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A B S T R A C T

of a new low-energy dynamic quadripolar radiofrequency (DQRF) device in: A) premenopausal women with symptoms 
of vaginal laxity, with special reference to dysuria, urinary incontinence and unsatisfactory sexual life (vaginal laxity 
arm of the study); B) postmenopausal women with vulvovaginal atrophy/genitourinary syndrome of menopause (VVA/
GSM) and VVA/GSM-related symptoms (VVA/GSM arm of the study). DQRF treatment schedule in both study arms: 
4 to 6 procedures of 15 to 20 min every 14 days (vaginal laxity, range 12-17 days; VVA/GSM, range 13-16). Operative 
temperatures in vaginal target tissues during procedure: vaginal laxity, 42 °C (range 40-43 °C); VVA/GSM, 40 °C (range 
40-42 °C).
METHODS: In the vaginal laxity arm of the study, 25 women with subjective sensation of vaginal introital laxity (very to 
slightly loose). Assessment of urinary incontinence, satisfaction with sexual relationship and contribution of pelvic organ 

-
tion: Sexual Satisfaction Questionnaire (SSQ). In the VVA/GSM arm of the study, 32 women with objective evidence of 
VVA and vaginal dryness and/or dyspareunia as most bothersome symptoms. Assessment of VVA/GSM symptoms and 

cm visual analogue scales.
RESULTS: All 4 to 6 planned DQRF sessions were well tolerated in both the vaginal laxity and VVA/GSM arms of the 
study, with no troubling pain, thermal injury or other immediate adverse effects during all the procedures. All screened 
women completed the planned DQRF treatment sessions in both arms of the extension study. There was no participant 
attrition with only a few occasionally missing visits over the 12-month follow-up period. Improvements were rapid in 
self-perception of introital looseness and related symptoms like dysuria/urinary incontinence and unrewarding sexual 
relationship (vaginal laxity patients) and atrophy-related symptoms including painful and unsatisfactory sexual activity 
(VVA/GSM patients). Participating women consistently reported wide-spectrum strong clinical improvements by the end 
of the planned DQRF sessions. Clinical improvements remained steady for the whole follow-up period in postmenopau-

detected after 6 to 9 months of follow-up in the vaginal laxity arm of the study.
CONCLUSIONS: Safety was excellent during all DQRF procedures and over the 12 months following the end of the 
treatment sessions. VLQ, PISQ-12 and SSQ scores (women with vaginal laxity), VAS self-evaluation of VVA/GSM 
symptoms and overall satisfaction with sexual life (women with VVA/GSM symptoms) improved rapidly, reaching al-
most normal levels by the last DQRF session and suggesting rapid, but also persistent, vaginal rejuvenation in both 
indications. A late tendency to some slight deterioration in women treated for vaginal laxity suggests such women might 

s cycle.
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ous investigation, this 12-month extension was 
also conducted in a private outpatient setting.

Materials and methods

Candidate women with vaginal laxity were 
screened and treated since early January 2015 
and the follow-up was over by mid-January 
2017; the total period for candidate women 
with VVA/GSM was since mid-February 
2015 to early February 2017, for both indica-
tions within the pool of outpatients regularly 
attending the investigator’s private practice. 
All candidate women referred either subjec-
tive perception of laxity of vaginal introitus 
and other laxity-associated symptoms or post-
menopausal vaginal dryness and other VVA/
GSM-related symptoms. All pelvic organ pro-
lapses beyond the hymenal ring, chronic vul-
var pain, vulvar lesions (dermatitis, human 
papillomavirus, herpes simplex, vulvar dystro-
phy) and poor thickness of the recto-vaginal 
septum at pelvic examination led to exclusion 
of candidates. Any active genital or urinary 
tract infection required treatment before enrol-
ment. All study materials were peer-reviewed 
for ethical problems and all candidates gave 
informed consent.

Vaginal laxity arm of the study

SCREENING CRITERIA

As in the previous short-term exploratory 
study, the last full-term vaginal delivery (more 
than 36 weeks gestation) of all premenopausal 
candidates should have occurred at least one 
year before study enrollment with currently 
negative pregnancy tests; candidates should 
also be reporting a sensation of introital laxity 

of response out of the seven of the Likert-type 
Scale Vaginal Laxity Questionnaire or VLQ 

7 Ancillary 
screening criteria included age less than 54 
years, a normal Papanicolau smear cytology 
assay obtained no more than 2 months before 
enrolment, a stable monogamous heterosexual 

The radiofrequency technology for non-sur-
gical thermal treatment and vaginal reju-

venation in women with either vaginal laxity 
or VVA/GSM is well established and widely 
considered safe and effective.1, 2 Increased 
awareness of these undertreated conditions 
and technological advances stimulate a steady 

3-5 
A previous paper in 2016 in this journal de-

of a new technologically advanced low-ener-
gy radiofrequency device (EVA™, technol-
ogy patented by Novavision Group S.p.A., 
Misinto, Monza-Brianza, Italy ) in women 
experiencing severe quality of life disruption 
because of either postpartum vaginal laxity 
or vulvo-vaginal atrophy/genitourinary syn-
drome of menopause (VVA/GSM). This pio-
neer short-term investigation was carried out 
in a private outpatient setting as a spontaneous 
non-sponsored study.6

The 2016 paper also discussed the biophys-
ics leveraged by the patented VDR™ (Vagi-
nal Dynamic Radiofrequency) quadripolar 
1.0-1.3 MHz radiofrequency technology of 
the new device (maximum emitting power, 55 

spatial precision in vulvar and vaginal sub-
epithelial layers. Movement and temperature 

safety (RSS™, Radiofrequency Safety System 
technology) eliminate any need for systemic 
analgesia or local anesthesia in the target area 
— usually a circle of some 12 cm around the 
hymenal ring.6

The herein described two-arm study is the 
12-month open-label extension of the previous 
one with a substantial increase of evaluated 
women in both indications. In the pioneering 

extension, 11 women with vaginal laxity and 
12 women with VVA/GSM completed a total 
of, respectively, 5 treatment sessions and 4 ses-
sions every 14±1 and 10±1 days. In this long-
term extension, new enrolments have comple-
mented the few participants of the exploratory 
study up to more than double women with 
vaginal laxity and almost three times more in 
the VVA/GSM arm of the study. As the previ-
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phy (thinning or loss of vaginal rugae, muco-
sal pallor, etc.).

OUTCOME EVALUATION

Clinical severity of VVA/GSM symptoms 
(vaginal dryness, burning and itching, dyspa-
reunia, dysuria) was self-assessed by partici-
pants at each visit using 10-cm visual analogue 
scales (VAS) with “no symptom” at the left ex-
treme of the scale and “symptom as severe as 
it could be” at the right extreme, as in several 
previous VVA studies including in breast can-
cer survivors.9 The overall satisfaction with 
sexual life was also evaluated by VAS (“worst 
level of satisfaction” at the left extreme of the 
10-cm scale and “best level of satisfaction” at 
the right extreme).

An overall basal evaluation was performed 

in all enrolled women participating in either 
arm of the study. On the same occasion, all 
women were asked for a judgement about how 
they remembered to have felt, compared with 
their current situation, before either delivery 
and development of vaginal laxity or develop-
ment of VVA/GSM.

DQRF operative procedure

Four to six treatment sessions were planned 
every 14±2 days for both indications. Power 
was applied, using a coupling gel, for 15 to 
20 minutes starting behind the hymenal ring, 
with circular back-and-forth continuous move-
ments and keeping the tip probe in contact with 
the vaginal mucosa. Power settings were 14% 
to 20% of the device maximum power (55 W) 
to treat vaginal laxity and 12% to 18% to treat 
VVA/GSM. Follow-up appointments were 
planned after 1, 2, 6, 9 and 12 months. Safety, 
with special attention to pain and discomfort, 
was assessed in all women at each study visit 
and by telephone calls over the following days.

Statistical analysis

Descriptive statistics (means and standard 
errors of the mean for continuous variables, 

relationship with at least two vaginal inter-
courses per month using an acceptable birth 
control method, and stable doses of any medi-
cation known to affect sexuality such as antihy-
pertensives and psychotropics for at least one 
month. Treatment with medications known to 
affect collagen metabolism and healing such 

steroids, as well as injuries and bleeding of 
vaginal canal, introitus and vestibule, pelvic 
surgery in the last 4 years, and severe urinary 
incontinence with suspected intrinsic sphinc-

stress tests also prevented enrollment.

OUTCOME EVALUATION

the main evaluation instrument; the 12-ques-
tion short form of the Pelvic Organ Prolapse/
Urinary Incontinence Sexual Questionnaire 

also useful to discriminate the contribution 
of any concomitant pelvic organ prolapse to 
vaginal laxity symptoms like dysuria, urinary 
incontinence and poor sexual satisfaction with 
couple relationship.8 An Italian translation of 
the Sexual Satisfaction Questionnaire (SSQ, 
6-level ordered responses: none, poor, fair, 
good, very good, excellent) was also used to 
evaluate sexual satisfaction from vaginal in-
tercourse. Categorical responses were trans-
lated into ordinal scores for statistical analysis 
(for instance for the VLQ Scale, very loose=1, 
moderately loose=2, slightly loose=3, …, 
moderately tight=6, very tight=7).

VVA/GSM arm of the study

SCREENING CRITERIA

As in the previous short-term exploratory 
study, in all postmenopausal candidates (no 
menstruation for at least 12 months and cur-
rently no hormonal replacement therapy) 
a desire for a still active sexual life should 
have been coexisting with vaginal dryness, 
dyspareunia and other VVA/GSM symptoms 
and/or objective evidence of mucosal atro-
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Vaginal laxity arm of the study

One or more disorders associated with 
vaginal laxity such as orgasmic dysfunction 
and stress incontinence were reported before 
starting the DQRF treatment sessions by 21 
out of the 25 women (84%) participating to 
the study. Before the last DQRF session 17 
women (68%) already reported VLQ scores 
as index of subjective perception of vaginal 
tightness that were at least 3 levels higher 

vs. 2.2±0.9; P<0.05). VLQ scores slowly yet 
steadily improved over the 6 months after the 
last DQRF treatment session, with 21 women 
(84%) reporting VLQ scores at “month 6” visit 
that were at least 3 levels higher than before 

5.3±2.0; P<0.01 vs. basal assessment, P<0.05 
vs. last DQRF session). Subjective perception 
of tightness showed a slow trend towards some 
deterioration at “month 9” and “month 12” 
visits with 19 women (76%) reporting VLQ 
scores at the “month 12” visit at least 3 lev-

vs. 
last DQRF treatment session) (Figure 1).

The overall sexual function and sexual sat-
isfaction from vaginal intercourse also showed 

frequency distributions and percentages for cat-
egorical variables) were generated for demo-
graphics, medical history, and physical exami-

Signed Rank Test for repeated measurements on 
single populations was applied to both repeated 
measures of ordinal data (VLQ, PISQ-12 and 
SSQ mean scores) and continuous variables 
(VAS mean scores); the McNemar test was used 
to test for differences in ordinal scores. Two-

Results

All women in both arms of the study com-
pleted their planned DQRF treatment sessions 
with only some occasional missing visits. Ta-
ble I illustrates the demographics of the two 

DQRF session. All DQRF sessions were de-
scribed as comfortable and no burns or other 
complications were reported. All women re-
sumed their everyday activities, including sex-
ual couple relationship, immediately after all 
DQRF treatment sessions.

TABLE I.—Demographics and characteristics of study 
participants. 

Vaginal laxity arm, demographics

Women completing the planned DQRF sessions
Age (years, mean±SD)
BMI (kg/m2, mean±SD)
Parity (N., %) 

0
1
2
3
≥4

Current sexual activity (N., %)
Frequency of sexual activity per week

25
41.4±5.8
24.5±5.0

1 (4%)
5 (20%)

10 (40%)
6 (24%)
3 (12%)

24 (96%)
1-4

VVA/GSM arm, demographics

Women completing the planned DQRF sessions
Age (years, mean±SD)
BMI (kg/m2, mean±SD)
Previous live births (N., %)
Mean parity (range)
Current sexual activity (N., %)
Previous HRT (N., %)

32
61.1±6.9
23.9±4.6
23 (72%)

1.7 (1-4)
18 (56%)

9 (28%)
SD: standard deviation; HRT: hormone replacement therapy.

Figure 1.—Vaginal Laxity Questionnaire (VLQ) 7-level rat-
ing scale (very loose=1 to very tight=7), mean scores±SEM. 
Women’s estimate before developing vaginal laxity (“before 

“end of DQRF sessions”), and at follow-up visits 1, 2, 6, 9 
and 12 months after the last DQRF session. 
°P<0.01 vs. “before delivery”. *P<0.05 vs.
DQRF session”; # vs. “before delivery”; 
++P<0.01 vs. vs. 
“end of DQRF sessions”.
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scores, was apparent over the whole follow-up 
period (Table II).

Ten of the 32 screened women (31.2%) re-
ported being forced to renounce any attempt at 
sexual intercourse during the three months be-

severe VVA/GSM symptoms. Only 25 women 
reported at least some sexual activity, often un-
willingly. All women reported vaginal dryness 
before treatment while 27 reported vaginal 
itching and burning, 29 dyspareunia, and 17 
dysuria/incontinence.

-
ed to have resumed having intercourse (84.4%); 
all women but four had resumed coital activ-
ity by the “month 2” visit (87.5%). Only two 
women reported strong physical and emotional 
discomfort during attempts at intercourse at 

visit with, respectively, mean total PISQ-12 
and SSQ scores (“end of DQRF sessions” vs. 

vs. 
34.3±5.8 and 3.7±1.6 vs. 2.2±0.9, P<0.05 (Fig-
ures 2A, 2B). Twenty and 19 women out of 25 
showed a short-term improvement (before the 
last DQRF session) of at least 3 points in, re-
spectively, PISQ-12 and SSQ scores.

VVA/GSM arm of the study

observed for all VVA/GSM symptoms at the 

compared with the overall clinical picture at 
-

sion”). A steady progress of all scored symp-
toms towards the premenopausal situation, 
estimated by the “before VVA/GSM” VAS 

Figure 2.—A) Pelvic Organ Prolapse/Incontinence Sexual Questionnaire, short form (PISQ-12) and (B) Sexual Satisfaction 
Questionnaire (SSQ) 6-point rating scale (none=1 to excellent=6), mean scores±SEM. Women’s estimate before developing 

DQRF session”, “end of DQRF sessions”), and at follow-up visits 1, 2, 6, 9 and 12 months after the last DQRF session. 
°P<0.01 vs. “before delivery”. *P<0.05 vs. # vs. “before delivery”; ++P<0.01 vs. 

vs. “end of DQRF sessions”.

TABLE II.—Clinical severity of VVA/GSM symptoms, self-assessed mean scores±SEM (10-cm visual analogue 
scales). Women’s estimate before developing VVA/GSM (“before VVA/GSM”) and evaluations immediately before 

visits 1, 2, 6, 9 and 12 months after the last DQRF session. 
Vaginal dryness Vaginal itching Vaginal burning Dyspareunia Dysuria/incontinence

Before VVA/GSM (N.=25) 2.9±1.4 2.1±0.9 2.5±1.1 2.1±0.9 2.4±1.0 
8.9±2.4

 
° 7.6±2.8

 
° 7.2±2.5

 
° 8.8±2.2

 
° 5.9±2.5

 
° 

End of DQRF sessions 4.3±1.9
 
* # 3.8±1.8

 
* 3.5±1.8

 
* # 4.4±1.7

 
* 2.9±1.9

 
* #

Month 1 (N.=25) 3.4±1.7
 
* # 3.0±1.7

 
* # 3.0±1.8

 
* # 2.9±1.8

 
* # 2.8±1.5

 
* #

Month 2 (N.=23) 3.2±1.6
 
* # 2.6±1.8

 
* # 2.9±1.6

 
* # 2.8±1.8

 
* # 2.7±1.6

 
* #

Month 6 (N.=24) 3.0±1.5
 
* # 2.4±1.6

 
* # 2.6±1.7

 
* # 2.4±1.5

 
* # 2.5±1.8

 
* #

Month 9 (N.=23) 3.1±1.1
 
* # 2.3±1.3

 
* # 2.5±1.2

 
* # 2.4±1.3

 
* # 2.4±1.4

 
* #

Month 12 (N.=23) 3.1±1.3
 
* # 2.3±1.2

 
* # 2.6±1.1

 
* # 2.3±1.2

 
* # 2.5±1.3

 
* #

°P<0.01 vs. “before VVA/GSM”; *P<0.05 vs # vs. “before VVA/GSM”.

A B
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cause bleeding, pain and burning.10 It might 
also be an advance over available unipolar ra-
diofrequency system because the new DQRF 
device does not need a grounding pad on the 
subject’s upper thigh, thus avoiding all risk of 

crossed tissues.
The technological trick is generating elec-

stainless steel dynamic quadripolar electrodes 
tipping the anatomically designed probes. Af-
ter the probes are applied to the vaginal, introi-

four electrodes is continuously and electroni-
cally controlled between alternating receiver 
and transmitter states. This allows repelling 

energy in topographically localized electric 

tune the thermal effect associated with these 
-

sue volume and mucosal depth. Clinical phar-
macology investigations with infrared thermo-

the thermal effect to be highly localized at the 
desired mucosal depth, and to dissipate rapidly 
without residual irritation.6

VLQ scores as main index of vaginal laxity, 
and PISQ-12 and SSQ scores as index of over-
all sexual function and ancillary VVA-related 
disturbances like sex-related urinary and stool 
incontinence, rapidly improved in participant 
women with introital and vaginal laxity even 
before the end of the planned DQRF sessions. 
Rapidly improved genital aesthetics and con-
trol of sex-associated stool and urinary incon-
tinence were both reported as most gratifying 
by many women independently of the more re-
laxed couple relationship. Aside from any real 
medical consideration and remembering that 
aesthetic reasons were behind the decision by 
90% of patients to undergo elective surgery for 
vaginal tightening and perineal support,12 ob-
taining a more subjectively pleasing aesthetic 
appearance thanks to non-surgical techniques 
of cosmetic genitoplasty may even become the 

-
venation.

the “month 6” through “month 12” follow-up 
visits. Mean VAS scores for overall satisfaction 
with sexual life improved from 4.2±1.2 at base-

before the end of the DQRF program (“end of 
DQRF sessions”) and up to 7.6-8.0 after the 
sixth month of follow-up (Figure 3).

Discussion

The 12-month extension of the previous 
exploratory investigation of the new dynamic 
quadripolar evolution of radiofrequency treat-

DQRF technology as most effective in both 
investigated indications postdelivery: vaginal 
laxity and postmenopausal atrophy of female 
genital tissues with associated genitourinary 
symptoms. The 12-month safety follow-up 
was also excellent. The long-term clinical ben-

previous evidences with highly effective uni-
polar radiofrequency and laser devices.1, 10, 11

No disturbing thermal injury or pain oc-
curred during all the many performed proce-
dures and, according to treated women, the 
procedure was painless and often free of any 
thermal sensation. The new DQRF technology 
might well be a safety advance over laser tech-
nologies that, even if minimally invasive, may 

Figure 3.—Overall satisfaction with sexual life, self-as-
sessed mean scores±SEM (10-cm VAS). Women’s estimate 
before developing VVA/GSM (“before VVA/GSM”) and 

-
sions”) and at follow-up visits 1, 2, 6, 9 and 12 months after 
the last DQRF session. 
°P<0.01 vs. “before VVA/GSM”; *P<0.05 vs.
DQRF session”; # vs. “before VVA/GSM”.
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before the last treatment session, no later than 
one month and a half or two months after be-
ginning the DQRF program.

Conclusions

The study data suggest there is no tendency 
to clinical deterioration even after one year 
since the last DQRF treatment session. This 
observation suggests persistent anatomical 
remodeling and real counteracting of atrophy. 
As in the pioneer exploratory study, no formal 
evaluations of thinning/loss of vaginal rugae, 
mucosal pallor and friability and low vaginal 
maturation index were formally planned, yet 
anecdotal observations by the investigator 

-
gation is still going on with the goal of further 

new DQRF device in both indications with the 
forthcoming evidences after 18 and 24 months.
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