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Abstract
Introduction and hypothesis  Female stress urinary incontinence (SUI) is a prevalent condition, and conservative treatment 
options are needed. Were evaluated CO2 laser and radiofrequency as treatment for SUI.
Methods  One hundred thirty-nine women with SUI were eligible and randomized in a three-arm double-blind randomized 
controlled trial into radiofrequency (RF), laser (LS) and sham control (SCT) groups, with 3-monthly outpatient treatment 
sessions. One hundred fourteen women were included, 38 in each group, during a 12-month follow-up.
The primary outcomes were: subjective improvement of SUI, evaluated on a Likert scale, and objective cure, which was a 
composite outcome defined according to negative stress tests, voiding diary and pad test. Questionnaires were also applied. 
The sample size was calculated to provide 80% power to identify a 20% difference between groups, p < 0.05.
Results  Subjective improvement and objective cure of SUI were identified respectively in 72.6% and 45.2% in LS and in 
61.7% and 44.7% in RF, both significantly higher than the 30.0% and 14.0% in SCT. Considering only mild cases (pad test 
< 10 g), objective cure was achieved in 66.7% in LS, 63.6% in RF and 22.2% in SCT. Significant reduction in the number of 
episodes of urinary incontinence was found according to voiding diaries (p = 0.029) and pad weight (p = 0.021). A significant 
reduction in urgency and urinary loss during sexual intercourse was observed only with LS and RF. Improvement in quality 
of life was also verified by the I-QoL and ICIQ-SF in favor of the energy-treated groups.
Conclusions  CO2 laser and radiofrequency are outpatient options for SUI treatment, with no major complications. They had 
similar results and presented better results than in the sham control group.
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Introduction

Female urinary incontinence (UI) is a highly prevalent con-
dition that results in worsening of quality of life [1]. Several 
factors, such as aging, pregnancy, vaginal delivery, men-
opause and loss of collagen, may contribute to UI [1, 2]. 
Stress urinary incontinence (SUI) is defined as a sign and 
symptom of involuntary loss of urine on effort or physical 
exertion [3]. It affects 50% of all incontinent women.

In the absence of pelvic organ prolapse, conservative 
treatments for SUI, such as behavioral changes and physi-
otherapy, achieve up to 70% continence [4]; however, many 
women discontinue pelvic floor exercises after a few weeks, 
so surgery using polypropylene meshes has been considered 
the gold standard treatment [5].
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Currently, there are concerns about the use of polypropyl-
ene due to postoperative chronic pain, mainly for the tran-
sobturator route. In addition, an increase in bladder perfora-
tion, major vascular or visceral injury and suprapubic pain, 
more related to the retropubic approach, was reported after 
the dissemination of this technique [6].

Within this scenario, alternative therapies have emerged. 
The use of vaginal energy in genitourinary syndrome of 
menopause (GSM) has shown promising results with con-
sistent improvement in symptoms [7, 8]. Based on this, some 
authors suggested the use of laser (LS) for UI treatment [9, 
10]. Another option to deliver energy to tissues is microabla-
tive fractionated radiofrequency (RF), a more accessible and 
less expensive technology than lasers. The use of radiofre-
quency for the treatment of UI and GSM has also already 
been described with good results [11, 12].

The aim of this study was to evaluate the use of LS and 
RF for SUI treatment compared to a sham control group 
(SCT).

Methods

This is a prospective double-blind randomized study to 
compare the efficacy of CO2 laser and RF compared to a 
SCT group for the treatment of SUI (LARF study-arm 3). It 
was conducted at the Sector of Urogynecology and Vaginal 
Surgery, Hospital São Paulo and Federal University of São 
Paulo, a tertiary referral academic center, after receiving the 
approval of the Institutional and National Ethics Commit-
tee. The study was registered at Brazilian National Clinical 
Trials (REBEC RBR-33jphr).

Women referred for SUI were eligible for the study, 
as confirmed by a stress test. Exclusion criteria were: 
the presence of urgent urinary incontinence [3] or pel-
vic organ prolapse beyond the hymen; use of medica-
tion for overactive bladder syndrome or vaginal estrogen 
therapy in the prior 6 months or diuretics; active infection 
of urinary tract or with HPV or herpes; abnormal vagi-
nal bleeding; previous surgical SUI treatment or pelvic 
radiotherapy.

After providing written informed consent, women were 
randomized to be in the CO2 laser, RF or SCT group (allo-
cation ratio 1:1:1). Block randomization was performed 
using a computerized random number generator (Micro-
soft® Excel), and the list was kept by the nurse in charge 
of the protocol, who scheduled the treatment sessions 
[13].

The pre- and posttreatment protocol included com-
plete urogynecology history, gynecological examination, 
supine and standing cough stress test (performed with 
comfortably full bladder), 1-h pad-test [3], 7-day voiding 
diary [3], quality of life evaluation using the Incontinence 

Quality of Life Questionnaire (I-QoL) [14], International 
Consultation on Incontinence Questionnaire–Short Form 
(ICQ-SF) [15] and the Female Sexual Function Index 
(FSF-I) [16] validated for the Portuguese language. Par-
ticipants’ subjective impression of improvement regard-
ing SUI was also evaluated using a Likert scale (1 = 
much worse, 2 = worse, 3 = neutral, 4 =better, 5 = much 
better).

The severity of UI was classified by pad test weight as 
mild (< 10 g), moderate (11–50 g) or severe (> 50 g) [3]. 
Women were also classified by reported symptoms into pure 
SUI or predominant SUI when, in addition to SUI as their 
main complaint, they reported associated symptoms such as 
urgency or nocturia.

All participants received behavioral orientations at the 
first visit, including guidance on water intake and urinary 
frequency to prevent incontinence. All participants and the 
outcome assessors were blinded to the intervention group, 
and only the physician who performed the treatment applica-
tion was aware of it.

The outpatient basis procedures were performed from 
August 2018 to September 2019. The treatment protocol 
included three subsequent monthly energy application ses-
sions, lasting 15 min each. With the patient in gynecologi-
cal position, after antisepsis, 2% lidocaine gel was applied 
to the vaginal introitus, and then after 10 min the vaginal 
epithelium was moistened with saline solution for RF and 
dried with gauze for laser. The probe was activated all over 
the vaginal walls, starting from the proximal third to the 
introitus, making matrix lines on all vaginal walls, and a 
second time between 10 and 2 o’clock positions address-
ing the suburethral area, by direct vision, using a vaginal 
speculum for RF and by rotating and pulling the vaginal 
probe according to the equipment orientation marks for 
laser.

The equipment used in the radiofrequency group was 
a Wavetronic™ 6000 Touch System with MegapulseHF 
FRAXX™, using a LINLY™ fractionated vaginal probe, 
manufactured by Loktal Medical Electronics (São Paulo, 
Brazil). The vaginal probe had 64 microneedles (800 μm 
long, 200 μm diameter) distributed in an 8 × 8 matrix, and 
the needles were separated from each other by 1.27 mm. 
The 4-MHz generator was configured to Fraxx mode, low 
intensity mode, with an activation time of 40 ms, power 
of 45 watts and 70.3 mJ/cm2 fluency, as recommended by 
the manufacturer. The electromagnetic energy shots were 
controlled by randomizer software and distributed for all 
64 needles of the Linly™ probe, making a matrix of 64 
microablations.

The equipment used in the laser group was Alma-Fem-
ilift™ (Nuremberg, Germany) adjusted for mode medium, 
1 Hz, 100 W potency and 100 mJ/1.0 cm2 fluency, as recom-
mended by the manufacturer. CO2 laser energy is delivered 
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to the vaginal tissue through a holographic lens that pixelates 
the beam to 81 microscopic pixels in a 9 × 9 ablation pattern.

Participants in the SCT group underwent the same pro-
cedures; however, the equipment was blocked and could not 
release energy. The equipment’s display remained on, and 
sounds were emitted by pressing a pedal to ensure participant 
blinding.

Intraprocedural pain was evaluated by the end of each ses-
sion by the visual analog scale (VAS) of pain (0–10).

Follow-up visits occurred at 1, 6 and 12 months after the 
procedure. Complications were assessed between treatment 
sessions and in all follow-up visits by clinical evaluation 
including physical examination.

The primary outcome was the participants’ subjective 
impression of improvement in SUI, defined as “better” or 
“much better” on the Likert scale. Objective cure was a com-
posite outcome, defined when the women presented three 
negative tests: stress test (tested with comfortably full blad-
der in a gynecological and standing position), pad test and 
an absence of any urinary leakage in the 7-day voiding diary. 
These outcomes were also evaluated according to the severity 
of incontinence, menopausal status and type of incontinence.

Other secondary outcomes were the impact of the pro-
cedures on their quality of life (ICIQ-SF and IQol), sexual 
function (FSF-I), presence of urinary loss during intercourse 
and presence of associated symptoms such as urgency and 
nocturia.

The sample size was calculated to provide 80% power 
to identify a 20% difference between groups, considering a 
urinary incontinence improvement of 75% [17] with a 0.05 
significance level. Therefore, a sample size of 36 participants 
per group was necessary. Anticipating 15% drop-out or loss 
to follow-up, at least 42 women per group should be included. 
Intention-to-treat analysis was used, so cases with loss to 
follow-up or cases with treatment drop-out were considered 
treatment failures [13].

Statistical analysis was performed using Minitab Sta-
tistical Software (V19 Minitab, LLC, State College, PA, 
USA). Normality of data was assessed. ANOVA and 
Kruskal-Wallis tests were used for continuous variables, 
and chi-square tests were used for categorical variables. 
McNemar was used to compare differences during the 
follow-up time of categorical variables. Mixed-model 
ANOVA was used to compare groups and their evolution 
during the follow-up time, where G = group, T = time and 
G*T = interaction factor. A post hoc Tukey’s test was used 
when a significant difference in the interaction factor was 
identified. The cut-off point of p < 0.05 for statistical sig-
nificance was used.

Subjective improvement and objective cure results were 
also described by intention-to-treat (ITT) and per protocol 
(PP) analysis.

Results

A total of 153 women with SUI were enrolled, and 139 
were randomized to have CO2 laser (42), RF (47) or to 
SCT (50). A total of 114 women, 38 in each group, reached 
the 12-month follow-up (Fig. 1: consort flow chart).

The groups were similar regarding demographic and 
clinical pretreatment parameters (Table 1).

Subjective improvement rates at the 12-month follow-
up, ITT and PP, respectively, were better in the laser 
(76.2% and 84.2%) and RF (61.7% and 76.3%) than in the 
SCT group (30.0% and 39.5%) (p = 0.01), mainly among 
premenopausal women and cases of pure SUI (Table 2).

A significant difference (p < 0.05) was also observed 
regarding objective continence rates with better results 
associated with the energy-treated groups, laser (45.2% 
and 50.0%) and RF (44.7% and 55.2%) than with SCT 
(14.0% and 18.4%), ITT and PP, respectively (Table 3). 
In addition, significantly better objective cure rates were 
mainly related to mild cases, premenopausal women and 
pure SUI.

A significant reduction in pad test weight (p < 0.05) was 
observed, and the groups were different (p = 0.03) at the 
12-month evaluation. A similar result was achieved in relation 
to the number of episodes of urinary loss, with a significant 
reduction (p < 0.05) and differences between groups at the 
12-month follow-up evaluation (p = 0.04). The energy-treated 
groups presented better findings, with similar results between 
them, when compared to the SCT group (Table 4).

There was a significant improvement in quality of life, 
revealed by a reduction in I-QoL and ICIQ-SF scores 
after treatment (p < 0.001), with similar scores between 
the groups before treatment (A: Tukey-test) but with 
differences after treatment (I-QoL p = 0.018; ICIQ-SF 
p = 0.019). The laser and RF group results were similar (B: 
Tukey’s test) and different from the SCT group (C: Tukey’s 
test) at the 12-month follow-up evaluation (Table 4).

Nonetheless, no significant difference regarding sexual 
function, evaluated by the FSF-I, was demonstrated in any 
group before or after treatment (group p = 0.269), and no 
change was demonstrated in FSF-I after treatment (p = 0.216), 
which means that most women remained classified as hav-
ing sexual dysfunction by presenting an FSF-I score < 26.55 
(Table 4). In addition, a discrete increase in the number of 
sexually active women was observed at 12-month follow-up in 
the laser (28/38 to 30/38) and radiofrequency (24/38 to 27/38) 
groups but not in the sham control group (26/38 to 26/38).

The frequency of associated symptoms during the 
follow-up, such as urgency, nocturia and urinary loss in 
intercourse, also showed a significant reduction (Fig. 2). 
Frequency of urgency was similar between groups pretreat-
ment (p = 0.53) but was significantly different (p = 0.01) at 
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12-month follow-up. Nocturia rates were similar between 
groups pre- (p = 0.53) and post-treatment (p = 0.06). The 
groups presented a similar frequency of urinary loss dur-
ing intercourse pre-treatment (p = 0.67), but it was signifi-
cantly different at the 12-month follow-up (p < 0.01), with 
significant reduction of this symptom in energy-treated 
groups but not in the SCT group (Fig. 1).

The pain related to the procedures was moderate (VAS 
scores > 3 and < 7) in all groups without differences among 

them. All women tolerated the procedure-related pain and com-
pleted the treatment. The pain occurred mainly during manipu-
lation of the distal third of the vagina. The pain reported by 
the laser group (4.5 ± 2.3) did not differ from that of the other 
groups, but the reported pain was greater in the radiofrequency 
group (5.4 ± 2.1) than in the SCT group (4.2 ± 2.3) (p = 0.019). 
Pain was not related to age or hormonal status.

Mild vaginal bleeding immediately after the treatment 
sessions was reported (LS 29.0%, RF 36.0%, SCT 24.0%), 

Assessed for eligibility (n=153)

Randomized (n=139)

Alloca�on

Allocated to LASER group (LS) 
(n=42)

Allocated to Radiofrequency 
group (RF) (n=47)

Follow-Up

Discon�nued interven�on a�er 1st

session (n=3)
Discon�nued interven�on a�er 2nd 

session (n=1)
Lost to follow-up (n=0)

Discon�nued interven�on a�er 1st

session (n=4)
Discon�nued interven�on a�er 

2nd session (n=4)
Lost to follow-up (n=1)

Analysis

Analysed (n=42)
Concluded 3 sessions of 

treatment (n=38)

Analysed (n=47)
Concluded 3 sessions 
of treatment (n=38)

Analysed (n=50)
Concluded 3 sessions of 

treatment (n=38)

Discon�nued interven�on a�er 1st

session (n=7)
Discon�nued interven�on a�er 2nd

session (n=4)
Lost to follow-up (n=1)

Allocated to Sham Control 
Group (SCT) (n= 50)

Excluded (n=14)
-Not mee�ng inclusion criteria (n=10)

-Declined to par�cipate (n=4)

Fig. 1.   Consort flow chart
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and it was reduced as the treatments progressed (LS 8.0%, 
RF 5.0%, SCT 0%). Dysuria was reported mainly after the 
first application (LS 23.0%, RF 5.0%, SCT 1.0%) and did 

not occur after the third session in any group. No urinary 
infection or vaginal mucosa scarification or fibrosis was 
observed.

Table 1   Demographic and pre-
treatment data

N: total number of available patients; n: number of patients; 1mean (± standard deviation); 2median (mini-
mum-maximum); 3ANOVA; 4chi-square; 5Kruskal-Wallis; *SUI associated with urgency or nocturia

Laser
(N = 42)

RF
(N = 47)

SCT
(N = 50)

p value

Age1 (years) 50.2 (± 8.7) 49.2 (± 9.6) 50.6 (± 8.6) 0.7573

BMI1 (kg/m2) 28.8 (± 5.0) 28.7 (± 4.7) 29.5 (± 5.2) 0.6933

Parity (n) 2.0 (0–5.0) 2.0 (0–6.0) 2.0 (0–5.0) 0.4793

Post-menopause: n/N (%) 16 (38.1) 22 (44.9) 17 (39.5) 0.6774

Pad test2 (g) 10.5 (0–35) 8 (0–60) 4 (0–50) 0.3755

Voiding diary (n)
Pure SUI: n (%)

3.6 (± 1.8)
22 (52.4)

4.4 (± 2.3)
22 (46.8)

4.8 (± 3.6)
24 (48)

0.1563

0.8454

Predominant SUI*: n (%) 20 (47.6) 25 (53.2) 26 (52) 0.6944

Urinary loss during intercourse: 
n (%)

14 (33.0) 19 (38.8) 14 (32.6) 0.7284

Table 2   Subjective 
improvement

1 Subjective improvement: score 4 (better) and 5 (much better) on Likert scale; 2Pearson; ITT: intention-to-
treat analysis; mild cases: pad test < 10 g, moderate cases: 11–50 g, severe cases > 50 g. *SUI associated 
with urgency or nocturia

Laser RF SCT p value2

Subjective improvement1

  Overall ITT n/N (%) 32/42 (76.2%) 29/47 (61.7%) 15/50 (30.0%) < 0.001
  Overall, per protocol n/N (%) 32/38 (84.2%) 29/38 (76.3%) 15/38 (39.5%) < 0.001

Severity n/N (%)
  Mild cases 17/18 (94.4%) 19/22 (86.4%) 13/27 (48.1%) 0.001
  Moderate/severe cases 15/20 (75.0%) 10/16 (62.5%) 2/11 (18.2%) 0.008

Hormonal status n/N (%)
  Post-menopause 12/14 (85.7%) 15/19 (78.9%) 8/16 (50.0%) 0.060
  Pre-menopause 20/24 (83.3%) 14/19 (73.7%) 7/22 (31.8%) 0.001

Incontinence type n/N (%)
  Pure SUI 19/20 (95.0%) 21/22 (95.5%) 8/19 (42.1%) < 0.001
  Predominant SUI* 13/18 (72.2%) 8/16 (50.0%) 7/19 (36.8%) 0.095

Table 3   Objective cure

1 Objective cure: Negative stress test, pad test and voiding diary; 2Pearson; ITT: intention-to-treat analysis; 
mild cases: pad test < 10 g; moderate cases: 11–50 g, severe cases: > 50 g. *SUI associated with urgency 
or nocturia

Laser RF SCT p value2

Objective cure1
  Overall ITT n/N (%)

19/42 (45.2%) 21/47 (44.7%) 7/50 (14.0%) 0.001

  Overall per protocol n/N (%) 19/38 (50.0%) 21/38 (55.2%) 7/38 (18.4%) 0.002
Severity n/N (%)

  Mild cases 12/18 (66.7%) 14/22 (63.6%) 6/27 (22.2%) 0.003
  Moderate/severe cases 7/20 (35.0%) 7/16 (43.8%) 1/11 (9.1%) 0.153

Hormonal status n/N (%)
  Post-menopause 6/14 (42.9%) 9/19 (47.4%) 4/16 (25.0%) 0.374
  Pre-menopause 13/24 (54.2%) 12/19 (63.2%) 3/22 (13.6%) 0.002

Incontinence type n/N (%)
  Pure SUI 13/20 (65.0%) 15/22 (68.2%) 4/19 (21.0%) 0.004
  Predominant SUI* 6/18 (33.3%) 6/16 (37.5%) 3/19(15.8%) 0.308
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Discussion

This RCT evaluating the use of intravaginal energy to treat 
SUI has shown that CO2 laser and microablative radi-
ofrequency are outpatient options, with not only subjec-
tive improvement but also an objective cure being achieved 
with no major complications. Both energy release forms had 

similar results and presented better outcomes compared to 
the sham control group.

The subjective improvement identified in the energy-
treated groups was noteworthy, and it has been one of the 
most valued aspects in clinical trials recently. Furthermore, 
the results agreed with what was shown in the voiding diary 
and with previously described case series of both laser and 

Table 4   Quantitative evaluation 
of pad test, voiding dairy and 
questionnaires during the 
follow-up

*Mixed ANOVA, Tukey’s test was used when a significant difference in the interaction factor (group*time) 
was identified. Letters A, B and C represent the results of Tukey’s test; the same letter indicates a similar 
result, and different letters indicate different results

Laser RF SCT p value*

Pad test (g) Pre 11 (0–35) A 8 (0–60) A 6 (0–50) A Group = 0.021
Median (min-max) 1 month 1 (0–30) 1 (0–50) 3 (0–33) Time < 0.01

6 months 0 (0–60) 0 (0–92) 2 (0–46) Group*Time = 0.03
12 months 0 (0–60) B 0 (0–92) B 3 (0–223) C

Episodes of Pre 4 (1–8) A 4 (1–10) A 3 (1–20) A
Urinary loss (N) 1 month 1 (0–10) 0 (0–10) 2 (2–10) Group = 0.029
Median (min-max) 6 months 1 (0–8) 1 (0–10) 2 (2–10) Time < 0.01

12 months 0 (0–8) B 0 (0–10) B 3 (0–8) C Group*Time = 0.04
ICIQ (score) Pre 11.5 (3–20) A 14 (4–21) A 13.5 (3–20) A Group = 0.019
Median(min-max) 1 month 9 (0–20) 8 (0–21) 11 (4–19) Time < 0.01

6 months 8 (0–20) 5 (0–21) 11 (3–20) Group*Time = 0.01
12 months 6.5 (0–20) B 6 (0–21) B 10.5 (0–20) C

I-QoL(score) Pre 70 (18–100) A 64 (18–100) A 62 (21–104) A Group = 0.018
Median(min-max) 1 month 78 (19–110) 80 (22–109) 74 (18–105) Time < 0.01

6 months 85 (21–110) 87 (22–110) 70 (20–104) Group*Time = 0.031
12 months 88 (18–111) B 90 (22–110) B 72 (20–103) C

FSF-I (score) Pre 22 (2–34.2) 19 (2–30.4) 19 (2–33) Group = 0.269
Median(min-max) 1 month 21 (2–35.4) 22.7 (2–32.6) 21 (2–34) Time = 0.216

6 months 22.7 (2–35.4) 19.2 (2–33.2) 20.6 (2–32.6) Group*Time = 0.565
12 months 23 (2–35.6) 18 (2–34.9) 18.8 (2–34.2)

Qui² p <0,001 12mo

57.8%

28.9%

28.9%

50%

42.1%

47.3%

0 10 20 30 40 50 60 70

SCT

RF
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(22/38)

Qui² p=0,011   12mo

p 0,92

Mc Nemar

Urgency

p 
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p 
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Urinary Loss in intercourse

Mc Nemar

39.5%

7.9%

5.3%

47.4%

36.8%

34.2%
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(15/38)
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(2/38)p 
0.035

p 
0.002

p 
0.125

42.1%

18.4%

26.3%

89%

71%

66%
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SCT

RF

LASER
(10/38)
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(16/38)

(25/38)
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(34/38)

Mc Nemar

Nocturia 

p 
<0.001

p 
0.005

p 
<0.001

Qui² p 0.068  12mo

PRE 12 mo

Fig. 2.   Frequency of urgency, nocturia and urinary loss during intercourse pre- and post-treatment (12 months)
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radiofrequency treatment [10, 11, 17]. Moreover, an objec-
tive cure using strict criteria, the major strength of the study, 
was also demonstrated by a 12-month follow-up.

Recently, with increasing concern about the use of mid-
urethral slings due to mesh complications, therapies using 
vaginal energies have been widely used in clinical practice 
for the treatment of vaginal atrophy, UI and voiding urgency. 
However, data are still limited, and international organiza-
tions have highlighted the need for comparative studies with 
longer follow-up to assess their efficacy and to ensure patient 
safety [18–23]. This study was conducted with the intention 
of providing high-level evidence in this field.

Assessing groups classified by the severity of UI dem-
onstrated that the energy-treated groups reached very high 
subjective improvement and objective cure rates, mainly 
in mild cases. Therefore, this could be the major indica-
tion for their use. Similarly, better results were achieved 
by premenopausal women and in cases of pure SUI, which 
could be attributed to the time of onset of symptoms or 
to the effect of hormonal status on the tissue remodeling 
response. Thus, there may be the ideal patient and time for 
energy use; however, more studies are needed to confirm 
this information.

The mean age of the study’s women was approximately 
50  years, so most of them could be experiencing the 
effects of hypoestrogenism. This could be noted by the 
pretreatment frequency of urgency and nocturia, symp-
toms related to atrophy; however, a significant reduction 
of these symptoms was achieved by the energy-treated 
groups, confirming the previous findings that intravaginal 
energy treatments could help with GSM [7, 8, 12].

It is interesting to note that participants with moderate 
and severe UI were also included, and even in these cases, 
satisfactory results occurred, suggesting that these therapies 
could also be offered to patients with more severe cases that 
have surgical contraindications.

The improvement rates of the sham control group 
should also be commented on. This group received, as 
the others, behavioral therapy and was verbally oriented 
to perform perineal exercises, emphasizing the impor-
tance of these measures for UI treatment. Unfortunately, 
these procedures are not very often adopted because they 
demand time and discipline. It is interesting to note that 
the adherence to the proposed measures or the placebo 
effects persisted until 4 months after the first applica-
tion, with a reduction in symptoms, but it did not last, 
reflecting the importance of having a control group and 
a longer follow-up. This is also other the strength of 
this study. Nonetheless, this study has several limita-
tions. First, a greater than expected and not homoge-
neous study discontinuation was observed; however, it 
did not compromise the study power. It occurred mainly 
in the control group after the first treatment session, so 

intention-to-treat analysis considering these cases as 
treatment failure was also performed. Second, patients 
with predominant SUI, not only those with pure SUI, 
were included. However, this not only allowed the obser-
vation of the impact of these treatments on other aspects, 
such as urgency and urinary loss during sexual inter-
course, but also represents the real effect that could be 
achieved in clinical practice. Moreover, the lasting treat-
ment efficacy and, eventually, a treatment protocol for 
reapplication are still uncertain.

UI could contribute to sexual dysfunction [24, 25], and 
this was demonstrated by pretreatment FSF-I mean scores 
< 26.55 in all groups. A significant reduction in urinary loss 
during intercourse was found in the energy-treated groups, a 
symptom that affects women’s sexual life and is often under-
reported [26, 27]. Different from what was expected, neither 
a significant improvement in FSF-I score post-treatment was 
reported nor a significant increase in sexually active women.

No major or late complications were identified; only mild 
symptoms were reported immediately after treatment ses-
sions, and they resolved spontaneously, consistent with pre-
vious reports [8–12, 17]. Notably, moderate pain was also 
reported by the sham control group, revealing that simple 
manipulation of the vagina with a speculum or a probe is 
uncomfortable.

Conclusions

CO2 laser and radiofrequency are outpatient options for SUI 
treatment, with no major complications. They had similar 
results and presented better results compared to the sham 
control group.
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