-term effects.

Patient distribution (in %) based on SUI 
improvement rates at 3 and 6 months following 
intraurethral Er:YAG laser treatment.
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Efficacy of Non-Ablative Vaginal  
Erbium Laser for rUTI Prevention  

in Postmenopausal Women

1. EVALUATING VAGINAL ER:YAG LASER FOR RECURRENT UTI PREVENTION

This study aimed to evaluate the effectiveness of non-ablative vaginal 

Er:YAG laser (VEL) in preventing recurrent urinary tract infections (rUTIs) in 

postmenopausal women. The objective was to determine whether VEL could 

serve as an alternative to local estrogen therapy (LET) by improving vaginal 

health, restoring microbiota balance, and reducing UTI recurrence.

2. RANDOMIZED CONTROLLED TRIAL COMPARING LASER AND ESTROGEN 

THERAPY

A prospective randomized controlled study included 80 postmenopausal 

women with a history of rUTI, divided into VEL (n=41) and LET (n=39) groups. 

The VEL group received three RenovaLase® laser sessions (SP Dynamis, Fotona, 

Slovenia) at 30-day intervals, while the LET group used vaginal estrogen for 12 

weeks. Outcomes included number of UTI episodes, cure/improvement rates, 

vaginal pH, lactobacillus predominance, and Vaginal Health Index Score (VHIS). 

Follow-ups were conducted up to 6 months.

3. REDUCED UTI EPISODES AND IMPROVED VAGINAL HEALTH

Both treatments significantly reduced UTI recurrence compared to expected 

rates, with no significant difference between groups in cure or improvement 

rates. The VEL group demonstrated more sustained benefits, including fewer 

cumulative UTI episodes, higher long-term lactobacillus predominance, lower 

vaginal pH, and higher VHIS at 6 months. The treatment was well tolerated, with 

no serious adverse events reported, whereas some participants in the estrogen 

group discontinued due to local irritation. 

4. LASER AS A PROMISING NON-HORMONAL ALTERNATIVE

Non-ablative vaginal erbium laser is a safe and effective option for preventing 

rUTIs in postmenopausal women, with results comparable to estrogen therapy 

and more durable improvements in vaginal health. It may be particularly valuable 

for patients who cannot use hormones, such as breast cancer survivors. 

Authors: Zheng J, Li M,  

Chen Y, Zhang Z

-

Published in: Lasers in 

Medical Science, 2025
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vaginal microbiome declines, leading to the impairment 
of vaginal ecosystem. The increased risk of retrograde 
ascent of bacteria up the urethra caused by bacterial 
vaginosis may greatly contribute to the occurrence of 
rUTI [1].

Prevention of rUTI includes local estrogen therapy 
(LET) alone or in association with prophylactic antibiotics. 
Evidence shows that topical estrogens normalize vaginal 
flora and reduce the risk of UTI [2]. However, in the 
status quo of China, the use of vaginal estrogen in PMW 
is relatively low. There are concerns mostly about the risks 
of developing endometrial hyperplasia and other potentially 
adverse events in the estrogen-targeted organs such as 
the ovary and mammalian glands [3]. Indeed, LET is still 
contraindicated in breast cancer survivors who may also 
be vulnerable to UTI when receiving aromatase inhibitors 
such as tamoxifen. Antimicrobial prophylaxis has also been 
demonstrated as effective in reducing the risk of rUTI, but 
this may lead to vaginal dysbacteriosis and induce drug-
resistant uropathogens. Therefore, novel methods for the 
prevention of rUTI attract great interest for exploration.

Introduction

Recurrent urinary tract infection (rUTI) occurs commonly 
in postmenopausal women (PMW). As the estrogen level 
decreases, the vaginal mucosa becomes atrophic, and 
vaginal glycogen deposition decreases. Consequently, 
the lactobacillus population, a critical composition of the 
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Abstract
To evaluate the effect of vaginal erbium laser (VEL) for recurrent urinary tract infection (rUTI) prevention in 
postmenopausal women (PMW). 80 PMW with past histories of rUTI were recruited and randomized into local estrogen 
therapy (LET) or VEL group. The LET group was prescribed 12 weeks of vaginal estrogen, while treatment in the 
VEL group consisted of three VEL sessions at a 30-day interval. Primary outcomes were the number of UTI episodes 
and the percentage of cured and improved participants. Vaginal pH, lactobacillus flora, and vaginal health index score 
(VHIS) were assessed as secondary outcomes. The actual number of cumulative UTI episodes in VEL and LET were 
significantly lower than predictive numbers. No significant difference was found in the percentages of cured and 
improved participants between the two groups. Persistent improvement of vaginal health was observed in VEL. Only 
54.8% of participants in LET still maintained vaginal lactobacillus predominance at the follow-up endpoint compared 
with 93.3% in VEL (p = 0.002). Consistently and significantly lower vaginal pH and higher VHIS scores were observed 
in VEL compared to LET at the same time-points. In comparison to vaginal estrogen, VEL showed a non-inferior and 
more sustained effect for rUTI prevention in PMW.

Keywords Postmenopausal women · Vaginal erbium laser · Genitourinary syndrome of menopause · Urinary tract 
infection · Local estrogen therapy
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LET group (N = 31) 

62

18

LET Group (N = 31)

13 (41.9)

18 (58.1)

0

The primary outcome measures at 6 months follow up.

Predictive (without intervention)

Actual (with intervention)

Cured

Improved

No improvement

Cumulative UTI

episode number

VEL Group (N = 30)

60

14

Participant's outcome n (%) 

 

VEL Group (N = 30)

16 (53.3)*

14 (46.7)**

0

UTI, Urinary Tract Infection. VEL, Vaginal Erbium Laser, LET, Local Estrogen Therapy. The *P value when the “Cured” or “Improved” 
percentage of VEL compared with LET (* = 0.373, ** = 0.373, OR: 1.58, 95% CI: 0.58 to 4.35)
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Hyaluronic Acid and Erbium Laser for  
the Treatment of Genitourinary Syndrome 

of Menopause 

1. TESTING COMBINED LASER AND HA FOR GSM SYMPTOMS

This randomized pilot study aimed to evaluate whether adding vaginal hyaluronic 

acid (HA) to vaginal erbium laser (VEL) therapy improves treatment outcomes 

for genitourinary syndrome of menopause (GSM) in postmenopausal women. The 

focus was on reducing vaginal dryness and dyspareunia, common and distressing 

symptoms of GSM.

2. RANDOMIZED STUDY COMPARING LASER ALONE VS. LASER PLUS HA

A total of 100 sexually active postmenopausal women with GSM were 

randomized into three groups: (i) VEL alone (Group 1), (ii) VEL plus HA after each 

session (Group 2) , and (iii) HA before and after each VEL session (Group 3). All 

participants received three laser treatments (SP Dynamis & XS Fotona Smooth, 

Fotona, Slovenia) at monthly intervals, and vaginal dryness and dyspareunia were 

assessed using visual analog scale (VAS) scores at baseline and during follow-up 

up to three months after treatment.

3. COMBINED HA AND LASER IMPROVED SYMPTOMS MORE EFFECTIVELY

All groups showed significant improvement in vaginal dryness and dyspareunia, but 

groups receiving additional HA (Groups 2 and 3) had greater and faster symptom 

relief than the laser-only group. Group 3, which used HA both before and after 

each laser session, showed the most substantial improvement in both outcomes, 

with statistically significant differences compared to the other groups. No serious 

adverse events occurred, and minor side effects were rare and self-limiting.

4. ADDING HA TO LASER BOOSTS GSM TREATMENT EFFECTIVENESS

The study suggests that vaginal HA enhances the effectiveness of vaginal erbium laser 

therapy in treating GSM, especially for relieving dryness and dyspareunia. Using HA 

both before and after laser sessions provided the best outcomes. This combination 

therapy may represent a more effective and patient-friendly approach for GSM.  

Authors: Fidecicchi T & 
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Published in: Climacteric, 
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Hyaluronic acid and erbium laser for the treatment of genitourinary 
syndrome of menopause
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ABSTRACT
Objective:  this study aimed to evaluate the effect of the vaginal erbium laser (VeL) in association with 
vaginal hyaluronic acid (hA) in postmenopausal women suffering from genitourinary syndrome of 
menopause (GSM).
Methods:  one hundred sexually active postmenopausal women were selected and divided into three 
groups using a block randomization method; 10 women declined to participate. the remaining women 
received three laser applications at 30-day intervals; 22 women dropped out for personal reasons or 
protocol violations. Group 1 (n = 25) received VeL treatment (XS Fotona Smooth®; Fotona, Slovenia) alone; 
Group 2 (n = 22) received daily vaginal hA tablets for 10 days after VeL treatment, followed by a twice a 
week administration during the follow-up period; and Group 3 (n = 21) received daily hA tablets for 
10 days before the first VeL treatment and for 10 days after each laser application, followed by a twice 
a week administration for the follow-up period. Vaginal dryness and dyspareunia were assessed at the 
screening visit, before VeL treatment, after 1 and 3 months from the last laser treatment, using the visual 
analog scale. Data were analyzed using one-way analysis of variance and a linear mixed model for 
repeated measures. the post-hoc test for the interaction between time and treatment was performed 
using Bonferroni correction.
Results:  A significant (p < 0.001) improvement in both vaginal dryness and superficial dyspareunia was 
evident, with greater (p < 0.001) improvement in Group 2 and Group 3.
Conclusions:  the results suggest that vaginal hA administration can improve the VeL effects on GSM 
in postmenopausal women.

Introduction

the genitourinary syndrome of menopause (GSM) embraces all 
the signs and symptoms resulting from the effect of hormone 
deficiency on the lower genitourinary tract in postmenopausal 
women [1]. GSM is a chronic, highly prevalent and generally 
worsening condition [2, 3]. Local hormone administration offers 
the most appropriate and effective therapy, recommended 
when non-hormonal therapies, including lubricants and mois-
turizing agents, are not satisfactory [4, 5]. hyaluronic acid (hA) 
is a large molecule naturally present in the human body, par-
ticularly in the skin and mucosae. Moisturizers containing con-
jugated hA have been demonstrated to protect the mucosa, 
with many different formulations of hA being available in dif-
ferent forms such as gels, creams, douches, tablets, and sup-
positories [6]. however, daily vaginal applications may be 
annoying, often leading to treatment discontinuation [7]. thus, 
integrated therapies may be of help to increase long-term 
compliance and treatment effectiveness for a chronic condition 
such as GSM. In recent years, the non-invasive, non-ablative 
2940-nm erbium:yttrium–aluminum–garnet (er:YAG) laser, using 

the SMooth® mode (vaginal erbium laser [VeL]), showed a 
rapid, effective and safe improvement of vasodilation and vag-
inal conditions, relieving GSM symptoms in postmenopausal 
women [8–20]. the aim of this pilot study is to evaluate the 
efficacy of the VeL in association with hA vaginal ovules in 
patients with GSM.

Materials and methods

Population and design of the study

this was a pilot, randomized, prospective study. one hundred 
consecutive sexually active women with GSM suffering from 
dyspareunia attending the Menopause Service of the San 
rossore Clinical Center, pisa were asked to participate in the 
study. All women had follicle stimulating hormone (FSh) lev-
els >40 U/l and estradiol <25 pg/ml, as for the postmeno-
pausal period; they also had a negative pap smear. All of the 
women included in the present study were referred to our 
Menopause Service after the failure of different medical 

© 2024 the author(s). Published by informa UK limited, trading as taylor & Francis Group.
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Group 1: laser
Group 2: laser + HA
Group 3: HA + laser + HA
ap < 0.01 versus Group 1. bp < 0.001 versus Group 1. cp < 0.05 
versus Group 2 
dp < 0.01 versus Group 2
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A Novel Objective Evaluation Method,  
Shear Wave Elastography, in the Treatment 
of Atrophic Vaginitis by Nonablative 
Intravaginal Er:YAG Laser: A Randomized-
Sham Controlled Pilot Study

1. EVALUATING LASER TREATMENT FOR POSTMENOPAUSAL ATROPHIC 

VAGINITIS

This study aimed to evaluate the effectiveness of intravaginal nonablative 

Er:YAG laser treatment for postmenopausal atrophic vaginitis using shear wave 

elastography (SWE) as a novel, objective assessment method. The goal was to 

determine whether Er:YAG laser therapy improves vaginal tissue elasticity and 

related clinical symptoms compared to a sham control.

 

2. DOUBLE-BLIND TRIAL USING LASER AND SHAM TREATMENTS

A randomized, double-blind, sham-controlled pilot study was conducted on  

20 postmenopausal women diagnosed with atrophic vaginitis (12 in the laser 

group, 8 in the sham group). Participants underwent three laser (XS Dynamis, 

Fotona, Slovenia) or sham sessions at three-week intervals, and outcomes were 

measured using SWE to assess vaginal tissue elasticity, as well as vaginal pH, 

Vaginal Health Index (VHI), Female Sexual Function Index (FSFI), and Visual 

Analog Scale (VAS) for dyspareunia.

3. IMPROVED ELASTICITY, PH, PAIN, AND SEXUAL FUNCTION

The study found significant improvements in vaginal tissue elasticity (reduced 

stiffness) in the laser group compared to the sham group, as shown by SWE 

measurements. Additionally, participants in the laser group showed statistically 

significant improvements in vaginal pH, VHI, VAS scores, and FSFI scores, 

indicating better vaginal health and sexual function. Minor and transient side 

effects, such as slight discomfort and discharge, were noted but did not require 

treatment discontinuation.

4. LASER TREATMENT + SWE IS A PROMISING THERAPY

Intravaginal Er:YAG laser treatment appears to be an effective and safe option for 

improving vaginal tissue elasticity and alleviating symptoms of atrophic vaginitis 

in postmenopausal women. Shear wave elastography (SWE) presents a promising 

objective tool for evaluating intravaginal Er:YAG laser treatment efficacy. 
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ORIGINAL STUDY

A novel objective evaluation method, shear wave elastography, in the
treatment of atrophic vaginitis by nonablative intravaginal Er:YAG laser,
a randomized-sham controlled pilot study

Elif Bayraktar, MD,1 C.Tamer Erel, MD,1 Hayedeh Akturk, MD,2 Ipek Betul Ozcivit Erkan, MD,1

Rauf Hamid, MD,3 Ebru Alper, MD,4 Ibrahim Adaletli, MD,3 and Mert Urfalioglu, MD1

Abstract
Objective: The aim of the study was to investigate the effectiveness of intravaginal Er:YAG laser for treating atrophic

vaginitis in postmenopausal women utilizing shear wave elastography.
Methods: In this prospective randomized sham-controlled double-blind pilot study, 20 participants were included (la-

ser group [n = 12] / sham-control group [n = 8]). A nonablative (Smooth mode) Er:YAG laser with a wavelength of
2,940 nmwas used. Objective evaluation of laser treatment efficacy was conducted using a special ultrasonic technique:
shear wave elastography. Ultrasonic velocity measurements were taken from the anterior and posterior vaginal walls.
Mean elasticity (Emean) was expressed in kilopascals (kPa). Additional outcome parameters were vaginal pH, Vaginal
Health Index (VHI), Female Sexual Function Index (FSFI), and visual analog scale (VAS) scores for dyspareunia.

Results:Baseline clinical characteristics, vaginal pH,VHI,VASandFSFI scores, andEmeanvalueswere comparable between
the laser and sham-control groups. Statistically significant differenceswere observed in the final Emean values of the anterior vag-
inalwall (13.1 ± 6.3 vs 20.0 ± 3.3 kPA, P = 0.01) and posterior vaginal wall (12.7 ± 10.3 vs 19.4 ± 6.9 kPA, P = 0.04) between
the laser and sham-control group. Despite comparable baseline Emean values, significant differences in vaginal wall stiffness
posttreatment indicated a notable increase in tissue elasticity following laser treatment. Statistically significant differences
were also observed in final vaginal pH values, VHI, VAS scores, and FSFI score improvement in favor of laser treatment.

Conclusions: Shear wave elastography may be considered as a reliable and objective technique for evaluating the
efficacy of Er:YAG laser treatment in women with atrophic vaginitis. However, additional studies with larger sample
sizes are necessary to establish conclusive evidence.

Key Words: Atrophic vaginitis – Er:YAG laser – FSFI (Female Sexual Function Index) – Genitourinary
syndrome – Shear wave elastography (SWE) – VHIS (Vaginal Health Index Score).

Menopause is associated with an increased incidence of
numerous health issues such as genitourinary syn-
drome of menopause (GSM).1,2 Atrophic vaginitis

affects more than 15% of premenopausal and 50% of postmen-
opausalwomen. It is classified as a manifestation of GSM as de-
termined by ISSWSH (International Society for the Study of
Women's Sexual Health) and NAMS (The North American
Menopause Society) since 2014.3 The clinical findings include
increased vaginal dryness and pH, loss of vaginal rugae, thin
and pale vaginal epithelium with decreased elasticity, petechiae
on the vaginal mucosa, leucorrhea, and pelvic relaxation. Burn-
ing sensation and discomfort were frequently reported during
sexual intercourse due to thin vaginal epithelium and inadequate
lubrication.4 Vulvovaginal atrophy may occasionally lead to
dyspareunia and postcoital bleeding.5

Conventional treatment of atrophic vaginitis involves various
lubricant products, estrogen containing vaginal preparations,
and supplementary products containing other hormones.6 Re-
cently, laser treatment modalities, including CO2, Nd:YAG,
and Er:YAG lasers, have emerged as promising options for
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The vaginal pH, VHI score, VAS score, and SWE (E
mean

) and the improvement in the FSFI score following laser and 
sham applications.

E, mean elasticity; FSFI, Female Sexual Function Index; SD, standard deviation; SWE, shear wave elastography; VAS, visual analog scale; VHI, Vaginal 
Health Index
aMann-Whitney U test was performed
bP<0.05: statistically significant
cWilcoxon signed ranks test was performed

Vaginal pHVaginal pH
VHI scoreVHI score
VAS scoreVAS score
FSFI score improvementFSFI score improvement
Anterior vaginal wallAnterior vaginal wall

Posterior vaginal wallPosterior vaginal wall

SWE (baseline ESWE (baseline E
meanmean

))
SWE (final ESWE (final E

meanmean
))

PP
SWE (baseline ESWE (baseline E

meanmean
))

SWE (final ESWE (final E
meanmean

))
PP

Laser treatment group (n = 12)Laser treatment group (n = 12)

Mean Mean ± ± SDSD

Sham control group (n = 8)Sham control group (n = 8)

Mean Mean ± ± SDSD

5.1 5.1 ± ± 0.20.2
17.4 17.4 ±± 2.2 2.2
2.1 2.1 ±± 1.9 1.9

3.20 3.20 ±± 3.31 3.31
27.9 27.9 ±± 16.9 16.9
13.1 13.1 ±± 6.3 6.3
0.0020.002cc

15.7 15.7 ±± 5.6 5.6
12.7 12.7 ±± 10.2 10.2

0.050.05cc

5.9 5.9 ± ± 0.40.4
12.6 12.6 ± ± 1.01.0
3.8 3.8 ± ± 3.63.6

0.10 0.10 ± ± 0.530.53
20.4 20.4 ± ± 3.93.9
20.0 20.0 ± ± 3.33.3

0.480.48cc

19.0 19.0 ± ± 11.411.4
19.4 19.4 ± ± 6.96.9

0.580.58cc

PPaa

<0.001<0.001bb

<0.001<0.001bb

0.040.04bb

0.020.02bb

0.270.27
0.010.01bb

0.520.52
0.040.04bb
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A Study of the Objective Benefits and  
Safety of Er:YAG Laser in the Treatment  
of Genitourinary Syndrome of Menopause

1. EXAMINING THE EFFICACY AND SAFETY OF ER:YAG LASER FOR GSM 

TREATMENT

The aim of this study was to evaluate changes in vaginal pH and epithelium 

maturation after Er:YAG laser treatment, and to assess its safety and efficacy on 

the symptoms of genitourinary syndrome of menopause (GSM). 

2. DATA USED FROM PATIENTS WHO OPTED FOR AN ESTROGEN FREE 

ALTERNATIVE

This was a retrospective study conducted between November 2019 and April 

2022 that included 32 women diagnosed with GSM, with a mean age of 59.72 

± 5.66 years, who had not benefitted from lubrication treatment and could not 

or would not use estrogen. The patients had received three sessions of Er:YAG 

laser (SP Dynamis, Fotona, Slovenia). Vaginal maturation index (VMI), maturation 

value (MV) and vaginal pH values of the patients before and after laser treatment 

were compared. 

3. GSM-RELATED SYMPTOMS DECREASED SIGNIFICANTLY

The study found a significant improvement in VMI, MV and vaginal pH at follow-up 

(5 months after treatment). After laser therapy, there was a significant decrease 

in vaginal pH (p < 0.001) and the proportion of parabasal cells in VMI (p < 0.001), 

while there was a significant increase in MV (p < 0.001) and the proportion of 

superficial cells in VMI (p < 0.001). In 84.4% of the patients, GSM-related symptoms 

regressed completely or decreased to a tolerable level. 

4. ER:YAG LASER OFFERS AN EFFECTIVE TREATMENT ALTERNATIVE FOR GSM 

PATIENTS 

Vaginal Er:YAG laser treatment offers a safe and effective alternative treatment 

method in a population of women with GSM who do not want to or cannot use 

estrogen therapy.

Authors: Avul Z & Guven CM 

- 

Published in: Lasers in 

Medical Science, 2023
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Abstract
The aim of this study is to evaluate changes in vaginal pH and epithelium maturation after erbium-doped yttrium aluminum 
garnet (Er-YAG) laser treatment, and to assess its safety and efficacy on the symptoms of genitourinary syndrome of meno-
pause (GSM). This was a retrospective study conducted between November 2019 and April 2022 and included 32 women 
diagnosed with GSM who had not benefitted from lubrication treatment and could not or would not use estrogen. Patients 
received three sessions of Er- YAG laser. All patient data before and after treatment were obtained from computer records. 
Vaginal maturation index (VMI), maturation value (MV) and vaginal pH values of the patients before and after laser treat-
ment were compared. We also evaluated post-procedural complications and symptoms. Mean age was 59.72 ± 5.66 years. 
After laser therapy, there was a significant decrease in vaginal pH (p < 0.001) and the proportion of parabasal cells in VMI 
(p < 0.001), while there was a significant increase in MV (p < 0.001) and the proportion of superficial cells in VMI (p < 0.001). 
In 84.4% of the patients, GSM-related symptoms regressed completely or decreased to a tolerable level. Patients in which 
symptoms disappeared completely had significantly lower mean age (p = 0.002) and duration of menopause (p = 0.009). 
The laser procedure resulted in complications including mucosal injury in 5 (15.6%) patients (all recovered spontaneously) 
and vaginal burning sensation in 2 (6.3%) patients. Vaginal Er-YAG laser treatment may be a safe and effective alternative 
treatment method in a population of women with GSM who do not want to or cannot use estrogen therapy.

Keywords Erbium-doped yttrium aluminum garnet (Er-YAG) laser · Genitourinary syndrome of menopause · Vaginal 
maturation index · Maturation value · Vaginal pH

Introduction

Menopause-related decrease in endogenous sex hormone 
levels causes physiological and anatomical changes in the 
genitourinary system of women [1]. As a result of these 
changes, some genitourinary and sexual symptoms of differ-
ent severity can occur [1–4]. The clinical condition caused 
by all these menopausal changes is defined as the genitouri-
nary syndrome of menopause (GSM) [5]. Considering that 
the elderly population is increasing worldwide, that women 
spend 40% of their lives in the postmenopausal state, and 

that 50–70% of postmenopausal women experience symp-
tomatic GSM [1, 6], the importance of appropriate GSM 
management is better understood.

When untreated, GSM symptoms are often progressive 
and ultimately have a detrimental effect on quality of life 
[6, 7]. There are many non-pharmacological and pharma-
cological treatment alternatives for the management of 
GSM symptoms [1]. Estrogen therapy is considered to be 
the standard treatment for GSM [8]; however, it has some 
disadvantages, including patients’ reluctance to receive hor-
mone therapy, several contraindications, and its temporary 
efficacy [6, 8]. These problems have necessitated research 
for alternative treatments. Laser application is being increas-
ingly used as a non-hormonal treatment alternative for GSM, 
especially for patients with contraindications or those who 
do not want to use estrogen [1, 6]. For this purpose, vaginal 
non-ablative erbium-doped yttrium aluminum garnet (Er-
YAG) laser and carbon dioxide  (CO2) laser have been used 
as effective therapeutic options [2, 9]. Although it has been 

 * Cenk Mustafa Guven 
 drcenkmustafa@gmail.com

1 Department of Obstetrics and Gynecology, Private Erciyes-
Kartal Hospital, Kayseri, Turkey

2 Department of Obstetrics and Gynecology, Izmir Private Can 
Hospital, Atasehir, 8019/16. Sk. No:18, 35630 Cigli, Izmir, 
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Sexual Function After Vaginal Er:YAG:  
The Results of a Large, Multicentric,  
Prospective Study 

Authors: Gambacciani M, 

Albertin E, Torelli MG,  

Bracco GL, Casagrande AC, 

Martella L, Baiocchi G,   

Alfieri S, Russo N, Cervigni M

-

Published in:  

Climacteric, 2020G
e

n
it

o
u

ri
n

a
ry

 S
y
n

d
ro

m
e

 o
f 

M
e

n
o

p
a
u

se

1. EXAMINING EFFECTS OF ER:YAG ON POSTMENOPAUSAL GSM 

The aim of this multicentric, prospective study was to evaluate the effects of 

vaginal erbium laser (VEL-SMOOTH®) on sexual function in postmenopausal 

women suffering from genitourinary syndrome of menopause (GSM).  

2. A LARGE, MULTICENTRIC STUDY OF 1081 POSTMENOPAUSAL WOMEN

The study was performed on an outpatient basis without anesthesia or drug use 

before or after the intervention, using an erbium laser (XS Fotona Smooth®) in 

1081 postmenopausal women (age 54.3 ±3.9 years) treated with up to three laser 

applications every 30 days. Patients were assessed using the Female Sexual 

Function Index (FSFI) and the Female Sexual Distress Scale-Revised (FSDS-R). 

3. RESULTS SHOW IMPROVEMENT IN SEXUAL FUNCTION WITH NO SIDE 

EFFECTS

The FSDS-R scores significantly improved at all follow-ups (p<0.01 vs. 

corresponding basal values, see Chart). Also individual FSFI domain scores 

significantly (p<0.01, see Table) increased after VEL-SMOOTH® treatment, and 

remained significantly higher, up to the 24th week after the end of treatment. 

The total FSFI scores improved from basal values of 15.5 ±1.5 to 27.0 ±3.5 at 

the 24-week follow-up (p<0.01). No adverse events were recorded during the 

study.  

4. VEL-SMOOTH® IS AN EFFECTIVE SOLUTION FOR GSM IN POSTMENOPAUSAL 

WOMEN 

The results of this large, multicentric, prospective study show that VEL-SMOOTH® 

is effective in improving sexual function and overall satisfaction with sexual life 

in postmenopausal women suffering from severe GSM. 
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The values of 554 Female Sexual 
Distress Scale-Revised (FSDS-R) 
tests in baseline conditions and 
after treatment with vaginal 
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After VEL treatment, 4, 12 in 24 weeks

Data are mean±SE the values of each specific domain and total score after the treatment and at the end of the observation period 
were significantly (p<0.01) different vs. corresponding basal values.

Desire

Arousal

Lubrication

Orgasm

Satisfaction

Pain

Total score

3.0 ± 0.5

2.7 ± 1.5
2.1 ± 0.5

2.7 ± 0.7

2.5 ± 1.5
2.5 ± 0.5

15.5 ± 1.5

4.0 ± 1.5
4.0 ± 1.5
4.8 ± 0.5

4.0 ± 0.5

4.9 ± 1.5
4.8 ± 0.5

27.5 ± 2.5

4.0 ± 1.5
4.0 ± 1.5
4.9 ± 0.5

4.0 ± 0.5

4.9 ± 1.5
4.9 ± 0.5

27.6 ± 2.7

FSFI domain

After treatment

4.7 ± 1.5
4.0 ± 1.5
4.8 ± 1.5
4.0 ± 1.5
4.9 ± 1.5
4.7 ± 1.5
27.0 ± 3.5

Before treatment 4 weeks 12 weeks 24 weeks

The values of 569 Female Sexual Function Index (FSFI) tests in baseline conditions and after 
treatment with VEL.
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Histological Findings After Non-ablative 
Er:YAG Laser Therapy in Women with 
Severe Vaginal Atrophy 

1. EVALUATING THE USE OF ER:YAG LASER FOR SEVERE VAGINAL ATROPHY

The aim of this study was to evaluate the effect of non-ablative erbium vaginal 

laser treatment on vaginal mucosa tissue affected by severe atrophy. 

2. VAGINAL BIOPSIES PERFORMED BEFORE AND 3 MONTHS AFTER TREATMENT 

Ten patients with severe genitourinary syndrome of menopause were treated 

with two sessions of the Er:YAG (XS Dynamis, Fotona, Slovenia) separated by 4 

weeks. Vaginal biopsies were performed before and 3 months after the second 

treatment. The improvement in vaginal atrophy was assessed using multiple 

measuring tools before and 6 months after the treatment. The degree of patient’s 

satisfaction was also assessed.  

3. RESULTS SHOW SIGNIFICANT IMPROVEMENT IN VAGINAL WALL MUCOSA 

Microscopic examination showed significant changes in the main structural 

components of the vaginal wall mucosa after two non-ablative Er:YAG laser 

sessions. The epithelial thickness increased from 45 μm (10–106 μm) to 153 μm 

(97–244 μm) measured 3 months after the final laser treatment. Vaginal atrophy 

improved in all patients by all measured outcomes. The degree of patient 

satisfaction was very high (3.6 on the Likert four-point scale). No adverse events 

or complications were observed in any of the sessions.  

4. ER:YAG LASER IS A SAFE AND EFFECTIVE TREATMENT FOR SEVERE VAGINAL 

ATROPHY 

The non-ablative Er:YAG laser seems to be a safe and effective method to increase 

epithelial thickness of the vaginal mucosa in patients with severe vaginal atrophy. 

Authors: Gaspar A, Silva J, 

Calderon A, Di Placido V,  

Vizintin Z

-

Published in:  

Climacteric, 2020

40x magnification shows an 
average epithelial thickness  
before the treatment (left picture) 
of 106 μm (85-120 μm) with an 
average of 9 (7-11) layers of cells 
and no glycogenic load, and after 
the treatment (right picture) 
183 μm (160-215 μm) average 
of epithelial thickness with an 
average of 21 (15-25) layers of 
cells, with a significant amount  
of glycogen and basal cell 
hyperplasia.
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Epithelial thickness (μm)

Number of cell layers

45.0 ± 33.4

6.9 ± 2.4

152.9 ± 44.7

18.9 ± 5.6

Thickness of endometrial epithelium
Before laser  
treatment

3 months after  
final laser treatment
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Long-term Effects of Vaginal Er:YAG 
Laser in the Treatment of Genitourinary 

Syndrome of Menopause

1. TWO-YEAR FOLLOW-UP OF PATIENTS

First longitudinal study on the use of minimally invasive Er:YAG technology for 

the treatment of genitourinary syndrome of menopause (GSM), showing long-

term efficacy of RenovaLase® (Dynamis, Fotona, Slovenia). 

2. LARGE GROUP OF TREATED PATIENTS

205 postmenopausal women received three laser sessions of RenovaLase® at 

30-day intervals. Study assessment was performed throughout the 24-month 

follow-up period and included the subjective visual analogue scale (VAS) and 

the objective vaginal health index score (VHIS). Furthermore, postmenopausal 

women suffering from stress urinary incontinence symptoms were evaluated 

with the International Consultation on Incontinence Questionnaire—Urinary 

Incontinence Short Form (ICIQ-UI SF). 

3. BETTER RESULTS COMPARED TO LOCAL TREATMENT

Non-ablative Er:YAG laser treatment induced a statistically significant (p <0.01) 

decrease in VAS for vaginal dryness and dyspareunia, and VHIS was significantly 

increased (p <0.01) up to the 12th month after the final laser treatment. Values 

reported after 18 and 24 months returned to the baseline level. Furthermore, 144 

women suffering from mild to moderate SUI also showed improvement in urine 

leakage. No major adverse events were reported. 

4. STRONG PROOF OF EFFICACY AND SAFETY OF THE RENOVALASE® 

TREATMENT

The efficacy of non-ablative Er:YAG laser treatment has been demonstrated by 

several clinical studies, but data on long-term effects was lacking to fully support 

it. This longitudinal study therefore fills an important gap in the story of non-

invasive treatments for GSM. 

Authors: Gambacciani M, 

Levancini M, Russo E, Vacca L, 

Simoncini T, Cervigni M

-

Published in:  

Climacteric, 2018
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Intraurethral Er:YAG Laser for the 
Management of Urinary Symptoms of 
Genitourinary Syndrome of Menopause:
A Pilot Study

Authors: Gaspar A, Maestri S, 

Silva J, Brandi H, Luque D,  

Koron N, Vizintin Z

-

Published in: Lasers in Surgery 

and Medicine, 2018

1. ASSESSING THE SAFETY AND EFFICACY OF INTRAURETHRAL ER:YAG 

TREATMENT 

There are several treatment methods available for the management of VVA 

symptoms of GSM, whereas urinary tract dysfunction often remains overlooked 

and undertreated. The objective of this pilot study was to assess the safety and 

efficacy of intraurethral Er:YAG laser treatment of urinary symptoms of GSM.

2. TWO ER:YAG SMOOTH™ MODE TREATMENTS

29 female patients, aged between 56 and 77 years, with diagnosed GSM, having 

less than 5% of vaginal superficial cells in the cytology, vaginal pH higher than 

5, with urinary symptoms of GSM (dysuria, frequency, urgency) and impaired 

continence due to urethral atrophy, received two sessions of the intraurethral 

non-ablative Er:YAG SMOOTH™ mode laser therapy (SP Spectro Dynamis, Fotona, 

Slovenia), with a 3-week interval in-between the sessions. The therapeutic efficacy 

was determined using ICIQ-SF, the 1-hour pad test and VAS scores. Follow-ups 

(FU) were at 3 and 6 months.

3. ALL URINARY SYMPTOMS OF GSM IMPROVED 

The intraurethral laser procedure performed in this study successfully reduced 

the symptoms of dysuria, urgency, and frequency in the treated patients. A 

statistically significant long-term effect was observed, and the positive effects 

appear to last up to 6 months following laser treatment.

4. AN EFFICIENT, SAFE AND RELIABLE TREATMENT ALTERNATIVE 

Non-ablative Erbium SMOOTH™ mode therapy proves to be a valid and reliable 

alternative to traditional treatment options, as its positive effects last up to 6 

months, and based on the modality, both VVA and urinary symptoms can be 

addressed. Most importantly, Erbium SMOOTH™ laser treatment can be used in 

patient populations for which other treatment methods are not recommended 

(e.g. breast cancer survivors). 

3-month FU 6-month FU

Dysuria 87 (12) 64 (25)

Urgency 79 (18) 44 (35)

Frequency 77 (18) 52 (23)

ICIQ-UI 64 (25) 40 (31)

1-h pad test (g) 59 (13) 42 (20)

Average improvement rates (%) from baseline values.
Results are presented as mean (SD).
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Vaginal Er:YAG Laser as Second- 
generation Thermotherapy for the 

Genitourinary Syndrome of Menopause:  
A Pilot Study in Breast Cancer Survivors

1. A MINIMALLY INVASIVE SOLUTION FOR BREAST CANCER SURVIVORS

The objective of the study was to evaluate the efficacy and acceptability of 

the RenovaLase® procedure for treating patients with premature GSM due to 

estrogen blocking therapy. 

2. METHODOLOGY

Forty-three postmenopausal breast cancer survivors received 3 RenovaLase® 

treatments (XS Dynamis, Fotona, Slovenia) with 30 days in-between the sessions. 

Symptoms were evaluated before the treatment and after 1, 3, 6, 12, and 18 months 

using two methods: subjective Visual Analog Scale (VAS) and objective Vaginal 

Health Index Score (VHIS). 

3. VERY PROMISING RESULTS

VAS values for vaginal dryness showed a statistically significant reduction 

from baseline 8.5 ±1.0 cm to 4.4 ±1.2 cm after 3 months, to 5.5 ±1.5 cm after 12 

months, and returned to nearly baseline levels at 18 months (NS vs basal values). 

VAS values for dyspareunia followed a similar pattern. VHIS score showed a 

statistically significant increase from baseline values of 8.1 ±1.3 to 21.0 ±1.4 after 

the third treatment and to 18 ±1.8 at twelve months from the final laser treatment. 

VHIS score was kept above baseline values even after 18 months from the final 

treatment (NS vs basal values). 

4. RENOVALASE IS A SAFE TREATMENT FOR BREAST CANCER SURVIVORS

Results from this study indicate that RenovaLase® is a treatment option for GSM 

in breast cancer patients whose current treatment options are still very limited. 

Authors: Gambacciani M  

& Levancini M

-

Published in:  

Menopause, 2017
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Effect of RenovaLase® therapy on dyspareunia using the visual analog 
score (VAS) on a 10-point scale for the women receiving laser treatment 
and the women receiving estriol. In the estriol group, a reduction of 
efficacy can be seen 12 weeks after the end of treatment. Conversely,  
the RenovaLase® group maintained the same positive results throughout 
the entire study period up to the 6-month follow-up. 

RenovaLase® Treatment Induces 
Significant Improvement of Genitourinary 
Syndrome of Menopause (GSM) 

1. HIGH IMPACT JOURNAL

Published in Climacteric, the Journal of the International Menopause Society 

(IMS). The journal was founded in 1998 and has become a leader in publishing 

peer-reviewed research on menopause.

 

2. HORMONE-FREE TREATMENT FOR THE SYMPTOMS OF GENITOURINARY 

SYNDROME OF MENOPAUSE (GSM)

GSM (or vulvovaginal atrophy) is a chronic condition, which affects up to half 

of all postmenopausal women. Symptoms of GSM include dryness, burning, 

irritation, lack of lubrication and impaired sexual function. Traditional treatments 

have been limited to local or systemic estrogen therapy.

 

3. MATERIALS AND METHODS

45 postmenopausal women with symptoms of GSM were treated with a  

non-ablative vaginal erbium laser (XS Dynamis, Fotona, Slovenia). As a control 

group, 25 postmenopausal women were treated with an established treatment 

for GSM (1 g of vaginal gel containing 50 μg of estriol twice weekly, for 3 months).

 

4. SIGNIFICANT IMPROVEMENT OF VAGINAL DRYNESS AND DYSPAREUNIA

RenovaLase® treatment resulted in a rapid and long-lasting improvement in 

the signs and symptoms of GSM. This treatment is of special importance in the 

treatment of postmenopausal women who cannot be treated with hormones.

Authors: Gambacciani M, 

Levancini M, Cervigni M 

-

Published in:  

Climacteric, 2015
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                             Vaginal erbium laser: the second-generation 
thermotherapy for the genitourinary 
syndrome of menopause      
    M.     Gambacciani    *    ,       M.     Levancini    * ,   †     and       M.     Cervigni    ‡      
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  Key words:   ERBIUM LASER  ,   MENOPAUSE  ,   GENITOURINARY SYNDROME OF MENOPAUSE  ,   VAGINAL ATROPHY  ,   DYSPAREUNIA  ,   
STRESS URINARY INCONTINENCE  

  ABSTRACT 

  Aim  To evaluate the effects of the vaginal erbium laser (VEL) in the treatment of postmenopausal women 
suffering from genitourinary syndrome of menopause (GSM). 

  Method  GSM was assessed in postmenopausal women before and after VEL (one treatment every 30 days, 
for 3 months;  n    �      45); the results were compared with the effects of a standard treatment for GSM (1 g of 
vaginal gel containing 50  μ g of estriol, twice weekly for 3 months;  n     �    25). GSM was evaluated with subjective 
(visual analog scale, VAS) and objective (Vaginal Health Index Score, VHIS) measures. In addition, in 19 of 
these postmenopausal women suffering from stress urinary incontinence (SUI), the degree of incontinence was 
evaluated with the International Consultation on Incontinence Questionnaire-Urinary Incontinence Short 
Form (ICIQ-UI SF) before and after VEL treatments. 

  Results  VEL treatment induced a signifi cant decrease of VAS of both vaginal dryness and dyspareunia 
( p     �    0.01), with a signifi cant ( p     �    0.01) increase of VHIS. In postmenopausal women suffering from mild to 
moderate SUI, VEL treatment was associated with a signifi cant ( p     �    0.01) improvement of ICIQ-SF scores. 
The effects were rapid and long lasting, up to the 24th week of the observation period. VEL was well tolerated 
with less than 3% of patients discontinuing treatment due to adverse events. 

  Conclusion  This pilot study demonstrates that VEL induces a signifi cant improvement of GSM, including 
vaginal dryness, dyspareunia and mild to moderate SUI. Further studies are needed to explore the role of 
laser treatments in the management of GSM.   

  INTRODUCTION 

 The genitourinary syndrome of menopause (GSM) is the new 
defi nition for the variety of menopausal symptoms associated 
with physical changes of the vulva, vagina, and lower urinary 
tract, related with estrogen defi ciency 1 . GSM is chronic and 
is likely to worsen over time, affecting up to 50% of post-
menopausal women 2 – 8 . The symptoms related to GSM include 
genital symptoms of dryness, burning, irritation, but also 
sexual symptoms of lack of lubrication, discomfort or pain, 
and impaired function, as well as urinary symptoms of urgency, 

dysuria and recurrent urinary tract infections 1 . All these 
symptoms may interfere with sexual function and quality of 
life 9 – 11 . Most moisturizers and lubricants are available 
without prescription, at a non-negligible cost, and may provide 
only a temporary relief. Conversely, hormone replacement 
therapy (HRT) can provide quick and long-term relief 12 – 15 , 
while urinary symptoms often require additional, effective 
therapies 16 – 19 . When HRT is considered solely for the treat-
ment of vaginal atrophy, local vaginal estrogen administration 
is the treatment of choice 12 – 15 . Although systemic risks have 
not been identifi ed with local low-potency/low-dose estrogens, 
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Treating Vaginal Laxity Using   
Non-ablative Er:YAG Laser:  

A Retrospective Case Series of Patients 
From 2.5 Years of Clinical Practice

1. A MINIMALLY INVASIVE TREATMENT FOR VAGINAL LAXITY

The aim of this study was to retrospectively assess the effectiveness and safety of 

a nonablative Er:YAG laser procedure (IntimaLase®, XS Dynamis, Fotona, Slovenia). 

for vaginal laxity in patients treated in a clinical practice during a 2.5-year period. 

2. A REVIEW OF 2.5 YEARS OF CLINICAL PRACTICE 

Laser treatment for vaginal laxity was performed using an intravaginal 

nonablative Er:YAG laser. Effectiveness was assessed using a Patient Satisfaction 

Questionnaire and also by independent evaluation of before and after treatment 

photographs of the patients' introitus. The safety and tolerability of the 

procedure was monitored in all patients.  

3. RESULTS SHOW IMPROVEMENT IN PATIENTS' VAGINAL TIGHTNESS 

SATISFACTION 

The study showed an improvement of sexual gratification and improvement of 

vaginal tightness, as assessed by patients. The tightness of the introitus was also 

improved, as assessed by independent evaluators. 92.7% of patients experienced 

improvement of sexual gratification after the IntimaLase® laser treatment. The 

results of the visual evaluation of the grade of laxity improvement in the introitus 

area, when open introitus photos were evaluated, showed that 69% (n = 20/29) 

of patients had an improvement of laxity.  

4. ER:YAG LASER PROVIDES IMPROVEMENT OF SEXUAL SENSATION 

The results of this study have confirmed that patients suffering from vaginal 

laxity can be effectively treated using the nonablative Er:YAG IntimaLase® 

procedure without adverse effects. 

Authors: Mitsuyuki M, Stok U, 

Hreljac I, Yoda K, Vizintin Z 

-

Published in:  

Sexual Medicine, 2020



46

V
a
g

in
a
l 

L
a
x
it

y
  

The Efficacy of Er:YAG Laser in the 
Treatment of Decreased Sexual Sensation:  
A Randomized, Placebo-controlled Trial

1. EXAMINING EFFECTS OF SUI SEVERITY AND NUMBER OF LASER 

INTERVENTIONS

The study is believed to be the first randomized, placebo-controlled trial 

comparing the efficacy and safety of Er:YAG laser (XS Dynamis, Fotona, 

Slovenia) in treating decreased sexual sensation. Vaginal laxity, a common cause 

of decreased sexual sensation, is a common problem affecting the quality of life 

of women worldwide. 

2. THREE STAGES OF SUI TREATED WITH THE INCONTILASE® PROTOCOL 

Forty-two patients with decreased sexual sensation were randomized into 2 

groups: intervention (laser treatment) and control (placebo treatment). Both 

groups received two treatments, at 1-month interval. Subjective and objective 

evaluations were done at baseline, 1-, 3-, and 6-month follow-ups. Pain score 

and adverse effects were also recorded.   

3. RESULTS SHOW IMPROVEMENT IN PATIENTS' VAGINAL TIGHTNESS 

SATISFACTION 

In the laser group, there was significant improvement in the patients' vaginal 

tightness satisfaction at 1- and 3-month follow-ups (P = 0.002 and 0.004) 

and also in the patients' overall satisfaction at 1- and 3-month follow-ups  

(P = 0.003 and 0.001). Pelvic floor muscle contraction was significantly better 

in the laser group after the first treatment (P = 0.043). No serious adverse 

effects were noted.   

4. ER:YAG LASER PROVIDES IMPROVEMENT OF SEXUAL SENSATION 

The results of the study show that Er:YAG laser provides improvement of 

sexual sensation for an average of 3 months following 2 monthly treatments.  

Authors: Sathaworawong A, 

Manuskiatti W,  

Phatihattakorn C, 

Ungaksornpairote C, Ng JN 

-

Published in: Lasers in 

Medical Science, 2021
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Patients' vaginal tightness satisfaction on all follow-up visits.

Laser group
Worst

No change

Slightly improved

Moderately improved

Significantly improved

Placebo group
Worst

No change

Slightly improved

Moderately improved

Significantly improved

P value

1-month follow-up

n (%)

3-month follow-up

n (%)

6-month follow-up

n (%)

0 (0.0) 

1 (4.8) 

6 (28.6) 

7 (33.3) 

7 (33.3) 

 

0 (0.0) 

4 (19.0) 

11 (52.4) 

6 (28.6) 

0 (0.0) 

0.002*

0 (0.0)  

1 (5.3)  

6 (31.6)  

8 (42.1)  

4 (21.1)

0 (0.0) 

7 (33.3) 

8 (38.1) 

6 (28.6) 

0 (0.0) 

0.004*

1 (5.0)  

6 (30.0)  

2 (10.0)  

6 (30.0)  

5 (25.0)

0 (0.0)  

7 (33.3)  

7 (33.3)  

6 (28.6)  

1 (4.8) 

0.318

*Statistically significant difference
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Effect of Er:YAG Laser on Pelvic Floor 
Strength and Sexual Satisfaction in  
Women Complaining of Vaginal Looseness:  
A Randomized Controlled Trial  

1. EXAMINING THE EFFECTIVENESS OF ER:YAG LASER FOR TREATING 

VAGINAL LOOSENESS

The study aimed to determine the effect of Er:YAG laser on pelvic floor strength 

as well as sexual satisfaction in women complaining of vaginal looseness. 

2. A PROSPECTIVE, SINGLE-BLIND, RANDOMIZED CONTROLLED TRIAL WITH 

30 PATIENTS 

Thirty women complaining of vaginal looseness with a decrease in pelvic floor 

strength and sexual satisfaction, aged 40–50 years, were randomized into 2 

equal groups. Group (A) received pelvic floor training exercise (kegel exercise) 

for 8 weeks, while group (B) received Er:YAG laser (Dynamis, Fotona, Slovenia) in 

addition to kegel exercise for 8 weeks. All women in both groups were evaluated 

before starting the study, after 4 weeks and after 8 weeks of the treatment with 

a Peritron device to assess pelvic floor strength and with the Millheiser sexual 

satisfaction scale to assess sexual satisfaction.  

3. RESULTS SHOW IMPROVEMENT IN PELVIC FLOOR STRENGTH AND SEXUAL 

SATISFACTION 

There was a highly significant increase in pelvic floor strength and sexual 

satisfaction at post 8 weeks and post 4 weeks of treatment, in favor of group (B) 

(P = 0.0001).  

4. ER:YAG LASER THERAPY IS AN EFFECTIVE OPTION FOR TREATING 

VAGINAL LOOSENESS   

Er:YAG laser represents an effective, safe and successful therapy adjunct to 

kegel exercise in treating vaginal looseness in women.  

Authors: Ahmed SM, Kotb HG, 

Yousef AM, Ahmed H 

-

Published in: Polish Journal  

of Physiotherapy, 2019
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NS P >0.05=Non-significant, HS P < 0.01 = highly significant, P = Probability

Sexual satisfaction grades at different measuring periods for both groups.

Wilcoxon Signed Rank tests (within groups)

Pre Vs. Post 4 weeks  

of treatment

Z-value

Group A

Group B

Pre Vs. Post 8 weeks  

of treatment

Z-value

Group A

21.535

0.0001 HS

Group B

30

0.0001 HS

Friedman test for sexual satisfaction grades

X2-value

p-value

Post 4 weeks of treatment  

Vs. post 8 weeks of treatment

Z-valuep-value p-value p-value

-2.828

-3.508

0.005 HS

0.0001 HS

-3.638

-3.453

0.0001 HS

0.001 HS

-2.646

-3.52

0.008 HS

0.0001 HS

Mann-Whitney tests between groups 

Group A Vs. group B

U-value

Z-value

p-value

Pre treatment  

71.5

-1.818

0.069 NS

Post 4 weeks of treatment 

15

-4.229

0.0001 HS

Post 8 weeks of treatment 

0.00

-5.06

0.0001 HS

Pelvic floor muscle strength at different measuring periods for both groups.

Pelvic floor  

muscle strength

Group A

Group B

Pre treatment

(Mean ± SD)

58.86 ± 4.27

58.86 ± 4.27

Post 4 weeks of  

treatment (Mean ± SD)

69.33 ± 3.84

75.4 ± 4.06

Post 8 weeks of  

treatment (Mean ± SD)

80.33 ± 3.75

88.13 ± 2.32

NS P >0.05=Non-significant, HS P < 0.01 = highly significant, P = Probability

Within groups (Pre vs. Post) Multiple pairwise comparison (Post hoc tests) among different measuring periods for Pelvic 

floor muscle strength at both groups

p-value

Group A

Group B

Multiple pairwise comparison tests (Post hoc tests) for the Pelvic floor muscle strength between both groups at different 

measuring periods

Group A Vs. group B

P-value

Pre Vs. Post 4  

weeks of treatment

0.0001 HS

0.0001 HS

Pre Vs. Post 8  

weeks of treatment

0.0001 HS

0.0001 HS

Post 4 weeks of treatment  

Vs. 8 weeks of treatment

0.0001 HS

0.0001 HS

Pre treatment

1.00 HS

Post 4 weeks of  

treatment

0.0001 HS

Post 8 weeks of treatment

0.0001 HS
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Up to 3-year Follow-up of
Patients with Vaginal Relaxation 
Syndrome Participating in Laser  
Vaginal Tightening

Authors: Gaviria PJE,  

Korosec B, Fernandez J, 

Montero G

-

Published in: Journal of  

the Laser and Health 

Academy, 2016

1. MINIMALLY INVASIVE APPROACH TO SIGNIFICANTLY IMPROVE WOMEN’S 

QOL 

Non-surgical treatments that promote perineal muscle strength and certain 

pharmacological agents are very safe, but offer limited efficacy. On the contrary, 

surgical interventions offer high efficacy but are at the same time associated with 

a high risk of nerve damage and therefore loss of sensation. The gap between 

both extremes has been filled with the IntimaLase® treatment, which offers 

minimal invasiveness but high efficacy. 

2. A 3-YEAR FOLLOW-UP TO PROVE INTIMALASE® EFFICACY

Several other clinical studies have shown a positive effect of the laser treatment 

on vaginal tightness, however, data on the long-term effectiveness was missing. 

60 patients received 1-4 laser sessions of IntimaLase® (XS Dynamis, Fotona, 

Slovenia) at 15 to 30-day intervals. Study assessment was performed throughout 

the 36 months and included laser vaginal tightening (LVT) questionnaires and 

self-assessment reports. 

3. GREAT RESULTS

Patients reported the average duration of effect from the treatment was 16 

months, with significant improvement of stress urinary incontinence and prolapse. 

No serious adverse effects were reported. Furthermore, data showed that 58% of 

patients were extremely satisfied or very satisfied with the treatment and 83.3% 

of participants would be willing to repeat the therapy. 

4. INTIMALASE® TECHNOLOGY AS AN ALTERNATIVE FOR UNCOMFORTABLE, 

HIGH-RISK SURGICAL PROCEDURES

Because of its minimal invasiveness and positive results, a vast majority of patients 

finds the principle of IntimaLase® therapy very appealing. Longitudinal studies are 

bringing more evidence to the field and hopefully more women will stand a chance 

to undergo the laser treatment first before considering surgical intervention. 

2%

11%

17%

28%

30%

12%

No results

up to 5 months

6 to 5 months

12 to 17 months

18 to 24 months

36 months and still lasting

The duration of improvement after laser therapy.
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Vaginal Erbium Laser Versus Pelvic Floor 
Exercises for the Treatment of Pelvic Organ 

Prolapse: A Randomised Controlled Trial

1. COMPARING LASER VS. EXERCISES FOR PROLAPSE SYMPTOM RELIEF

This randomized controlled trial aimed to compare the effectiveness of vaginal 

erbium:YAG (Er:YAG) laser treatment with pelvic floor exercises (PFE) for 

improving symptoms of mild to moderate pelvic organ prolapse (POP). The goal 

was to assess if laser therapy is a viable alternative to standard conservative 

treatment using PFE, with a focus on patient-reported outcomes and safety over 

a 24-month period.

2. RANDOMIZED TRIAL COMPARING LASER AND PELVIC FLOOR EXERCISES

61 patients with grade II-IV cystoceles were treated (Dynamis, Fotona, Slovenia) 

2-5 times at 2-month intervals. Prolapses were photographed and graded using 

the Barden-Walker scale. 

3. LASER AND EXERCISES BOTH REDUCED SYMPTOMS

Both laser and PFE groups showed similar improvements in POPDI-6 scores at 

4 months, confirming non-inferiority of laser to PFE. Approximately 65% of laser 

participants and 61% of PFE participants reported subjective improvement. By 24 

months, around half of women in both groups sought additional, yet conservative 

treatment. No serious adverse events were reported. 

4. LASER EQUALS EXERCISES IN SYMPTOM IMPROVEMENT

Vaginal erbium laser therapy and pelvic floor exercises offer comparable short-

term symptom improvement for women with mild to moderate prolapse. 

Authors: Page A-S, Borowski 

E, Bauters E, Housmans S, 

Van der Aa F, Deprest J

-

Published in: European 

Journal of Obstetrics and 

Gynecology, 2024

Full length article

Vaginal erbium laser versus pelvic floor exercises for the treatment of pelvic 
organ prolapse: A randomised controlled trial

Ann-Sophie Page a,*, Eline Borowski b, Emma Bauters b, Susanne Housmans a,  
Frank Van der Aa c, Jan Deprest a

a Department Obstetrics & Gynaecology, Pelvic Floor Unit, University Hospitals KU Leuven, and Academic Department Development and Regeneration, Cluster Urogenital 
Surgery, KU Leuven, Leuven, Belgium
b Department Obstetrics and Gynaecology, University Hospitals Leuven, and Academic Department Development and Regeneration, Cluster Urogenital Surgery, KU 
Leuven, Leuven, Belgium, Department Obstetrics & Gynaecology
c Department Urology, Pelvic Floor Unit, University Hospitals KU Leuven, and Academic Department Development and Regeneration, Cluster Urogenital Surgery, KU 
Leuven, Leuven, Belgium

A R T I C L E  I N F O

Keywords:
Er:YAG
Non-ablative laser
Pelvic floor exercises
Physiotherapy
Prolapse

A B S T R A C T

Objectives: To compare the efficacy of Er:YAG laser for mild to moderate pelvic organ prolapse (POP) to that of 
pelvic floor exercises (PFE).
Design: Single center randomised controlled trial.
Setting: Tertiary center, Belgium.
Participants: Forty-six women with mild to moderate prolapse were enrolled (23 in each group). There were no 
missing data for the primary outcome; three patients were lost to follow-up at 24-months.
Interventions: Comparison of vaginal laser treatment (3–6 applications) to PFE (9–18 sessions).
Main outcome measures: Subjective change in prolapse symptoms at four months from baseline measured by the 
Pelvic Organ Prolapse Distress Inventory-6 (POPDI-6) (primary), adverse events, other subjective outcomes and 
independent anatomical assessment up to 24 months.
Results: The mean difference in POPDI-6 scores at 4 months was 1.09 (95 %CI = �6.02;8.12), showing non- 
inferiority of laser to PFE (p = 0.004). Within groups, the difference in mean POPDI-6 four months following 
the start of therapy tended to be lower for laser-treatment (65.2 % (15/23) of laser-participants were ‘better’ or 
‘much better’) than for PFE (60.9 % (14/23) in the PFE group), yet without difference between groups (OR =
1.21; 95 %CI = 0.39–3.23). There were no obvious between group differences in any other subjective nor 
objective outcomes. At 24 months, 50 % (11/22) of laser-patients and 43 % (9/21) of PFE-patients requested 
additional, yet alternative treatment. There were no serious adverse events at any time-point.
Conclusions: Vaginal laser application and PFE improve symptoms of mild and moderate prolapse to a similar 
extent. Both treatments had a measurable yet not durable effect. There were no adverse events in either arm.
Trial registration: ClinicalTrials.gov(NCT04523298).
Funding: The laser device was provided by Fotona, Slovenia for the duration of this trial.

Introduction

Pelvic organ prolapse (POP) affects 1–65 % of women and its 
symptoms have a severe impact on their quality of life and wellbeing 
[1]. Treatment options typically include watchful waiting, vaginal pes-
sary use, pelvic floor exercises (PFE) and surgery. Both PFE and pessaries 
are cheap and safe options, but their use is limited by moderate 

improvement in symptoms or, in case of pessary use, high discontinu-
ation rates due to side effects [2–4]. Surgery has overall good to very 
good long-term anatomical and subjective cure rates, but comes with an 
increased risk for complications [5–7]. Surgical management of POP 
also faced increased scrutiny due to concerns over the use of mesh, 
leading women to be hesitant about undergoing surgery. This has 
created a renewed interest for non-surgical alternatives for treating POP. 

* Corresponding author.
E-mail addresses: ann-sophie.page@uzleuven.be (A.-S. Page), eline.borowski@gmail.com (E. Borowski), emma.bauters@uzleuven.be (E. Bauters), susanne. 
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Non-Ablative Vaginal Er:YAG Laser 
Treatment of Patients with Cystocele  
and Stress Urinary Incontinence –  
a Retrospective Study
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Introduction

Pelvic organ prolapse (POP) is a condition that affects many 
women and is detrimental to their everyday activities, sexual 
function and quality of life. The etiology of POP is complex 
and includes several risk factors such as vaginal childbirth, ad-
vancing age and increased body mass index. Some studies have 
also shown a genetic or hereditary component to the disorder 
[1,2]. Available treatments for POP include conservative – aimed 
at prevention or symptom management, or surgical – which 
aim to repair and strengthen the tissues that support the pro-
lapse. The most often prescribed conservative treatment option 
is the use of vaginal pessaries, which are inserted into the va-
gina to provide support to the prolapsed tissue. Although this 
approach can help by easing symptoms, it has been connected 
with low rates of long-term patient compliance [3].

Surgical approaches for POP rely on tissue reconstruction 
either by a native tissue suture application or by tissue repairs 
augmented with permanent synthetic mesh or a biological graft 
[4], either via the transvaginal or abdominal route. In recent years, 
surgical management of POP has been under increased scruti-
ny due to frequent complications and adverse events following 
tissue repair using synthetic polypropylene meshes. As a result, 
patients are now more reluctant than ever to have surgery for 
their prolapse [5-8]. For the reasons stated above, there is an ur-

gent need for new non-surgical therapies for POP. A promising 
approach in recent years has been the introduction of vaginal 
erbium laser (VEL) treatment for POP [9-12]. Non-ablative VEL 
treatment with SMOOTH® mode utilizes thermal pulsing to ele-
vate the temperature of the upper mucosal layers and strengthen 
the vaginal wall’s connective tissue that supports the prolapse, 
as well as the whole vaginal canal [13,14]. It has been shown to 
improve the tissue quality and to alleviate the symptoms of var-
ious disorders that arise from pelvic floor dysfunction, including 
stress urinary incontinence (SUI) and POP [9-19]. POP and SUI 
frequently coexist [20]. Similar to prolapse, SUI therapies can 
be either conservative, mainly including some form of pelvic 
floor muscle therapy, or surgical, in most cases consisting of 
mid-urethral synthetic sling insertion. Although conservative 
approaches have shown to be effective, they suffer from low 
patient compliance. Schiøtz et al. have shown that 10 years af-
ter initiating conservative therapy, 85% of patients discontinued 
the treatment [21]. We have been using the VEL in our practice 

Non-ablative vaginal erbium laser treatment of
patients with cystocele and stress urinary incontinence 
– a retrospective study
Aleksandra Novakov Mikić1, Brigita Lepeš Bingold1, Irena Hreljac2, Zdenko Vižintin2

1Poliklinika Novakov i sar. Svetosavska 7, 21000 Novi Sad, Serbia; 2Fotona d.o.o., Stegne 7, Ljubljana, Slovenia

ABSTRACT
Background: Non-ablative erbium laser has become one of the new proposed treatments for various female pelvic floor 
disorders.
Objective: To assess the effects of vaginal erbium laser treatment with the non-invasive 2940 nm Erbium:yttrium-alumi-
num-garnet (Er:YAG) laser using the non-ablative SMOOTH® mode (Vaginal Erbium Laser, VEL) on patients with pelvic 
organ prolapse and co-existing stress urinary incontinence (SUI), if present.
Methods: This was a retrospective study carried out by the analysis of data recorded during a two-year period from 
charts of 41 patients that completed VEL treatment for cystocele (Group A); 27 of these also had concomitant stress 
urinary incontinence (Group B).
Results: The average cystocele grade in Group A was 2, while in Group B it was 1.96. The patients received on average 
2.7 laser sessions. The average cystocele grade in the patient population decreased by 0.95. Patients with concomitant 
SUI also had a clinically significant improvement in SUI symptoms. The average ICIQ-UI short form score at baseline was 
11.33, which decreased to 3.56 after the completed treatment sessions. Satisfaction with the treatment results was high.
Conclusion: This retrospective study has shown that vaginal non-ablative Er:YAG laser treatment with SMOOTH® mode 
seems to be an effective and safe option for reducing grades of cystocele as well as symptoms of coexisting SUI.

KEYWORDS
Stress urinary incontinence, cystocele, pelvic organ prolapse, non-ablative vaginal erbium laser, laser treatment.
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1. EVALUATING  SMOOTH® MODE ON PATIENTS WITH PELVIC ORGAN 

PROLAPSE & SUI

The study evaluated the efficacy of erbium laser treatment (VEL) using the 

non-ablative SMOOTH® mode procedure ProlapLase® (Fotona, Slovenia) on 

patients with pelvic organ prolapse (cystocele) and co-existing stress urinary 

incontinence (SUI). 

2. A RETROSPECTIVE STUDY OF DATA RECORDED DURING A TWO-YEAR 

PERIOD

The study carried out by the analysis of data recorded during a two-year period 

from charts of 41 patients that completed VEL treatment for cystocele (Group 

A); 27 of these also had concomitant stress urinary incontinence (Group B). The 

average cystocele grade in Group A was 2, while in Group B it was 1.96.  

3. CLINICALLY SIGNIFICANT IMPROVEMENT IN SYMPTOMS NOTED

The results showed that patients experienced a decrease in cystocele grade by an 

average of 0.95 after undergoing an average of 2.7 laser sessions. Among patients 

with both cystocele and SUI, there was a clinically significant improvement in SUI 

symptoms following the VEL treatment. The average ICIQ-UI short form score 

decreased from 11.33 at baseline to 3.56 after completing the treatment sessions.

4. ER:YAG SMOOTH® MODE TREATMENT IS AN EFFECTIVE AND SAFE OPTION

The study reported high patient satisfaction with the treatment results, indicating 

that vaginal non-ablative Er:YAG laser treatment using the SMOOTH® mode was 

well-received by the patients who underwent the procedure.

The effect of intravaginal non-ablative Er:YAG 
treatment on cystocele grade distribution (0-4).
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Non-ablative Vaginal Er:YAG Laser  
for the Treatment of Cystocele

1. NEW MINIMALLY INVASIVE OPTION

The principle of non-ablative Er:YAG laser has been widely adopted for treating 

various conditions associated with pelvic floor dysfunction. Lately it has also 

been used to treat pelvic organ prolapse (POP). Since surgical treatments often 

come with the cost of long downtime and a high possibility of adverse events, 

developing alternative minimally invasive treatments is of a great importance.

2. METHODOLOGY

61 patients with grade II-IV cystoceles were treated (Dynamis, Fotona, Slovenia) 

2-5 times at 2-month intervals. Prolapses were photographed and graded using 

the Barden-Walker scale. 

3. EXCELLENT RESULTS 

95% of the patients showed a reduction of at least one grade, 85% of which had 

achieved grade 0 or I, and 15% achieved grade II. 90% of the patients were very 

satisfied or satisfied with the treatment. No major adverse effects were noted. 

4. PROLAPLASE® IS A BREAKTHROUGH, MINIMALLY INVASIVE OPTION FOR 

PATIENTS WITH POP 

Clinical research supports the efficacy of the ProlapLase® treatment. With 

additional studies this innovative procedure may become a well-recognized 

minimally invasive alternative to surgery. 

Authors: Bizjak Ogrinc U  

& Sencar S

-

Published in: Italian Journal  
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cystocele grade distribution at 
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Nd:YAG/Er:YAG Dual Laser Compared with 
Topical Steroid to Treat Vulvar Lichen 
Sclerosus: A Randomised Controlled Trial
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1. COMPARING DUAL ND:YAG/ER:YAG LASER TREATMENT WITH 

CORTICOSTEROID THERAPY

The aim of this randomised controlled trial was to evaluate the efficacy and safety of 

a novel non-ablative Nd:YAG/Er:YAG dual laser treatment for vulvar lichen sclerosus 

(LS) in comparison with the recommended first-line therapy with topical steroid.

2. CHANGES MEASURED IN OBJECTIVE VALIDATED CLINICAL LS SCORE

44 women were included in the laser group and 22 in the steroid group. Patients 

in the laser group received four laser treatments with a dual Nd:YAG/Er:YAG laser 

(SP Spectro Dynamis, Fotona, Slovenia), at baseline and after 1, 2 and 4 months. 

The comparison group received standardised topical steroid for 6 months. The 

primary outcome was the change in objective clinical LS score in the laser arm 

between baseline and 6 months. Secondary outcomes were changes in subjective 

and objective measures between baseline and 6-month follow-up, safety of the 

laser treatment and comparisons between laser and steroid outcomes. 

3. LASER TREATMENT WAS EFFECTIVE, SAFE AND WELL TOLERATED

The total LS score decreased by −2.34 ± 1.20 (95% CI −2.71 to −1.98) in women 

treated with laser compared with a decrease of −0.95 ± 0.90 (95% CI −1.35 to 

−0.56) in those receiving steroid applications (p < 0.001). Subjective severity 

scores (on visual analogue scale) and vulvovaginal symptoms questionnaire 

scores improved similarly for the laser and steroid arms without significant 

differences between the two treatments. Patient satisfaction was higher in the 

laser arm than in the steroid arm (p = 0.035). 

4. LASER IS A PROMISING ALTERNATIVE TO CORTICOSTEROID THERAPY

Non-ablative dual Nd:YAG/Er:YAG laser therapy was safe and significantly 

improved clinical outcomes and subjective symptoms at the 6-month follow-up. 

This suggests that laser may be a promising alternative to corticosteroid therapy.

BJOG. 2023;00:1–10.     | 1wileyonlinelibrary.com/journal/bjo
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Abstract
Objective: To evaluate the efficacy and safety of a novel non- ablative Nd:YAG/
Er:YAG dual laser treatment for vulvar lichen sclerosus (LS) in comparison with the 
recommended first- line therapy with topical steroid.
Design: A randomised investigator- initiated active- controlled trial.
Setting: Single tertiary referral centre.
Population: Women with vulvar LS.
Methods: Randomisation (2:1) to Nd:YAG/Er:YAG laser therapy or topical clobetasol 
proprionate therapy. Four laser treatments at 0, 1, 2 and 4 months or decreasing doses 
of steroid for 6 months.
Main Outcome Measures: The primary outcome was the change in objective vali-
dated clinical LS score in the laser arm between baseline and 6 months. Secondary 
outcomes were laser tolerability/safety, symptom scores and patient satisfaction.
Results: Sixty- six women were included, 44 in the laser group and 22 in the steroid 
group. The total LS score decreased by −2.34 ± 1.20 (95% CI −2.71 to −1.98) in women 
treated with laser compared with a decrease of −0.95 ± 0.90 (95% CI −1.35 to −0.56) in 
those receiving steroid applications (p < 0.001). Laser treatment was safe and well tol-
erated. Subjective severity scores (on visual analogue scale) and vulvovaginal symp-
toms questionnaire scores improved similarly for the laser and steroid arms without 
significant differences between the two treatments. Patient satisfaction was higher in 
the laser arm than in the steroid arm (p = 0.035).
Conclusions: Non- ablative dual Nd:YAG/Er:YAG laser therapy was safe and signifi-
cantly improved clinical outcome and subjective symptoms at the 6- month follow 
up. This suggests that laser may be a promising alternative to corticosteroid therapy. 
However, the authors caution regular follow ups because of the premalignant nature 
of the disease.

K E Y W O R D S
clobetasol propionate, laser safety, lichen sclerosus, non- ablative Nd:YAG/Er:YAG laser therapy, 
prospective randomised controlled trial, steroid therapy

Improvement of lichen sclerosus (LS) score, VAS symptoms and VSQ at six months follow-up.

LS score total
Laser (n = 44)a

Steroid (n = 22)

p walue between

VAS total (itching, burning, pain)
Laser (n = 44)a

Steroid (n = 22)

p walue between

VAS total (Q1–16)
Laser (n = 44)a

Steroid (n = 22)

p walue between

Baseline,

mean ± SD
Six months,

mean ± SD
Change,

mean ± SD

6.27 ± 1.25
6.05 ± 1.50 

0.397 

11.59 ± 6.87
9.36 ± 5.60 

0.303

8.11 ± 3.58
7.68 ± 3.20 

0.473

3.93 ± 1.34
5.09 ± 1.15
<0.001 

5.75 ± 6.50
4.00 ± 3.12
0.647

4.89 ± 4.42
5.36 ± 4.27
0.637

-2.34 ± 1.20
-0.95 ± 0.90
<0.001 

-5.84 ± 6.19
-5.36 ± 6.33
0.881

-3.23 ± 3.21
-2.32 ± 3.43
0.408

Variable
p value,

within

<0.001  

0.014 

<0.001  

0.001

<0.001  

0.043
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Efficacy of Non-ablative Laser Therapy 
for Lichen Sclerosus: A Randomized 

Controlled Trial

1. COMPARING THE EFFECTS OF LASER TO TOPICAL CORTICOSTEROID 

TREATMENT

A total of 40 patients were included in the study and were randomized into the 

active group (combined treatment with topical corticosteroids and laser) or 

control group, who received treatment with topical corticosteroids only.

The patients in the active group received three Nd:YAG laser treatments (SP 

Spectro Dynamis, Fotona, Slovenia) every 14 days. One week before the first 

laser treatment, the patients in this group started pre-treatment with topical 

corticosteroid betamethasone (Diprosone) to alleviate symptoms and increase 

treatment comfort. This therapy lasted 3 weeks with decreasing dosage: twice 

daily during the first week, once daily during the second week, and every second 

day during the third week.

The control group received the topical corticosteroid betamethasone (Diprosone) 

for 4 weeks with decreasing dose: twice daily during the first 2 weeks, once daily 

during the third week, and every second day during the fourth week.

2. THE EFFECTS ARE HISTOLOGICALLY PROVEN

The thickness of sclerosis was reduced significantly after the combined treatment, 

but not after the corticosteroid treatment.

3. IMPROVEMENT HAS BEEN MEASURED OBJECTIVELY AND SUBJECTIVELY

Both the combined and corticosteroid treatments reduced the intensity of 

symptoms (itching, burning, pain) compared with the baseline, however, the 

reduction was statistically significantly better in the active group for all symptoms. 

The effect of LS on the quality of the patient’s sex life was significantly reduced 

only in the active group.

4. ADDITIONAL ADVANTAGES OF LASER TREATMENT

Most patients have a negative attitude towards the long-term use of topical 

corticosteroids, so they seek better and more permanent solutions. Initial results 

regarding laser therapy appear promising not only due to its efficacy, but also 

its ease of use, as patients do not need to apply their medicine on a daily basis.

Authors: Bizjak Ogrinc U, 
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Lukanovic A
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Published in: Journal of 
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Efficacy of Non-ablative Laser Therapy
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ABSTRACT

Objective: The aim of this randomized controlled trial was to evaluate
the safety and efficacy of neodymium: yttrium aluminum garnet
laser treatment of lichen sclerosus (LS) by comparing it with topical
corticosteroid treatment.

Methods: A total of 40 female patients with vulvar LS were randomized
1:1 into a study (laser) group and a control (topical corticosteroids)
group. The laser group received three laser treatments. Blinded
evaluators evaluated biopsies and graded improvement on clinical
photographs at baseline and at 3 months. Patients graded the
intensity of symptoms on a 0 to 10 visual analogue scale at baseline
and 1-, 3-, and 6-month follow-up. Patients also rated the tolerability
of laser treatments, and side effects were monitored. (Canadian
Task Force classification I)

Results: Laser treatment discomfort was on average 1.5 of 10 on the
visual analogue scale. At 1- and 3-month follow-up, patients in the
laser group had significantly greater improvement in LS symptoms
(burning, itching, pain, and dyspareunia), better patient satisfaction,
and greater reduction of sclerosis than patients in the topical
corticosteroid group. At 6-month follow-up, the improvement of
symptoms in the laser group was still significant. The correct order
of photographs (before and after treatment) was assigned
significantly more often in the laser-treated patients compared with
the control group.

Conclusion: Laser therapy for LS caused minimal patient discomfort
during the treatment, with no adverse effects, and demonstrated
better efficacy than in the control group, with significant improvement

lasting up to 6 months. Laser therapy is a promising option for
patients not responding to topical corticosteroid therapy or patients
wishing to reduce long-term corticosteroid maintenance use.

Résumé

Objectif : Cet essai clinique randomis�e visait �a comparer l’innocuit�e et
l’efficacit�e du laser n�eodymium : YAG (grenat d’yttrium et
d’aluminium) �a celles des corticost�ero€ıdes topiques pour le
traitement du lichen scl�ereux (LS).

Méthodologie : Quarante femmes atteintes de LS vulvaire ont �et�e
r�eparties �egalement dans un groupe exp�erimental (laser) et un
groupe t�emoin (corticost�ero€ıdes topiques). Le groupe exp�erimental
a reçu trois traitements au laser. Des �evaluateurs ignorant le
traitement reçu ont examin�e des tissus pr�elev�es par biopsie et ont
�evalu�e l’am�elioration selon des photographies cliniques prises au
d�ebut de l’�etude et apr�es trois mois. Les patientes ont not�e
l’intensit�e de leurs symptômes sur une �echelle visuelle analogue de
0 �a 10 au d�ebut de l’�etude, puis apr�es un, trois et six mois. Elles ont
�egalement not�e la tol�erabilit�e des traitements au laser, et les effets
secondaires ont �et�e suivis (classification I du Groupe d’�etude
canadien).

Résultats : La douleur li�ee au traitement laser �etait en moyenne de 1,5
sur 10 �a l’�echelle visuelle analogue. Apr�es un et trois mois, les
patientes du groupe exp�erimental pr�esentaient des r�esultats
significativement sup�erieurs �a celles du groupe t�emoin pour ce
qui est de l’am�elioration des symptômes de LS (sensation de brûlure,
d�emangeaison, douleur, dyspareunie), du degr�e de satisfaction et de
la r�eduction de la scl�erose. Au suivi de six mois, l’am�elioration des
symptômes chez les femmes du groupe laser �etait toujours
significative. L’identification correcte des photos (avant et apr�es) �etait
significativement plus fr�equente pour les patientes du groupe
exp�erimental que pour celles du groupe t�emoin.

Conclusion : Le traitement au laser du LS entrâıne une douleur
minime, n’est associ�e �a aucun effet ind�esirable et a une meilleure
efficacit�e que le traitement t�emoin; il est associ�e �a une am�elioration
demeurant significative six mois plus tard. Il s’agit donc d’une option
prometteuse pour les patientes ne r�epondant pas �a la
corticoth�erapie topique ou souhaitant �eviter l’utilisation �a long terme
de corticost�ero€ıdes.

Key Words: Vulvar lichen sclerosus, non-ablative laser therapy,
histology, symptom assessment, treatment tolerability
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Efficacy of Two Laser Treatment Strategies  
for Breast Cancer Survivors with 
Genitourinary Syndrome of Menopause

1. EVALUATING VEL VS. VEL+ND:YAG FOR PAIN IN BREAST CANCER 

SURVIVORS WITH GSM

The aim of this study was to compare the effectiveness of vaginal Er:YAG 

SMOOTH mode laser (VEL) treatment with a combined Nd:YAG laser + VEL 

treatment (Fotona, Slovenia) over time, with respect to therapeutic targets for 

pain in breast cancer survivors with GSM.

2. MORE THAN 200 WOMEN WHO RECEIVED EITHER VEL OR VEL+ND:YAG 

WERE ENROLLED

This retrospective, case-control study targeted sexually active breast cancer 

survivors who reported GSM with vulvodynia and dyspareunia. Propensity score 

(PS)-matching analysis was used to compare two-year postoperative data 

retrospectively. Symptoms were assessed using the visual analog scale (VAS) for 

vulvodynia before and after laser treatment for one, three, six, 12, and 24 months 

after completion. Female Sexual Function Index (FSFI) and Vaginal Health Index 

Score (VHIS) were also assessed.

3. RESULTS SHOW GREATER IMPROVEMENT FROM COMBINED TREATMENT

Comparing the two groups, the results confirmed that VEL+Nd:YAG treatment 

of the vaginal vestibule and vaginal opening reduced superficial vulvar pain 

more effectively, extensively, and over a longer period than VEL. FSFI improved 

significantly in the VEL+Nd:YAG group and persisted for two years. VHIS improved 

equally in both groups and was not significantly different. The VAS values in the 

VEL+Nd:YAG group and the VEL group decreased from the pre-treatment to  

3.79 ± 0.63 (p < 0.001 vs. baseline) and 5.56 ± 0.89 (p < 0.001 vs. baseline) after  

the third treatments, respectively. After 24 months, the VAS value in the 

VEL+Nd:YAG group and the VEL group was at 4.43 ± 1.38 (p < 0.001 vs. baseline) 

and 5.56 ± 0.89 (p < 0.001 vs. baseline), respectively. 

4. AN EFFECTIVE NOVEL TREATMENT FOR BREAST CANCER SURVIVORS 

WITH GSM

The study showed that VEL and Nd:YAG combination treatment is effective as a 

novel treatment for GSM with superficial vulvar pain and dyspareunia in breast 

cancer survivors. Over two years, the combination treatment was more effective 

than VEL alone. Combination therapy had no significant adverse events.

Authors: Okui NP,  

Okui M, Kouno Y, Nakano K, 

Gambacciani M 

- 

Published in: Cereus, 2023

Review began 04/06/2023 

Review ended 04/21/2023 

Published 05/05/2023

© Copyright 2023

Okui et al. This is an open access article

distributed under the terms of the Creative

Commons Attribution License CC-BY 4.0.,

which permits unrestricted use, distribution,

and reproduction in any medium, provided

the original author and source are credited.

Efficacy of Two Laser Treatment Strategies for

Breast Cancer Survivors With Genitourinary

Syndrome of Menopause

Nobuo Okui  , Machiko Okui  , Yuko Kouno  , Kaori Nakano  , Marco Gambacciani 

1. Department of Dentistry, Kanagawa Dental University, Kanagawa, JPN 2. Department of Urology, Dr. Okui’s

Urogynecology and Urology Clinic, Kanagawa, JPN 3. Menopause and Osteoporosis Unit, San Rossore Clinical Center,

Pisa, ITA

Corresponding author: Nobuo Okui, okuinobuo@gmail.com

Abstract

Background

A typical symptom of patients with genitourinary syndrome of menopause (GSM) is dyspareunia.

Dyspareunia has been thought to be caused by vaginal dryness. In recent years, a survey of breast cancer

survivors (BCS) with GSM has shown that para-hymen is the most painful. Dyspareunia and superficial

vulvar pain (vulvodynia) may be closely linked. A recent study showed that vulvodynia is very common in

BCS. Therefore, we believe treatment targeting the vagina and the vulva is necessary for pain in BCS with

GSM. We hypothesized that treating both the vagina and the vulva would solve the problem of BCS with

GSM. We compared the vaginal erbium SMOOTH mode laser (VEL) and neodymium-doped yttrium-

aluminum-garnet (Nd:YAG) laser (VEL+Nd:YAG) combination treatment over time. This study explores

therapeutic targets for pain in BCS with GSM.

Methodology

This retrospective, case-control study targeted sexually active BCS who reported GSM with vulvodynia and

dyspareunia. After all women enrolled in the VEL treatment group had completed treatment, we treated

women enrolled in the VEL+Nd:YAG treatment group. A total of 256 women who received either

VEL+Nd:YAG or VEL were enrolled. Propensity score (PS)-matching analysis was used to compare two-year

postoperative data retrospectively. The PS-matching results registered 102 patients in the VEL+Nd:YAG

group and 102 patients in the VEL group. Symptoms were assessed using the visual analog scale (VAS) for

vulvodynia before and after laser treatment for one, three, six, 12, and 24 months after completion. As a

preliminary study, the vulvodynia swab test confirmed the causative location of dyspareunia. Moreover, the

Female Sexual Function Index (FSFI) and Vaginal Health Index Score (VHIS) were assessed. FSFI and VHIS

were treated as supplement research because the conditions were unmet.

Results

In the vulvodynia swab test, dyspareunia, and para-hymen (especially at 4 o’clock and 9 o’clock), all felt pain,

and only a few felt pain in the vagina and labia. FSFI improved significantly in the VEL+Nd:YAG group and

persisted for two years. VHIS improved equally in both groups and was not significantly different. After the

first laser application, the VEL+Nd:YAG and the VEL groups showed sustained efficacy and safety in

vulvodynia. Baseline VAS scores (8.74 ± 0.72 vs. 8.79 ± 0.74; p = 0.564) were similar in both groups. Both

groups had a significant (p < 0.001) decrease in the VAS score. The VAS values in the VEL+Nd:YAG group and

the VEL group decreased from the pretreatment to 3.79 ± 0.63 (p < 0.001 vs. baseline) and 5.56 ± 0.89 (p <

0.001 vs. baseline) after the third treatments, respectively. After 24 months, the VAS value in the

VEL+Nd:YAG group and the VEL group was at 4.43 ± 1.38 (p < 0.001 vs. baseline) and 5.56 ± 0.89 (p < 0.001 vs.

baseline), respectively. The side effects in both groups were short-term and minor.

Conclusions

Both VEL+NdYAG and VEL effectively and safely treat GSM dyspareunia and vulvodynia in BCS. Comparing

the two groups, we confirmed that VEL+Nd:YAG treatment of the vaginal vestibule and vaginal opening

reduced superficial vulvar pain more effectively, extensively, and over a longer period than VEL. The results

of the vulvodynia swab test, FSFI, and VHIS suggest that the vulva and the vagina are important therapeutic

targets for pain in BCS with GSM. The importance of treating the vulvar area for superficial pain and

dyspareunia in GSM has been emphasized.

Categories: Obstetrics/Gynecology

Keywords: dyspareunia, vulvodynia, propensity score matching, superficial vulvar pain, postmenopausal women,

laser treatment, genitourinary syndrome of menopause
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rLaser Treatment for Patients With  
Vulvodynia and Interstitial Cystitis/Bladder 

Pain Syndrome: A Case Series  
(The UNICORN-3 Study)

1. EXPLORING LASER THERAPY FOR IC/BPS AND VULVODYNIA

This study aimed to assess the effectiveness of combined vaginal erbium:YAG 

(VEL) and neodymium:YAG (Nd:YAG) laser treatments in women suffering from 

interstitial cystitis/bladder pain syndrome (IC/BPS) and vulvodynia. The goal 

was to determine if addressing both vaginal and vulvar tissues could alleviate 

symptoms that had not responded to conventional therapies.

 

2. CASE SERIES USING COMBINED VAGINAL AND VULVAR LASER 

TREATMENT

Fifteen women diagnosed with both IC/BPS and vulvodynia underwent three 

combined VEL + Nd:YAG laser sessions (SP Dynamis, Fotona, Slovenia) at one-

month intervals. Clinical outcomes were assessed using pain scores (NRS-11), 

vulvodynia tests, bladder symptom indices (ICSI/ICPI), pelvic pain/urgency/

frequency scores (PUF), and urination diaries. Follow-ups were conducted at 6 

and 12 months to evaluate short- and long-term effects.

 

3. LASER REDUCED PAIN, URGENCY, AND FREQUENCY SIGNIFICANTLY

Significant improvements were observed in vulvodynia test scores, bladder 

pain (NRS-11), ICSI, ICPI, PUF scores, mean urination volume, and frequency, all 

showing sustained benefits at both six and 12 months. 

 

4. COMBINED LASER EFFECTIVE, SUGGESTING SYNERGISTIC SHORT-TERM 

RELIEF

The combined VEL + Nd:YAG laser treatment appears effective for managing 

coexisting IC/BPS and vulvodynia, offering both genital and urinary symptom relief. 
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Abstract

Introduction

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic pain disorder characterized by urgency,

frequency of urination, and pelvic pain. Women with IC/BPS often experience sexual dysfunction,

vulvodynia, and vaginal health issues. Combined erbium and neodymium yttrium aluminum garnet (YAG)

laser treatments targeting the vagina and vulva have shown promise in improving symptoms. Our study

aims to investigate the effectiveness of these combined laser treatments in women with IC/BPS and

vulvodynia.

Methods

Women diagnosed with vulvodynia and IC/BPS underwent combined laser treatment using vaginal

erbium:YAG laser (VEL) and neodymium:YAG laser (Nd:YAG). Various parameters were evaluated, including

the vulvodynia test, numeric rating scale (NRS-11) for pain, interstitial cystitis symptom index and problem

index (ICSI and ICPI), pelvic pain and urgency/frequency symptom score (PUF), and mean urination

volume/daily urination frequency in a three-day urination diary. Treatment was administered three times,

with intervals of one month between each session, and follow-up evaluations were conducted at six and 12

months. All statistical analyses were designed and programmed by the AI chatbot GPT-4 (chatGPT-4).

Results

Fifteen female patients diagnosed with vulvodynia and IC/BPS were treated with three sessions of VEL +

Nd:YAG. Significant improvements were observed in the vulvodynia test, NRS-11 scores, PUF, ICSI scores,

ICPI scores, mean urination volume, and daily urination frequency at six and 12 months (p<0.01). Short-

term improvements in IC/BPS pain scores correlated with improvements in the vulvodynia test (p=0.007),

suggesting a synergistic effect. However, no significant correlations were found at 12 months.

Conclusion

Combined laser treatments targeting the vagina and vulva showed significant therapeutic effects in women

with IC/BPS and vulvodynia. The addition of Nd:YAG to the VEL treatment enhanced outcomes. Short-term

improvements in IC/BPS pain scores correlated with improvements in the vulvodynia test, indicating a

synergistic effect. Long-term improvements in both vulvodynia and IC/BPS symptoms may occur

independently. These findings highlight the importance of comprehensive approaches for treating

coexisting vulvodynia and IC/BPS.

Categories: Obstetrics/Gynecology

Keywords: ai chatbot gpt-4, ai & robotics in healthcare, interstitial cystitis symptom index and problem index, pelvic

pain and urgency/frequency symptom score, numeric rating scale, neodymium:yag laser, erbium:yag laser,

vulvodynia, interstitial cystitis/bladder pain syndrome

Introduction
Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic pain disorder characterized by symptoms

such as urgency and frequency of urination, typically confined to the pelvic organs, pelvic floor

musculofascial support, or external genitalia [1,2]. Despite various therapeutic approaches being proposed,

there remains no definitive treatment. IC/BPS is defined based on patient reports and presents a broad range

of clinical symptoms due to various underlying causes, suggesting the possible existence of fundamentally

different etiological subgroups [3].

Recent studies have reported that women with IC/BPS show more significant sexual dysfunction,

deteriorated vaginal health status, and increased vulvodynia (persistent unexplained pain in the vulva of

more than three months duration) compared to healthy individuals [4,5]. Vulvodynia and IC/BPS often co-

1 2 3 3
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Short-term effects of an erbium/neodymium laser combination in superficial
dyspareunia: a pilot study
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ABSTRACT
Objective: This prospective pilot study aimed to evaluate the effects of associating a neodymium:yt-
trium–aluminum–garnet (Nd:YAG) laser with a vaginal erbium laser (VEL), as a non-ablative photother-
mal therapy for superficial dyspareunia in postmenopausal women (PMW) suffering from genitourinary
syndrome of menopause (GSM).
Methods: Two groups of sexually active PMW reporting superficial dyspareunia were selected: one (15
patients, VEL) was treated using an erbium:yttrium–aluminum–garnet laser crystal (XS Fotona
SMOOTH; Fotona, Ljubljana, Slovenia) with a wavelength of 2940 nm; in the other group (15 patients,
VELþNd:YAG) this treatment was followed by Nd:YAG laser (Fotona SP Dynamis, PIANO mode) treat-
ment. Treatment consisted of three laser applications at 30-day intervals. Symptoms were assessed
before, after each laser application and after 1 and 3months from the end of the treatment, using the
subjective visual analog scale (VAS) for superficial dyspareunia.
Results: Both groups showed a rapid and significant improvement of superficial dyspareunia over
time (p< 0.001) independently from age and years since menopause. The VELþNd:YAG group
showed a greater improvement of superficial dyspareunia (p< 0.001); this difference was evident since
the first treatment and remained stable over time.
Conclusions: The addition of Nd:YAG to VEL may induce greater improvement in superficial dyspar-
eunia in PMW with GSM.
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Introduction

Dyspareunia is the most bothersome symptom in sexually
active women suffering from genitourinary syndrome of meno-
pause (GSM). Besides other chronic and generally progressive
genital and urinary symptoms associated with estrogen defi-
ciency, dyspareunia severely jeopardizes sexual relationships
and quality of life for postmenopausal women (PMW) [1]. In
addition to hormonal and non-hormonal therapies [2,3],
recently it has been demonstrated that the non-invasive, non-
ablative 2940nm erbium:yttrium–aluminum–garnet (Er:YAG)
laser, using the SMOOTH mode (vaginal erbium laser [VEL]),
may improve GSM symptoms as well as stress urinary incontin-
ence [4–15]. A large survey conducted in more than 113,000
women showed that the VEL appears to be safe, with a very
low risk profile, with transient, mild to moderate minor side
effects occurring with very low frequencies [15].

The neodymium:YAG (Nd:YAG) laser is a solid-state crystal
laser-emitting light with a wavelength of 1064nm that has a
deeper optical penetration into tissue. The Nd:YAG laser is
one of the most versatile and interesting lasers in dermato-
logical laser medicine, having a wide spectrum of applications.
Depending on the wavelength and mode, the Nd:YAG laser
can be used for benign pigmented lesions (tattoos, traumatic

tattoos, cafe-au-lait macules, lentigines), epilation and vascular
lesions (teleangiectasias, hemangiomas). With its long pulses
and durations in the range of seconds (PIANO mode), the
Nd:YAG laser is ideal for homogeneous bulk heating of the tis-
sues, such as the dermis or the subcutaneous fat. In the
PIANO mode, with long pulse duration in the range of sec-
onds, deeper structures can be reached in a very gentle, prac-
tically painless way. The PIANO mode has been successfully
used for esthetic and dermatological indications, including
lichen sclerosus treatment [16,17]. The combination of Er:YAG
and Nd:YAG lasers has been demonstrated to be effective for
non-invasive dermatologic and esthetic indications [16,18,19].
Therefore, the characteristics of the Nd:YAG laser in the PIANO
mode could be of help also in treating the vulva and particu-
larly the posterior commissure in PMW suffering from GSM.
The aim of our pilot study was to investigate the efficacy of
combined VEL and Nd:YAG laser treatment in PMW suffering
from GSM with superficial dyspareunia.

Materials and methods

This pilot, prospective, comparative study was performed in
sexually active PMW attending the outpatient Menopause
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1. A NOVEL COMBINATION LASER THERAPY FOR SUPERFICIAL DYSPAREUNIA

This prospective pilot study aimed to evaluate the effects of combining Nd:YAG 

laser with vaginal erbium laser (VEL), as a non-ablative photothermal therapy 

for superficial dyspareunia in postmenopausal women (PMW) suffering from 

genitourinary syndrome of menopause (GSM).

2. SINGLE VS. DUAL TREATMENT COMPARED BEFORE AND AFTER 3 

SESSIONS

Two groups of sexually active PMW reporting superficial dyspareunia were 

selected: one (15 patients, VEL) was treated using an Er:YAG laser (XS Fotona 

SMOOTH; Fotona, Ljubljana, Slovenia) with a wavelength of 2940 nm; in the 

other group (15 patients, VEL + Nd:YAG), this treatment was followed by Nd:YAG 

laser (Fotona SP Dynamis, PIANO mode) treatment. Treatment consisted of three 

laser applications at 30-day intervals. Symptoms were assessed before, after 

each laser application and after 1 and 3 months from the end of the treatment, 

using the subjective visual analog scale (VAS) for superficial dyspareunia.

3. THE VEL + ND:YAG GROUP SHOWED GREATER IMPROVEMENT

The results of this study showed that both groups achieved a rapid and significant 

improvement of superficial dyspareunia over time (p<0.001) independently from 

age and years since menopause. The VEL + Nd:YAG group showed a greater 

improvement of superficial dyspareunia (p<0.001); this difference was evident 

since the first treatment and remained stable over time.

4. COMBINING ND:YAG WITH VEL OFFERS BENEFITS FOR TREATING 

SUPERFICIAL DYSPAREUNIA 

The addition of Nd:YAG to the vaginal erbium laser (VEL) protocol may induce greater 

improvement of superficial dyspareunia in postmenopausal women with GSM.
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rSuperficial Dyspareunia Treatment with 
Hyperstacking of Er:YAG SMOOTH Laser:  

A Short-Term, Pilot Study in Breast  
Cancer Survivors

1. TREATING SUPERFICIAL DYSPAREUNIA IN POSTMENOPAUSAL BREAST 

CANCER SURVIVORS

The purpose of this study was to evaluate the effects of a modified Vaginal 

Erbium Laser (VEL) protocol with hyperstack mode on the vaginal vestibulum 

and introitus to treat superficial dyspareunia in postmenopausal breast cancer 

survivors suffering from genitourinary syndrome of menopause (GSM).

 

2. ENHANCING THE VEL PROTOCOL WITH A SECOND STEP OF ERBIUM 

HYPERSTACKING 

This prospective, randomized pilot study analyzed two groups of postmenopausal 

women suffering from superficial dyspareunia.  34 women (VEL group) were 

treated with 2,940 nm Er:YAG laser (XS Fotona SMOOTH; Fotona, Ljubljana, 

Slovenia), while a second group of 34 patients (hyperstack group) received 

the same treatment along with a modified second step of the VEL protocol for 

the treatment of the vestibulum and introitus, which consisted of hyperstacked 

subablative, long pulses with very low fluence. For each group, three laser 

applications at 30-day intervals were performed. Symptoms were assessed 

before, after each application, and after 1 and 3 months from the last laser 

application, using the visual analog scale score for superficial dyspareunia.

 

3. RESULTS SHOW GREATER AND MORE PERSISTENT IMPROVEMENT IN 

HYPERSTACK GROUP

The results of this study showed that superficial dyspareunia improved in both 

groups over time (P < 0.001), regardless of age and years since menopause status. 

The reduction in the visual analog scale score after the third laser application was 

58% in the VEL group versus 73.5% in the hyperstack group. Since the first of the 

three laser sessions, the hyperstack group showed more notable (P < 0.001) and 

persistent improvement of superficial dyspareunia symptoms.

 

4. HYPERSTACK TREATMENT LEADS TO MORE SIGNIFICANT IMPROVEMENT

Adding a hyperstack treatment protocol to the standard VEL treatment may 

enhance the beneficial effects on superficial dyspareunia in breast cancer survivors. 

The hyperstack treatment of the introitus and vestibulum leads to a more significant 

improvement in superficial dyspareunia than VEL treatment alone.

Authors: Fidecicchi T,  
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Efficacy and Safety of Non-ablative  
Vaginal Er:YAG Laser Treatment as a Novel 
Surgical Treatment for Overactive Bladder 

Syndrome: Comparison with Anticholinergics 
and    3-adrenoceptor Agonists

1. IMPROVEMENT OF OAB SYMPTOMS

According to this large study with 150 patients, Er:YAG laser protocol (Dynamis, 

Fotona, Slovenia) demonstrated comparable efficacy to anticholinergics 

(fesoterodine, 4 mg) or β3-adrenoceptor agonists (mirabegron, 25 mg). 

Compared to both medicines, the Er:YAG laser was the only therapy to promote 

vaginal cell synthesis and improve VHIS scores.

2. BETTER VAGINAL HEALTH STATUS

Er:YAG laser therapy has been shown to significantly improve the vaginal tissue 

and its overall health status.

3. DIFFERENT SAFETY PROFILE

There have been no adverse effects reported in the laser group, but there were 

some observed in the pharmacotherapy groups. Mouth dryness, associated with 

the use of medications for example, led to a desire to change the treatment in up 

to 22% of patients.

4. NEW INSIGHTS INTO MECHANISMS OF ACTION

The results of the laser group may indicate the presence of a relationship 

between the vaginal condition and OAB, which from a different perspective can 

be considered a pathway that closely connects the vagina and bladder via the 

OAB mechanism. Er:YAG laser therapy can improve OAB symptoms through a 

different mechanism than that involved in pharmacotherapy.
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Exploring the Impact of Non-Ablative  
Erbium Laser Therapy on Recurrent  
Vaginal Candidiasis

1. TESTING LASER THERAPY FOR RECURRENT VAGINAL CANDIDIASIS 

(RVVC)

This study aimed to assess the safety and effectiveness of non-ablative Er:YAG 

vaginal laser therapy in treating women with recurrent vulvovaginal candidiasis 

(RVVC), a condition marked by multiple yeast infections per year. The goal was 

to evaluate its ability to reduce both symptoms and the presence of Candida and 

other pathogens.

 

2. MULTI-CENTER STUDY WITH SYMPTOM AND PATHOGEN MONITORING

A total of 167 women with RVVC from 17 gynecological centers in 11 countries 

underwent four non-ablative vaginal Er:YAG laser sessions (SP Dynamis, Fotona, 

Slovenia) over four months. The study tracked microbiological cultures and five 

key symptoms (burning, itching, dyspareunia, dysuria, discharge) at baseline, 3 

months, and 9 months post-treatment. Patient satisfaction and adverse effects 

were also recorded to evaluate safety and acceptability.

 

3. LASER REDUCED CANDIDA AND IMPROVED SYMPTOMS SIGNIFICANTLY

The therapy led to significant improvement in all bothersome symptoms, with 

complete symptom resolution (VAS = 0) in 38%–74% of women depending on the 

symptom, and reductions maintained at 9 months. Candida albicans prevalence 

dropped from 80% to 30%, with a complete pathogen elimination in 64% of 

participants. Patients reported high satisfaction (86% satisfied/very satisfied), 

and only minor, transient adverse effects were observed.

 

4. PROMISING, SAFE ALTERNATIVE TO CONVENTIONAL ANTIFUNGAL 

TREATMENTS

Non-ablative vaginal Er:YAG laser therapy appears to be a safe and effective 

treatment for RVVC, showing durable symptom relief and significant pathogen 

reduction. It may serve as a promising non-pharmacological option, especially for 

patients with recurrent infections resistant to standard treatments.       
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ABSTRACT
Objectives: To assess the effect of non‐ablative Er:YAG laser therapy on the symptoms and microbiological conditions of

women with recurrent vulvovaginal candidiasis (RVVC).

Materials and Methods: One hundred and sixty‐seven women (mean age 34.1 ± 8.57 years) participated in this cohort

study. Women diagnosed with RVVC received four vaginal laser therapies within 4 months. At baseline, 3 months, and

9 months after the last laser therapy microbiological assessment, improvement of five bothersome symptoms related to

vaginal infection (burning, itching, dyspareunia, dysuria, and abnormal discharge), and the safety of the laser therapy and

overall patient satisfaction were assessed.

Results: Non‐ablative vaginal Er:YAG laser therapy resulted in improvements of all bothersome symptoms and was

statistically significant at 3 and 9 months following the therapy. A complete resolution in symptoms (VAS = 0) was

observed in 38%–74% of women, depending on the symptom. Nine months after therapy, the prevalence of Candida

albicans dropped from 80% to 30%, and a complete elimination of pathogens was detected in 64% of the women. The laser

therapy appeared to be effective in the elimination of non‐albicans Candida species. A total of 86% of the patients

reported being satisfied or very satisfied with the therapy. Only minor and transient adverse effects were recorded during

the study.

Conclusion: Non‐ablative vaginal Er:YAG laser therapy proved to be a promising treatment for RVVC in women. The effect

was achieved by improving their vaginal health by lowering the load of pathogenic yeast and by promoting the restoration of a

favorable environment for normal microflora.

© 2025 Wiley Periodicals LLC.

187 of 230Lasers in Surgery and Medicine, 2025; 57:187–194
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Microbiological findings in vaginal swabs of participants during the study.  
Data are given as prevalence of specific species (B, baseline; FU1, after  
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1. EXAMINING THE EFFECTIVENESS OF NON-ABLATIVE ER:YAG LASER FOR 

PATIENTS WITH IC/BPS

There are no established treatments for interstitial cystitis/bladder pain syndrome 

(IC/BPS). The authors conducted a study to verify the effectiveness of non-

ablative vaginal Er:YAG laser (VEL) treatment for patients with IC/BPS who were 

resistant to conventional treatments.  

2. A YEAR-LONG STUDY OF 12 IC/BPS PATIENTS 

A total of 12 patients without improvement after several treatments underwent 

nonablative vaginal Er:YAG laser treatment (XS Dynamis, Fotona, Slovenia) 

once a month for 12 months. The numeric rating scale-11 (NRS-11), O’Leary–Sant 

interstitial cystitis symptom and problem indexes (ICSI and ICPI), functional 

bladder capacity, and daily urinary frequency were recorded.  

3. RESULTS SHOW IMPROVEMENT IN 9 OF 12 PATIENTS 

VEL treatment demonstrated efficacy for both ulcerative and non-ulcerative 

patients with IC/BPS. The response rate was 75% (9 out of 12). The NRS-11 scores 

and ICSI and ICPI improved in all responders. The bladder capacity and urinary 

frequency also normalized. The residual effect lasted for 18 months from the first 

treatment, without long-term side-effects.  

4. A PROMISING TREATMENT OPTION FOR PATIENTS WITH IC/BPS 

Nonablative vaginal Er:YAG laser treatment is a safe and effective treatment for 

patients with IC/BPS. 
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Introduction

Episiotomy has become one of the most commonly per-
formed surgical procedures in the world [1]. However, routine 
use of episiotomy has been questioned due to complications and 
a lack of evidence that it improves childbirth outcomes [1]. Un-
satisfactory healing of episiotomies can result in long-term con-
sequences such as wound scarring, skin tags, asymmetry or ex-
cessive narrowing of the introitus, pain, persistent dyspareunia, 
and complications in subsequent vaginal births [1]. The patient’s 
sex life and overall quality of life can be significantly affected.

Conservative treatment methods such as vaginal dilators 
and perineal massage provide relief in a minority of patients 
[2]. Patients who do not respond to conservative management 
have the option of surgical revision [2,3]. There is a need for 
effective less invasive approaches [4]. Lasers are widely used in 
aesthetics and dermatology for scar revision to reduce the vis-
ibility of scars and to improve the functionality of the scarred 
part of the body [5]. Laser light causes controlled damage to 
the tissue in order to remodel the surface and at the same time 
exploit dermal and epidermal tissue regeneration capabilities 
and collagen remodeling [6,7]. Different types of lasers are used, 
but the 2940 nm erbium YAG (Er:YAG) laser is the most suit-
able for sensitive skin areas due to its high absorption in water 
which allows for high precision ablation, low thermal effect, 
faster healing, and a better safety profile compared with other 
ablative lasers [8-10]. Approximately 4 µm are ablated per J/cm2 

[11]. An even gentler approach can be achieved by fractional la-
ser ablation which removes only columns of the treated area, 
leaving intervening areas of unharmed skin that help in rapid 

re-epithelization, reducing the chances of adverse effects [12].
The purpose of this study was to evaluate the efficacy and 

safety of erbium laser scar revision for relief of symptoms re-
lated to episiotomy scars. 

Methods

This single-center study was performed in the period from 
September 2017 to March 2019. It was approved by the insti-
tutional ethics committee. Inclusion criteria were patients with 
episiotomy scars complaining of at least one of the following 
symptoms: dyspareunia, pain while sitting, pain at pressure, 
pulling, bumps at perineum, and/or bleeding after intercourse. 
Exclusion criteria were: pregnancy, open wound on perineum, 
infection on perineum, active genital herpes, keloid scar. All 
patients provided informed consent.

No anesthetic was applied. Cold air cooling (Zimmer cool-
ing system, Zimmer MedizinSysteme GmbH, Neu-Ulm, Ger-
many) was used to increase patient comfort. Patients under-
went ablative Er:YAG laser (2940 nm, XS Dynamis, Fotona, 
Ljubljana, Slovenia) treatment in a two-step protocol; full spot 
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1. ASSESSING THE EFFICACY OF ER:YAG TREATMENT FOR EPISIOTOMY 

SCAR SYMPTOMS

The purpose of this study was to evaluate Erbium:YAG (Er:YAG) laser treatment 

for relief of long-term symptoms related to episiotomy scars. 

2. 110 PATIENTS RECEIVED THREE ER:YAG LASER TREATMENT SESSIONS IN 

A TWO-STEP PROTOCOL

This single-arm study included patients with episiotomy scars complaining of 

at least one of the following: dyspareunia, pain while sitting, pain at pressure, 

pulling, bumps at perineum, and bleeding after intercourse. 110 patients aged 

22–50 years (mean age 33 years) received three Er:YAG laser treatment sessions 

(XS Dynamis, Fotona, Slovenia) in a two-step protocol: full-spot cold ablation 

along the scar, and fractional ablation across the whole episiotomy surface. 

3. RESULTS SHOWED SIGNIFICANT IMPROVEMENT WITH MINIMAL SIDE 

EFFECTS

Improvement and side effects were monitored at every treatment and 3 and 

12 months after the last procedure. Average improvement increased with each 

treatment session and was maintained during 12 months of follow-up (average 

improvement at 12 months was 9.1±1.1 on a 0–10 scale). All patients achieved 

improvement and 52.7% became symptom free. Average pain during the 

procedure (without anesthesia) was 5.4/10. Side effects were mild and transient.

4. LASER TREATMENT FOR EPISIOTOMY SCARS IS AN EFFECTIVE 

ALTERNATIVE TO SURGERY  

The study confirmed that Erbium laser treatment is an excellent candidate as a 

less invasive alternative to surgery for relief of long-term symptoms related to 

episiotomy scars.

Two-step protocol for Er:YAG laser resurfacing  
of episiotomy scar. A) Full spot cold ablation 
along the scar with non-overlapping pulses.  
B) Fractional ablation across the whole 
episiotomy surface with 2 cm margins.  
C) Immediately after the procedure.
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1. EXAMINING THE EFFICACY AND SAFETY OF SUTURELESS LASER 

LABIAPLASTY 

The purpose of this study is to report on a “sutureless” laser labiaplasty and to 

evaluate the efficacy and safety of this technique. Vaginal labiaplasty, the surgical 

reduction of the labia minora as a treatment for labia hypertrophy, has become 

a common procedure, with many different techniques yet no optimal approach 

suggested.  

2. A RETROSPECTIVE ANALYSIS OF 80 FEMALE PATIENTS

A retrospective chart review analysis of 80 female patients who underwent laser 

labiaplasty with 2940 nm Er:YAG laser (SP Dynamis, Fotona, Slovenia) between 

February 2015 and April 2018 was conducted. The labiaplasty procedure 

was carried out in around 30-40 minutes, and there were no intraoperative 

complications. The patients were asked about or checked for side effects and 

answered a questionnaire regarding their satisfaction.  

3. THE MAJORITY OF PATIENTS SHOWED HIGH SATISFACTION, WITHOUT 

SIDE EFFECTS

The majority of women (71 or 89%) did not experience any side effects, 7 (9%) 

developed wound infection, bleeding was reported by 1 patient, and 1 woman 

reported hematoma formation. All of the patients reported high satisfaction. 

There were no partly satisfied or dissatisfied patients.  

4. SUTURELESS LASER LABIAPLASTY CAN BE CONSIDERED SAFE  

AND EFFECTIVE 

Sutureless laser labiaplasty is a safe and effective way of improving women’s lives 

and is associated with a high degree of patient satisfaction. 

Patient before and 3 weeks after procedure.
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Effectiveness and Safety of Ablative 
Er:YAG Laser Treatment for  

External Genital Warts 

1. EXAMINING THE USE OF ER:YAG LASER FOR REMOVING GENITAL WARTS 

The aim of this study is to evaluate the effectiveness and safety of using ablative 

Er:YAG laser for removal of external genital warts (EGW), also called condylomata 

acuminata (CA).  

2. MORE THAN 100 FEMALE PATIENTS INCLUDED IN RETROSPECTIVE 

COHORT STUDY 

This was a retrospective cohort study performed at the Juna Gynecology Clinic 

in Ljubljana, Slovenia. A total of 133 female patients older than 18 years (mean 

age 39.6 ±12.9 years, range: 19–80) that were clinically diagnosed with EGW and 

were treated with ablative Er:YAG laser (Dynamis, Fotona, Slovenia) between 

January 2012 and December 2017 were included in the study. EGW had been 

present from one to seven months, with a mean presence of 2.1 ±2.0 months. The 

majority of the warts were on the labia majora with some also on the mons pubis. 

The size of the lesions was 2–8 mm.  

3. THE MAJORITY OF PATIENTS SHOWED COMPLETE CLEARANCE, WITHOUT 

RECURRENCE 

The majority of the 116 patients who completed therapy (74 patients) received 

only one treatment and 82 of the patients (n = 95) showed complete clearance of 

the lesions, without recurrence observed to date of analysis. Complete clearance 

was achieved after an average of 1.33 treatment sessions. Recurrence was 

reported by 21 patients (18). Recorded adverse effects of laser treatment were 

mild and transient.  

4. ER:YAG LASER IS A SIMPLE, QUICK AND SAFE PROCEDURE FOR REMOVAL 

OF EGW 

Er:YAG laser removal of EGW is a simple, quick and safe procedure, particularly 

suitable for large volume EGW or those that are located in anatomical sites 

difficult to access by other techniques. 

Authors: Bizjak Ogrinc U  

& Sencar S

-

Published in: Slovenian 

Medical journal, 2020
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Age group 

 

19-29

30-39 

40-49

50-59

60-69

70-80

Overall

No. of  
patients 
[n] 
 

26

35

31

12

8

4

116

Mean no. of 
 treatments
(95% CI) 
 

1.96   (1.43-2.49)

1.63   (1.26-1.99)

1.45   (1.15-1.75)

1.25   (0.96-1.54)

1.50   (1.05-1.95)

1.50   (0.58-2.42)

1.60   (1.42-1.78)

Patients  
requiring single 
treatment
[n, (%)] 

14  (54.8)

24  (68.6)

21  (67.7)

9  (75.0)

4  (50.0)

2  (50.0)

74  (63.8)

Effectiveness of  
treatment CC  
[n, (%; 95% CI)]

21  (80.7;73.6-89.9)

27  (77.1; 79.5-84.8)

29  (93.5; 89.1-98.0)

10  (83.3; 76.6-90.1)

4  (50.5; 40.9-59.1)

4  (100; 100-100)

95  (81.9; 74.9-88.9)

Mean no. of treat-
ments needed for 
CCb (95% CI)

1.62  (1.11-2.13)

1.19  (0.94-1.43)

1.34  (1.09-1.60)

1.10  (0.87-1.33)

1.00  (1.00-1.00)

1.50  (0.58-2.42)

1.33  (1.17-1.48)

Effectiveness (Complete Clearance (CC)) of Er: YAG laser treatment within the 
age groups.
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Safety of Vaginal Erbium Laser:  
A Review of 113,000 Patients  
Treated in the Past 8 Years 

1. EVALUATING THE FREQUENCY OF ADVERSE EFFECTS FROM VAGINAL 

ERBIUM LASER (VEL)

The aim of this study was to obtain information on the frequency of occurrence 

of adverse effects (AEs) related to vaginal erbium laser (VEL) treatment.

2. LARGEST SURVEY ON AES FOR PROCEDURES PERFORMED IN GYNECOLOGY 

WITH EB DEVICES 

A global survey was conducted among practitioners using the non-ablative VEL 

treatment. Users were invited to provide the number of patients treated with VEL 

(Fotona, Slovenia) and the number of observed laser-related AEs. 

The survey was conducted from August 2018 to April 2019. Responses from 535 

practitioners were collected, with a total of 113,174 patients treated in the period 

from 2012 to 2019. 

3. AES WERE MILD TO MODERATE, TRANSIENT AND APPEARED WITH LOW 

FREQUENCIES. 

Out of 535 respondents, 160 (30%) shared detailed information about the 

indications they treated in a population of 62,727 patients, whereas 188 

respondents (35%) provided information on the frequency of AEs observed 

in their treated population of 43,095 patients. All observed AEs were mild to 

moderate, transient and appeared with low frequencies.

4. VAGINAL ERBIUM LASER (VEL) TREATMENTS APPEARS TO BE VERY SAFE

Minimally invasive thermal-only laser treatments using the non-ablative VEL 

procedure appear to be safe, and carry a very low risk profile.  

Authors: Gambacciani M, 

Cervigni A, Gaspar A,  

Novakov Mikić A, Gaviria PJE, 

Koron N, Vizintin Z
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Published in:  

Climacteric, 2020

A
d

d
it

io
n

a
l 

R
e

a
d

in
g

Reported adverse effect (AEs), mean frequency of AE occurrence, range of reported  

frequencies, and calculated overall frequency.

aBCa, bias-corrected and accelerated (BCa) bootstrap interval, based on  
1000 bootstrap samples (999 for burns, 982 for introital irritation, 985 for  
infection, 866 for itching, 653 for abnormal bleeding, 637 for dyspareunia,  
858 for discoloration); bcalculated as the number of AEs per patients  
included in the safety analysis (n=43,095)

Vaginal discharge
Edema
Pain (during treatment)
Pinpoint bleeding
Dryness
De novo urinary incontinence
Burns
Post-operative pain
Mild irritation of the introitus
Discoloration
Itching
Infection
Abnormal bleeding
Dyspareunia

47
23
30
33
14
13
7
7
4
2
2
4
1
1

6.53
3.72
1.92
1.55
0.22
0.28
0.10
0.47
0.56
0.10
0.06
0.03
0.04

0.004

0.00–100
0.00–100
0.00–50.0
0.00–50.0
0.00–7.37
0.00–14.3
0.00–10.0
0.00–37.7
0.00–70.0
0.00–16.7
0.00–10.0
0.00–3.33
0.00–6.67
0.00–0.69

Adverse effect

4.01
3.45
1.44
1.16

0.48
0.21
0.16
0.10
0.44
0.02
0.01
0.01

0.005
0.002

Number of respondents
reporting the AE (n)

Mean of 
frequencies (%)

Range of
frequencies (%)

24 weeks
frequencies (%)b

BCa bootstrap
intervala

3.69–9.67
1.80–5.86
1.09–2.92
0.87–2.36
0.10–0.36
0.12–0.49
0.02–0.22
0.07–1.06

0.007–1.70
0.003–0.32
0.001–0.24
0.001–0.07
0.04–0.16
0.04–0.17



69

Effects of Non-ablative Er:YAG Laser on the  
Skin and the Vaginal Wall: A Systematic Review  

of the Clinical and Experimental Literature

1. EVALUATING THE EFFECTS OF NON-ABLATIVE ER:YAG LASER ON THE 

SKIN AND THE VAGINAL WALL

The aim of this systematic review was to summarize current knowledge about 

the effects of non-ablative Er:YAG laser on the skin and vaginal wall.

2. A REVIEW OF STUDIES FROM MEDLINE, EMBASE, COCHRANE, AND THE 

WEB OF SCIENCE

Studies investigating objectively measured effects of non-ablative Er:YAG 

laser on the skin or vaginal wall were included. The authors identified in vitro 

or ex vivo studies on human cells or tissues, studies in rats, and clinical studies. 

Most studies were on the skin (n = 11), while the rest were on the vagina  

(n = 4). Owing to the lack of methodological uniformity, no meta-analysis 

could be performed and therefore results were presented as a narrative review.

3. RESULTS SHOW A POSITIVE RESPONSE IN MULTIPLE OBJECTIVELY 

MEASURED EFFECTS 

Although the methods used were not comparable, there were demonstrable 

effects in all studies. Immediately after application, an increase in superficial 

temperature, partial preservation of epithelium and subepithelial extracellular 

matrix coagulation were documented. Later, an increase in epithelial thickness, 

inflammatory response, fibroblast proliferation, an increase in the amount of 

collagen, and vascularization were described. 

4. ER:YAG LASER PRODUCES POSITIVE EFFECTS WITHOUT EPITHELIAL 

ABLATION

Er:YAG laser energy may induce changes in the deeper skin or vaginal wall, 

without causing unwanted epithelial ablation. Laser energy initiates a process 

of cell activation, production of extracellular matrix, and tissue remodeling.
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