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ABSTRACT
The aim of this study was to evaluate the effects of Vaginal Erbium
Laser (VEL) in the treatment of postmenopausal women (PMW)
suffering from genitourinary syndrome of menopause (GSM). GSM
was assessed in PMW before and after VEL (1 treatment every 30
days, for 3 months; n=45); the results were compared with the
effects of a standard treatment for GSM (1 g of vaginal gel containing 50 mcg of Estriol, twice weekly for 3 months; n=25). GSM was
evaluated either with subjective (visual analog scale, VAS) and
objective (Vaginal Health Index Score, VHIS) measures. In addition,
in 19 of these PMW suffering from stress urinary incontinence (SUI),
the degree of incontinence was evaluated with the International
Consultation on Incontinence Questionnaire-Urinary Incontinence
Short Form (ICIQ-UI SF) before and after VEL treatments. VEL
treatment induced a significant decrease of VAS of both vaginal
dryness and dyspareunia (p<0.01), with a significant (p<0.01)
increase of VHIS. In PMW suffering from mild-moderate SUI, VEL
treatment was associated with a significant (p<0.01) improvement of
ICIQ-SF scores. The effects were rapid and long lasting, up to the
24th week of the observation period. VEL was well tolerated with
less than 3% of patients discontinuing treatment due to adverse
events.
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ABSTRACT
The aim of this study was to evaluate the effects of Vaginal Erbium Laser
(VEL) in the treatment of postmenopausal women (PMW) suffering from
genitourinary syndrome of menopause (GSM). GSM was assessed in PMW before
and after VEL (1 treatment every 30 days, for 3 months; n=45); the results were
compared with the effects of a standard treatment for GSM (1 g of vaginal gel
containing 50 mcg of Estriol, twice weekly for 3 months; n=25). GSM was evaluated
either with subjective (visual analog scale, VAS) and objective (Vaginal Health
Index Score, VHIS) measures. In addition, in 19 of these PMW suffering from stress
urinary incontinence (SUI), the degree of incontinence was evaluated with the
International Consultation on Incontinence Questionnaire-Urinary Incontinence
Short Form (ICIQ-UI SF) before and after VEL treatments. VEL treatment induced a
significant decrease of VAS of both vaginal dryness and dyspareunia (p<0.01), with
a significant (p<0.01) increase of VHIS. In PMW suffering from mild-moderate SUI,
VEL treatment was associated with a significant (p<0.01) improvement of ICIQ-SF
scores. The effects were rapid and long lasting, up to the 24th week of the
observation period. VEL was well tolerated with less than 3% of patients
discontinuing treatment due to adverse events.

This pilot study demonstrates that VEL induces a significant improvement of GSM,
including vaginal dryness, dyspareunia and mild-moderate SUI. Further studies are
needed to explore the role of laser treatments in the management of GSM.
Keywords: Erbium Laser, Menopause, Genitourinary Syndrome of Menopause ,
Vaginal atrophy, Dyspareunia, Stress Urinary Incontinence

INTRODUCTION
The genitourinary syndrome of menopause (GSM) is the new definition
for the variety of menopausal symptoms associated with physical
changes of the vulva, vagina, and lower urinary tract, related with
estrogen deficiency (1). GSM is chronic and is likely to worsen over time,
affecting up to 50% of postmenopausal women (PMW) (2-8). The
symptoms related to GSM include genital symptoms of dryness, burning,
irritation, but also sexual symptoms of lack of lubrication, discomfort or
pain, and impaired function, as well as urinary symptoms of urgency,
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dysuria and recurrent urinary tract infections (1). All these symptoms may
interfere with sexual function and quality of life (9-11). Most of
moisturizers and lubricants are available without prescription, at a nonnegligible cost, and may provide only a temporary relief. Conversely,
hormone replacement therapy (HRT) can provide quick and long-term
relief (12-15), while urinary symptoms often require additional, effective
therapies (16-19). When HRT is considered solely for the treatment of
vaginal atrophy, local vaginal estrogen administration is the treatment of
choice (12-15). Although systemic risks have not been identified with
local low-potency/low-dose estrogens, long-term efficacy and safety data
are lacking. In addition, many women do not accept protracted HRT, or
may present absolute contraindications, such as a personal history of
estrogen-dependent tumors, particularly endometrial and breast cancer
(12-15). New management strategies for GSM can increase our
armamentarium in order to offer a wide range of options to enable
women to choose, considering the benefits and risks associated with
each strategy (9).
Recently a seminal paper have clearly demonstrated that a treatment
with the microablative carbon dioxide (CO2) laser induced a significant
improvement of vaginal health in PMW (20). This paper throws a new
light for non-hormonal treatment of GSM. Indeed, we have to consider
that various lasers possess diverse properties that can be usefully
applied in different conditions. The non-ablative Erbium laser technology

may provide a non-invasive treatment option, and it is widely used (2126). The aim of the present study was to evaluate the short-term
effectiveness and acceptability of Vaginal Erbium Laser (VEL) as a new,
second generation, non-ablative photothermal therapy for the treatment
of GSM.
METHODS
This is a pilot prospective, longitudinal study performed in PMW suffering
from GSM, attending the outpatient Menopause Clinic of Pisa University
Hospital. All women gave written informed consent and an Independent
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National Advisory Board reviewed this protocol approved by the Division
Ethics Committee. Inclusion criteria were: the presence of a GSM in
healthy postmenopausal women (at least 12 months since last menstrual
period or bilateral oophorectomy) with plasma gonadotropin and estradiol
levels in the postmenopausal range (FSH >40 U/L; estradiol <25 pg/ml)
and negative PAP smear. Exclusion criteria were vaginal lesions, scars,
active or recent (30 days) of the genitourinary tract infections; abnormal
uterine bleeding; use of lubricants or any other local preparations, within
the 30 days prior to the study; history of photosensitivity disorder or use
of photosensitizing drugs; genital prolapse (grade II-III according to the
Pelvic Organ Prolapse Quantification, POP-Q, system classification);
serious or chronic condition that could interfere with study compliance;
treatment with hormones or other medicines to relieve menopausal
symptoms in the 12 month before the study.
All the participants (n=45) were treated i with Vaginal Erbium Laser
(VEL), a non-ablative solid state Erbium in yttrium aluminum-garnet
crystal (Er: YAG) Laser (Fotona Smooth ™ XS, Fotona, Ljubljana,
Slovenia) with a wavelength of 2940 nm. The spot size (diameter of the
laser beam on the target) is 7 mm, with a pulse according to the
technique SMOOTH™, at a frequency of 1.6 Hz, and a fluence (laser
energy delivered per unit area) of 6.0 J/cm2. The absorbing chromophore
of Erbium is water. The parameters were selected based on extensive
preclinical and clinical studies performed in different experimental

conditions (25). Briefly, Variable Square Pulse (VSP) technology controls
the energy and time duration (or pulse width) simultaneously, reducing
the power and increasing the pulse duration. The SMOOTH™ mode, with
the sequence of low fluence longer-shaped Erbium pulses, distributes the
heat approximately 100 microns deep into mucosa surface, achieving a
controlled deep thermal effect, without ablation. The thickness of mucosa
varies, and normally its height is several hundred microns. Therefore, the
Erbium SMOOTH™ mode pulses allow controlled tissue heating, in a
safe and harmless ambulatory procedure without ablation and
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carbonization of the tissues, practically avoiding the risk of perforation
with accidental lesions of urethra, bladder or rectum. The VEL
procedures were performed in an outpatient clinical setting, without any
specific preparation, anesthesia, or post treatment medications. Before
the procedures the vagina was cleaned with disinfectant solution and
dried with a swab. Patients were treated with 3 laser applications, (L 1,
L2, L 3) every 30 days, with screening visit 2 to 4 weeks prior the first
laser treatment (Baseline) and follow up visits after 4 (T + 4), 12 (T + 12)
and 24 (T +24) weeks from the last laser application.
Briefly, the laser parameters (Renovalase™ Phase 1) were settled with a
Fluence of 5,5 J/cm2, with the Smooth Mode at 1,6 Hz; the Spot size was
7mm non fractional. After inserting a specifically designed vaginal
speculum, the probe is inserted into the speculum, with no direct contact
with the vaginal mucosa. Thus, circular irradiation of vaginal wall is
performed, with 4 pulses given every 5 mm, retracting the probe of 5 mm
each time (using the graduated scale on the probe). The procedure is
repeated until the entrance of the vaginal canal. This procedure is
repeated 3 times rotating the speculum by 45° each time. Finally, after
removing the speculum and using a different probe (PS03 handpiece),
the vestibule and introit are irradiated with a spot size of 7 mm, Fluence
of 10 J/cm2, with the SMOOTH mode at 1.6 Hz (Renovalase ™ Phase
2). After treatment, patients are recommended to avoid sex intercourse
for one week.

In addition, in 19 PMW suffering also from stress urinary incontinence
(SUI) the degree of incontinence was assessed with the International
Consultation on Incontinence Questionnaire - Urinary Incontinence Short
Form (ICIQ-UI SF), where a maximum score of 21 represents permanent
incontinence. None of these patients presented a pelvic organ prolapse
greater than stage II, according to the Pelvic Organ Prolapse
Quantification (POP-Q) system classification. These patients during the
VEL procedures were submitted also to additional laser treatment of
anterior vaginal wall (Incontilase ™ Phase 1 procedure) specifically
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designed for urinary incontinence.
As active control group, we selected a group of 25 PMW treated with an
established treatment for GSM (1 g of vaginal gel containing 50 mcg of
estriol twice weekly, for 3 months). This formulation provides an ultra-low
dose of estriol per application, shown to be safe and effective in the
treatment of postmenopausal vaginal atrophy (27).
At the first visit the eligibility of the patient was verified, the written
informed consent was obtained, and the sociodemographic and clinical
characteristics were collected. Subjective symptoms (vaginal dryness
and dyspareunia) were evaluated by a visual-analogic scale (VAS) at
every visit (range 0-10 cm, 0=total absence of the symptom and 10 cm =
the worse possible symptom). In addition, at each visit during the
gynecologic examination the Vaginal Health Score Index (VHIS). VHIS
evaluates the appearance of vaginal mucosa (elasticity, pH, vaginal
discharge, mucosal integrity and moisture). Each parameter is graded
from 1 to 5 being atrophic a total score ≤ 15 (28).
The women were asked to evaluate the acceptability of the therapy.
Women were asked to assess the general acceptability, efficacy of the
finalized therapy as excellent, good, acceptable, bad, or unacceptable.
Being an exploratory study, the sample size was not based on a
statistical rationale. The sample size was planned to be similar to those
of published data (20). All the results are reported as the mean

SE of

absolute values. Baseline values were compared by Student’s t-test. Two

way analysis of variance for repeated measures and factorial analysis of
variance were used to test the differences within and between the
groups, respectively. The post-hoc comparison was made by Scheffe Ftest, using the Sigma Stat View software (SPSS Science, Chicago, IL,
USA).
RESULTS
There were no significant differences in age, age at menopause and
years since menopause, body mass index (BMI) and basal hormone
levels in the two treatment groups before the study (Table 1). In the VEL
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group 43 patients completed the study; one patient left the study for
personal reasons; one complaining the discomfort related to the first
application. In the Estriol group 19 women completed the study, while the
others dropped out because of personal problems or because they need
other pharmacological or surgical interventions.
The basal VAS and VHIS scores were similar in the 2 groups (Fig.1 and
2). In both groups the VAS scores for vaginal dryness and dyspareunia,
from basal values (T 0) of 8.3 ± 1.3, and 8.2 ± 1.3 cm, respectively,
showed a significant (p<0.01) decrease to 5.1 ± 1.4 and 4.5 ± 1.6 cm, 4
weeks after the first VEL treatment or 4 weeks of Estriol cream (L1), 3.0 ±
1.1 and 2.8 ± 1.5 cm after the second VEL treatment or 8 weeks of Estriol
cream ( L2), 2.7 ± 0.7 and 2.8 ± 1 cm after the third VEL treatment or 12
weeks of Estriol cream (L3) (Fig.1). In the follow up period the dryness
and dyspareunia values were 2.9 ± 0.6 and 2.8 ± 1.0 cm 4 weeks after
the last VEL or last Estriol cream application (T+4), and 3.0 ± 0.6 and
3.1± 0.9 after 12 weeks (T+12), and 3.5± 0.9 and 3.5 ± 1.1 cm 24 weeks
after the last VEL or last Estriol cream application (T+24). The difference
from baseline values was statistically significant (p<0.01) after the first
laser treatment and the values remained significantly lower after the
second and third laser application, as well as during the follow up period
up to the 24 weeks of observation (Fig.1). The VAS values in the Estriol
group showed a similar decrease during the treatment period, with a
comparable pattern and no significant difference was evident between

VEL and Estriol groups during the treatment period. Conversely, the VAS
scores for both vaginal dryness and dyspareunia, in the Estriol group
showed a small but significant increase after the end of treatment period
(Fig.1). The values measured after 24 weeks (T24) in the Estriol group
were significantly (p<0.05) different from corresponding values measured
in the VEL group (Fig.1)
The VHIS increased significantly (p<0.01) increased in both VEL and
Estriol groups, from basal levels values (T 0) of 10.6 ± 3.6 and 11.2 ± 2.8
respectively, to 16.6 ± 2.1 and 18.2 ± 3.2 after the first VEL treatment

Climacteric Downloaded from informahealthcare.com by Irena Hreljac on 06/08/15
For personal use only.

(L1); 20.1 ± 1.8 and 21.2 ± 2.9 at L2; 20.1 ± 1.8 and 22.4 ± 4.0 at L3; the
values were 20.0 ± 1.4 and 20.1± 3.1 after 4 weeks of follow-up (T+4);
19.8 ± 1.3 and 15.3 ± 1.5 after 12 weeks of follow-up (T+12); 19.0 ± 1.4
and 16.2 ± 1.7 after 24 weeks of follow-up (T24) (Fig.2). The values
measured after 12 and 24 weeks (T12 and T24) in the Estriol group were
significantly (p<0.05) different from corresponding values measured in
the VEL group (Fig.2)
In the 19 patients suffering from SUI the VEL treatment induced a
significant (p<0.01) decrease in the ICIQ-SF scores form basal values of
12.0 ± 1.8, to 7.5 ± 2.4 at T1, to 5.8 ± 2.6 at T2, and 5.6 ± 2.6 at T3. The
ICIQ-SF scores remained significantly (p<0.01) lower than basal values
at T+4 (5.5 ± 2.6), at T+12 (5.5± 2.9) as well as at T24 (5.0 ± 2.6) (Fig.3).

VEL was well tolerated with less than 3% of patients discontinuing
treatment due to adverse events: one patient defined the procedure as
unacceptable reporting a burning sensation starting 36 hours after the
first application lasting for a couple of days. One patient left the study for
personal reasons. In the 43 valid completers in the VEL group, 34
patients (79.5%) defined the procedure excellent-good, 7 patients
(16.3%) acceptable, 2 patients (4.2%) reported their experience as bad.
In the Estriol group 16 patients (84%) defined the treatment as excellentgood, while 3 patients defined the vaginal treatment respectively as
acceptable, bad or unacceptable.

DISCUSSION
To our knowledge, this is the first study designed to evaluate the effects
of VEL as second-generation laser thermotherapy on GSM. Our data
show that VEL is well tolerated by women who subjectively perceived a
clinical benefit that was confirmed by the objective improvement of the
vaginal milieu, as measured by the VHIS. These results indicate that VEL
treatment is able to induce a rapid and long-lasting improvement in the
signs and symptoms of GSM. A significant subjective and objective
improvement was evident after the first laser application; a more
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pronounced effect was apparent after the second and third laser
application, although the difference did not reach statistical significance.
No anesthesia was necessary and the effects were long lasting, at least
up to the 6-month of follow-up after the last VEL application. Our study is
a pilot prospective, longitudinal study and has the limitation of sample size.
However, the data obtained in the VEL group were compared with those
obtained in a group of similar women treated with a standard estrogen
treatment for GSM (27). Present results show comparable effects of VEL
and Estriol treatment on GSM parameters. In the Estriol group a
reduction of efficacy can be seen 12 weeks after the end of treatment.
Conversely the VEL group maintained the same positive results
throughout all the study period up to the 6 months follow-up.
Salvatore et al (20) in a recent noteworthy paper clearly demonstrated
that the microablative CO2 laser energy is effective to improve vaginal
dryness as well as dyspareunia and VHIS, in a 12 weeks follow-up study.
This paper clearly indicates that laser may be considered a new
opportunity for non-hormonal treatment of GSM (20). The procedure was
easy to perform particularly after the first laser application and the
insertion of the probe into the vaginal canal was well tolerated (20). The
procedure used in our study is slightly different for that used with the
microablative CO2 laser. The VEL procedure is performed using special
vaginal speculum introduced as a guide for the handpiece laser beam
delivery system. Thus, the patients do not feel the several longitudinal

passes performed using a step-by-step retraction of the handpiece. In a
two-step protocol the laser irradiation was applied first into the vaginal
canal and after at the introitus area. The innovative techniques used in
the VEL procedures can guarantee not only the efficacy, but also, mainly,
an intrinsic safety, since the Erbium beam cannot damage the tissues in
depth, eliminating the risk of tissue necrosis, in a non-ablative form,
without abrasion or bleeding (21-25). This characteristic makes Erbium
laser an ideal candidate for the thermal treatment of the vaginal walls
(21-25). The SMOOTH technique releases precise impulses leading to a
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controlled rise in tissue temperature for vasodilation and up to the
optimum for the collagen remodeling and neocollagenesis, comprised in
a range between 45° and 60°C (21-25). The collagen exposed to an
appropriate temperature is contracted and this leads to the narrowing
momentary, which stimulates a subsequent remodeling, with the
consequent generation of new collagen and an overall improvement of
the elasticity of the treated tissue. In the treatment of superficial tissues,
the laser can be provided in a fractionated manner, producing a matrix of
small "islands" on the surface of the tissue (25). The fractionated
technique is comfortable for the patient, allowing the use of higher
fluences in the irradiated points. For the treatment of SUI the vaginal
anterior wall is treated with 5 passes in adjunct to the passes irradiating
the entire vaginal canal at 360°.
Taken together, these data clearly suggest that laser energy can be used
for the treatment of PMW suffering from GSM. Our study confirms and
extends previous data reported with VEL in abstract form by Gaspar et al.
(26). VEL can determine an improvement an increase of in epithelial
thickness and glycogen content, associated with changes in lamina
propria, increased angiogenesis, collagenesis, papillomatosis and
cellularity of the extracellular matrix (26). All these changes are long
lasting and can be observed 6 months after the last VEL treatment (26).
These results are confirmed by our findings, showing persistent effects of
VEL 24 weeks after the end of treatment. At variance from Gaspar et al

(26), in our study the VEL treatment was performed in PMW suffering
from GSM without any previous or concomitant treatment with estrogens
or even non-hormonal vaginal creams. Therefore, our study suggest that
the effects of VEL is independent from any pretreatment, suggesting that
VEL can be proposed in PMW that cannot be treated with hormones, as
in breast cancer survivors. The possible difference in the outcomes with
or without estrogen pretreatment or the current use of estrogenic or nonhormonal therapies is a matter of future studies. In addition, our data
suggest that VEL treatments can be of help in PMW suffering from mild-
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moderate SUI. In fact, in PMW suffering from GSM referring also mild to
moderate SUI, the VEL improved the ICIQ-SF scores. The effect of VEL
on SUI is of particular interest. Urinary incontinence is a common and
important health care problem that is underreported, underdiagnosed,
and therefore undertreated in women. The non-surgical treatment of SUI
(30) is a major challenge for women’s health. Nonpharmacologic
management for SUI, such as pelvic floor muscle training is effective, can
improve SUI and may provide complete continence, but many patients
discontinue the treatment. As previously reported by Fistonic et al (3133), our preliminary data indicate that VEL might be useful for the
noninvasive treatment of SUI. Obviously, future well-designed and
controlled studies are needed to validate the use of VEL for SUI. In our
study we didn’t explore with appropriate test the effects of VEL on
sexuality. Further studies are needed to evaluate the effects of VEL on
sexuality in PMW suffering from GSM.
In conclusion, this pilot study suggests that the treatment with VEL is
reasonable, efficacious and safe as a new, second generation, nonablative photothermal therapy for the treatment of GSM. Further larger,
long-term and well-controlled studies are required to explore the use of
VEL in comparison with different therapeutic options, in order to offer a
procedure in alternative or in association to proven therapies, as a new
safe and effective option to treat GSM symptoms in menopausal practice.
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Table Legend
Table 1: Baseline characteristics of participants who completed the study. Data
are expressed as a Mean ± SD, (min-max). VEL: Vaginal Erbium Laser; Estriol
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Group: women receiving vaginal estriol gel supplementation (see text for details)
VEL group

Estriol group

N= 43

N=19

Age (years)

60.9± 8.1

63 ± 4.5

Age at Menopause

49.3 ± 4.1

51.7± 3.3

Years since menopause

12.5 ± 5.8

11.8 ± 3.1

Body mass index (kg/m2 )

26.1 ± 3.3

25± 3.0

FSH (IU/L)

85.4 ± 7.8

81.5 ± 4.5

Estradiol (pg/mL)

18.4 ± 2.3

20.2 ± 3.4

Figure Legends
Fig.1: Effect of second-generation laser thermotherapy on vaginal
dryness. (Upper panel) and Dyspareunia (lower panel) (Visuoanalogic
Score: 10-point scale). Laser group n=43; Estriol group n=19; * p<0.01 vs
corresponding basal values in both groups; ¥ p<0.05 vs Estriol basal
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values and corresponding Laser group values; see text for details

Fig.2: Effect of second generation laser thermotherapy on VHIS; Laser
group n=43; Estriol group n=19; * p<0.01 vs corresponding basal values
in both groups; ¥ p<0.05 vs Estriol basal values and corresponding Laser
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group values; see text for details

Fig. 3: Effect of second generation laser thermotherapy on International
Consultation on Incontinence Questionnaire (ICIQ- SF) score in 19 PMW
suffering from stress urinary incontinence (n=19) ¸* p<0.01 vs
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corresponding basal values; see text for details

