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ABSTRAcT         ARTIcLE INfO______________________________________________________________     ______________________
Purpose: To evaluate the clinical response and adverse effects of radiofrequency 
on the urethral meatus in the treatment of stress urinary incontinence in women.
Materials and Methods: This phase one study included ten women with Stress Uri-
nary Incontinence (SUI). The evaluation consisted of 1 hour Pad tests to quantify 
urine loss and to assess the degree of procedure satisfaction by using the Likert 
scale. To evaluate safety, we observed the number of referred side effects.
Results: Average age was 53.10 years±7.08 years. In assessing the final Pad Test, 
70% showed a reduction and 30% a worsening of urinary loss. Using the Pad Test 
one month later, there was a reduction in all patients (p=0.028). The degree of 
satisfaction was 90% and no side effects have been observed. One patient reported 
burning sensation.
Conclusion: The treatment of SUI with radiofrequency on the urethral meatus has 
no adverse effects, being a low risk method that reduces urinary loss in women. 
However, to increase the validity of the study, larger clinical trials are warranted.
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INTRODUcTION

The prevalence of stress urinary inconti-
nence (SUI) in the adult female population varies 
widely, ranging from 4% to 35% (1, 2). SUI has 
a high impact on the health condition of patients, 
with personal and social consequences and high 
negative impact on psychological and relational 
well-being (3, 4). This justifies a continuous search 
for a therapy.

 The first line of treatment is pelvic floor 
muscle training. Medication, or even surgery, could 
also be recommended. The success rate of therapeu-

tic treatment varies from 25 to 90%, depending on 
severity, cause and timing of reassessment (5).

 Theetiology of SUI is multifactorial, and 
SUI may be caused by inadequate support of the 
pelvic organs and anterior vaginal wall suspension 
and/or a possible change in the intrinsic urethral 
closure mechanism itself (6, 7). In addition to that, 
histological studies observed a reduction of colla-
gen in urethra walls in case of loss of urethral sup-
port and/or sphincter dysfunction (8), making the-
rapy with radiofrequency an option.

 A current treatment proposal is the use 
of radiofrequency, which is a diathermic process 
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generated by the radiation of an electromagnetic 
spectrum, resulting in an immediate retraction of 
existing collagen and subsequent activation of fi-
broblasts causing neocollagenesis (9). In studies 
using radiofrequency to treat SUI, a therapeutic 
response of 50% was shown (10). Elser et al., used 
the probe by inserting it in the intra urethral or in-
travaginal region. Although this technique is mini-
mally invasive, it presented a rate of adverse or side 
effect of 0.9% to 9.5%, and the need for antibiotic 
prophylaxis, oral sedation, local anesthesia, while 
increasing the risk of urinary tract infections and 
its costs (11, 12).

 Female urethra is known for having a ma-
ximum length of five centimeters, and its anato-
mical structure and length justifies the use of ra-
diofrequency on the external urethral meatus. 
Radiofrequency waves can reach a sufficient depth 
to induce collagen production in the whole urethra. 
The hypothesis of this innovative study is that ra-
diofrequency treatment on the urethral meatus re-
duces urinary loss, in a safe manner and with low 
risk. Our main objective is to evaluate the clinical 
response and adverse effects of radiofrequency on 
the urethral meatus in the treatment of stress urina-
ry incontinence in women.

MATERIALS AND METHODS

 These are results of a phase one study, ap-
proved by the Ethics Committee and Research of 
the Bahia School of Medicine and Health Public 
(CAAE: 20333213.1.0000.5544). Conformed to the 
standards set by the Declaration of Helsinki. It was 
registered at ClinicalTrials.gov (NTR: 02623842). 
All participants provided written informed consent.

 The age of the women involved varied from 
43 to 66 years, with an average of 53.1±7.1 years. 
Eligible women were at least 18 years of age, with 
SUI as the main clinical complaint, without any ur-
gency symptoms (clinical complaint plus voiding 
diary per three days), and urinary loss of more than 
1g in a one hour Pad Test. Patients with organ pro-
lapses, neurological chronic degenerative diseases, 
residual voiding, pacemakers, copper intrauterine 
devices, or those who underwent other treatment 
for SUI (medical, surgical or physical therapy) as 
well as pregnant women, were excluded.

Evaluation of patients
 Initially an anamnesis questionnaire was 

carried out to assess the presence of comorbidi-
ties, associated urinary symptoms and fecal urinary 
symptoms. After the questionnaire was done, phys-
ical examination took place to assess the function 
of the muscles of the pelvic floor. The examina-
tion comprised digital palpation quantified by the 
modified Oxford scale (13).

Device and procedure description
 The non-ablative radiofrequency device 

Spectra G2 - Tonederm®, has been adjusted for use 
on the urethral meatus. The device consists of an 
electromagnetic wave generator - high frequency 
wave, 0.5MHz - which is connected to a mono-
polar active electrode with a diameter of 0.5cm, 
and a passive metal electrode, the return plate 
(Figure-1). Only equipment with the approval of 
the national organ (ANVISA) can be used for this 
treatment method.

 The undressed patient lays in lithotomy po-
sition, the return plate is placed under the sacrum 
and the active electrode is positioned on the exter-
nal urethral meatus.

 When starting the passage of electromag-
netic waves, the active electrode is placed on the 
urethral meatus and moved in circles (Figure-2). 
The active electrode is removed regularly to per-
form the temperature check. The temperature is 
monitored with an infrared thermometer, and after 
reaching 39-41ºC, this temperature and the mo-
tions are maintained for 2 minutes. We used the 
same principle of the monopolar radiofrequency 
that is used for tissue repair to genital regions (14). 
All patients had 5 sessions of treatment, with a 
weekly frequency, and did not undergo any other 
therapeutic treatment for urinary incontinence. 
Women currently taking medications such as hor-
mones, diuretics, or other medications, remained 
on their usual dose of medicine throughout the 
study period.

Assessment of response to therapy
 As objective evaluation, the Pad test was 

repeated immediately after the last radiofrequency 
treatment, and as follow-up one-, two- and three 
months after the treatment. The categories used in 
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the classification of urinary loss are: loss of 1 to 
10g represents mild incontinence, 11 to 50g repre-
sents moderate incontinence and >50g represents 
severe incontinence (3).

 As subjective evaluation, the level of pa-
tient satisfaction was measured using a 5-point 
Likert scale, which measured the response to treat-
ment as follows: 1) very dissatisfied, 2) dissatisfied 
3) neutral; 4) satisfied; 5) very satisfied.

 The expected adverse effects were edema, 
redness, increased local temperature or presence 
of secretion.

Statistical Design

 To prepare the database and descriptive 
analysis, the Statistical Package for Social Scien-

figure 1 - Details of the electrodes used in the 
radiowfrequency apparatus Spectra G3 Tonederm®.

figure 2 - Demonstration of application of non-ablative 
radiofrequency in external urethral meatus.

ces software (SPSS Inc., Chicago, IL, USA) version 
14.0 for Windows, was used. The results are pre-
sented in tables and graphs. Categorical variables 
(patient satisfaction level) are expressed as fre-
quencies and percentages -n (%). Continuous va-
riables with normal distribution are expressed as 
mean and standard deviation; and those with non-
-normal distribution, as median and interquartile 
range. The normality of the numerical variables 
was assessed using descriptive statistics, graphical 
analysis and the Shapiro -wilk test.

 The analysis of the mean Pad Test compa-
rison was performed by ANOVA repeated measu-
res, and compared the loss in grams at the beggin-
ning, the end, after one-, two-, and three months 
of treatment, considering a significance level of 
5% (p <0.05).

RESULTS

 The sample consisted of 10 patients with 
a mean age of 53.10±7.08 years. The clinical cha-
racteristics are shown in Table-1. The result of the 
initial Pad test evaluation showed four (40%) par-
ticipants classified as having experienced a slight 
loss, five (50%) a moderate loss and one (10%) a 
severe loss.

 In assessing the final Pad test, seven (70%) 
showed a reduction of urinary loss, two (20%) 
showed no further loss and three (30%) a worse-
ning of urinary loss.

Figure-3 shows reduction of the urine loss 
in grams (g) Pad test at the begginning-, end-, and 
after one-, two - and three months of treatment 
(p=0,028).

 After one month, all participants showed 
an improvement in the results of Pad test, compa-
red to the initial examination: two (20%) had no 
loss, three (30%) had a slight loss, four (40%) had 
a moderate loss and none had severe loss. One 
participant did not return for a follow-up review 
after one month (Table-2).

 While assessing patient satisfaction, nine 
(90%) participants reported to be satisfied with 
the treatment. One patient indicated to be little 
satisfied with the treatment as an answer to the 
Likert questionnaire.
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Table 1 - clinical characteristics of 10 patients who underwent non-ablative radiofrequency treatment on the external urethral 
meatus, Salvador - BA, 2015.

Patient Age
Pelvic floor 

muscle 
strength*

Pregnancies
Normal 

deliveries
Surgeries Medicins for CNS and LUTS

Hormonal 
status

Smoking

01 56 4 0 0 Hemorrhoidectomy HRT Menopause No

02 62 1 5 5 TAH HRT Menopause No

03 49 4 4 4 No
High blood pressure Clordalidone 

Elanapril
Fertile No

04 43 3 2 1 Myomectomy Captopril pressure Puran t4 Fertile No

05 47 4 2 0 Caesarean section OC, Nifedipine, Hydrochlorothiazide Fertile No

06 49 3 3 3 TAH No Fertile No

07 51 2 6 4 No No Menopause No

08 57 1 7 5 No No Menopause Yes

09 66 1 8 4 TAH Losartan, Hydrochlorothiazide Menopause No

10 51 4 2 1 TAH + Perineoplasty Estradot + Testosterone Menopause Yes

cNS = Central Nervous System; AO = Anticoncepcional Oral; Oc = Oral Contraceptive; LUT = Lower Urinary Tract; TAH = Total Abdominal Hysterectomy
* measure by modified Oxford scale.

Table 2 - Results of urinary loss in grams (g) of 10 patients who underwent non-ablative radiofrequency treatment on external 
urethral meatus measured by pad Test, Bahia, 2015.

Patient
Initial Pad

test (g)
Final (End) Pad

test (g)
Pad test after
1 month (g)

Pad test after
2 months (g)

Pad test after
3 months (g)

01 2 1 0 2 2

02 6 2 0 5 4

03 13 23 10 12 --

04 16 21 10 31 29

05 7 2 5 3 --

06 6 3 5 11 --

07 11 10 4 3 6

08 25 27 20 19 16

09 70 5 22 16 15

10 16 0 -- 2 --

 Assessing whether the use of non-ablative 
radiofrequency on urethral meatus is regarded safe, 
nine (90%) out of 10 participants presented no adver-
se or side effects. One participant indicated to have 
felt an unexpected burning sensation in the area of 
the urethral meatus, just after the menstrual period. 
This participant returned for the radiofrequency tre-

atment a week later, without any complaints.
 During her physical examination, 

there was no edema, redness, increased local 
temperature or presence of secretion. Nothing was 
prescribed in order to improve this discomfort. No 
other complications were observed. All patients 
completed the five sessions.
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DIScUSSION

 We present a new technique of a conser-
vative treatment of SUI. It follows a principle that 
already exists, but applied in a different way. We 
applied the technique on the urethral meatus af-
ter an animal experimental study has demonstrated 
the possibility of increasing collagen production of 
anal sphincter (9) and we used temperatures rang-
ing from 39 to 41ºC, as it was proved to be safe and 
effective in the human genital region (14).

 We demonstrated that the method is pain-
less and reliable. Besides the fact that we indicate 
its lower risk of adverse effects during the techni-
cal treatment; only one patient reported a burning 
sensation during a session right after menstrua-
tion. In this case, a possible difference in resistan-
ce of tissue could be due to friction of the pad with 
a change in impedance of the passage of electric 
waves. For the electric current to perform the de-
sired action on the tissue, it needs to overcome the 
barrier imposed on its flow and reach the target 
tissue in the right intensity. This is what we call 
tissue impedance. The impedance is composed of 
the extra flow resistance and capacitive reactance 
of cell membranes. The electric current will always 
take the path of least resistance. The tissue impe-
dance may change the density, intensity and path 

of the current and of the biological response (15).
 The method has no adverse effects; the 

observed results were similar to those of the stu-
dies of Meillheiser et al. where radiofrequency was 
used for treatment of the vaginal introitus to treat 
vaginal laxity; and a pilot study conducted to test 
tolerance and safety showed that there has been 
no adverse effect (using frequency 75-90 Joules/
cm2) (16). In addition to the low risk, one advanta-
ge of this new treatment technique is that it is not 
necessary to place the device in the urethra, which 
reduces the side effects and eliminates the need for 
prophylactic antibiotics or the use of anesthetics, 
as used in prior studies. In the systematic review 
on the intraurethral radiofrequency technique, a 
relative risk (RR) of 5.76 of pain / burning-, a RR 
of 1.36 of a hyperactive destrusor-, and a RR of 
0.95 of urinary retention was found (17).

 The clinical response related to urinary loss 
was satisfactory for this group of patients studied. 
This is a very small number of patients to show the-
rapeutic effectiveness, but considered a necessary 
phase study when to present a new therapy. Ran-
domized clinical trials are being developed by our 
group to assess the effectiveness of the method.

 The improvement in urinary loss is shown 
in the final Pad test. Seven out of ten participants 
showed an improvement in reducing stress urinary 

figure 3 - comparison of mean urinary loss in grams (g) pad Test at the begginning-, end-, and after one-, two- and three 
months of treatment.
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incontinence. By treating with radiofrequency, local 
temperatures increase, which enables vasodilation 
and the opening of capillaries, the gain of oxygen, 
and an improved drainage. This phenomenon can 
improve the circulation of the venous plexus which 
is a layer of spongy erectile tissue, that contributes 
to the urethral closure mechanism (7). The decrease 
in urinary loss measured by the Pad test was 
most evident one month after the radiofrequency 
treatment. The result we found is probably due to the 
period of collagen denaturation and neo production 
that remains until 28 days after treatment. Since 
those collagen changes favor the urethral closure 
mechanism (18), it could be explained why there was 
a better response on the pad test after one month. 
Rechberger et al. demonstrated that collagen content 
has been correlated with the urethral pressure, the 
length of the urethra and maximum closure pressure 
of the urethra (19).

 Nine out of ten patients indicated to be 
satisfied with the treatment, although seven out 
of ten patients experienced a reduction of urinary 
loss after treatment with radiofrequency. This fin-
ding shows that satisfaction is not only linked to 
the therapeutic outcome, but possibly also to the 
level of expectations of the people involved. This 
means that degrees of satisfaction do not always 
correspond to the results. However, the degree 
of satisfaction should be measured to stablish a 
subjective response of patients. Satisfaction is the 
feeling of pleasure or disappointment which resul-
ted from comparing a perceived performance or 
outcome against one´s expectations. When consi-
dering the answers of patients on satisfaction, the 
Hawthorne-effect can be taken into consideration. 
Hawthorne said that when individuals believe 
they are experiencing a form of treatment, they 
are more likely to respond to be satisfied with the-
rapeutic responses (20). Another factor that should 
be taken into consideration is that the complaint 
regarding urinary loss is not directly proportional 
to the volume of urine loss (21, 22).

 A disadvantage of this new technique is 
that qualified professionals are required to per-
form the procedures. Another issue is a need to 
schedule five sessions, however, there is no con-
sensus on parameters and treatment frequency in 
literature regarding radiofrequency treatment.

 Hence, it can be considered a conceivable 
perspective to carry out a clinical trial to measure 
the response to radiofrequency treatment on the 
external urethral meatus of woman with SUI, with 
a control on variables such as age, parity, degree 
of muscle strength, BMI, and with a long-term 
control of the response to therapy on the external 
urethral meatus. A limitation found was the loss 
of 4 patients during the follow-up phase, due to 
their lack of finances to finish the study.

cONcLUSIONS

 The preliminary results of our study 
(phase 1) look promising. However, to increase 
the validity of the study, larger clinical trials are 
warranted. Our study showed that the treatment of 
stress urinary incontinence with radiofrequency 
on the urethral meatus had no adverse effects and 
reduced urinary loss in women.

cONfLIcT Of INTEREST

None declared.

REfERENcES

1. Tähtinen RM, Cartwright R, Tsui JF, Aaltonen RL, Aoki Y, 
Cárdenas JL et al. Long-term Impact of Mode of Delivery 
on Stress Urinary Incontinence and Urgency Urinary 
Incontinence: A Systematic Review and Meta-analysis. Eur 
Urol. 2016;70:148-58.

2. Maral I, Ozkardeş H, Peşkircioğlu L, Bumin MA. Prevalence 
of stress urinary incontinence in both sexes at or after age 
15 years: a cross-sectional study. J Urol. 2001;165:408-12.

3. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten 
U, et al. The standardisation of terminology in lower 
urinary tract function: report from the standardisation sub-
committee of the International Continence Society. Urology. 
2003;61:37-49.

4. Felde G, Ebbesen MH, Hunskaar S. Anxiety and depression 
associated with urinary incontinence. A 10-year follow-
up study from the Norwegian HUNT study (EPINCONT). 
Neurourol Urodyn. 2017;36:322-8.

5. Lapitan MC, Cody JD. Open retropubic colposuspension for 
urinary incontinence in women. Cochrane Database Syst Rev. 
2012;6:CD002912.

6. Petros P. The integral system. Cent European J Urol. 



ibju | RadiofRequency foR tReating of Sui

902

2011;64:110-9.
7. Fleischmann N, Flisser AJ, Blaivas JG, Panagopoulos G. 

Sphincteric urinary incontinence: relationship of vesical leak 
point pressure, urethral mobility and severity of incontinence. 
J Urol. 2003;169:999-1002.

8. Fitzgerald MP, Mollenhauer J, Hale DS, Benson JT, Brubaker L. 
Urethral collagen morphologic characteristics among women 
with genuine stress incontinence. Am J Obstet Gynecol. 
2000;182:1565-74.

9. Herman RM, Berho M, Murawski M, Nowakowski M, Ryś 
J, Schwarz T, et al. Defining the histopathological changes 
induced by nonablative radiofrequency treatment of faecal 
incontinence--a blinded assessment in na animal model. 
Colorectal Dis. 2015;17:433-40.

10. Appell RA, Juma S, Wells WG, Lenihan JP, Klimberg IW, 
Kanellos A, et al. Transurethral radiofrequency energy collagen 
micro-remodeling for the treatment of female stress urinary 
incontinence. Neurourol Urodyn. 2006;25:331-6.

11. Sand PK, Owens GM, Black EJ, Anderson LH, Martinson MS. 
Cost effectiveness of radiofrequency microremodeling for 
stress urinary incontinence. Int Urogynecol J. 2014;25:517-23.

12. Elser DM, Mitchell GK, Miklos JR, Nickell KG, Cline K, Winkler 
H, et al. Nonsurgical transurethral collagen denaturation for 
stress urinary incontinence in women: 12-month results from 
a prospective long-term study. J Minim Invasive Gynecol. 
2009;16:56-62.

13. Ferreira CH, Barbosa PB, de Oliveira Souza F, Antônio FI, Franco 
MM, Bø K. Inter-rater reliability study of the modified Oxford 
Grading Scale and the Peritron manometer. Physiotherapy. 
2011;97:132-8.

14. Lordêlo P, Leal MR, Brasil CA, Santos JM, Lima MC, Sartori 
MG. Radiofrequency in female external genital cosmetics and 
sexual function: a randomized clinical trial. Int Urogynecol J. 
2016;27:1681-7.

15. Gomez-Tames J, Fukuhara Y, He S, Saito K, Ito K, Yu W. 
A human-phantom coupling experiment and a dispersive 
simulation model for investigating the variation of dielectric 
properties of biological tissues. Comput Biol Med. 
2015;61:144-9.

16. Millheiser LS, Pauls RN, Herbst SJ, Chen BH. Radiofrequency 

treatment of vaginal laxity after vaginal delivery: nonsurgical 
vaginal tightening. J Sex Med. 2010;7:3088-95.

17. Kang D, Han J, Neuberger MM, Moy ML, Wallace SA, 
Alonso-Coello P, et al. Transurethral radiofrequency 
collagen denaturation for the treatment of women with 
urinary incontinence. Cochrane Database Syst Rev. 
2015;3:CD010217.

18. Hantash BM, Ubeid AA, Chang H, Kafi R, Renton B. 
Bipolar fractional radiofrequency treatment induces 
neoelastogenesis and neocollagenesis. Lasers Surg Med. 
2009;41:1-9.

19. Rechberger T, Postawski K, Jakowicki JA, Gunja-Smith Z, 
Woessner JF Jr. Role of fascial collagen in stress urinary 
incontinence. Am J Obstet Gynecol. 1998;179:1511-4.

20. Coombs S, Smith I. The Hawthorne effect: Is it a help 
or hindrance in social science research? Change: 
Transformations in Education, 6 (1). 2003; pp. 97-111.

21. Haga N, Yanagida T, Yabe M, Akaihata H, Hata J, Sato Y, et al. 
Timing of Urinary Pad Exchanges Was the Most Important 
Factor Affecting Quality of Life in the Early Postoperative 
Period After Robot-Assisted Laparoscopic Radical 
Prostatectomy. J Endourol. 2015;29:1044-51.

22. Stach-Lempinen B, Kirkinen P, Laippala P, Metsänoja R, 
Kujansuu E. Do objective urodynamic or clinical findings 
determine impact of urinary incontinence or its treatment on 
quality of life? Urology. 2004;63:67-71.

   

_______________________
Correspondence address:

Patrícia Lordelo, MD
Centro de Atenção ao Piso Pélvico (CAAP)

Divisão de Fisioterapeutas e Programas de Pós-Graduação
Escola de Medicina Bahiana e Saúde Pública.

Av. Dom João VI, 275, Brotas
Salvador, BA, 40290-000, Brasil

Telephone: +55 71 3276-8265
E-mail: pvslordelo@hotmail.com


