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Objective: Evaluation of the impact of hyaluronan hybrid cooperative complex (HCC) 
injections in premenopausal and postmenopausal Italian women affected by vulvar-vaginal 
atrophy (VVA), one of the symptoms of genitourinary syndrome (GS), on self-reported 
quality-of-life, vaginal symptoms, and sexual activity, as well as treatment side-effects.
Methods: We surveyed a sample of 26 women affected by VVA with follow-up at 6 and 12 
months. Deep intradermal injections of HCC were delivered at 1-month intervals. Evaluation 
of the treatment impacting the VVA patients was assessed by three international validated 
questionnaires (Visual Analogic Scale, VAS; health-related quality-of-life test, SF12; Female 
Sexual Function Index, FSFI). The statistically significant differences between pre- and after- 
treatment responses have been assessed by Wilcoxon signed-rank test and repeated measures 
ANOVA test.
Results: At 6–12-month follow-up, general quality-of-life (SF12) did not show any sig
nificant improvement. On the contrary, VVA patients showed significant improvements of 
genital symptoms (VAS) and sexual function (FSFI). Global FSFI score increased by 58% 
and evidenced important satisfaction (P≤0.05).
Conclusion: Vestibular HCC injection is an office, safe, fast, not expensive, and reprodu
cible procedure effective in vulvar-vaginal atrophy. This study can be used as a pilot for 
future trials.
Keywords: hyaluronic acid, bio-stimulation, vulvovaginal atrophy, genito-urinary syndrome 
of menopause, hyaluronic acids injection, menopause, hyaluronan hybrid cooperative 
complexes

Introduction
Genitourinary syndrome (GS),1 previously called vulvovaginal atrophy (VVA), is 
a common condition affecting up to the 90% of post-menopausal women,2 asso
ciated with physical changes of the vulva, vagina, and lower urinary tract.3 Pain, 
dyspareunia, burning, itching, and dryness, mainly at the posterior vaginal vesti
bule, are the main conditions reported by patients, responsible for the sexual 
impaired function (Figure 1). Decreasing levels of sex steroids in postmenopausal 
time are likely responsible of the co-occurring urinary problems, such as urgency, 
urge incontinence, dysuria, and infections. Other symptoms associated with GS of 
menopause are moderate-to-severe vestibulitis, vaginism, and hypertonic pelvic 
muscles.4,5 The GS might also occur in premenopausal state under conditions 
of hypoestrogenism: post-partum period, after oophorectomy, radiotherapy, 
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chemotherapy or during pill and drugs intake, as well as 
after recurrent infections, and affects more than 20% of 
premenopausal women.2

Although diagnosis of GS is clinic, a few published 
histological examinations have reported several dermo- 
epidermal alterations in some postmenopausal women, 
evidencing quiescent fibroblasts, reduced and dehydrated 
extra-cellular matrix, inversion of collagen ratio I–III with 
altered trabecular architecture, reduced elasticity, vascular
ization, as well as thickness of the vaginal lining6,7.

Several systemic and local treatments have been pro
posed, such as estrogen and estrogen receptor modulators 
(ie, ospemifene)8,9, intravaginal application of dehydroe
piandrosterone (DHEA; i.e, prasterone), as well as local 
moisturizers and lubricants. Depending of the severity of 
GS, these treatments showed different efficacy, outcome, 
and side-effects, and none of them was completely success
ful in treating the disease.10–12

Recently, GS has also been treated by carbon dioxide 
(CO2), erbium laser, or monopolar radiofrequency, with pro
mising results,13,14 but also complications15 that have 
induced the Food and Drug Administration (FDA) to prohibit 
their usage in this disease.16 In addition, energy-based 
devices are expansive and require a long training period.

Hyaluronic acid (HA) is involved in important biolo
gical functions in most connective tissues, such as regula
tion of cell adhesion and motility, cell differentiation, 
proliferation, and tissue repair.17 Thanks to these proper
ties, HA is the principal compound of esthetic treatments. 
The large stereometric size does not allow HA to penetrate 

the skin barrier. Therefore, it is introduced in the dermal 
layer through injections for different purposes. The cross- 
linked form (filler) is used for hydrodynamic volume 
replacement of the extracellular matrix to reduce the clin
ical effects of aging and volumize the skin.18 The free non- 
cross-linked form attracts water and bio-stimulates dermic 
tissue, activating the fibroblast cell,19–25 keratinocytes,26,27 

and realizing an antioxidant effect.28

Mostly studied as a treatment for facial damage and 
aging, the pharmacological properties of HA can be 
applied to other conditions such as vulvar-vaginal atrophy. 
Although different products are already available over the 
counter for this purpose, the biological evidence is 
scarce29,30.

To the best of our knowledge, we present the first experi
ence that applies hyaluronan hybrid cooperative complexes 
(HCC) alone injections in the vaginal-vestibular area in 
order to bio-stimulate the atrophic tissue in a sample of 
pre- and postmenopausal women showing moderate-to- 
severe symptoms that can be associated to GS. We aim to 
evaluate the self-rated health status of the patients, the safety 
of the treatment, and the effect of the treatment on the 
symptoms and general health reported by the patients.

Methods
Subjects Selection
Twenty-nine pre-menopausal and post-menopausal 
Caucasian women predominantly affected by vulvar- 
vaginal atrophy and/or GS were prospectively enrolled in 
2018–2020. Since diagnosis is clinical, the examination 
was performed by two gynecologists. Pain, dyspareunia, 
burning, itching, and dryness, mainly at the posterior 
vaginal vestibule, were the main conditions reported by 
patients, which were responsible for the sexual impaired 
function and variously associated to urinary problems, 
such as urgency, urge incontinence, dysuria, and infec
tions. At gynecological exam, all patients presented objec
tive vaginal vestibular alterations, above all at the 
posterior introitus: dried, pale, inelastic, sclero-atrophic, 
thin skin, showing vascular alteration. In some patients 
several painful ulcers were observed too.

Accordingly to Italian law, this case series was exempt 
from ethic committee approval because the study product 
has been used according to the instructions given in the 
package leaflet. This case series was conducted according 
to the ethics of the Declaration of Helsinki. The informa
tion and data were generated, recorded, documented, and 

Figure 1 A typical vulvovaginal atrophy mainly localized in the posterior vaginal 
vestibule
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processed in accordance with a specific procedure, based 
on The International Council for Harmonization of 
Technical Requirements for Pharmaceuticals for Human 
Use (ICH) Good Clinical Practice (GCP). All the partici
pants signed an informed consent form at the time of the 
enrollment in order to collect the clinical data.

Exclusion criteria included age <18 years, pregnancy, 
connective tissue, and collagen vascular diseases, conco
mitant treatments with estrogen, microablation with any 
laser device in the 12 months prior to the study start, or 
CO2 laser, previous genital filler treatment, the presence of 
genital herpes, or other genital infections. Clinical and 
significant skin condition on the area to be treated (eg, 
active eczema, dermatitis, psoriasis, etc.). Drug allergy.

Treatment Protocol
The patients were treated with deep intradermal injections of 
one prefilled syringe of 2 mL of a thermal stabilized hyalur
onan hybrid cooperative complex (HCC) (32 mg/mL of HA 
of 1,100–1,400 kD MW plus 32 mg/mL of HA of 80–100 
kD) (IBSA Farmaceutici Italia Srl) in two treatments at 
1-month intervals each by two gynecological clinics, accord
ing to the scheme proposed for that product.

Each treatment was administered at the gynecologist's 
office following the same protocol: the patient locally 
applied an anesthetic cream herself (2.5% lidocaine plus 
2.5% prilocaine) at the vaginal-vestibular area 30 minutes 
before the procedure. The area was locally disinfected 
using 0.1% of benzoxonium chloride. Then a local 
anesthesia was performed with 2–3 mL of Lidocaine 
Hydrochloride 2% w/v Solution for Injection, using a 30 
Gauge needle, 13 mm long. After the first anesthetic welt, 
the HCC injection is executed in the previous anesthetic 
area in a circus way along the whole vulvar vestibule. Six 
deep intradermal injections of 2 mL of HA along the 
vulvar vestibule are administrated according to a linear 
retrograde technique: two at the anterior (0.3 mL) and 
posterior entries (0.5 mL) and two at the lateral sides, 
0.3 mL each, using 29 G 13 mm long needles. A local 
manual massage was conducted and was suggested to also 
be performed over the next 3 days. The subsequent treat
ment was executed after 1 month when required by the 
patient.

Survey
Each patient has been surveyed with demographic and 
anamnestic questions before the first treatment together 
with three internationally validated questionnaires:

1. The first questionnaire includes information on parti
cipants pathologies and on their family medical his
tory that can influence their general and sexual life.

2. The Visual Analog Scale test (VAS)31 is based on 
the most common pain scale that is used for quanti
tation of different disease-related pain. Pain level is 
associated with a numeric value (1–10) where dis
crete intervals are indicated (1–3=low; 4–6=mild; 
7–10=severe) for each of the following types of 
pain: vaginal burning, itching, dryness, pain during 
penetration, painful urination.

3. The health-related quality-of-life test (SF12)32 is 
a questionnaire reporting the 12 questions contained 
in the 12-item Short Form Health Survey (SF-12) 
which has been designed to get a measure of health- 
related quality-of-life. It assesses both the physical 
and mental domains, that are aggregated, weighted 
and standardized. The highest score indicates the 
healthiest status.

4. The third survey is the Female Sexual Function 
Index (FSFI)33 to assess the quality of sexual life 
in five domains: degree of desire, arousal, lubrifica
tion, orgasm, and pain. The highest score indicates 
the healthiest status.

Four investigation periods have been performed during the 
study: a basal gynecological visit, preceded by the admin
istration of the three surveys, a registry schedule and 
a clinical assessment, during the first injection (T0), 
a second gynecological exam, preceded by the three inves
tigation surveys after 4 weeks, during the second treatment 
(T1), 6 (T6), 12 (T12) months after the first injection 
procedure through the three questionnaires, with 
a declaration of final patient satisfaction.

Data are collected using online questionnaires designed 
ad hoc for this study. The LimeSurvey Professional has 
been chosen as our online survey service (https://www. 
limesurvey.org/) which is compliant with European 
GDPR rules. Surveys are collected anonymously using 
tokens, and the results are downloaded and stored on 
a dedicated and password protected HD. Survey results 
are removed from LimeSurvey server once completed.

Follow-up questionnaires have been administrated to 
each patient before the second treatment (after 1 month), 
to N=24 patient after 6 months and to N=11 patients after 
12 months. No dropouts have been reported. This study is 
ongoing and that explains the different patients number at 
each time of investigation.
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We also evaluated participants’ tolerance to the proce
dure, potential side-effects or claims, and eventual third 
treatment.

Statistical Analysis
According to each international validated questionnaire 
guidelines, patient-specific VAS, SF-12, and FSFI scores 
have been assessed at each timepoint: pre-treatment (T0), 
pre-second treatment (T1), after 6 months (T6), and after 
12 months (T12) using ad hoc scripts in R 3.3.3 environ
ment (The R Foundation for Statistical Computing). For 
each final score, the statistically significant differences 
among the median scores across the timepoints have 
been estimated using a Wilcoxon signed-rank test 
(P<0.05). The statistical tests as well as the boxplot and 
the line plots have been performed using R 3.3.3 environ
ment (Wilcox and ggplot2 package). The administration 
by two gynecologists has been analyzed as a confounding 
factor.

Results
Twenty-nine Italian women of Caucasian origin showing 
prevalent vulvar-vaginal atrophy in GSM were enrolled. 
Table 1 reports the demographic characteristics and ana
mnesis for the 26 recruited patients. Participants’ ages 
ranged from 24–61 (mean=45.5±11.6 years; median=47 
years) including 41% at menopausal age (7 years before 
the treatment on average). Fifty-two percent of partici
pants were primiparous or multiparous (100% vaginal 
delivery). Eleven out of 29 women did not have sexual 
intercourse with the partner, and 36% had sexual inter
course after the first and/or the second treatment. The 
enrolled women were not affected by other diseases. 
Mean time of the procedure was 20 minutes. During or 
after the treatments, no pain was reported by the patients, 
and no complications or side-effects were observed. After 
the first treatment, 26 out of 29 enrolled women were 
surveyed at timepoints T1 and T6 and 11 out of 29 at 
time point T12. Only one patient required a third treat
ment, 10 months after the first. The administration by two 
gynecologists, analyzed as a confounding factor, did not 
show any significant effect. The clinical results were cap
tured in pictures (Figure 2).

Visual Analogic Scale (VAS)
The gynecological symptomatology before and after treat
ments has been surveyed in 26 women. High scores 

Table 1 Demographic Characteristics and Anamnesis for N=29 
Recruited Patients

Characteristics N %

Medical practice
Lombardia 19 65,5

Veneto 10 34,5

Treated patients (2 treatments) 29 100,0

Treated patients (additional 
treatment after 6 months)

1 3,4

Marital status
Married/Domestic partner (>10 

years)

12 41,4

Married/Domestic partner (≤10 

years)

8 27,6

Partner (not domestic) 2 6,9

Divorced 2 6,9

Single 4 13,8

Unknown 1 3,4

Educational attainment
Less than high school diploma (8 

years)

3 10,3

High school diploma (13 years) 16 55,2

Graduate 8 27,6

Postgraduate 2 6,9

Occupation
Self-employed 4 13,8

Employee 12 41,4

Teacher 4 13,8

Researcher/Laboratory technician 3 10,3

Manager 2 6,9

Student 1 3,4

Unemployed 1 3,4

Housewife 1 3,4

Retired 1 3,4

Religious belief
Churchgoer 13 44,8

Not churchgoer 10 34,5

Unknown 6 20,7

Offspring
Primiparous 6 20,7

Multiparous (up to 2) 9 31,0

Nulliparous 13 44,8

Unknown 1 3,4

Delivery type
Natural 15 100,0

Caregiver (parents)
Yes 2 6,9

No 25 86,2

Unknown 2 6,9

(Continued)
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indicate poor health status. Dyspareunia at sexual entry 
was the most complained upset and HA injections were 
demonstrated as efficacious for the all referred gynecolo
gical symptoms (Table 2).

When considering the total VAS score calculated using 
all the answers at each timepoint (Figure 3), the median 
VAS score significantly decreased from 23.0 (mean=22.6; 
SD=14.4) pre-treatment to 5.0 (mean=13.0; SD=10.8) at 6 
months after the treatment (P=0.038) and to 5.0 

(mean=11.2; SD=9.2) at 12 months after the treatment 
(P=0.015).

Health-Related Quality-of-Life Test (SF12)
The weighted standardized physical scores (PCS-12) 
showed an improving nominally significant trend across 
the timepoints T0–T12 (Figure 4). The positive trend 
observed for the physical quality-of-life with slightly 
increasing median score from 52.6 at T0, 52.7 at T1, 54.0 
at T6, and 55.6 at T12 and the borderline significant differ
ences between T0 and T12 need to be further investigated in 
a larger sample size. The mental scores (MCS-12) showed 
a positive not significant improvement from T0 (med
ian=50.0) to T1 (median=54.7), but no positive trend has 
been detected after the second treatment (Figure 5).

When considering the whole group of 11 patients with PCS- 
12 and MCS-12 scores at T0, T1, T6, and T12, the sum of the 
two indices showed an increasing trend from SF-12: 1,084 at T0, 
1,105 at T1, 1,113 at T6, and 1,115 at T12 (Figure 6).

Female Sexual Function Index (FSFI)
FSFI score, concerning the quality of patients’ sexual 
lives, revealed significant improvement at each time of 
the survey (Figure 7). The median FSFI score was 20.8 
(mean=22.2; SD=7.6) before the first treatment. One 
month after the first treatment and before the second 
one, the median FSFI score showed a significant 
increase to 28.3, representing a 36% improvement 

Table 1 (Continued). 

Characteristics N %

Surgical intervention
Yes 2 6,9

No 27 93,1

Hormonal therapy
Yes 1 3,4

No 28 96,6

Menopause status at treatment
Before menopause 15 51,7

After menopause 14 48,3

Age at treatment (years) Range(years) Mean (SD)

Before menopause 24–48 35.9 (7.2)

After menopause 53–61 55.9 (3.8)

Time between menopause and 

treatment(years)

1–13 6.7 (3.8)

A B

Figure 2 (A) A painful episiotomic scar in a vulvovaginal atrophy before the first treatment (B) the scar disappearance after the first treatment.
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(P=0.042). At 6 months post-treatment, the median 
score showed an increase with respect to pre-treatment 
to 25.5 (mean=25.3; SD=10.6) with 23% not significant 
improvement (P=0.18). Considering the small sample 
size collected at T12, our results might suggest 
a further improvement at 12 months post-treatment 

with a median FSFI score of 32.9 (mean=30.8; 
SD=4.6) with 58% of improvement (P=0.008), but 
more surveys at this timepoint are required.

Discussion
Genitourinary syndrome (GS) of menopause, previously 
known as vulvovaginal atrophy (VVA), is a high preva
lence disease and its incidence is expected to increase 
together with the survival age. It has been estimated that, 
in the next 20 years, the menopause period will reach 
almost half of a woman's life.4 Indeed, the GS might 
also occur in premenopausal state under conditions of 
hypoestrogenism: post-partum period, after oophorectomy, 
radiotherapy, chemotherapy, or during pill and drugs 
intake, as well as after recurrent infections, and affects 
more than 20% of premenopausal women.2 That is the 
reason why we decided to include both post- and pre- 
menopausal women, the latest presenting with a history 
of prolonged pill consumption and/or recurrent, persistent 
vulvovaginal candidiasis.

Systemic estrogen therapy is not indicated for GS in 
menopause because it offers fewer benefits with respect to 
the side-effects, such as a slight increased risk of heart 
attack, stroke, breast cancer, and blood clots.10 This is 
why, when only vaginal symptoms are present, the vagi
nal therapy is the first treatment step recommended.11 

Study results about local estrogen benefits are controver
sial, especially in oncological patients,12 although most 
studies show a significant improvement vs placebo. 
However not all patients solve their symptoms, and 
other therapies have been introduced: estrogen receptor 
modulators (ie, ospemifene) mostly effective for urinary 
symptoms, intravaginal dehydroepiandrosterone (DHEA; 
ie, prasterone), as well as local moisturizers and 
lubricants.8,9 Indeed topical, daily, long therapy is not 
very appreciated by all women and new, innovative stra
tegies are required.

Laser therapy has been proposed with promising 
results, but it requires high cost devices that need long 
training times before being administered. Moreover, 
last year the FDA published a warning to discourage the 
use of laser devices in GS because of the high complica
tions reported.16

Free hyaluronic acid is characterized by bio- 
stimulation properties.18–28 Its action realizes in the dermic 
layer, near to fibroblastic cells, promoting the epidermal 

Table 2 Visual Analogic Scale for N=26 Patients$ at Each Timepoint

Categories N Mean (SD) Median

Vaginal burning
T0 26 3.8 (3.5) 4,0

T1 26 2.2 (2.8) 1,0

T6 24 1.8 (2.1) 1,0
T12 11 1.7 (1.6) 2,0

Vaginal itching
T0 26 2.1 (2.8) 1,0

T1 26 1.5 (2.4) 0,0
T6 24 1.2 (2.0) 0,0

T12 11 1.5 (2.2) 0,0

Vaginal dryness
T0 26 5.5 (3.6) 6,0

T1 26 3.7 (3.5) 3,0
T6 24 3.5 (2.5) 3,0

T12 11 2.4 (3.1) 1,0

Dyspareunia: Pain only at 
sexual entry

T0 26 6.3 (3.5) 8,0
T1 26 4.4 (3.7) 4,0

T6 24 4.9 (3.4) 3,0

T12 11 3.3 (3.1) 3,5

Dyspareunia: Deep pain during 
thrusting

T0 26 5.2 (3.6) 4,0

T1 26 4.2 (4.0) 4,0

T6 24 4.1 (3.5) 3,5
T12 11 2.8 (2.8) 2,5

Dysuria
T0 26 1.0 (1.8) 0,0

T1 26 0.4 (1.1) 0,0

T6 24 0.3 (0.7) 0,0
T12 11 0.5 (1.8) 0,0

Total VAS score#

T0 26 22.6 (14.4) 23,0

T1 26 14.2 (13.6) 11,0

T6 24 14.5 (10.8) 13,0
T12 11 11.2 (9.2) 5,0

Notes: $N=26 patients surveyed at least at time point T0–T1 were included in the 
analysis #Total VAS score is the sum of the previous categories at each timepoint.
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Figure 3 Boxplot of the Visual Analogic Scale across timepoint T0–T12. The comparison across timepoints has been assessed using Wilcoxon Test, P<0.05.
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Figure 4 Boxplot of total PCS-12 score across timepoint T0–T12. The total PCS12 has been standardized using a sample of American women according to the guideline 
[ref]. The comparison across timepoints has been assessed using Wilcoxon Test, P<0.05.
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keratinocyte proliferation too. Its stereometric large 
volume does not allow it to cross the intact skin, and 
only injections can deposit HA in the correct site.

The few published histopathological examinations show 
evident tissue alterations in vulvar-vaginal atrophic tissue6,7 

that can be repaired by the HA actions. Particularly we 
chose a specific hyaluronan hybrid, thermal stabilized 
(HCC), with low viscosity and optimal tissue diffusion, 
with two molecular weights that are involved in several 
and different actions: tissue hydration, fibroblast19,–21–25 

and keratinocytes activation26,27, antioxidant,28 and anti- 
inflammatory effects.34 Finally, HCC may recruit and dif
ferentiate stem cells in adipocytes at the subdermal fat 
compartment improving fat tissue renewal.35

Our experience is the first one using HCC only treat
ments at genital area in patients affected by GS with 
predominant vaginal vestibular atrophy. Diagnosis of GS 
is clinical and performed through an accurate anamnesis 
and a gynecological exam. Since GS shows different char
acteristics with respect to the damaged site (bladder, vagi
nal mucosa, and/or the vestibular, mainly at the posterior 
site), often accompanied by various degrees of pelvic floor 
muscles hyper-tone, the selection of the patients is 

crucially important. In our experience, we treated patients 
who presented most symptoms at the introitus condition
ing discomfort daily and during intercourse.

The benefits from HCC injections have been estimated 
subjectively by observers through pictures and gynecolo
gical exam but, in this paper, we report only data that can 
objectively evidence the symptoms improvements through 
a self-evaluation survey, as well as the quality of mental 
and physical condition before the second treatment at 6 
and 12 months after both treatments. The significant 
decreased median VAS score from 23.0 pre-treatment to 
5.0 at 6 months and at 12 months (P=0.015) and the 
patients’ improvement in FSFI survey from median score 
20.8 pre-treatment to 28.3 at 6 months (P=0.18) and to 
32.9 at 12 months (PT6–T12=0.023; PT0–T12=0.008) sug
gests that HA injections are effective. The mental and 
physical status assessed by SF12 showed no statistically 
significant differences, but a slight improvement for phy
sical scores, undoubtedly also for the necessity to increase 
study population but also because the symptom reported 
by the patients, such as dyspareunia, vaginal burning, 
itching, and dryness are annoying symptoms that did not 
much interfere with the physical activities explored by the 
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Figure 5 Boxplot of total MCS-12 score across timepoint T0–T12. The total MCS12 has been standardized using a sample of American women according to the guideline 
[ref]. The comparison across timepoints has been assessed using Wilcoxon Test, P<0.05.
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physical domain included in the SF12 survey. The varia
bility and the lack of improvement observed in analyzing 
the mental score assessment evidences the GS complexity 
and the need to involve other specialist doctors as 
a psychotherapist figure during the treatment. In fact, 
some symptoms, such as dyspareunia and pain during 
penetration, cause negative consequences on personal and 
couples life, ignored for a long time.

Mostly, our preliminary data stressed the importance of 
the safety of using HA in genital area: no complication or 
side-effects have been reported. The secondary aim was to 
highlight the benefit that has been reached, justifying the 
continuation of this clinical practice.

Dry needling has been shown to improve pain 
symptoms,36 and this aspect should be considered in results 
evaluation, in our experience a limited number of injections 
have been executed during each treatment with a low clinical 
impact.

The limitation of our experience is the small sample 
size and the lack of a histopathological tissue collection. 

About the first point, our current experience is increas
ing in order to be able to obtain more information that 
will allow our future investigation to stratify several 
sub-groups of women, ie, comparing pre- and postme
nopausal women, women who received previous hormo
nal treatment vs no hormonal treatment or women with 
VVA associated to comorbidities such as vaginal scar 
and other condition. But the most important target will 
be the comparison of HA to local estrogen, that is the 
first therapeutic step proposed, even if we believe that 
the association of more strategies will be the most 
effective approach. About the second limitation, we 
have observed that also all the published studies on 
vaginal laser treatment have evaluated the clinical 
response through self-filled out questionnaires and we 
believe that some vaginal parameters under investigation 
(pH or maturation index) do not represent the best 
indicator of woman health and of her response to 
a treatment.
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Figure 6 Cumulative total standardized PCS12 and MCS12 score for the entire sample at each timepoint. The comparison across timepoints has been assessed using 
Wilcoxon Test, P<0.05.
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Although HA is currently used in genital area world
wide, this is the first experience published on HCC alone 
injection, where each patient has been followed up at the 
end of the 12 months and deeply investigated through 178 
questions about clinical changes after treatments and the 
impact on general and sexual life.

Undoubtedly, more comparative studies with standar
dized endpoints are necessary to formulate a correct ther
apy according to the patient needs and degree of disease.

Conclusion
Vestibular HCC injection is an office, fast, not expensive, 
reproducible procedure. It is safe and effective in improv
ing the life of women affected by vestibular atrophy and it 
may be proposed as one step of several treatments used for 
the complex GS. Thanks to its pharmacodynamic proper
ties and safety, HCC could also be proposed to oncological 
women, who cannot take estrogenic drugs when affected 
by some hormone-sensible cancers. Our future efforts will 
be focused on extending the sampled population to con
firm our findings and the application of this clinical pro
cedure of bio-stimulation also to the vaginal mucosae.
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