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Abstract
Purpose Vulvovaginal atrophy (VVA) is a commonly reported issue among breast cancer patients, and its aetiology is multi-
factorial. Treatment is difficult in these women, particularly because the use of oestrogens has traditionally been discouraged. 
Vaginal laser treatment has been reported to improve symptoms. We aimed to assess the impact on symptoms and sexual 
function of vaginal laser in women with early breast cancer (EBC).
Methods We performed a single-arm investigator initiated pilot study of female EBC patients with symptomatic VVA. A 
total of 3 vaginal laser treatments were administered 4 weeks apart. Questionnaires were completed at baseline, 4, 8 and 
12 weeks. Our primary endpoint was symptomatic improvement of VVA at 12 weeks on 10 cm visual analogue scales. Our 
secondary endpoints were improvement in sexual function using the Female Sexual Function Index (FSFI) and patient-
reported improvements in symptoms, sexual function and quality of life. Statistical analysis was performed with a Wilcoxon 
Signed Rank test.
Results 26 patients were enrolled between February 2016 and August 2017. All patients were post-menopausal, 25 of whom 
had received anti-oestrogen therapy for their breast cancer. Questionnaire compliance was high (98%) and all patients received 
the three pre-planned treatments. There was significant improvement in each of the VVA symptoms: dryness (p < 0.001), 
itch (p < 0.001), burning (p = 0.003), dysuria (p < 0.001) and dyspareunia (p < 0.001). Patients also reported improvement 
in sexual function on the FSFI (p ≤ 0.001).
Conclusions Patients receiving vaginal laser had improvement in VVA symptoms and sexual function. Further randomised 
sham-controlled trials are needed to further assess this treatment.
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Introduction

Vulvovaginal atrophy (VVA) or genitourinary symptoms 
of menopause (GSM) is commonly reported in breast can-
cer survivors [1], with an increased prevalence of symp-
toms compared to their age-matched peers [2, 3]. VVA is 
caused by chronic oestrogen depletion and in breast cancer 
patients, there are multiple factors that contribute to its 
development including chemotherapy, premature onset of 
menopause and systemic endocrine therapy. VVA involves 
a constellation of symptoms including vaginal dryness, 
vaginal itch or burning, dysuria, urinary urgency, urinary 
incontinence, dyspareunia, loss of libido and dysfunc-
tion of arousal and orgasm [4, 5]. However, unlike other 
menopausal symptoms, VVA symptoms tend to persist and 
even worsen over time [6]. Chronic oestrogen depletion 
leads to both physiological and structural changes in the 
genital tissues, with subsequent decrease in blood flow and 
secretions, thinning of the epithelium, loss of elasticity 
and increased pH [4]. These atrophic changes lead to the 
vaginal, urinary and sexual symptoms of VVA and can 
have a negative impact on patients’ quality of life (QOL) 
and sexual function [7].

Women with breast cancer who require chemotherapy 
or hormonal treatment such as GnRH analogues, tamox-
ifen and aromatase inhibitors frequently experience VVA. 
This is particularly a problem in young women who expe-
rience premature menopause as a result of their breast can-
cer treatment. Endocrine therapy can either cause VVA or 
worsen pre-existing VVA, although aromatase inhibitors 
are more likely to cause VVA symptoms than tamoxifen 
[4, 8].

In the women who have symptomatic VVA, there are 
numerous therapies available for treatment including 
smoking cessation, vaginal moisturisers and lubricants, 
oral hormone replacement therapy (HRT) and local oes-
trogen therapies [6]. However, there is concern that both 
oral and topical oestrogens may increase the risk of can-
cer recurrence in women with hormone receptor-positive 
breast cancer, so many oncologists and patients avoid their 
use [4]. Effective treatment options for VVA in this popu-
lation are therefore limited.

Fractional  CO2 laser technology has been demonstrated 
to induce connective tissue remodelling in the vaginal wall 
with minimal adverse effects [9]. In the initial single-arm 
prospective pilot study performed by Salvatore et al. post-
menopausal women received between one and three treat-
ments, delivered approximately 4 weeks apart [10]. This 
study demonstrated improvements in VVA symptoms, 
QOL and sexual function [7, 10]. The first randomised 
double-blinded sham-controlled trial in vaginal laser, pub-
lished by Cruz et al. in 2018, compared three treatment 

arms: vaginal laser + placebo oestriol cream (L), vaginal 
laser and oestriol cream (LE) and sham laser + oestriol 
cream (E) in post-menopausal women with symptoms of 
VVA [11]. 45 patients were recruited (15 in each arm) 
with all three arms showing an improvement in the Vaginal 
Health Index (VHI) at 20 weeks. The arms which included 
laser (L, LE) showed improvement in dryness, burning and 
dyspareunia, with the oestriol arm (E) showing improve-
ment only in dryness. There was an improvement in sexual 
function using the Female Sexual Function Index (FSFI) in 
the laser and oestriol group (LE) only. Cruz et al.’s study 
suggested that laser plus oestriol cream (LE) patients 
derived more benefit than those receiving sham laser and 
oestriol cream (E) but they did not compare laser alone to 
sham laser alone, and area that needs further exploration. 
This study is important as it is the first sham-controlled 
trial assessing the benefit of vaginal laser in women with 
VVA. However, the study is very small and only powered 
to detect a small difference in VHI score.

The efficacy of vaginal laser treatment in breast cancer 
survivors has been reported in two studies. A retrospec-
tive study of 82 patients with a history of breast cancer 
performed by Pagano et al. showed improvement in dys-
pareunia and urinary symptoms with laser therapy [12]. 
A prospective study performed by Pieralli involving 50 
breast cancer patients showed a benefit of vaginal laser in 
improving dyspareunia and clinician assessment of VVA 
using the VHI [13]. However, both studies did not assess 
other symptoms of VVA or sexual function. There is still 
limited evidence as to the benefit of this costly treatment in 
breast cancer survivors and no sham-controlled trials have 
been reported in the breast cancer population.

Methods

Participants

Between February 2016 and August 2017, women 
aged > 18 years with a history of stage I–III breast can-
cer who have symptomatic VVA (at least one of vaginal 
dryness, itch, burning, dysuria and dyspareunia) were 
recruited. Patients must have received endocrine therapy 
(aromatase inhibitor or selective estrogen receptor modu-
lator), had an oophorectomy or be post-menopausal at the 
time of enrolment. Patients who had used local or sys-
temic oestrogen therapies in the preceding 6 months, topi-
cal moisturisers or lubricants in the preceding 30 days or 
those with any medical contraindication to vaginal laser 
treatment were excluded. The study was approved by the 
Human Research Ethics Committee at the Sydney Advent-
ist Hospital.
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Baseline data collection

At baseline, participants completed questionnaires on demo-
graphics, clinical characteristics and risk factors for VVA. 
Vulvovaginal atrophy symptoms were assessed using a 
10 cm visual analogue scale (VAS) for each of the 5 VVA 
symptoms: vaginal dryness, itch, burning, dysuria and dys-
pareunia. The VAS scale uses 0–10 scale to rate symptoms 
from no symptoms (0) to worst possible symptoms (10). 
The FSFI was used to evaluate sexual function. This is a 
validated tool in women with sexual dysfunction disorders 
and cancer survivors and is comprised of 19 questions cover-
ing 6 domains (sexual desire, arousal, lubrication, orgasm, 
satisfaction and pain) with a minimum total score of 4 and 
a maximum total score of 95. QOL was assessed using the 
SF-12 questionnaire, a validated tool with 12 questions cov-
ering 8 domains (physical functioning, role-physical, pain, 
general health, vitality, social functioning, role-emotional 
and mental health). We assessed patient-reported improve-
ment in symptoms, QOL and sexual function using 5-item 
Likert scales (5 possible answers when asked if they thought 
they had improvement in these areas: strongly disagree, disa-
gree, neutral, agree, strongly agree).

Vaginal laser protocol

Fractional microablative  CO2 laser was delivered with the 
SmartXide2 system (Monalisa Touch) system. A vaginal 
laser probe was inserted and 360° treatment of the vaginal 
mucosa was delivered via manual rotation. Treatments were 
given 3 × , 4 weeks apart. The laser was set to a power of 
40 W, dwell time of 1000 μs and spacing of 1000 μm with 
a smart stack of 2.0. The treatment was administered by an 
experienced, trained gynaecologist.

Follow‑up data collection

Follow-up questionnaires were collected prior to each treat-
ment and 4 weeks after completion of the final treatment (4, 
8, 12 weeks post baseline).

Study endpoints and statistical calculation

Evaluable subjects were defined as those who signed con-
sent and completed at least one laser treatment. The primary 
endpoint was the difference in VVA symptoms at 12 weeks 
on a 10 cm VAS scale. Our secondary endpoints were dif-
ference in FSFI and its domains, sexual function, QOL and 
patient-reported improvement at 12 weeks.

Statistical analysis was performed using ‘IBM SPSS Sta-
tistics for Windows, version 21 (IBM Corp., Armonk, NY, 

USA). Wilcoxon Signed Rank test was used to determine 
statistical significance, with a two-tailed p ≤ 0.05 considered 
significant.

Results

Accrual, eligibility and evaluability

Between February 2016 and August 2017 at total number of 
29 patients were screened and 26 were treated. A CONSORT 
diagram is shown in Fig. 1.

Participant characteristics

The median age of participants was 56 years. All patients 
were post-menopausal and most patients (96%) had received 
prior endocrine therapy. The median time since breast cancer 
diagnosis was 3.26 years (0.58–11.36).

Baseline patient characteristics are listed in Table 1.

Treatment and questionnaire adherence

All patients received the 3 pre-planned vaginal laser 
treatments.

Questionnaire compliance was high for symptom and sex-
ual function scoring (98%). However, the QOL questionnaire 
compliance was lower (88.5%) largely due to administration 
error.

Fig. 1  Consort diagram of LAAVA pilot study
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Vulvovaginal symptoms and sexual function

At 12 weeks, there was a significant improvement in all VVA 
symptoms: vaginal dryness (p < 0.001), itch (p < 0.001), 
burning (p = 0.003), dysuria (p < 0.001) and dyspareunia 
(p < 0.001). Mean values at each timepoint and the mean abso-
lute change at 12 weeks are listed in Table 2.

At baseline 13/26 (50%) patients were sexually active and 
by 12 weeks 18/26 (69%) patients reported being sexually 
active with a partner. Sexual function on FSFI was improved at 
12 weeks (p < 0.001), including patients who were not sexually 
active with a partner. The improvement in FSFI at 12 weeks 
was found across all 6 domains: desire (p = 0.036), arousal 
(p = 0.001), lubrication (p = 0.001), orgasm (p = 0.001), satis-
faction (p = 0.009) and pain (p = 0.002) (Table 3).

Patient‑reported improvement

Likert scales were used to assess patient-reported improve-
ments in symptoms overall, sexual function overall and QOL. 
73% of patients felt their symptoms had improved with laser 
treatment. Patients reported an improvement in sexual function 
overall in 50% of patients (with further 30% of patients report-
ing neutral feelings) and in QOL in 65% of patients.

Discussion

In this pilot study of vaginal laser treatment for breast cancer 
survivors with symptoms of vaginal atrophy, we observed 
an improvement in all 5 cardinal symptoms of VVA using 

VAS scores. Patients also reported an improvement in sexual 
function on the FSFI as a whole, as well as in each of the 
6 domains of the FSFI. Symptoms and sexual function are 
important to patients [1] and given that symptoms usually 
worsen over time [6] a safe and effective intervention is 
needed.

There have been several studies suggesting that vaginal 
laser treatment can benefit post-menopausal women, includ-
ing a recent small double-blinded sham-controlled trial [11]. 
More recently, there has been a retrospective report and a 
prospective study [12, 13] looking at this treatment in breast 
cancer survivors which have suggested a benefit in dyspare-
unia, urinary symptoms and clinical assessment of VVA. 
Unfortunately, these studies did not assess other symptoms 
of VVA which also may be bothersome to women, including 
vaginal dryness. Although Pieralli et al. and Pagano et al. 
used different endpoints in their study, our study showed 
similarly positive results for patients receiving this treat-
ment, which warrants further research.

The major strengths of our study were the high 
(100%)-treatment rate in our enrolled group, relatively high 

Table 1  Participant characteristics

HRT hormone replacement therapy, EBC early breast cancer

Characteristic Number Percentage

Age (median) 55
Menopause
 Yes 26 100
 No 0

Previous local oestrogens
 Yes 11 42
 No 15 58

Previous systemic HRT
 Yes 7 27
 No 19 73

Prior endocrine therapy for EBC
 Tamoxifen 12 48
 Letrozole/anastrozole 10 40
 Exemestane 1 4
 Goserelin + anastrozole 1 4
 None 1 4

Table 2  Mean score and change in symptoms on a 10 cm visual ana-
logue scale

Visual analogue scale (0–10, where 0 = no symptom and 10 = severe 
symptom)
SD standard deviation
*p values apply to baseline versus 12-week assessment

Mean score ± SD Mean absolute 
change at 12 weeks

P value*

Dryness
 Baseline
 4 weeks
 8 weeks
 12 weeks

8.31 (± 1.05)
5.76 (± 2.28)
3.92 (± 2.00)
3.21 (± 2.15)

5.10 < 0.001

Itch
 Baseline
 4 weeks
 8 weeks
 12 weeks

3.42 (± 2.80)
2.2 (± 2.47)
1.42 (± 1.82)
0.67 (± 1.05)

2.76 < 0.001

Burning
 Baseline
 4 weeks
 8 weeks
 12 weeks

4.31 (± 3.40)
3.12 (± 2.88)
2.04 (± 2.07)
1.46 (± 2.34)

2.85 0.003

Dysuria
 Baseline
 4 weeks
 8 weeks
 12 weeks

2.65 (± 2.48)
1.92 (± 2.32)
1.38 (± 2.14)
0.54 (± 0.98)

2.11 < 0.001

Dyspareunia
 Baseline
 4 weeks
 8 weeks
 12 weeks

8.83 (± 2.65)
6.23 (± 2.33)
4.83 (± 2.13)
4.53 (± 3.11)

4.31 < 0.001
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patient adherence with questionnaires and the selection of 
a specific population of early breast cancer survivors with 
risk factors for significant VVA. We also used validated self-
reported outcome measures for VVA symptoms and sexual 
function. The main limitation of our study is the single-arm 
design of the trial, with no control group. Therefore, we 
cannot exclude placebo as a potential cause of the improved 
symptoms. However, this trial did demonstrate feasibility of 
performing further studies in this area in our breast cancer 
patients.

Symptoms of VVA on VAS scores was used as the pri-
mary mode of assessing response to treatment in this study. 
However, there has not been a well-established minimal 
clinically important difference (MCID) for VVA symptoms. 
The FSFI score for sexual function similarly has no stand-
ard accepted MCID. There was also no objective clinical 
assessment in this study (e.g. VHI, Maturation Index or pH) 
and we therefore rely on patient-reported outcomes only 
for assessment of improvements with the laser treatment. 
We felt that patient-reported outcomes were more clinically 
relevant, but ideally both would be used for assessment of 
patients in studies.

This pilot study has demonstrated promising improve-
ments in symptoms and sexual function, and this may offer 
a good option for breast cancer survivors with long-term 
treatment-related genitourinary sequelae. However, there 
have to date been no sham-controlled trials of vaginal laser 

in women with breast cancer. Sham-controlled trials, as well 
as those comparing laser to other potential topical treatments 
in breast cancer patients are needed to further our knowledge 
in this area. We are currently recruiting to a randomised dou-
ble-blinded sham-controlled vaginal laser trial for women 
with a history of early breast cancer at two centres compar-
ing sham-laser to active laser treatment (Clinicaltrial.gov 
ID: NCT03628092).
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