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Abstract
Introduction: Radiofrequency (RF)-based stress urinary incontinence (SUI) treatment, which has 
quickly attracted attention, is administered in an office setting. This pilot-safety study assessed the 
efficacy of transvaginal RF treatment in the quality of life (QOL) and frequency of incontinence 
episodes in women with SUI.
Methods: Twenty-eight women suffering from SUI were treated with an intravaginal quadric 
applicator while a grounding pad was attached in front of their pubes. The first phase is thermic, 
which will heat up the vaginal wall up to 40°C for 10 minutes. The second step is contraction to 
stimulate an aerobic exercise of pelvic floor muscles for 20 minutes (pulsed contractile RF at 20-40 
watts and 1000-300 kHz with a modulation of 1 to 300 Hz for muscle exercise). It was scheduled 
for one session per week for 3 sessions. Patients had follow-up visits before and 1, 6 and 12 months 
following the treatment for one-day voiding diary, Persian version of urinary incontinence QOL 
questionnaire (I-QOL), Q-tip test, 24 hours-pad test and daily incontinence episodes’ number.
Results: The patients’ mean age, duration of incontinence and median vesical leak point pressure 
were 41.6 ± 9.6 years, 5.48 ± 6.84 years and 140 cm H2O respectively. Significant changes were 
observed in the mean I-QOL total score and the pad test. Also, a notable reduction was observed in 
the number of daily leakage episodes and the Q-tip test at any follow-up visit (P = 0.001). 
Conclusion: Preliminary results suggest that transvaginal RF is a convenient method of SUI treatment. 
Significant changes were observed in the mean I-QOL total score and the pad test. Also, a notable 
reduction was observed in the number of daily leakage episodes.
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Introduction
In the adult female population, stress urinary 
incontinence (SUI) prevalence varies from 4% to 35% in 
different studies.1-3 Due to considerable negative impacts 
on relational and psychological well-being and also social 
and personal consequences, SUI results in significant 
impacts on the health condition of patients.4 This makes 
the constant search for an ideal treatment a just cause.

In the course of the last decade, establishing novel 
minimally invasive surgical techniques for SUI has 
attracted much attention.5 Less invasive methods usually 
lead to a shorter postoperative recovery time and hospital 
stay, and they may also cause less surgical complications 
rates.6,7

SUI is a multifactorial condition. It may be due to 
the inadequate suspension of the anterior vaginal wall 
and pelvic floor support and/or probable changes in the 
closure mechanism of the urethra.8 Moreover, histological 
evaluations demonstrated that in case of sphincter 
dysfunction and/or loss of urethral support, there is a 
decrease in the collagen percentage of the urethral walls,8 
thus turning therapy with radiofrequency (RF) into a 
viable option.9

RF was first proposed as a treatment option for SUI in 
2002 and its potential to be performed in an office setting 
with oral sedatives or local anesthetics quickly attracted 
attention from surgeons worldwide.10 RF treatment 
is a well-known therapeutic modality that has been 
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successfully utilized by many different medical disciplines 
to treat a variety of conditions.2,11 

RF electrothermal energy is considered to be an 
effective modality to heat connective tissue, thus causing 
shrinkage of the treated tissue in the process.12 RF collagen 
denaturation focuses on reducing regional dynamic tissue 
compliance without reducing luminal caliber or creating 
strictures, which results in a functional change rather 
than an anatomic change.4 Concerning its effectiveness, 
available studies showed conflicting results.6,13,14

This pilot study was carried out to assess the efficacy 
and safety of transvaginal RF treatment in patients’ quality 
of life (QOL) and frequency of incontinence episodes in 
women with SUI.

Materials and Methods
Participants
Twenty-eight women suffering from SUI and bladder 
outlet hypermobility (based on complete medical history, 
physical examination, pad test and Q-tip test) enrolled 
in the study using convenience sampling between May 
2017 and September 2019 at Shohada-e-Tajrish hospital, 
Tehran, Iran.

Inclusion and Exclusion Criteria
Eligible criteria were: the age of 18 years or more, absence 
of urgency symptoms (clinical complaint plus voiding 
diary per three days), and also more than 1g urinary 
leakage in a 1-hour pad test. Furthermore, a washout 
period of 60 days for any known drugs altering urethral 
or bladder function was mandatory.

Women were excluded if they had a clinical history of 
mixed or urge incontinence, baseline leak point pressure 
of 60 cm H2O or less, post-void residual volume of 50 
mL or more, urinary tract infection, grade III uterine and/
or vaginal prolapse, neurological chronic degenerative 
diseases, previous bladder or pelvic irradiation, or if 
they had a previous history of SUI treatment (physical or 
surgical therapy). Pregnant women were also excluded 
from the study.

Procedure Description
All women were treated with an intravaginal quadric RF 
applicator (Higgs CRF Generator device). The procedure 
was carried out while the undressed patient was in the 
lithotomy position. It did not require local anesthesia 
or sedation. The patients emptied their bladder prior 
to the procedure. The lubricated applicator was passed 
transvaginally. 

The first phase was thermic RF which heated up the 
vaginal wall up to 40°C for 10 minutes. After completing 
this step without removing the vaginal applicator, we 
applied the next step. The second step was contractile RF 
to simulate an aerobic exercise of mucosal and pelvic floor 
muscles for 20 minutes.

The treatment was performed with pulsed contractile 
RF at 20-40 W and 1000-300 kHz with 1 to 300 Hz 
massage frequency for muscle exercise.

One session per week for a total of 3 sessions lasting for 
30 minutes each was performed. In the recovery room, 
the patients marked the number on the visual analog scale 
(VAS) which was best related to their level of pain at the 
time. The VAS ranges from 0 (representing no pain) to 10 
(representing extreme pain). All subjects returned home 
the same day. Mean recovery time was 71 ± 42 min.utes

Assessment
The patients underwent follow-up visits before the 
treatment (baseline) and also at 1 month, 6 months, as well 
as 12 months after treatment by Persian version urinary 
incontinence quality of life questionnaire (I-QOL), one-
day voiding diary (estimation of average daily leakage 
episodes based on continence diary),15 Q-tip test (Mobility 
degree of the urethra which was assessed by Q-tip test and 
considered to be present at a Q-tip excursion more than 
30° with Valsalva maneuver.), daily incontinence episodes 
frequency (72-hour voiding diary at each follow-up visit) 
and 24 hours pad test. 

The I-QOL is comprised of 22 questions which evaluate 
the impact of urinary incontinence on patients’ QOL. The 
patients choose 1 of 5 responses defined to each question 
on this rapidly completed, self-administered, validated 
instrument (Each question meets a score ranging from 
1 to 5 points). Finally, the total sum is converted to a 
hundred-point total score and three 100-point subscale 
scores.16,17

Using a Likert scale satisfaction questionnaire, the 
level of the patients’ satisfaction after the treatment was 
evaluated according to a 5-point system which categorized 
the response to the treatment as follows: very satisfied, 
satisfied, neutral, dissatisfied and very dissatisfied. 

Safety was evaluated through the elicitation of all 
adverse effects regardless of duration, frequency and 
symptom significance.

Statistic
Patients served as their own controls, which resulted in 
dependent samples. Categorical variables such as the level 
of patients’ satisfaction are expressed as percentages -n 
(%) and frequencies. Continuous variables are expressed 
as mean ± standard deviation. All data were compared 
with the chi-square test and paired-samples t test. A 
P value less than 0.05 was considered to be statistically 
significant.

Results
All patients completed the 3 sessions. The mean age of 
the patients was 41.6 ± 9.6 years (in the range of 31–68). 
The mean pregnancy rates and deliveries were 3.89 ± 1.25 
and 3.1 ± 1.12 respectively. Also, the mean body mass 
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index was 28.69 ± 6.85 kg/m2 (22–38 kg/m2). The mean 
duration for urinary incontinence was 5.48 ± 6.84 years 
(in the range of 1–8 years). The median vesical leak point 
pressure was 140 cm H2O (range: 115 to 231), the post-
void residual was 28 cc (range: 10–40) and the bladder 
capacity was 303 cc (range: 184–469).

Before being discharged, all 28 patients voided 
spontaneously in the recovery room. The mean post-
procedure VAS pain score was 2.7 ± 0.9 (range: 2–4). 
Treatment procedures were well tolerated by all patients 
and no notable adverse events were detected. No voiding 
pattern changes or voiding difficulties were reported by 
the patients. Just one participant indicated an unexpected 
burning sensation of the anterior vaginal wall just after 
the procedure.

Assessing patients’ satisfaction at 12 months revealed 
that 61% of the patients were extremely satisfied, 24% 
were satisfied, and 15% were neutral with the treatment 
based on their answer to the Likert-scale questionnaire.

The baseline mean I-QOL total score for all 28 subjects 
was 48.46 ± 4.10. Significant changes were observed 
in the mean I-QOL total score and pad test (Table 1). 
Furthermore, a notable reduction was observed in the 
number of daily leakage episodes and the Q-tip test on 
any follow-up visit (P = 0.001).

Resting to cough Q-tip excursion was 42 degrees 
prior to surgery compared with 27 degrees at 12 months 
(P < 0.001). On each follow-up visit, leakage episodes 
were assessed using 7-day voiding diaries. Comparing 
the baseline with 12-month observations showed that 21 
patients manifested reduced episodes and seven had an 
unchanged number of leaking episodes. 

Discussion
There are several treatment options available for patients 
with symptomatic SUI.18 RF is one of the recent novel 
modalities in treating SUI. Due to rapid outcomes, 
noninvasiveness and absence of adverse effects, it 
has gained significant popularity in recent years.19 
RF generates heat which stimulates the tissue matrix 
(consisting of elastin, collagen and ground substances) 
that ultimately results in an instant alteration of collagen’s 

helical structure. Furthermore, owing to micro-
inflammatory stimulation of fibroblasts, neoelastogenesis 
and neocollagenesis processes are activated,20,21 leading to 
the shrinkage of the treated tissue in the healing phase. The 
tightening caused by this shrinkage results in improved 
bladder neck stabilization, which ultimately leads to 
continence being restored.12 The collagen remodeling 
process, which can take up to 90 days, results in treatment 
outcome improvement.19

This pilot study was carried out to assess the efficacy 
and safety of TV-RF treatment in patients’ quality of life 
and the frequency of incontinence episodes in women 
with SUI. At 6 months, all subjects showed an IEF 
(incontinence episode frequency) reduction and also an 
improvement in the I-QOL total score. There were no 
complications. No one suffered from voiding dysfunction. 
Moreover, there were no considerable changes in the 
anterior vaginal wall prolapse incidence.

Similar to the study by Millheiser et al, in which RF 
(frequency of 75-90 J/cm2) was used for the treatment of 
vaginal laxity, this study showed that there was no adverse 
effect for similar procedures.22

Treating SUI based on the denaturation of collagen is 
a relatively novel concept. In a study by Appell et al, the 
results of 21 subjects who underwent RF were reported. 
They had follow-up sessions after 3 years based on 3-day 
diaries. Diaries were investigated to detect subjects 
with 50% or more reduction in IEF compared with the 
baseline. For 21 subjects who did not receive additional 
SUI intervention, changes in the I-QOL total score from 
the baseline were evaluated. The mean baseline score of 
I-QOL was 56.3 ± 24.6. Follow-up evaluation at 3 years 
revealed a mean improvement of 12.7 ± 26.0 (range: 
–26.14 to 62.5; P = 0.04).23

In a study by Dmochowski et al,14 transvaginal RF was 
applied to 120 subjects. They reported that this approach 
had the efficacy and safety of laparoscopic procedures. 
No significant intra- or postoperative adverse events were 
reported in any of these studies.

Even though no randomized control trials are available, 
RF seems to be a convenient first-line therapy which 
is best suited for patients seeking an improvement in 

Table 1. Comparison of I-QOL, Pad Test, Daily Leakage Episodes and Q-Tip Test on Different Visits

Variable Pretreatment 1 Month 6 Months 12 Months P Value

I-QOL 48.46 ± 4.10 61.17 ± 3.78 70.27 ± 2.88 61.96 ± 2.98
Pad test 0.001

Mild 2 (7.1%) 9 (32.1%) 15 (53.6%) 9 (26.5%)
Moderate 8 (28.6%) 10 (35.7%) 10 (35.7%) 15 (44.1%)
Severe 18 (64.3%) 9 (32.1%) 3 (10.7%) 10 (29.4%)

Daily leakage 
episodes

2.92 ± 0.60 1.35 ± 0.78 1.03 ± 0.42 1.25 ± 0.44

Q-tip test 0.000
+ 27(96.4%) 13 (46.4%) 5 (17.9%) 12 (42.9%)
- 1 (3.6%) 15 (53.6%) 23 (82.1%) 16 (57.1%)
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their quality of life through nonsurgical therapy having 
repeated treatment potential.

Conclusion
Our preliminary results suggest that TV-RF is a safe and 
satisfactory treatment modality for SUI; also, we pointed 
out its low risk of adverse events. Significant changes were 
observed in the mean I-QOL total score and the pad test. 
Also, a notable reduction was observed in the number of 
daily leakage episodes.

However, there were several limitations to this pilot 
study, which are worth noting, including the possibility 
of repeated treatment and a small number of subjects as 
well as the lack of a control group. To increase the validity 
of the study, larger clinical trials with long-term follow-up 
are necessary.
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