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Purpose: The objectives of this study were to evaluate the feasibility and efficacy of fractional 

CO2 laser therapy in gynecologic cancer survivors.

Methods: This was a pilot, multi-institutional randomized sham-controlled trial of women with 

gynecologic cancers with dyspareunia and/or vaginal dryness. Participants were randomized to 

fractional CO2 laser treatment or sham laser treatment. The primary aim was to estimate the 

proportion of patients who had improvement in symptoms based on the Vaginal Assessment Scale 

(VAS). Secondary aims included changes in sexual function assessed using the Female Sexual 

Functioning Index (FSFI) and urinary symptoms assessed using the the Urinary Distress Inventory 

(UDI-6).

Results: Eighteen women participated in the study, ten in the treatment arm and eight in the 

sham arm. The majority of participants had stage I (n=11, 61.1%) or II (n=3, 16.7%) endometrial 

cancer with adenocarcinoma histology (n=9, 50%). In total, 15 (83.3%) of the participants 

completed all treatments and follow-up visit. There was no difference in the change in the median 

VAS score from baseline to follow-up. However, there was an improvement in change in the 

median total FSFI score with treatment compared with sham (Δ 6.5 vs −0.3, p=0.02). The change 

in the median UDI-6 score was lower in the treatment arm (Δ −14.6 vs −2.1, p=0.17), but this was 

not statistically significant. There were no reported serious adverse events.

Conclusions: Fractional CO2 laser therapy is feasible in gynecologic cancer survivors, with 

preliminary evidence of safety. In addition, there was preliminary evidence of improvement in 

sexual function compared with sham treatment.

Clinicaltrial.gov Identifier: NCT03372720 (OSU-17261; NCI-2017-02051)

Keywords

Cancer survivors; dyspareunia; genitourinary syndrome of menopause; vaginal atrophy; vaginal 
dryness; sexual function; atrophic vaginitis; laser therapy

Introduction

Genitourinary syndrome of menopause (GSM) is a constellation of symptoms including 

vaginal dryness, burning, itching, bleeding, dyspareunia, and dysuria that results from 

decreased estrogen. Up to 50% of postmenopausal women are affected by symptoms that 

result from thinning of the vaginal epithelium, alterations in collagen and elastin in the 

vaginal tissue, a decrease in blood flow to the vagina, a decrease in vaginal secretions, and 

an increase in vaginal pH that lead to decreased lubrication and elasticity of the vagina [1-3]. 

GSM can result from natural, surgical, or oncologic menopause and is known to affect 

survivors of gynecologic cancers, although the exact incidence has not been well studied [4, 

5].

Women with gynecologic cancers, particularly those who have been treated with radiation, 

have a high incidence of vaginal dyspareunia, vaginal dryness, and sexual dysfunction [6-8]. 

Vaginal moisturizers and lubricants are typically recommended for symptom management, 

but unfortunately these topical agents do not treat the underlying problem of GSM [4, 5, 9, 

7]. While low dose vaginal estrogen can help mitigate signs and symptoms, compliance with 
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treatment is low, symptoms can return upon discontinuation, and insufficient improvement 

has been reported with both systemic and vaginal estrogens [10-13]. Additionally, vaginal 

estrogen use is controversial for some women with gynecologic cancers [14] and clinicians 

are often hesitant to prescribe vaginal estrogens in this population[15]. Fractional CO2 laser 

therapy is a potentially effective treatment for GSM that remodels vaginal tissue by 

activation of fibroblasts, collagen production, and neovascularization through direct 

controlled thermal damage to the vaginal mucosa [16, 17].

Prospective non-randomized observational trials have supported that laser treatments are 

effective for relief of symptoms of GSM in postmenopausal women [17-22]. Retrospective 

and single arm prospective studies of the use of fractional CO2 in breast cancer survivors 

have demonstrated improvement of symptoms of GSM, including vaginal dryness and 

dyspareunia but are limited by lack of placebo or sham arm to demonstrate true treatment 

effectiveness [23-25]. A recently published prospective, randomized controlled trial that 

compared fractional CO2 laser therapy to vaginal estrogen treatment showed that both 

improved symptoms in postmenopausal women with no significant difference between the 

two treatments [26]. There is currently no published data of the benefits of this treatment for 

women with gynecologic cancers with GSM. The purpose of the current pilot study was to 

study the feasibility, tolerability and preliminary efficacy of fractional CO2 laser therapy to 

reduce vaginal dryness and dyspareunia in gynecologic cancer survivors.

Materials and Methods:

Sample and eligibility

This study was a multi-institutional, randomized, pilot, sham-controlled, single-blind trial of 

women with gynecologic cancers who had one or more persistent symptoms of GSM. 

Participants with cervical, endometrial, vaginal, vulvar or ovarian cancer were eligible if 

they had reported dyspareunia and/or vaginal dryness with a severity of four or greater on a 

scale from 0 (none) to 10 (most severe) that was persistent over four or more weeks and/or 

they were unable to be sexually active due to pain. Patients were required to have completed 

all cancer-related treatment six months or more prior to enrollment. Exclusion criteria 

included patients with recurrent or metastatic cancer, pelvic organ prolapse stage II or 

higher, prior reconstructive pelvic surgery involving mesh, and hormone therapy or local 

vaginal hormone therapy within 6 weeks prior to enrollment.

The study was approved by the Institutional Review Board (IRB) for each participating 

institution. Each participant signed an IRB-approved, protocol-specific informed consent 

document in accordance with federal and institutional guidelines.

Procedures:

Demographics, clinical data, and inclusion/exclusion criteria were obtained and recorded for 

all patients. Participants were randomized in a 1:1 fashion to fractional CO2 laser treatment 

or sham laser treatment at three time points, approximately 30 days apart. The provider 

performing the laser or sham treatment was not blinded to the study arm for each participant; 

however the participants and study coordinators were blinded. Subjective and objective 
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symptoms of GSM were assessed prior to the first treatment or sham treatment (T1), prior to 

the second (T2) and third treatment or sham treatment (T3), and at follow-up four weeks 

after T3 (T4). Additional questionnaires assessing sexual function, urinary function, and 

patient satisfaction scores were obtained at the study time points. To reduce bias, 

participants were given the questionnaires at each time point by an individual that was 

blinded to the study arm and was different than the physician performing the laser or sham 

treatments.

The treatment consisted of fractional microablative CO2 laser (MonaLisa Touch ™, DEKA 

Florence, Italy) treatment at three time points, according to a standard protocol [24]. Prior to 

treatment, a vaginal exam was performed. EMLA cream was applied to the introitus and 

removed after 15 minutes. The laser was set to 30 W power with a dwell time of 1000 

microseconds, a dermal optical thermolysis (DOT) spacing of 1000 micrometers, and a 

smart stack parameter of one for the first treatment and three for remaining treatments. The 

standard internal probe was inserted to the vaginal apex and a burst of laser pulses were 

delivered to treat the entire circumference and length of the vagina from the apex to the 

introitus [17]. The vestibule and posterior fourchette were then treated separately using an 

external vulvar probe. For the external treatment, the laser was set to 26 W power with a 

dwell time of 800 microseconds, a dermal optical thermolysis (DOT) spacing of 800 

micrometers, and a smart stack parameter of one. Sham laser treatments were performed at 

the same three time points. The laser probe was inserted into the vagina and rotated, 

identical to an actual treatment, however, no pulse was delivered. The vulvar probe was also 

placed over the introitus and vestibule without delivering a treatment.

Participants were asked to abstain from intercourse and use of vaginal creams and lubricants 

for 48 hours prior to and following the procedure. Participants were asked to return for 

follow-up at T4, at which time a gynecologic exam was done and patient questionnaires 

were completed.

Measures:

Self-reported measures

Subjective vaginal symptoms:  The Female Sexual Medicine and Women's Health Program 

form developed at Memorial Sloan Kettering Cancer Center was used to assess both 

subjective and objective findings related to GSM [27]. This form consists of the Vaginal and 

Vulvar Assessment Scales (VAS and VuAS), which are validated clinical measurement tools 

to assess vulvovaginal symptoms, including vaginal dryness, soreness, irritation, and 

dyspareunia over the preceding 4 weeks. Symptoms are rated as mild, moderate, or severe, 

and each item is scored from 0 (none) to 3 (severe) with a composite score calculated by 

taking the average of the items answered. A lower score indicates better function. In cancer 

patients and survivors, the two scales were found to have high internal consistency and had a 

strong correlation with the Female Sexual Function Index FSFI [28].

Sexual function:  Sexual function was measured using the FSFI, a 19-item self -reported 

instrument that has been previously validated to measure sexual functioning in women in 

clinical trials. It measures 6 domains of sexual functioning. Overall test-retest reliability 
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coefficients are high for each domain and the internal consistency is high with a Cronbach’s 

alpha of 0.82 and higher. The total maximum score is 36, with a higher score indicating 

better functioning. A score of <26.55 supports sexual dysfunction [29]. The FSFI has been 

validated in gynecologic cancer survivors [30].

Urinary function:  Urinary symptoms were assessed using the Urogenital Distress 

Inventory-6 (UDI-6) short form, a validated 6 item questionnaire with three subscales: 

irritative symptoms, obstructive/discomfort, and stress symptoms. The subscale scores are 

added for a total score, with a higher score indicating higher disability [31].

Patient satisfaction:  Patients were asked to rate their satisfaction with the vaginal laser 

procedure on a scale of 0-10 with 0 being completely dissatisfied and 10 being extremely 

satisfied. Participants were asked to rate their satisfaction on this scale at T2, T3 and T4.

Adverse Events (AE):  AE were self-reported prior to T2 and T3 and at T4. They were 

graded according to the National Cancer Institute Common Terminology Criteria for 

Adverse Events v4.0 (CTCAE).

Clinician assessment

Objective vaginal symptoms:  All participants had a gynecologic evaluation for objective 

symptoms related to GSM prior to each treatment using the Vaginal Health Assessment 

(VHA), a physical exam tool that accompanies the VAS and VuAS [28]. Exam findings 

included vaginal pH, moisture, elasticity, rugosity, epithelial thickness, vascularity, and 

integrity. Clinicians conducting these examinations were not blinded to whether patients had 

received laser treatment or sham laser treatment.

Statistics

The primary objective of this pilot trial was to estimate the effect of vaginal laser therapy for 

relieving vaginal symptoms in patients with a history of a gynecologic cancer to inform 

future design of a randomized phase III clinical trial. The primary endpoint was the change 

in the GSM symptoms from baseline to the end of treatment using the VAS. Other endpoints 

included the change from baseline to end of treatment for the VuAS, the FSFI total and 

subscale scores, the UDI total score, changes in vaginal atrophy as measured by the VHA, 

patient satisfaction, and adverse events as measured by the CTCAE v. 4.0. Descriptive 

statistics and statistical plots formed the foundation of statistical analysis for this trial. In 

addition, Wilcoxon rank sum tests were used to compare the primary and continuous 

secondary endpoints between the fractional CO2 laser and sham laser arms, in an 

exploratory manner. Due to the small sample size, categorical endpoints were analyzed 

descriptively.

Results

The initial accrual goal for the study was 30 patients. However, during the conduct of this 

trial, the U.S. Food and Drug Administration (FDA) issued a warning regarding the use of 
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vaginal laser therapy for patients with the GSM [32]. Pursuant to this, the protocol was 

closed to further accrual in September 2018.

Twenty-three participants were registered for the study between May 2018 and September 

2018 (Figure 1). Eighteen participants completed all three sessions (10 treatment, 8 sham) 

and were evaluable for the primary endpoint. Of the five participants who were not evaluable 

for the primary endpoint, one randomized to the sham arm only completed baseline surveys 

and did not start sham laser treatments, due to the FDA action, one was not eligible based on 

oral hormone replacement therapy, and three others who received prior radiation were 

initially consented but not randomized due to the FDA warning and were ultimately deemed 

ineligible before the study was officially closed. Baseline characteristics for the eighteen 

evaluable participants are summarized in Table 1. The majority of participants had stage I 

(n=6, 33.3%) or II (n=1, 5.6%) endometrial cancer with adenocarcinoma histology (n=6, 

33%). Eight (44%) participants had received prior radiation, including three who received 

laser treatment and five who received sham laser. Of the three patients who received prior 

radiation on the treatment arm, two were treated with chemoradiation involving 

brachytherapy for cervical cancer and one was treated with intracavitary brachytherapy 

alone for a uterine carcinosarcoma. Demographics and cancer characteristics appeared 

balanced between the treatment or sham groups.

Of the 18 participants, 15 (83.3%) completed treatment and follow-up (T4) per protocol 

criteria. One participant who was randomized to the treatment arm did not complete the VAS 

questionnaire at baseline, but completed all other questionnaires. For this participant, T2 was 

used as the first data point. Three participants, one on the treatment arm and two on the 

sham arm, did not complete T4 due to the FDA-related early study closure. T3 was used as 

the final data point for these three participants. Except for these three, all of the other 

participants were able to complete treatment and sham sessions, as well as follow-up, as 

scheduled.

Primary endpoint based on VAS

There was no difference in the change in total vaginal score on the VAS from baseline to 

follow-up between treatment arms (median Δ −3.0 vs −1.0, p=0.30) (Table 2). However, at 

baseline 7 (70%) participants on the treatment arm reported moderate (n=5, 50%) to severe 

(n=2, 20%) vaginal dryness. At the end of the three laser treatments, 4 (40%) participants 

reported moderate dryness and no participant reported severe dryness. In the sham arm, 6 

(75%) participants reported moderate (n=2, 25%) to severe (n=4, 50%) vaginal dryness at 

baseline. At the completion of the three sham sessions, 5 (62.5%) participants still reported 

moderate (n=2, 25%) to severe (n=3, 37.5%) vaginal dryness. Overall, 6 (60%) participants 

on the treatment arm, compared to 37.5% (n=3) on the sham arm, had a lower than baseline 

vaginal dryness score on the VAS. There were no reports of worsening vaginal dryness 

compared to baseline in the treatment arm; however, three participants on the sham arm 

reported worse vaginal dryness at follow-up compared to baseline (Supplementary material 

1).

Seven (70%) participants in the treatment arm also reported moderate (n=4, 40%) to severe 

(n=3, 30%) dyspareunia prior to treatment. By the final time point, 3 (30%) participants 
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reported moderate dyspareunia. One participant on the treatment arm did not attempt 

intercourse throughout the study and could not be evaluated for dyspareunia. In the sham 

arm, 6 (75%) participants reported moderate (n=3, 37.5%) to severe (n=3, 37.5%) 

dyspareunia prior to sham treatment. At the time of the final treatment, 5 (62.5%) 

participants had not attempted intercourse during treatment and 2 (25%) participants 

reported severe dyspareunia. Overall, 6 (60%) participants on the treatment arm and 4 (50%) 

participants on the sham arm had a lower than baseline dyspareunia on the VAS. One 

participant in each group reported greater than baseline dyspareunia (Supplementary 

material 1). The patient on the treatment arm who reported mild dyspareunia at T0 but 

severe dyspareunia following treatment had endometrial cancer without adjuvant radiation 

and was eligible for the study due to dyspareunia rated as 8/10 on initial screening.

Figure 2 shows the median VAS score at baseline, prior to the second and third treatments, 

and at follow-up for both arms.

Secondary endpoints (VuAS, UDI-6, FSFI, Patient satisfaction, AE)

There was no difference in the change in the total vulvar score on the VuAS between 

treatment arms (Table 2). There was a decrease in the change in the overall UDI-6 score with 

treatment compared to sham but this was not statistically significant (Table 2). There was 

improvement in the total FSFI domain score with treatment compared to sham (p=0.0209) 

(Table 2). These improvements appeared in FSFI domains related to desire (p=0.0013)) and 

orgasm (p=0.0176). Figures 3 shows the VuAS, FSFI, and UDI-6 scores at baseline, prior to 

the second and third treatments, and at follow-up for both arms.

Overall, participants were satisfied with the vaginal laser procedures. For those who 

completed T4, 6 (100%) participants on the treatment arm rated their satisfaction as eight or 

greater as compared to 1 (16.7%) of patients in the sham arm. Those in the sham arm 

reported lower satisfaction scores, with 4 participants (66.7%) rating it as two or less 

(Supplementary material 2).

The majority of AEs were grade 1, which included vaginal discharge (n=3), vaginal dryness 

(n=3), and vaginal pain (n=1) in the treatment arm, and vaginal pain (n=5) in the sham arm. 

Grade 2 AEs included vaginal inflammation in the treatment arm (n=2) and sham arm (n=1). 

One grade 3 AE of flank pain was reported in the treatment arm, which was deemed 

unrelated to treatment (Supplementary material 3).

Objective physical exam findings

At baseline, the majority of participants in the study had a vaginal pH > 6.5 (n=10; 55.6%) 

(scoring: <5, 5-6.5. >6.5), minimal vaginal moisture (n=11, 61.1%) (scoring: normal, 

minimal, none), minimal vaginal rugosity (n=13, 72.2%) (scoring: normal, minimal, none), 

and fair vaginal elasticity (n=13, 72.2%) (scoring: excellent, fair, poor) according to the 

VHA. At the time of follow-up, one participant in the treatment arm had normalization of 

the vaginal pH to < 5, compared to no patients on the sham arm. Two participants who 

initially reported minimal moisture in the treatment arm had normal moisture at the end of 

treatment, but no participant on the sham arm reported an improvement to normal moisture. 

Other physical exam improvements in the treatment arm included improvement in rugosity 
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in two participants and vaginal elasticity in three participants. Two participants on the sham 

arm also had improvements in vaginal elasticity.

Discussion

This pilot study showed that fractional CO2 laser therapy is feasible in gynecologic cancer 

survivors, with 83.3% of participants completing all three treatments per protocol criteria, 

including a four-week follow-up. All participants completed treatments and sham treatments 

without serious AE. Although our primary endpoint did not show a statistically significant 

difference, likely due to small sample size and loss of statistical power from early study 

closure resulting in lower than planned accrual, this study did show some changes in vaginal 

symptoms of GSM with treatment. While not conclusive of efficacy given the small sample 

size and limited follow-up, a higher percentage of participants in the treatment arm reported 

lower than baseline vaginal symptoms, predominantly vaginal dryness, compared to the 

sham arm. Additionally, there was apparent improvement in FSFI and UDI-6 scores with 

treatment compared to sham. While the change in the UDI-6 score was not statistically 

significant, the observed decrease in the score in the treatment group may be clinically 

meaningful [33] and important for future studies.

The findings of this study are consistent with other studies that have shown improvement in 

sexual function with fractional CO2 laser therapy [12, 21, 25, 34]. A prospective study of 77 

postmenopausal women with vaginal atrophy treated with vaginal laser therapy showed an 

improvement in sexual function at 12-week post-treatment follow-up [34]. Also, a recently 

published prospective study of 64 breast cancer survivors reported a statistically significant 

improvement from baseline in vaginal symptoms, sexual function, and urinary symptoms 

following fractional CO2 laser treatment, with no serious adverse events reported [25]. Other 

studies have demonstrated improvement in vaginal symptoms of GSM [18-22, 35], including 

a large multicenter retrospective study of 645 postmenopausal women with vaginal atrophy 

treated with three or four laser treatments who had improvement in dyspareunia and vaginal 

dryness, itching, and burning with treatment [22]. In addition, studies investigating other 

energy-based vaginal therapies including erbium laser [36], Er:YAG laser [37], and 

radiofrequency treatments have reported results suggesting efficacy for GSM [38].

While fractional CO2 laser therapy has been studied in postmenopausal women and breast 

cancer survivors, this is the first study to investigate the use of this treatment in women with 

gynecologic cancers. This population of cancer survivors has a high incidence of GSM and 

sexual dysfunction with few effective treatment options [6, 7]. In contrast to patients with 

breast cancer, many gynecologic cancer survivors may be candidates for local hormonal 

therapies, the gold standard treatments for GSM in postmenopausal women [39]. However, 

due to patient reported issues that affect compliance with topical agents, such as “messiness 

and unpleasantness” of application and side effects including vaginal discharge [40], laser 

therapy may be preferable over topical treatments that require continual use to prevent the 

return of symptoms [10-13]. Local estrogen therapy and laser treatment were also found to 

be equivalent in improving GSM symptoms based on the recently reported VeLVET study, 

which randomized 69 postmenopausal women participants with GSM to fractional CO2 

laser therapy or to low dose vaginal estrogen. Another prospective study of fractional CO2 
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laser therapy alone, topical estriol alone, or combination therapy with laser treatment and 

estriol, showed that combined therapy with laser and topical estriol improved vaginal 

dryness and dyspareunia, while monotherapy with estriol improved only vaginal dryness, 

suggesting a possible role for dual therapy [41]. Fractional CO2 laser therapy was also 

recently found to be more effective at improving vaginal symptoms than other topical 

agents, including promestriene cream or lubricants, in postmenopausal women [42] and may 

provide an alternative treatment option to topical agents, including vaginal estrogens, which 

are only effective if the patient remains compliant with regular use [43].

The strength of the current study is that it is the first study of fractional CO2 laser therapy in 

gynecologic cancer survivors, including women who have had prior pelvic or vaginal 

radiation, and provides preliminary evidence of safety. While few in number, no patient who 

received radiation suffered an AE. Additionally, not only was this multicenter study 

conducted prospectively but it also utilized a sham arm in order to preliminarily evaluate 

true treatment response from a placebo response.

A limitation of this study was the early study closure following the FDA warning against the 

use of energy-based devices for vaginal cosmetic procedures such as “vaginal rejuvenation” 

[32]. The early study closure resulted in lower than planned accrual, small sample size, and 

incomplete data for some participants, which likely affected efforts to understand efficacy 

and toxicity differences between the study arms. Therefore, the findings of the study are 

hypothesis generating for future studies. Although long-term safety and efficacy data are 

lacking, a few cases of substantial toxicity have been reported [44]. While there were no 

reported SAEs on this study, very few women had prior pelvic or vaginal radiation, which 

has typically been a contraindication for laser therapy and was an exclusion criteria on the 

VeLVET study [26]. Since radiation-related vaginal changes are different than those caused 

by estrogen deficiency alone [45], the safety of laser treatments in this population cannot be 

extrapolated from the currently published literature in postmenopausal women and breast 

cancer survivors, and larger prospective studies are needed. Another limitation was the lack 

of information on partner status, including relationship duration and quality, as well as 

detailed information on frequency and type of sexual activity at each time point. This 

information will be considered in future studies. Additional limitations of the study include 

the lack of long-term follow-up, with the last follow-up at only four weeks post-treatment.

Conclusion

Fractional CO2 laser therapy is feasible in gynecologic cancer survivors with preliminary 

evidence of safety in this pilot study which will need confirmation in larger future studies. 

Treatment resulted in improvement in sexual function compared to sham treatment. 

Effectiveness of treatment was limited due to study sample size but based on the preliminary 

evidence of safety and improvement in sexual function, fractional CO2 laser therapy 

warrants further investigation in a larger randomized controlled trial with longer term 

follow-up and inclusion of more patients with a history of radiation therapy, to determine 

true safety and efficacy.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

A. This study was conducted to evaluate the efficacy of fractional CO2 laser 

treatments in gynecologic cancer survivors suffering from the genitourinary 

syndrome of menopause (GSM).

B. The key finding of this study was that there were no serious adverse events as 

a result of fractional CO2 laser treatment or sham laser in gynecologic cancer 

survivors suffering from vaginal dryness or dyspareunia. Fractional CO2 laser 

treatments appeared to improve sexual function, when compared to sham 

laser

C. Fractional CO2 laser treatments have been studied in postmenopausal women 

and breast cancer survivors with GSM. However, this study is the first study 

of fractional CO2 laser treatment in gynecologic cancer survivors.
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Figure 1: 
Patient consort diagram
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Figure 2: 
Distribution of Vaginal Assessment Scale (VAS) scores at baseline (T0/1), prior to T2, T3, 

and T4. Mean (○, +), median (horizontal lines), and the 1st and 3rd quartiles (Q1: bottom 

and Q3: top of box) are displayed. The whiskers are the distance equal to 1.5 times the 

interquartile range (IQR) from Q1 and Q3. The diagram also shows outliers (+) which are 

values that above or below the whisker ends.
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Figure 3: 
Distribution of Vulvar Assessment Scale (VuAS) (A), Urinary Distress Inventory-6 (UDI-6) 

(B), and Female Sexual Function Index (FSFI) (C) scores at baseline (T0/1), T2, T3, and T4. 

Mean (○, +), median (horizontal lines), and the 1st and 3rd quartiles (Q1: bottom and Q3: 

top of box) are displayed. The whiskers are the distance equal to 1.5 times the interquartile 

range (IQR) from Q1 and Q3. The diagram also shows outliers (+) which are values that 

above or below the whisker ends.
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Table 1.

Patient demographics and clinical characteristics

Arm

Treatment
(N=10)

Sham
(N=8)

Total
(N=18) P-value

Age at On Study 0.9290
1

 N 10 8 18

 Mean (SD) 56.0 (11.17) 56.8 (5.95) 56.3 (8.98)

 Median 59.5 56.5 57.5

 Range 35.0, 72.0 45.0, 63.0 35.0, 72.0

Prior Radiation, n (%) 0.3416
2

 Prior Radiation 3 (30.0%) 5 (62.5%) 8 (44.4%)

 No Prior Radiation 7 (70.0%) 3 (37.5%) 10 (55.6%)

Type of cancer, n (%) 1.0000
2

 Cervical 2 (20.0%) 1 (12.5%) 3 (16.7%)

 Endometrial 4 (40.0%) 3 (37.5%) 7 (38.9%)

 Ovarian 3 (30.0%) 3 (37.5%) 6 (33.3%)

 Vaginal 1 (10.0%) 0 (0.0%) 1 (5.6%)

 Vulvar 0 (0.0%) 1 (12.5%) 1 (5.6%)

Histology, n (%) 0.1753
2

 Adenocarcinoma 6 (60.0%) 3 (42.9%) 9 (52.9%)

 Other 3 (30.0%) 0 (0.0%) 3 (17.6%)

 Serous Carcinoma 1 (10.0%) 2 (28.6%) 3 (17.6%)

 Squamous Cell Carcinoma 0 (0.0%) 2 (28.6%) 2 (11.8%)

 Missing 0 1 1

Stage, n (%) 0.7190
2

 I 0 (0.0%) 1 (12.5%) 1 (5.9%)

 IA 5 (55.6%) 3 (37.5%) 8 (47.1%)

 IB 1 (11.1%) 1 (12.5%) 2 (11.8%)

 II 1 (11.1%) 1 (12.5%) 2 (11.8%)

 IIB 1 (11.1%) 0 (0.0%) 1 (5.9%)

 III 0 (0.0%) 2 (25.0%) 2 (11.8%)

 IIIB 1 (11.1%) 0 (0.0%) 1 (5.9%)

 Missing 1 0 1

Chemotherapy, n (%) 0.5846
2

 No 3 (33.3%) 1 (14.3%) 4 (25.0%)

 Yes 6 (66.7%) 6 (85.7%) 12 (75.0%)

 Missing 1 1 2

Surgery, n (%) 1.0000
2

 No 1 (10.0%) 0 (0.0%) 1 (5.6%)
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Arm

Treatment
(N=10)

Sham
(N=8)

Total
(N=18) P-value

 Yes 9 (90.0%) 8 (100.0%) 17 (94.4%)

Vaginal Lubricant Use, n (%) 0.1515
2

 No 7 (87.5%) 1 (33.3%) 8 (72.7%)

 Unknown 0 (0.0%) 1 (33.3%) 1 (9.1%)

 Yes 1 (12.5%) 1 (33.3%) 2 (18.2%)

Missing 2 5 7

Vaginal Moisturizer Use, n (%) 0.0909
2

 No 8 (100.0%) 2 (50.0%) 10 (83.3%)

 Unknown 0 (0.0%) 2 (50.0%) 2 (16.7%)

 Missing 2 4 6

Vaginal Estrogen Use, n (%) 0.0517
2

 No 8 (88.9%) 1 (25.0%) 9 (69.2%)

 Unknown 0 (0.0%) 2 (50.0%) 2 (15.4%)

  Yes 1 (11.1%) 1 (25.0%) 2 (15.4%)

 Missing 1 4 5

1
Kruskal-Wallis p-value

2
Fisher Exact p-value
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Table 2.

Change in scores from baseline to follow-up for the VAS, VuAS, UDI-6 and FSFI

Arm

Treatment
(N=10)

Sham
(N=8) P-value

Total vaginal score on the VAS*
0.30

1

 Median −3.0 −1.0

 Range −6.0, 0.0 −9.0, 3.0

Total vulvar score on VuAS*
0.56

1

 Median −1.0 −2.0

 Range −3.0, 1.0 −7.0, 1.0

Overall UDI-6 Score*
0.17

1

 Median −14.6 −2.1

 Range −83.3, 12.5 −29.2, 16.7

Total FSFI score **
0.02

1

 Median 6.5 −0.3

 Range −2.0, 17.1 −8.8, 2.7

1
Kruskal-Wallis p-value

*
Higher score indicates worse symptoms

**
Lower score indicates worse symptoms; not all patients answered all questions

VAS = Vaginal Assessment Scale; VuAS = Vulvar Assessment Scale; UDI-6 = Urinary Distress Inventory-6; FSFI= Female Sexual Function Index
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