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Abstract

Background: Genitourinary syndrome of menopause (GSM) involves vaginal dryness (VD), pain during sexual activity
(SAPain), vaginal itching (VI), burning, pain, and symptoms in the urinary organs. Non-ablative radiofrequency (RF) is a
type of current with electromagnetic waves with a thermal effect that generates an acute inflammatory process with
consequent neocolagenesis and neoelastogenesis. We aimed to describe the clinical response to VD, SAPain, vaginal
laxity (VL), VI, burning sensation, pain in the vaginal opening, urinary incontinence, sexual dysfunction, cytological
changes, and adverse effects of non-ablative RF in patients with GSM.

Methods: This single-arm pilot study included 11 women diagnosed with GSM with established menopause.
Patients with hormone replacement initiation for six months, who used a pacemaker, or had metals in the pelvic
region, were excluded. Subjective measures (numeric rating scale of symptoms, Vaginal Health Index-VHI) and objec-
tive measures (vaginal maturation index-VMI, vaginal pH, sexual function by the FSFI, and urinary function by the
ICIQ-SF) were used. A Likert scale measures the degree of satisfaction with the treatment. Five sessions of monopolar
non-ablative RF (41°C) were performed with an interval of one week between each application. The entire evaluation
was performed before treatment (T0), one month (T1), and three months (T2) after treatment. Adverse effects were
assessed during treatment and at T1 and T2.

Results: The symptoms and/or signs were reduced after treatment in most patients (T1/T2, respectively): VD
90.9%/81.8%, SAPain 83.3%/66.7, VL 100%/100%, VI 100%/100%, burning 75%/87.5%, pain 75%/75%, and VHI
90.9%/81.9%. Most patients did not show changes in VMI (54.5%) and pH (63.6%) at T1, but there was an improve-
ment in VMI in most patients (54.5%) at T2. Nine patients were satisfied, and two were very satisfied at T1. The treat-
ment was well tolerated, and no adverse effects were observed. There was an improvement in sexual function (72.7%)
and urinary function (66.7% in T1 and 83.3% in T2).

Conclusion: Intravaginal RF reduced the clinical symptoms of GSM in most patients, especially during T1, and
women reported satisfaction with treatment. The technique showed no adverse effects, and there were positive
effects on sexual and urinary function.
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Background

Genitourinary syndrome of menopause (GSM) is tra-
ditionally defined as a set of signs and symptoms due to
altered estrogen production, both physiologically or as a
result of a therapeutic approach. It involves physical and
sensory changes in the external and internal genitalia and
lower urinary tract region, such as loss of collagen and
elastin, altered smooth muscle cell function, reduction
in the number of blood vessels, and an increase in con-
nective tissue, leading to epithelial thinning, decreased
blood flow, and reduced elasticity [1]. Women may have
some or all the signs and symptoms. The most common
symptoms are vaginal dryness (VD), pain during sexual
activity (SAPain), and urinary incontinence (UI) [2]. It is
estimated that 10%- 45% of these women live with some
discomfort due to GSM. However, only 25% seek treat-
ment, and symptoms are unlikely to improve spontane-
ously [2-4].

GSM treatment aims to alleviate symptoms and reverse
atrophic anatomical changes. Hormonal therapy is the
current gold standard treatment that can be administered
systemically or locally [1, 5, 6]. However, there are con-
traindications such as history of breast cancer, coronary
artery disease, previous venous thromboembolic event
or stroke, and adverse effects, such as vaginal bleed-
ing, endometrial hyperplasia, breast pain, and perineal
pain, which limit its use [3, 6, 7]. Approximately 23% of
women using hormonal therapy reported that they felt
incomplete or no relief of vaginal/vulvar symptoms and
36% of patients noted that the vagina did not restore their
natural state [8].

With the contraindications and limitations of standard
therapy for GSM, a search for new therapeutic options
for GSM management is needed. Radiofrequency (RF),
a new alternative technique for GSM [9], is a high-fre-
quency current used for therapeutic purposes, based on
the mechanism of heat production by conversion, that is,
ionic and molecular mobilization, favoring oxygenation,
nutrition, and vasodilation of tissues [10]. The heating
of the tissues also promotes the denaturation of collagen
with a subsequent contraction of its fibers, retraction of
fibrous septa, and activation of fibroblasts. Neocolageni-
zation, neoelastogenesis, and reorganization of collagen
fibers may occur, resulting in tissue remodeling [10-12].

Based on the knowledge of the physiological responses
of the tissues submitted to RF and on the results of its use
on the treatment of genitourinary signs and symptoms

related to GSM, this research aimed to describe the clini-
cal response (VD, SAPain, vaginal laxity (VL), vaginal
itching (VI), burning sensation, pain in the vaginal open-
ing, UI, and sexual dysfunction), cytological changes, and
adverse effects of non-ablative RF in patients with GSM.

Materials and methods
Study design
This was a single-arm pilot study preceding a randomized
controlled trial (RCT) in progress, followed the pre-
cepts of the Declaration of Helsinki, with the approval
of the Ethics and Research Committee of the Bahiana
School of Medicine and Health (EBMSP) with CAAE
72147317.9.0000.5544 on September 5, 2017, and regis-
tered at clinicaltrial.gov (NCT03506594) and complete
registration date (first date posted) on April 24, 2018.
Written informed consent was obtained from all patients.
Adult women with established menopause (at least
12 months after their last period and/or bilateral oopho-
rectomy) and who had complaints of at least one of the
symptoms of GSM (VD, SAPain, VL, VI, burning sensa-
tion, and pain in the vaginal opening) participated in the
study. The women were referred by gynecology services,
and the service took place at the teaching outpatient
clinic of the Physiotherapy Clinic at EBMSP. For inclu-
sion in the study, they should have a vaginal pH of >5
and vaginal cytology from the last 12 months, or three
previous normal tests, without any malignancy and/or
atypia. We excluded patients with hormone replacement
initiation for six months, who used a pacemaker, or had
metals in the pelvic region, hemophiliacs, using vaso-
dilators and/or anticoagulants, and those with chronic
neurological degenerative diseases and/or diagnosis of
current vaginal infection.

Assessment procedures
Initially, we administered a basic anamnesis question-
naire for collecting sociodemographic and clinical data.
Each participant subjectively assessed their symptoms
(VD, SAPain, VL, VI, burning sensation, and pain in
the vaginal introitus) using the Numeric Rating Scale
(NRS), which consists of a scale from 0 to 10 points, with
0 indicating no symptoms and 10 indicating as many
symptoms as possible.

The physical examination was to assess the vaginal
health index (VHI), which consists of a graduated scale
from 1 to 5 for each item (vaginal elasticity, fluid volume,
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pH, epithelium integrity, and humidity). Vaginal elasticity
varies between 1 (no elasticity) and 5 (excellent elastic-
ity), assessed through mucosal distention upon palpation
and in the placement of the speculum. Fluid volume,
assessed at inspection, varies between 1 (no secretion)
and 5 (normal secretion) (white flocculent). Epithelium
integrity varies between 1 (petechiae already detected on
inspection) and 5 (tissue not friable and normal mucosa).
Moisture varies between 1 (no moisture detected in the
inspection and presence of an inflamed mucosa) and up
to 5 (normal humidity). The pH was quantified using a
pH indicator strip between 0 and 14 (MColorpHast™ —
pH-indicator strips) which was placed directly on the
right lateral vaginal wall for one minute, giving 1 point
for the pH of 6.1, and 5 for the pH < 4.6, in which the last
one was considered normal. The sum of all items repre-
sents the vaginal health score, with 25 representing the
best vaginal health [13].

The Vaginal Maturation Index (VMI) was evaluated
from a vaginal secretion collection, in the middle third
of the vaginal canal, fixed in absolute alcohol and sent
to a laboratory, in which a biomedical doctor performed
the percentage counting of the parabasal (P), intermedi-
ate (I), and superficial (S) cells, characterizing the vaginal
epithelium in hypotrophic (I>S), normotrophic (I=S),
hypertrophic (I<S), mild atrophic (I>P), moderate
atrophic (I> =P) and marked atrophic (I<P). The sum of
the three cell types totals 100% and is presented as fol-
lows: P/I/S [14].

Participants answered the Female Sexual Function
Index (FSFI) [15] questionnaire to objectively assess
sexual function, gathering responses in six different
domains: desire, arousal, lubrication, orgasm, satisfac-
tion, and discomfort/pain. The cut-off point of <26.5 was
considered for sexual dysfunction and the increase in the
score was considered an improvement. The Sexual Quo-
tient-Female Version (QS-F) assessed women’s sexual
activity. This questionnaire was developed and validated
in 2006, specifically for the Brazilian population [16].
Through ten self-answering questions, the QS-F assesses
all phases of the sexual response cycle with a total index
ranging from 0 to 100. Higher values indicate better sex-
ual performance and satisfaction.

To assess the impact of Ul on quality of life and char-
acterize urinary loss, we used the International Con-
sultation on Incontinence Questionnaire-Short Form
(ICIQ-SF) [17], composed of five questions that assess
the frequency, severity, and impact of UI, in addition to
a set of eight items of self-diagnosis related to UI situa-
tions experienced by patients. The maximum sum of the
response values indicates a score of 21 points, referring
to the high impact of UI on an individual’s life.
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At the end of the treatment, the participants were
asked about their degree of satisfaction with the treat-
ment using a five-point Likert scale, which classified the
patient’s level of satisfaction as 1 (very dissatisfied), 2
(dissatisfied), 3 (unchanged), 4 (satisfied), 5 (very satis-
fied) [18].

To assess the clinical response, we considered an
improvement when there was a decrease in values in self-
reported symptoms, verified by the NRS; the increase
in the value of the VHI; the decrease in parabasal cells
(deep) and/or increase in superficial cells evaluated by
VM]I, a decrease in vaginal pH, an increase in FSFI and
QS-F scores, a decrease in the sum of the ICIQ-SF ques-
tions, and improved satisfaction according to the five-
point Likert scale.

We used all outcome measures before, one month, and
three months after the end of treatment, respectively,
times TO, T1, and T2, performed by the same initial
evaluators.

To test safety, we considered existing adverse effects
if they had erythema, ulcers, fistulas, burns, blisters,
bleeding, and/or pain. They were evaluated during each
application at T1, T2, or at any contact by the patients’
self-reports. We considered it to be at risk if it had one
or more of these effects. If an adverse effect occurs, the
patient was referred for evaluation and treatment by the
team’s gynecologist. The RF treatment would be inter-
rupted, and the data are presented in the results.

Therapeutic procedure

RF was used in the form of capacitive electrical transfer,
monopolar configuration (Capenergy® device, model
C500), which has two electrodes: an intracavitary active
electrode placed in the vagina with a non-lubricated con-
dom and water-soluble gel and another electrode, disper-
sive, positioned in the lumbosacral region (Fig. 1). For the

Fig. 1 Radiofrequency device (Capenergy®)
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application, the participants were placed in the supine
position with the lower limbs abducted and the knees
bent. The temperature was set at 41°C, with a frequency
of 1 MHz and power of 75 k]. When the established tem-
perature was reached, the physiotherapist maintained
it for 2 min with semicircular movements on the ante-
rior wall of the vagina. The movement and time on the
posterior vaginal wall was repeated, totaling 4 min of
after reaching the established temperature (Fig. 2). Each
patient underwent five RF sessions, with an interval of
seven days between them.

Data analysis

For the elaboration of the database, we used the software
Statistical Package for Social Sciences (SPSS), version
14.0 for Windows. The results were reported descrip-
tively in the text or through tables and graphs; categori-
cal variables are expressed as absolute and percentage
values—n (%), and continuous variables with normal
distribution in mean and standard deviation (+ SD), and
those with asymmetric distribution in the median and
interquartile range (1Q).

Results

Sociodemographic and clinical characteristics

The sample consisted of 11 patients with GSM, with an
average age of 59.6 £ 3.93 years, with data collected from
October 2017 to August 2018. Table 1 presents the soci-
odemographic and clinical characteristics of the study
population. The main characteristic was VD, as they all
had this symptom. Menopause duration ranged from two
to 17 years, with a median of 14 years (6—15).

Fig. 2 Radiofrequency application (Capenergy®) intracavitary with
semicircular movements
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Symptoms of GSM

We observed the clinical improvement of GSM in the
NRS scores of the symptoms of VD, SAPain, VL, VI,
burning, and vaginal pain, as shown in Table 2, especially
in T1.

Vaginal Health Index (VHI)

Ten patients (90.9%) showed an increase in the VHI
score in T1, which represents an improvement, and one
worsened (patient five). Regarding pre-treatment, in T2,
nine patients (81.8%) had an increase in VHI, while two
(18.2%) had a reduction in this index during the initial
value (Table 3).

Vaginal pH

In T1, most patients (7-63.6%) did not change, three
(27.3%) showed a decrease in pH, representing improve-
ment, and one (9.1%) showed an increase. In T2, there
was also a predominance of maintaining baseline values
(Table 3).

VMI

The cytological analysis showed that six patients (54.5%)
remained unchanged in the cell count, and five (45.5%)
showed an improvement in T1, with two patients of the
latter changing their category from moderate or severe
atrophic to mild atrophic. In T2, six patients (54.5%)
showed improvement compared to the beginning, three
(27.3%) remained at the beginning, and two (18.2%)
worsened. One patient maintained the category of severe
atrophy, and the other went from hypotrophic to severe
atrophy (Table 3).

Sexual function

In the FSFI analysis, all patients experienced sexual dys-
function during pre-treatment. There was an increase in
the total index in nine patients (81.8%) in T1, with three
patients without sexual dysfunction. In T2, eight patients
(72.7%) had improved compared to the beginning, but
half had a decrease compared to T1, and two contin-
ued without sexual dysfunction. According to the QS-F,
seven patients (63.6%) had sexual dysfunction at TO. Ten
(90.9%) and seven (63.6%) patients improved their scores
at T1 and T2 respectively, compared to the beginning.
We observed worsening of the two periods evaluated in
Patient 11 (Table 3).

Urinary symptoms

In this study, six patients had pre-treatment urinary
complaints. When assessing the impact of UI on qual-
ity of life (QoL) using the ICIQ-SF questionnaire, we
found a decrease in the score in four patients (66.7%)
in T1, one of whom had no symptoms; two (33.3%)
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Table 1 Sociodemographic and clinical characteristics of 11 patients with GSM

Sociodemographic characteristics

Mean £ SD
Age 5964393
Education level n (%)
Complete higher education 5(45.5)
Complete high school 4(36.4)
Complete Elementary school 1(9.10)
[lliterate 1(9.10)
Marital status
Married 4(36.4)
Divorced/separated 3(273)
Single 2(18.2)
Widow 2(18.2)
Self-reported skin color
Brown 7 (63.6)
Black 2(18.2)
White 2(18.2)
Clinical characteristics n (%)
Body mass index
Low weight 1(9.10)
Normal 3(273)
Overweight 6 (54.5)
Obesity 1(9.10)
Hormone replacement 5(45.5)
Gynecological surgeries 9(81.8)
Constipation 4(36.4)
Number of deliveries
Nulliparous 1(9.10)
Primiparous 1(9.10)
Multiparous 9(81.8)
Type of delivery
Vaginal 5(45.5)
Cesarean 5(455)
Symptoms of GSM
Vaginal dryness 11 (100)
Pain during sexual activity 6 (54.5)
Vaginal laxity 6 (54.5)
Vaginal itching 6 (54.5)
Vaginal burning 8(72.7)
Vaginal pain 4(36.4)
Urinary incontinence 6 (54.5)
Vaginal intercourse/penetration/coitous
No 6 (54.5)
Sexual dysfunction 8(72.7)

Vaginal color
Whitish 6 (54.5)
Normal 5(455)
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Table 2 Numerical Rating Scale of the symptoms of Genitourinary Syndrome of Menopause before treatment, 1 month and 3 months
after 05 radiofrequency sessions

Patient  Pre-treatment 1 month 3 months
VD SAPain VL VI B Pain VD SAPain VL VI B Pain VD SAPain VL VI B Pain

1 10 10 0 5 10 0 3 5 0 0 0 0 7 7 0 5 6 7
2 9 8 0 0 0 0 3 0 0 3 0 0 6 0 0 4 0 0
3 10 0 8 10 9 10 7 0 6 9 0 6 5 0 2 9 0 2
4 5 0 10 7 5 0 0 0 8 0 0 0 0 0 7 0 2 0
5 8 2 5 0 0 2 4 0 1 0 T 0 8 1 4 0 0 0
6 7 7 0 0 0 0 1 1 1 0 0 0 1 0 0 0 0 1
7 10 0 3 2 4 0 2 0 0 0 0 1 1 0 0 0 0 0
8 10 0 2 0 4 0 1 0 0 0 2 0 1 8 0 0 2 0
9 7 7 0 6 5 7 7 7 2 5 5 7 7 0 3 4 4 7
10 9 8 5 5 8 8 1 0 0 0 0 0 1 0 0 0 0 0
I 10 0 0 0 9 0 5 0 2 0 4 0 1 0 1 0 1 0

VD vaginal dryness, SAPain pain during sexual activity, VL vaginal laxity, V/ vaginal itching, B burning

Table 3 Vaginal Health Index, Vaginal Cytology, Vaginal pH, FSFI, Sexual Quotient, and ICIQ in 11 patients with GSM, pre-treatment,
1 month, and 3 months after 05 radiofrequency sessions

Patient PRE 1 month 3 months

VHI pH VMI%B/I/S FSFI QS ICIQ VHI pH VMI%B/I/S FSFI QS ICIQ VHI pH VMI%B/I/S FSFI QS ICIQ

1 14 55 0/90/10 85 14 0 25 40 0/90/10 147 28 0 21 50 10/90/0 11.7 30 0
2 1265 40/60/0 30 22 0 23 50 6/90/4 24 24 0 19 50 5/95/0 50 22 0
3 18 50 0/95/5 34 16 14 21 50 0/80/20 62 44 13 22 50 0/95/5 6.2 44 11
4 18 6.0 100/0/0 30 18 3 20 60 20/70/10 70 28 7 1760 90/10/0 48 44 0
5 18 65 100/0/0 243 64 0 15 7.0 100/0/0 274 72 0 14 65 90/10/0 244 64 0
6 14 50 0/95/5 44 66 8 22 50 0/95/5 40 74 N 20 50 0/95/5 38 74 9
7 1 7.0 90/10/0 26 20 11 13 60 90/10/0 204 76 0 15 60 95/5/0 47 18 0
8 17 60 100/0/0 238 50 12 18 60 95/5/0 279 60 7 23 50 5/90/5 282 62 4
9 16 50 0/95/5 32 24 0 17 50 0/90/10 32 46 11 19 50 0/68/32 106 34 13
10 16 50 0/95/5 227 70 6 20 50 0/95/5 318 88 4 22 50 0/90/10 318 90 4
11 22 50 0/90/10 44 86 0 24 50 0/90/10 48 60 0 23 50 0/90/10 36 76 0

VHIVaginal Health Index, pH vaginal pH, %B/I/S % basal/intermediate/superficial cells, FSFI Female Sexual Function Index, QS sexual quotient—female version, ICIQ
International Consultation on Incontinence Questionnaire—Short Form, VMI Vaginal Maturation Index

increased the score and one who had no symptoms
started to complain (patient nine). In T2, almost all
patients (five—83.3%) had an improvement in the

L . . . . 4
beginning, in which two had their symptoms disap-
peared, and two had a higher score than the initial one
(Table 3).
Satisfaction with treatment .
PL P2 P3 P4 P5 P6 P7 P8 P9

Regarding treatment satisfaction, nine patients (81.8%) P10 P11
reported being satisfied and two (18.2%) were very PATIENTS

satisfied at T1. In T2, nine patients (81.8%) remained
satisfied, one (9.1%) very satisfied, and one (9.1%) very
dissatisfied (Fig. 3). The patient who reported being

LIKERT SCALE
w

N

® 1 month ® 3 months

Fig. 3 Satisfaction with the treatment of 11 patients with GSM,
1 month and 3 months after 05 radiofrequency sessions
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very dissatisfied with the reassessment during T2
showed improvement in all other parameters evalu-
ated and reported being satisfied after one month.

Adverse effects

We did not observe erythema, ulcers, fistulas, blisters,
burns, bleeding, and/or pain at any time during treat-
ment or follow-up. The treatment was well tolerated. One
patient reported a little discomfort in the lower abdomi-
nal region during the first two sessions, which ceased in
the third application.

Discussion

We found an improvement in genitourinary symptoms
such as VD, SAPain, VL, VI, burning sensation, pain in
the vaginal opening, UI, and sexual dysfunction in most
patients, especially in T1, in this pilot study that used
non-ablative RF in postmenopausal women with GSM.
The application of RF was considered safe because only
one light adverse effect in one patient was found up to
T2. To our knowledge, this is the first study to assess
symptoms of GSM associated with cytological analysis
and patient satisfaction after using non-drug and non-
ablative treatment with intracavitary monopolar RE.

VD was the main symptom reported by patients in
this study and showed an important improvement when
assessed by both self-report and by VHI. Based on the
histological changes observed in previous studies, the
process of neocolagenesis and neoelastogenesis that
occurs after exposure to controlled RF thermal energy
in the vaginal tissue restores most vaginal functions such
as secretion, absorption, elasticity, lubrication, and tis-
sue consistency, which are decreased in GSM [9, 19, 20].
This hypothesis is supported by previous knowledge that
this high-frequency current induces collisions and move-
ments between atoms and molecules, resulting in energy
transfer to the tissue in the form of heat and a conse-
quent controlled increase in temperature, promoting an
increase in the arterial circulation, and vasodilation, and
improving tissue oxygenation [21].

VD can generate or contribute to SAPain, just as absti-
nence from intimate relationships is involved in the
decline of lubrication, often forming a cycle. Vaginal
trophism is fundamental for a comfortable sexual inter-
course, which depends on the lubrication promoted by
vasodilation of the lamina propria and the vaginal epi-
thelium [22, 23]. In this study, a patient who did not have
SAPain in the pre-treatment started to report this symp-
tom in T2. An assumption is that an increase in the fre-
quency of sexual activity may favor the appearance of this
symptom. To confirm this hypothesis, an investigation
of sexual frequency before and after treatment must be
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included. We are developing an RCT in which this vari-
able has been included and, therefore, we may soon have
this information. The increase in sensory perception by
neurogenesis can occur after using RF [20], which can
lead to a greater perception of the vagina; therefore, some
patients may start to report these symptoms. However,
further morphometric investigations of neuronal analysis
are necessary.

Other studies have also found positive results for
SAPain. Alinsod (2015) studied RF with controlled
temperature (TTCRF) with intra- and extra-vaginal
application in six menopausal women and 10 in the peri-
menopausal period with SAPain symptoms, demonstrat-
ing the safety and beneficial effects of the treatment [24].
An RCT with 20 postmenopausal women applied three
sessions of intra- and extra-vaginal TTCRF (ThermiVa)
once a month with reduced VD and SAPain [25].

RF has also been widely used to improve collagen lev-
els. Its diathermic effects cause the collagen denatura-
tion. As the temperature rises, some of the cross-links
are broken, causing the triple helix to unwind. Thus,
there is a consequent activation of fibroblasts, with sub-
sequent neocolagenesis, neoelastogenesis, and tissue
remodeling [26]. Coad et al. (2013) evaluated the histo-
logical effect of non-ablative RF on the vaginal introitus
of sheep before, after seven, 30, and 90 days. There was
a significant increase in the activation of the submucosa
fibroblasts and an increase in collagen compared to the
control group [27]. In a histological study in multiparous
sows, a significant progressive increase in the amount of
elastin and collagen in the vaginal mucosa was observed.
The treatment consisted of weekly intravaginal radiofre-
quency administrations for three weeks, with follow-up
at both one week and one month after treatment [28].
The evaluation of the vaginal wall, performed by ultra-
sound, showed an increase in thickness, but it was not
statistically significant [28]. In our study, the NRS was
used to grade VL, and all patients noted improvement.
Three patients who did not have the complaint initially
reported mild intensity in the reassessments, which can
also be justified by the increase in sensory perception
after treatment. Assessing the symptoms of GSM is chal-
lenging because of its subjective nature. The development
of a specific score with a cut-off point for the quantifica-
tion of these symptoms and clinical improvement may be
of great relevance to better evaluate these patients and
verify the treatment effect.

Previous studies have obtained positive results with
the use of monopolar RF with cryogenic surface cooling
in pre-menopausal women with a history of at least one
vaginal delivery and complaints of vulvovaginal atrophy/
symptoms of GSM or VL [26, 29]. Alinsod (2015) used
the TTCRF in 23 pre-menopausal women with VL, with
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improvement on a seven-point scale, called the vaginal
laxity questionnaire (VLQ) [30]. Krychman et al. (2017)
carried out a multi-center study with 189 premenopau-
sal women complaining of VL during sexual intercourse
with significant improvements in self-report and sexual
function by FSFI [29].

Symptoms such as VI, burning, and pain are com-
mon complaints in GSM. Hypoestrogenia results in
reduced number of epithelial layers and vessels, thinning
of smooth muscles [31], and an increase in nociceptive
sensory afferents [32]. In addition, the increase in tissue
friction caused by the decrease in trophism and mois-
ture causes greater mucosal fragility, contributing even
more to the condition [22, 33]. In this study, there was an
important improvement in these symptoms. This clini-
cal improvement is supported by the thermal effect of
RE, which significantly affects the tissue layers. As a con-
sequence of local peripheral vasodilation and increased
blood flow, there is an improvement in trophism, oxy-
genation, cellular metabolism, and lubrication [10, 34].
High-frequency thermal therapy seems to act through
the effects of analgesia, but the mechanisms by which RF
controls pain are still unclear, seemingly involving the
transduction of C fiber signals [35].

The analysis of vaginal cytology through the VMI and
the measurement of pH are well-used measures to estab-
lish diagnostic parameters of GSM [36, 37], but have not
yet been analyzed in RF research in GSM. Brizzolara et al.
(1999) carried out a study in 70 postmenopausal women
determining a specific vaginal pH range that correlates
with high levels of parabasal cells in the VMI, defined as
at least 20%, and found a correlation between these two
objective measures [38]. In this study, pH values>6.0
were compatible with a greater number of parabasal cells
(>20%). However, these results showed that there was
no pattern of clinical/objective findings with the symp-
toms reported by the patients. VMI and pH, unlike NRS,
remained similar in most patients (six-54.6% and seven-
63.3%, respectively) in T1. In T2, most patients showed
an improvement in VMI (54.6%) and in pH (36.4%). Vagi-
nal cytology, in part, has been inconsistent with clinical
findings [36]. A smaller-scale and more sensitive tape is
recommended to detect minor variations.

Two patients presented with worsening VMI, which
may have happened at random, because it is a small sam-
ple or due to the aging process. This change could be
better controlled by an RCT. In the literature, there is no
evaluation made of the agreement between evaluators of
the VMI, which is a dependent evaluation instrument.

GSM has adverse effects on sexual function and general
well-being. The FSFI is an instrument used worldwide to
assess sexual function. In this study, it improved in most
of the samples in T1 (81.8%) and T2 (72.7%). Patients
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were also evaluated using QS-F, a questionnaire spe-
cifically developed for the Brazilian population [16]. In
terms of the total score, we observed an increase in QS-F
in most of the participants. The promising results and the
last position statements published by the European Soci-
ety of Sexual Medicine [39] stimulated our group to carry
out an RCT of RF in the treatment of signs and symp-
toms of GSM that is in progress. Using the non-ablative
RF technique, Lordelo et al. (2016) carried out an RCT
with 43 women dissatisfied with the appearance of their
genitalia. They applied RF to the external genitalia, with
an improvement in sexual function by 3.51 points in the
group treated in the evaluation by FSFI [11].

RF is considered one of the most innovative non-surgi-
cal modalities for treating UI and VL [40]. In addition to
modifying the trophism of the vaginal canal, it also tar-
gets the urethral mucosa and seems to improve not only
the symptoms of GSM but also those of UL This change
could be better controlled by an RCT. In our study,
although the type of Ul has not been classified, 66.7% and
83.8% of the patients improved urinary symptoms at T1
and T2, respectively. Lalji & Lozanova (2017) in a pilot
study, conducted three treatment sessions with monop-
olar RE, intra- and extra-cavitary, in 27 women with
stress urinary incontinence (SUI). They found that 96.3%
decreased the frequency of urinary loss by at least one
level, and 59.3% reported a decrease in the amount of loss
[41]. Another study with 10 patients with SUI showed
improvement in the pad test one month after treatment
with monopolar non-ablative RF in the urethral meatus
[42]. Despite different outcome measures and application
forms, RF therapy appears to be a good alternative for
the treatment of SUI. Histological studies have observed
a reduction in collagen in the urethral walls in the event
of loss of urethral support and/or internal sphincter
dysfunction [43], which supports the use of RF in this
dysfunction.

Treatment satisfaction was assessed using a five-point
Likert Scale, with most patients reporting satisfaction
with treatment. This was reinforced by the decrease in
symptoms recorded in that study. On the other hand,
we observed that although most of the outcome meas-
ures have improved, the indication of patient satisfaction
was greater, showing that the degree of satisfaction do
not always correspond to the clinical results. Thus, sat-
isfaction is not only linked to the therapeutic result, but
also to the level of expectations of the people involved.
It is important to consider the Hawthorne effect, which
states that when individuals believe they are experiencing
a form of treatment, they are more likely to respond and
be satisfied with therapeutic responses [44]. In this sense,
we also justified carrying out an RCT to better assess this
issue.
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Our safety analysis showed that the technique was
well tolerated by patients and no side effects were
observed or reported. In one patient, only mild dis-
comfort was noted in the first two sessions. Also in the
study by Lalij and Lozanova (2017), using intravaginal
and extracavitary radiofrequency, no side effects were
reported [41]. In this study, no description about pos-
sible side-effects was given either. The parameters of
this study were also different from ours (e.g.: we meas-
ured temperature; had five treatment sessions instead
of three; applied RF laterolateral instead of longitudi-
nal; and we included a follow-up after three months).
Because it was not entirely clear to what extent the
different therapeutic parameters would influence
safety, we decided to include a safety assessment in
our research. We therefore chose to initially conduct a
single-arm pilot study with patients presenting GSM.
And we only moved on to a Phase 2 trial with a con-
trol group and sample calculation [45] once the thera-
peutic protocol was found to be safe and if there was a
therapeutic response. In a safety study conducted in an
animal model in treated sows, additional aspects were
evaluated, such as the presence of edema, histological
changes in the composition of the vaginal wall, change
in urination frequency, erythema, and antalgic position,
and no side effects were found [28]. A long-term effect
that was not evaluated in our study and, to our knowl-
edge, in any other study in the literature, is the possi-
bility that non-ablative radiofrequency enhances the
development of tumor cells. A biological effect takes
place in the treated area as the electromagnetic field
causes a temperature increase [10], and an increased
blood circulation. The possibility of cell multiplication
is hypothesized, including malignant cells [46]. There-
fore, as a safety inclusion, patients had to undergo a
vaginal cytology test and show a normal outcome,
prior to treatment. For many years the literature has
described the effect of thermotherapy (including radi-
ofrequency), which, at a temperature of 41°C or more,
and if maintained for at least 30 min, brings a pos-
sible therapeutic effect against cancer cells by reduc-
ing cellular DNA and RNA synthesis and respiratory
depression [47]. The application of radiofrequency in
the present study took place at a temperature of 41°C,
but the total treatment time was lower than the rec-
ommended time to treat cancer cells, and for this rea-
son it may be important to perform a new long-term
cytopathological evaluation to confirm the safety of the
treatment technique.

Although some of the patients continued to show
improvement in their symptoms in T2, some symptoms
were accentuated in that period. Studying the frequency
of reapplication after the end of treatment to maintain
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clinical improvement is essential in future studies, espe-
cially since we already have evidence from histological
studies (in animals) that show that the peak of RF action
occurs within 21 days after its application [10].

Strengths and limitations

This is a pioneer research on the application of intra-
cavitary non-ablative radiofrequency (RF), in women
with Genitourinary Syndrome of Menopause (GSM).
The study combines clinical symptoms of GSM, includ-
ing sexual and urinary functions, with cytological
results, patient satisfaction and treatment outcomes.

As it is a non-medicated pharmacological approach,
applied locally, it opens up a new field for the treatment
of this syndrome. In addition to being a new field for
physiotherapy professionals.

As limitations of the study, we found a short follow-
up time, the use of independent symptom outcome
measures (such as sexual and urinary function ques-
tionnaires) for symptoms associated with a syndrome,
the use of evaluator dependent indices (VHI and VMI)
and a subjective index (VHI).

Based on these limitations, we understand the need
to create a specific rating scale for GSM symptoms,
intra- and inter-rating comparisons for rater-dependent
scales for longer follow-up period and, since intracavi-
tary non-ablative RF has been proven safe, the realiza-
tion of an RCT.

Conclusions

The symptoms of VD, SAPain, VL, VI, burning sensa-
tion, pain in the vaginal opening, Ul, and sexual dys-
function of GSM with non-ablative RF showed clinical
improvement in most of the patients, with improve-
ment in the self-report of the symptoms and the VHI,
especially at T1. The cytological analysis, through the
VMI, remained unchanged in most evaluations in T1,
but there was a greater improvement in T2. There was
no change in vaginal pH in most patients after RF treat-
ment. There was no adverse effect in the 11 patients
evaluated, which is considered a safe and well-toler-
ated technique, and patients reported satisfaction with
treatment.

Abbreviations

B: Burning; EBMSP: Bahiana School of Medicine and Health; FSFI: Female
Sexual Function Index; GSM: Genitourinary syndrome of menopause; ICIQ-SF:
International consultation on incontinence questionnaire—short Form; 1Q:
Interquartile range; NRS: Numeric Rating Scale; QS-F: Sexual quotient—female
version; RF: Radiofrequency; SAPain: Pain during sexual activity; SD: Standard
deviation; SUI: Stress urinary incontinence; TTCRF: Radiofrequency with con-
trolled temperature; Ul: Urinary incontinence; VD: Vaginal dryness; VHI: Vaginal
Health Index; VI: Vaginal itchy/pruritus; VL: Vaginal laxity; VLQ: Vaginal laxity
questionnaire; VMI: Vaginal Maturation Index.



Pinheiro et al. BMC Women'’s Health (2021) 21:379

Acknowledgements

All authors would like to thank the members of the Pelvic Floor Care Center
(CAAP), the Bahian School of Medicine and Public Health, and the govern-
ment institutions, CNPQ and FAPESB, for promoting this research.

Authors’ contributions

C.P.and PL. developed the project concept and wrote the main manuscript
text, RA, RC, RB, and TA, collected data and AT. and A.Q. prepared Figs. 1, 2
and 3 and tables. All authors read and approved the final manuscript.

Funding
This study was funded through Public Notice No. 10/2014 of the Emerging
Nucleus Support Program—PRONEM/FAPESB/CNPQ.

Availability of data and materials
The data is available if requested by the corresponding author.

Declarations

Ethics approval and consent to participate

All patients signed or fingerprint signature an informed consent form and
followed the precepts of the Declaration of Helsinki; the study was approved
by the ethics and research committee of the Bahiana School of Medicine

and Health (EBMSP) with CAAE 72147317900005544 and registered with
clinicaltrial.gov (NCT03506594). The fingerprint signature as informed consent
procedure was approved by the ethics and research committee of the EBMSP.

Consent for publication
Consent for publication and use of the image was obtained from all
participants.

Competing interests
All authors declare that there is no competition from financial and/or non-
financial interests concerning the work described.

Author details

"Pelvic Floor Care Center (CAAP), Bahiana School of Medicine and Public
Health, Av Dom Jodo VI, 275 - Brotas, Salvador, Bahia 40290000, Brazil. >Pelvic
Floor Center Care, Av. ACM, 1034, Itaigara, Salvador, Bahia 41825-906, Brazil.
3Bahia State University, Rua Silveira Martins, 2555, Cabula, Salvador, Bahia
41150-000, Brazil.

Received: 15 February 2021 Accepted: 18 October 2021
Published online: 30 October 2021

References

1. Ef AM. Genitourinary syndrome of menopause. Clinical. 2017,46(7):481-4.

2. The North American Menopause Society. Management of symptomatic
vulvovaginal atrophy: 2013 position statement of NAMS. Menopause.
2013;20(9):888-902.

3. Santoro N, Komi J. Prevalence and impact of vaginal symptoms among
postmenopausal women. J Sex Med. 2009;6(8):2133-42.

4. North American Menopause Society. The role of local vaginal estrogen

for treatment of vaginal atrophy in postmenopausal women. Menopause.

2007;14(3):357-69.

5. Sturdee DW, Panay N. Recommendations for the management of post-
menopausal vaginal atrophy. Climacteric. 2010;13(6):509-22.

6. Tan O, Bradshaw K, Carr BR. Management of vulvovaginal atrophy-related
sexual dysfunction in postmenopausal women. Menopause J N Am
Menopause Soc. 2012;19(1):109-17.

7. Lev-Sagie A. Vulvar and vaginal atrophy: physiology, clinical presentation,
and treatment considerations. Clin Obstet Gynecol. 2015;58(3):476-91.

8. Kingsberg SA, Wysocki S, Magnus L, Krychman ML. Vulvar and vaginal
atrophy in postmenopausal women: findings from the REVIVE (REal
Women'’s Vlews of Treatment Options for Menopausal Vaginal Changks)
survey. J Sex Med. 2013;10:1790-9.

9. Vanaman M, Bolton J, Placik O, Fabi SG. Emerging trends in nonsurgical
female genital rejuvenation. Dermatol Surg. 2016;42(9):1019-29.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Page 10 of 11

. Carvalho G, Silva R, Mesquita Filho J, Meyer PF, Ronzio OA, Medeiros JO,

et al. Avaliacdo dos efeitos da radiofrequéncia no tecido conjuntivo. RBM.
2011,68:10-25.

. Lordelo P, Leal MRD, Brasil CA, Santos JM, Lima MCNPC, Sartori MGF. Radi-

ofrequency in female external genital cosmetics and sexual function: a
randomized clinical trial. Int Urogynecol J. 2016;27(11):1681-7.

. Carruthers J, Fabi S, Weiss R. Monopolar radiofrequency for skin tighten-

ing. Dermatol Surg. 2014;40:5168-73.

. Bachmann G. Urogenital ageing: an old problem newly recognized.

Maturitas. 1995;22:51-5.

. Consolaro MEL, Silva MSV. Citologia hormonal. In: Citologia Clinica

Cérvico-vaginal: texto e atlas. 1a ed. 2012. p. 15-30.

. Hentschel H, Alberton DL, Capp E, Goldim JR, Passos EP. Validacdo do

Female Sexual Function Index (FSFI) Para Uso Em Lingua Portuguesa. Rev
HCPA. 2007;27(1):10-4.

. Abdo C. Elaboragao e Validagdo do Quociente Sexual — versao feminina.

Rev Bras Med. 2006,63(9):477-82.

. Tamanini JTN, Dambros M, D’Ancona CAL, Palma PCR, Rodrigues

Netto N. Validag&o para o portugués do “International Consultation on
Incontinence Questionnaire - Short Form” (ICIQ-SF). Rev Sautide Publica.
2004;38(3):438-44.

. Meric HJ. The effect of scale form choice on psychometric properties of

patient satisfaction measurement. Health Mark Q. 1994;11(3-4):27-39.
https://doi.org/10.1300/J026v11n03_04.

. Coad JE, Vos J. Non-invasive radiofrequency tightening of the vagina in a

sheep model. J Sex Med. 2010;7(Suppl 3):131.

Vanaman Wilson MJ, Bolton J, Jones IT, Wu DC, Calame A, Goldman MP.
Histologic and clinical changes in vulvovaginal tissue after treatment
with a transcutaneous temperature-controlled radiofrequency device.
Dermatol Surg. 2018;44(5):705-13.

Gonzélez-Suérez A, Gutierrez-Herrera E, Berjano E, Jimenez Lozano JN,
Franco W. Thermal and elastic response of subcutaneous tissue with dif-
ferent fibrous septa architectures to RF heating: numerical study. Lasers
Surg Med. 2015;47(2):183-95.

Mac Bride MB, Rhodes DJ, Shuster LT. Vulvovaginal atrophy. Mayo Clin
Proc. 2010;85(1):87-94.

Mitchell CM, Waetjen LE. Genitourinary changes with aging. Obstet
Gynecol Clin N Am. 2018;45(4):737-50.

Alinsod RM. Transcutaneous temperature controlled radiofrequency

for atrophic vaginitis and dyspareunia. J Minim Invasive Gynecol.
2015;22(65):5226-7.

Leibaschoff G, Izasa PG, Cardona JL, Miklos JR, Moore RD. Transcutane-
ous Temperature Controlled Radiofrequency (TTCRF) for the treatment
of menopausal vaginal/genitourinary Symptoms. Surg Technol Int.
2016;XXIX:149-59.

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.

Coad J, Vos J, Curtis A, Krychman M. Safety and mechanisms of action
supporting nonablative radiofrequency thermal therapy for vaginal
introitus laxity occurring in women after childbirth: histological study in
the sheep vaginal model. J Sex Med. 2013;10(Suppl 2):175.

Kent DE, Bernardy J. Safety and mechanism of action of noninvasive radi-
ofrequency treatment for vaginal laxity: histological study in the swine
vaginal model. J Cosmet Dermatol. 2019;00:1-6.

Krychman M, Rowan CG, Allan BB, DeRogatis L, Durbin S, Yacoubian A,
Wilkerson D. Effect of single-treatment, surface-cooled radiofrequency
therapy on vaginal laxity and female sexual function: the VIVEVE | rand-
omized controlled trial. J Sex Med. 2017;14:215-25.

Alinsod RM. Temperature controlled radiofrequency for vulvovaginal lax-
ity. Prime Int J Aesthet Anti-Ageing Med. 2015. https://www.prime-journ
al.com/temperature-controlled-radiofrequency-for-vulvovaginal-laxity/.
Clobes A, DeLancey JO, Morgan DM. Urethral circular smooth muscle in
young and old women. Am J Obstet Gynecol. 2008;198:587.

Ting AY, Blacklock AD, Smith PG. Estrogen regulates vaginal sensory and
autonomic nerve density in the rat. Biol Reprod. 2004;71:1397-404.
Cagnacci A, Xholli A, Sclauzero M, Venier M, Palma F, Gambacciani M,
Writing Group of the angel Study. Vaginal atrophy across the menopausal
age: results from the ANGEL study. Climacteric. 2019;22(1):85-9.

Vos JA, Livengood RH, Jessop M, Coad JE. Non-ablative hyperthermic
mesenchymal regeneration: a proposed mechanism of action based on


https://doi.org/10.1300/J026v11n03_04
https://www.prime-journal.com/temperature-controlled-radiofrequency-for-vulvovaginal-laxity/
https://www.prime-journal.com/temperature-controlled-radiofrequency-for-vulvovaginal-laxity/

Pinheiro et al. BMC Women'’s Health

35.

36.

37.
38.

39.

40.

41.

(2021) 21:379

the Viveve model. In: Ryan TP, editor. Energy-based treatment of tissue
and assessment. Proceedinsg of SPIE, vol. 7901; 2011. p. 1-8.

Rea W, Kapur S, Mutagi H. Radiofrequency therapies in chronic pain.
Contin Educ Anaesth Crit Care Pain J. 2011;11(2):35-8.

Nilsson K, Risbergb B, Heimerc G. The vaginal epithelium in the postmen-
opause: cytology, histology and pH as methods of assessment. Maturitas.
1995;21:51-6.

Panay N. Genitourinary syndrome of the menopause: dawn of a new era?
Climacteric. 2015;18(Suppl 1):13-7.

Brizzolara S, Killeen J, Severino R. Vaginal pH and parabasal cells in post-
menopausal women. Obstet Gynecol. 1999;94(5):700-3.

Romero-Otero J, Lauterbach R, Aversa A, Serefoglu EC, Garcia-Gémez B,
Parnhan A, Skrodzka M, Krychman M, Reisman Y, Corona G, Lowenstein

L. Radiofrequency-based devices for female genito-urinary indications:
position statements from the European society of sexual medicine. J Sex
Med. 2020;17(3):393-9.

Qureshi AA, Tenenbaum MM, Myckatyn TM. Nonsurgical vulvovaginal
rejuvenation with radiofrequency and laser devices: a literature review
and comprehensive update for aesthetic surgeons. Aesthet Surg J.
2018;38(3):302-11.

Lalji S, Lozanova P. Evaluation of the safety and efficacy of a monopolar
nonablative radiofrequency device for the improvement of vulvo-vaginal
laxity and urinary incontinence. J Cosmet Dermatol. 2017,00:1-5.

42.

43.

44,

45.

46.

47.

Page 11 of 11

Lordelo P, Vilas Boas A, Sodré D, Lemos A, Tozetto S, Brasil C. New concept
for treating female stress urinary incontinence with radiofrequency. Int
Braz J Urol Sept/Oct. 2017;43(5):896-902.

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.

Coombs S, Smith |. The hawthorne effect: is it a help or hindrance in
social science research? Change Transform Educ. 2003;6(1):97-111.
Umscheid CA, Margolis DJ, Grossman CE. Key concepts of clinical trials: a
narrative review. Postgrad Med. 2011;123(5):194-204. https://doi.org/10.
3810/pgm.2011.09.2475.

Escribano JJ, Gonzélez-Isaza P, Tserotas K, Athanasiou S, Zerbinati N,
Leibaschoff G, Salvatore S, Sanchez-Borrego R. In response to the FDA
warning about the use of photomedicine in gynecology. Lasers Med Sci.
2019;34(7):1509-11. https://doi.org/10.1007/510103-019-02744-1.

[No authors listed] Radiofrequency hyperthermia for cancer. Lancet.
1984;1(8382):885-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.3810/pgm.2011.09.2475
https://doi.org/10.3810/pgm.2011.09.2475
https://doi.org/10.1007/s10103-019-02744-1

	Intravaginal nonablative radiofrequency in the treatment of genitourinary syndrome of menopause symptoms: a single-arm pilot study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Materials and methods
	Study design
	Assessment procedures
	Therapeutic procedure
	Data analysis

	Results
	Sociodemographic and clinical characteristics
	Symptoms of GSM
	Vaginal Health Index (VHI)
	Vaginal pH
	VMI
	Sexual function
	Urinary symptoms
	Satisfaction with treatment
	Adverse effects

	Discussion
	Strengths and limitations
	Conclusions
	Acknowledgements
	References


