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The effect of vaginal erbium laser treatment on sexual function and
vaginal health in women with a history of breast cancer and symptoms
of the genitourinary syndrome of menopause: a prospective study
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Abstract
Objectives: To assess the effects of vaginal erbium laser treatment on the vaginal health and sexual function of

postmenopausal women with a history of breast cancer.
Methods: An open, prospective, therapeutic intervention study was conducted with 24 postmenopausal women

with a history of breast cancer and vaginal dryness, and/or dyspareunia, who had not used vaginal hormone therapy
for at least 6 months. The women were treated using a 2,940-nm Erbium: YAG laser (Etherea-MX, Athena, São
Carlos, São Paulo, Brazil), with 90o and 360o scanning scopes, between August, 2017 and October, 2017 in a private
clinic in a city of southeastern Brazil. Vaginal erbium laser treatment was performed at three sessions with a 30-day
interval between each session. Sexual function was assessed before and 1 month after treatment using the Short
Personal Experiences Questionnaire. Questions related to genitourinary symptoms were also applied. Vaginal health
was assessed before each laser session using the Vaginal Health Index Score.

Results: Mean age was 53.7 years. Vaginal health improved, as shown by an increased overall score (P< 0.001).
The effect size was large between pretreatment and post-treatment scores for vaginal elasticity, fluid volume,
epithelial integrity, and moisture. The effect size was also significant for the overall sexual function score and for the
score in the dyspareunia domain between pretreatment and 1 month after the final treatment session.

Conclusion: Vaginal erbium laser may represent a novel therapeutic option for improving vaginal health and
sexual function in postmenopausal women with a history of breast cancer.

Key Words: Breast cancer – Dyspareunia – Erbium – Menopause – Sexual function – Vulvovaginal
atrophy – YAG laser.
Women with a history of breast cancer are significantly

reast cancer is one of the most common forms of
B cancer in women, with more than 2 million new
cases occurring annually worldwide.1 The survival

rate for women with breast cancer is high2; however, many
survivors also suffer cancer treatment side effects. Indeed,
over 60% of survivors experience at least one urogenital
symptom as a sequela of breast cancer treatment.3 This
prevalence is probably underestimated because the patient
may be embarrassed to discuss these urogenital symptoms
with her physician.3
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more likely to present with sexual health problems compared
with the general population.4,5 Broekel et al6 reported that
sexual function was poorer in breast cancer survivors treated
with adjuvant chemotherapy and/or aromatase inhibitors
compared with women of a similar age with no history of
cancer. The study also showed that vaginal dryness was one of
the most important predictors of impaired sexual function in
breast cancer survivors.

There are limitations in treating symptoms of vulvovaginal
atrophy and dyspareunia in this group of women. Conven-
tional treatments include vaginal moisturizers and lubricants
that provide temporary relief.7 When there is a consensus
between patient and physician, the use of local vaginal
hormone therapy may be an option for women whose symp-
toms fail to improve with nonhormonal treatments.8 However,
oncologists are often reluctant to prescribe local vaginal
hormone therapy, as highlighted by Biglia et al9 in a recent
study conducted in Italy.

Therefore, novel approaches for the treatment of the geni-
tourinary syndrome of menopause may offer better results for
this group of women. Accordingly, the first trials on vaginal
erbium laser treatment began in 2012,10 and since then, many
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publications have confirmed this approach as a feasible option
for the treatment of the genitourinary syndrome of meno-
pause.11-13

In a recent pilot study,14 there was a statistically
significant difference in dyspareunia, in vaginal dryness,
and in the Vaginal Health Index Score between pretreat-
ment and post-treatment with three sessions of vaginal
erbium laser therapy in 43 postmenopausal breast cancer
survivors with the genitourinary syndrome of menopause
(P< 0.05). In that study, the women were followed up for
18 months; however, the differences only remained
statistically significant for 12 months after the final laser
session.

A systematic review and meta-analysis of observational
studies15 showed that sexual function improved consistently
after treatment in all four available studies conducted to
evaluate vaginal laser therapy in postmenopausal women
with genitourinary syndrome. However, all those studies used
the ablative fractionated CO2 laser.

In a systematic review and meta-analysis of randomized
clinical trials conducted in 2018,16 only one of the trials
included17 had assessed the efficacy of the CO2 laser
compared with vaginal estriol and a combination of both
treatments (laser þ estriol). In the group of women using
laser þ estriol, there was a significant improvement in the
overall Female Sexual Function Index (FSFI) score and in
the individual domains of pain, desire, and lubrication. In
contrast, in the group submitted to CO2 laser treatment
alone, there was a significant increase in the score for the
pain domain of the FSFI. Many previous studies con-
ducted with CO2 laser have also reported this side
effect,18-23 with one possible explanation being the mode
of action of the CO2 laser. The main difference between
the CO2 laser and the Er: YAG laser lies in their ablative
characteristics. Whereas the CO2 laser works by vaporiz-
ing tissue columns,18 the Er: YAG laser has a smooth-
mode technique that creates heat pulses without damaging
the mucosa.24

Only two recent nonrandomized studies25,26 have assessed
sexual function in women with a history of breast cancer after
treatment with a CO2 laser. Both studies reported an improve-
ment in sexual function; however, one25 included only eight
women with breast cancer.

Study goals and hypotheses
The objective of the present study was to assess the effects

of vaginal erbium laser on the vaginal health and sexual
function of postmenopausal women with a history of breast
cancer.

The initial hypothesis was that the treatment would
improve the following parameters: the overall Vaginal Health
Index Score; the individual vaginal health index parameters
(vaginal elasticity, fluid volume, epithelial integrity, and
moisture); the overall sexual function score; and the individ-
ual parameters of sexual function (dyspareunia, arousal,
enjoyment, orgasm, and satisfaction with partner as lover)
2 Menopause, Vol. 26, No. 9, 2019
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assessed using the Short Personal Experiences Questionnaire
(SPEQ).27,28

METHODS

Study design
An open, prospective, therapeutic intervention study

was conducted.

Participants
Thirty women with a history of breast cancer and com-

plaints of dyspareunia and/or vaginal dryness were selected
at gynecological and oncological clinics in a city of south-
eastern Brazil. The study investigators contacted these
women by telephone, with 25 meeting the inclusion and
exclusion criteria. One woman dropped out of the study
for family reasons; therefore, the final sample consisted of
24 women.

Eligibility required a personal history of breast cancer,
complaints of dyspareunia and/or vaginal dryness, and to
have had no menstruation for at least 1 year. The exclusion
criteria were: having used systemic or vaginal hormone
therapy in the preceding 6 months, severe psychiatric prob-
lems, a history of vaginismus, vaginal bleeding or unex-
plained vulvar lesion, active or recent scars in the genital
area (in the previous 30 days), a urinary tract infection in the
preceding 30 days, having used lubricants or any local
preparations in the previous 30 days, photosensitivity or
use of photosensitizing drugs, second or third-degree genital
prolapse according to the Pelvic Organ Prolapse Quantifica-
tion System, and any chronic or severe disease that could
compromise the study evaluation. Before their inclusion in the
study, the eligible women were provided with information on
the nature of the study in a private setting, were given the
opportunity to ask any questions, and were then asked to sign
an informed consent form.

The study protocol was approved by the institutional review
board under registration number CAAE 60580316.0.0000.5143.
All patients gave their written consent for participation in
the study.

Therapeutic interventions and procedures
The women selected as possible candidates for inclusion in

the study were invited by telephone to attend three vaginal
laser sessions in a private clinic in a city in southeastern
Brazil. The study was performed between August, 2017 and
November, 2017.

Immediately before the first laser session, women com-
pleted a self-administered questionnaire containing 100 ques-
tions on their sociodemographic conditions, health habits,
sexual aspects (SPEQ),27,28 urogenital symptoms, and health
issues. Next, two of the investigators together performed a
speculum examination to calculate the woman’s Vaginal
Health Index Score. After this evaluation, the vaginal wall
was anesthetized using a tampon soaked in 4% lidocaine for
30 minutes. The tampon was then removed and the excess
anesthetic was washed away using saline solution.
� 2019 The North American Menopause Society
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VAGINAL ERBIUM LASER AFTER BREAST CANCER
The vaginal laser used was a 2,940-nm Erbium: YAG laser
(Etherea-MX, Athena, São Carlos, São Paulo, Brazil), with
90o and 360o scanning scopes. After inserting the specific
fenestrated speculum for the procedure, the 360o scanning
scope was inserted into the speculum, hence not in direct
contact with the vaginal mucosa. The vaginal wall was
irradiated at 360o with four pulses every 5 mm (using the
scale at the tip of the device). This procedure was repeated
three times up to the entrance of the vaginal canal. The
parameters used29 for this collimated tip were: fluency (laser
energy supplied per area unit) 2.0 J/cm2, frequency 0.5 Hz,
pulses using the smooth-mode technique (eight pulse trains of
50 ms totaling 400 ms), that is, long pulses with a very large
quantity of photons, but low heat. This process does not
generate vaporization; it merely heats the tissue and helps
stimulate collagen production without causing necrosis.24

After removing the first scanning scope, the 90o scope was
inserted into the speculum. The anterior vaginal wall was
irradiated with four pulses every 10 mm (using the scale at the
tip of the device). This procedure was repeated three times up
to the entrance of the vaginal canal, rotating the speculum at
the 11, 12, and 1 o’clock positions. The parameters used for
this collimated tip were: fluency (laser energy supplied per
area unit) 35 mJ/MTZ, frequency 0.5 Hz, pulses in accordance
with the smooth-mode technique.

All women were submitted to three laser sessions (T0, L2,
L3) at 30-day intervals. One month after the last session (L3þ
1), the women returned to the clinic to complete a further
questionnaire on sexual function (SPEQ).27,28

Data collection and measurement instruments
Vaginal health

Vaginal health was assessed by speculum examination
immediately before each laser session and, the Vaginal Health
Index Score was calculated. The Vaginal Health Index Score
assesses the vaginal mucosa (elasticity, fluid volume and
consistency, pH, epithelial integrity, and moisture). Each
parameter is rated from 1 to 5. If the total score is �15,
the vagina is considered atrophic.30 All the women were
examined by the same two physicians, together, and a con-
sensus was reached on all the parameters evaluated.

Sexual function
Sexual function was assessed just before the first laser

session and again 1 month after the three sessions, using the
self-administered SPEQ.27,28 The sexual function score is
calculated using the mean sum of the scores for enjoyment
(a score of 1-6, where 1¼ no enjoyment and 6¼maximum
enjoyment); arousal (1-6); orgasm (1-6); frequency of inter-
course (1-5, where 1¼ never, 2¼ less than once a week,
3¼ once or twice a week, 4¼ several times a week, and
5¼ once a day or more); and desire (1-5). A score �7 was
considered indicative of sexual dysfunction, whereas a score
>7 indicated an absence of sexual dysfunction.27,28 Each
component of the sexual function score was also analyzed
individually. In addition, other sexual variables were also
Copyright � 2019 The North American Menopause Society
assessed using this questionnaire: dyspareunia (a score of
1-6); satisfaction with partner as a lover (a score of 1-6);
satisfaction with partner as a friend/human being (score 1-6);
and partner’s sexual problems (score 1-6).

Statistical analysis
Sample size was calculated using G�Power Version

3.1.231,32 and was based on a previous pilot study14 conducted
with women with a history of breast cancer. Calculation took
into consideration the difference between a mean Vaginal
Health Index Score of 8.1� 1.3 at baseline and 20.0� 1.0
after 4 months of treatment in a single group, for an alpha
error of 0.05 and a beta error of 0.2.

The McNemar test of symmetry (for two categories) and
the Bowker test of symmetry (for three or more categories)
were used to compare categorical variables between the initial
(pretreatment) and final (post-treatment) assessments. The
Wilcoxon test was used to compare numerical variables
between the initial and final assessments. The Friedman test
was used to compare the Vaginal Health Index Score at the
three evaluation moments. Significance level was defined at
5%. Cohen’s d33 was used to measure the effect size of the
Vaginal Health Index Score parameters and SPEQ domains
between baseline and post-treatment. Cohen’s d and odds
ratios (ORs) were used to evaluate the effect size of the overall
SPEQ score between baseline and post-treatment.33

The SAS (Statistical Analysis System) software program
for Windows, version 9.2 (SAS Institute Inc., 2002-2008,
Cary, NC) was used throughout the statistical analysis.

RESULTS
All 24 women admitted to the study completed the three

treatment sessions and were included in the analysis. The
mean age of the women was 53.67� 9.66 years (�SD), and
the mean number of years since menopause was 7.92� 5.94
years. Half the women had been diagnosed with breast cancer
less than 5 years previously, 65% had undergone chemother-
apy, and 60% were still undergoing cancer therapy. Of these,
60% were using tamoxifen, with 70% having used the drug for
over a year.

The mean Vaginal Health Index Score increased signifi-
cantly between pretreatment and the first and second laser
sessions. The score changed from 11.88� 4.88 at baseline
(immediately before T0) to 15.63� 3.75 after 30 days of the
first laser session (immediately before L2) and further
increased to 17.38� 4.55 after 30 days of the second laser
session (immediately before L3) (P< 0.001; Fig. 1).

When each parameter of the vaginal health index was
analyzed separately, a large effect size was found between
baseline and 30 days after the second laser session (immedi-
ately before L3) for elasticity (Cohen’s d¼ 1.10), fluid volume
and consistency (Cohen’s d¼ 1.21), epithelial integrity
(Cohen’s d¼ 1.86), and moisture (Cohen’s d¼ 1.24) (Table 1).

The SPEQ sexual function score, dichotomized into �7
(sexual dysfunction) and >7 (no sexual dysfunction), and
assessed before treatment (T0) and 1 month after the third
Menopause, Vol. 26, No. 9, 2019 3
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FIG. 1. Vaginal Health Index Score before and after two vaginal erbium
laser sessions (n¼ 24). T0, immediately before the first session; L2,
immediately before the second session; L3, immediately preceding the
third session; VEL: vaginal Erbium laser; VHIS, Vaginal Health Index
Score. P< 0.001: 1 6¼2, 1 6¼3, 26¼3. P value refers to Friedman test for
comparison of VHIS between three sessions.
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laser session (L3þ1), showed a large effect size (Cohen’s
d¼ 0.39, OR 8.00) and a statistically significant improvement
between pretreatment and post-treatment (P¼ 0.04)
(Table 2).

Table 3 shows the individual analysis for each SPEQ
component in which the baseline results were compared with
those obtained following treatment. There was a large effect
size (Cohen’s d¼ 0.95) and a statistically significant
improvement (P¼ 0.01) in dyspareunia. A medium effect
size was found between pretreatment values and values
found 1 month after the third laser session for: arousal
(Cohen’s d¼ 0.73), enjoyment (Cohen’s d¼ 0.62), orgasm
(Cohen’s d¼ 0.56), and satisfaction with partner as a lover
(Cohen’s d¼ 0.72). In addition, there was a statistically signif-
icant improvement in these sexual parameters (P< 0.05).

Complications recorded during laser treatment included
vaginal candidiasis (one woman) and acute cystitis (one
woman) after the first session. These complaints were suc-
cessfully treated before the second session.

DISCUSSION
According to the results of this study, the vaginal 2,n940-

nm Erbium: YAG laser appears to exert a beneficial effect on
TABLE 1. Components of the Vaginal Health Index before

T0 L2

Vaginal elasticity 2.67� 0.87 3.04� 0.8
Fluid volume and consistency 2.0� 0.83 2.67� 0.9
Vaginal pH 2.25� 1.73 2.79� 1.6
Epithelial integrity 2.58� 0.97 3.83� 0.6
Moisture 2.38� 1.21 3.29� 0.9

L2, immediately before the second session; L3, immediately preceding the third
P value refers to Friedman test used to compare the vaginal health index compo
d. Values are mean�SD (standard deviation).

4 Menopause, Vol. 26, No. 9, 2019
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vaginal health and sexual function in postmenopausal women
with a history of breast cancer.

Vaginal health
Despite the small sample size in the present study, there

were statistically significant differences and a large effect size
between baseline results and those found 1 month after the
second laser session for the vaginal health index parameters of
vaginal elasticity, fluid volume and consistency, epithelial
integrity, and moisture. Effect size is considered an essential
complement of statistical significance because it differenti-
ates between the significant statistical value and its practical
importance.34 There was a statistically significant improve-
ment in vaginal atrophy, as measured by the Vaginal Health
Index Score, between pre and post-treatment. These vaginal
parameters were objectively analyzed by two trained medical
doctors, who, working in conjunction, performed speculum
examinations on all the women, thus providing much more
reliable results and reducing any possible observation bias.
Although there were three vaginal erbium laser sessions, as
described in previous studies,11-14 it proved impossible to
assess vaginal health 1 month after the third session due to
difficulties in scheduling another speculum examination.
Some studies in the literature, however, suggest that the
improvement in vaginal health is more significant 1 month
after the third laser session.11-14

In the present study, no statistically significant difference
was found in vaginal pH between baseline and the final laser
treatment. As a decrease in vaginal pH depends on a cascade
of events,35 at the moment of evaluation, there had been
insufficient time for the microbial lactobacillus flora to have
been restored.

Hormonal changes during menopause may harm the stan-
dard structure and function of the genital tissues, with a
consequent effect on vasoconstriction, lubrication, smooth
muscle relaxation, and vaginal microbiota.36 Mucosal hydra-
tion is reduced in the dermis, consequently reducing intercel-
lular mucopolysaccharide and hyaluronic acid.37 The laser
has a photothermal effect, which could induce trophic
changes in the vaginal mucosa, as shown by the histological
findings reported by Gaspar et al.38

Sexual function
There was a large effect size in the overall SPEQ score

between baseline and 1 month after the third vaginal erbium
and after two sessions of vaginal erbium laser (n¼ 24)

L3 Effect size P

6 3.58� 0.72 1.10 <0.001
2 3.17� 1.20 1.21 <0.001
7 2.63� 1.76 0.34 0.06
4 4.21� 0.59 1.86 <0.001
1 3.79� 0.98 1.24 <0.001

session; T0, immediately before the first session.
nents between the three laser sessions. Effect size for paired test: Cohen’s

� 2019 The North American Menopause Society
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laser session. There was also a significant effect size for the

TABLE 2. Short Personal Experiences Questionnaire (SPEQ)
score before and after vaginal erbium laser treatment (n¼ 24)

SPEQ score T0, n (%) L3 þ 1, n (%)

�7 (sexual dysfunction) 15 (62.5) 8 (33.3)
>7 (no sexual dysfunction) 9 (37.5) 16 (66.7)

L3 þ 1, 1 month after the last vaginal erbium laser session; T0, before
vaginal erbium laser.
P¼ 0.04 refers to the McNemar test for comparison of the SPEQ score
between pre and post-treatment. Effect size refers to Cohen’s d¼ 0.39 and
odds ratio¼ 8.00.

VAGINAL ERBIUM LASER AFTER BREAST CANCER
decrease in dyspareunia. A moderate effect size was found for
arousal, enjoyment in sexual activities and orgasm, and with
the woman’s satisfaction with her partner as a lover. Such a
positive effect is probably related to the restoration of genital
tissues and consequent relief from urogenital symptoms.18

The clinical expression of sexual symptoms at menopause
is influenced by several factors, ranging from significantly
lower estrogen and androgen levels to intrapersonal and
interpersonal factors.39The hemodynamic process of sexual
arousal involves peripheral neurovascular function and pelvic
floor muscles, and is closely linked to the biomechanical and
viscoelastic properties of the vaginal wall.40 In women with
vulvovaginal atrophy, distention of the vaginal introitus is
difficult, as is lubrication in response to sexual stimuli.
Consequently, the vaginal canal is shorter and narrower,
and these women may experience painful and/or unpleasant
sexual intercourse.41

As reported in previous studies,11-14 vaginal erbium laser
reduces atrophy of the vaginal mucosa and restores genital
tissues, relieving urogenital symptoms and exerting a second-
ary effect on these women’s sexual function.

In the present study, laser treatment failed to improve
sexual desire. However, laser treatment was not expected
to directly affect libido because female sexual desire is
complex and results from the interaction of biological (neu-
roendocrine) components, and also beliefs and values.42

In addition, vaginal erbium laser treatment had no effect on
the frequency of sexual activity. A variety of factors have
TABLE 3. Components of the Short Personal Experiences Qu

T0

Frequency of intercourse 2.17� 0.89
Desire 1.96� 0.77
Arousal 2.18� 1.56
Enjoyment 2.73� 1.80
Orgasm 2.59� 1.89
Satisfaction with partner as lover 3.84� 1.86
Satisfaction with partner as friend/human being 4.52� 1.60
Partner’s sexual problems 2.58� 1.84
Dyspareunia 3.46� 1.66

P value refers to Wilcoxon test; effect size for paired test: Cohen’s d for compa
deviation).
L3 þ 1, 1 month after the last vaginal erbium laser session; T0, before vaginal

Copyright � 2019 The North American Menopause Society
been associated with the frequency of sexual activity in
menopausal women, suggesting that an individualized
approach is needed for any improvement in sexual activity
to be achieved.43

One of the limitations of the present study is that there is no
control group. However, some previous studies11,13,38 com-
pared the use of vaginal erbium laser with the standard
treatment for the genitourinary syndrome of menopause
(vaginal estriol) in women with no history of breast cancer.
The results achieved after laser therapy were similar to those
obtained with the use of localized estrogen therapy, with the
advantage that the results achieved in the laser group were
maintained for 12 months after treatment discontinuation,
unlike the results obtained by the women in the estriol group.
It is also essential to recognize that the mechanism of action in
laser therapy is probably different from that of estriol, result-
ing in the development of new vessels, reconstitution of the
lamina propria, and, consequently, leading to long-lasting
regeneration of the vaginal mucosa, even after the end of
treatment.38

Another potential limitation of the present study is that it is
impossible to guarantee that the women did not use any
vaginal products during the study period, despite explicit
instructions to avoid them. Postmenopausal women with
symptoms related to the genitourinary syndrome of meno-
pause widely use over-the-counter lubricants as a personal
strategy to relieve pain during sexual intercourse.39 The use of
vaginal moisturizers or lubricants before the laser procedure
could improve fluid retention in the tissues. As the erbium
laser has a high affinity for water, previously hydrated mucosa
could increase the thermal laser effect, with a consequently
positive effect on results.

The follow-up period in the present study was short, only
30 days after the end of the final laser session; however, a
published study with a 24-month follow-up44 suggests that
dyspareunia, vaginal lubrication, and improvements in vagi-
nal health continue for up to 12 months. Based on that study44

and because vaginal erbium laser is a safe and noninvasive
procedure, treatment could be repeated annually or as soon as
women begin to experience symptoms again, thus maintain-
ing the beneficial effect on vaginal mucosa.
estionnaire before and after vaginal erbium laser (n¼ 24)

L3þ1 Effect size P

2.35� 0.88 0.35 0.219
2.26� 0.86 0.43 0.092
3.23� 1.63 0.73 0.004
3.64� 1.73 0.62 0.012
3.4� 1.82 0.56 0.022

4.74� 1.69 0.72 0.004
4.90� 1.41 0.39 0.125
2.74� 1.91 0.08 0.947
2.23� 1.30 0.95 0.012

rison of pre and post-treatment values. Values are mean�SD (standard

erbium laser.

Menopause, Vol. 26, No. 9, 2019 5

. Unauthorized reproduction of this article is prohibited.



CE: ; MENO-D-19-00013; Total nos of Pages: 7;

MENO-D-19-00013

13. Gambacciani M, Palacios S. Laser therapy for the restoration of vaginal
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The maintenance of sexual activity is a component of life
satisfaction and successful aging,45 and, although laser ther-
apy is not considered a definitive cure for the genitourinary
syndrome of menopause, the results of this study suggest that
this is a viable option for the treatment of vaginal atrophy and
sexual dysfunction in women with a history of breast cancer.
Furthermore, studies on laser therapy for the treatment of the
genitourinary syndrome of menopause in women with this
particular profile are few; therefore, one of the strengths of the
present study is that it is the first to assess the effect of vaginal
erbium laser therapy on the sexual function of women with a
history of breast cancer.

CONCLUSIONS
The present study showed that vaginal applications of the

2,940-nm Erbium: YAG laser are associated with an improve-
ment in sexual function and vaginal atrophy in postmeno-
pausal women with a history of breast cancer. These results
may have been achieved by improving the symptoms of the
genitourinary syndrome of menopause. The long-term effects
of the use of this technology on vaginal tissue should be
investigated in future studies with longer follow-up periods
and also in randomized clinical trials.
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