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Introduction

Vulvovaginal atrophy (VVA) is a disorder that occurs in 
postmenopausal women whose symptoms includes vagi-
nal burning, dryness, itching, dyspareunia, and lower uri-
nary dysfunction 1-3). As the result of hypoestrogenism, the 
vaginal wall becomes thin, dry, pale, less elastic, prone to 
petechiae and the vulva also may undergo shrinkage and 
fusion. Urinary symptoms may include dysuria, stress and 
urge incontinence and recurrent urinary tract infections. 
In several surveys of post-menopausal women, it has 
been shown that VVA negatively affects interpersonal re-
lationships, quality of life, daily activities, and sexual 
function 4). VVA is a chronic disorder and is less likely to 
be resolved without intervention 5, 6). The therapeutic 
goals of VVA management are relief of symptoms as well 
as restoration of the vaginal environment to a healthy 

state. Treatments include topical preparations such as lu-
bricants, moisturizers, local estrogen creams, tablets, rings 
and systemic hormonal replacement therapy 7-9). Vaginal 
lubricants and moisturizers provide temporary relief from 
vaginal dryness and dyspareunia, however, they have no 
long-term therapeutic effects 10). Estrogen, either topical or 
systemic, is an effective treatment for women with mod-
erate to severe symptoms of vaginal atrophy 11, 12). Howev-
er, patient adherence to treatment is low and these treat-
ments are contraindicated for patients with a history of 
estrogen-dependent cancers 13).
 There has been growing interest in new therapeutic 
options that can effectively provide long term symptom-
atic relief for VVA 10). CO2 lasers can be used to address 
this unmet need, as they have been scientifically proven 
to be beneficial and safe for tissue remodeling in many 
clinical specialties 14-18). Laser energy is absorbed by water 
in treated tissue, heats the microscopic treatment zones, 
causing ablation of the tissue that results in immediate 
collagen fiber contraction as well as initiation of the lon-
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Background and Aim: Fractional CO2 lasers have been shown to provide improvement of vulvovaginal 
atrophy (VVA). The aim of the current study was to assess the early effect of a fractional CO2 laser system 
in treating postmenopausal women with clinical symptoms of VVA.
Methods: 28 healthy post-menopausal women (mean age 60.1 ± 5.55 years) with VVA-related symptoms 
were treated with fractional CO2 laser 3 times, in 4-week intervals. At each study visit, VHIS score and 
VVA symptom severity were recorded. Sexual function was assessed with the Female Sexual Function 
Index (FSFI).
Results: One month following the first laser treatment, the mean VHIS score was significantly improved 
(13.89 ± 4.25 vs. baseline 11.93 ± 3.82; p < 0.05), and improved further at 3 and 6 months following all 
three laser treatments (16.43 ± 4.20 and 17.46 ± 4.07, respectively). Almost all VVA symptoms were sig-
nificantly improved at one month following the first treatment. A further  significant improvement in VVA 
symptoms was noted at 3 and 6 months following the third laser treatment. Following treatments, the FSFI 
score increased significantly (22.36 ± 10.40 vs. baseline 13.78 ± 7.70; p < 0.05), and remained significant-
ly higher than baseline at the 3- and 6-month follow-up visits.
Conclusion: CO2 laser therapy for post-menopausal women can be considered an effective therapeutic 
option providing relief of symptoms already noted after one laser treatment. 
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ger process of neocollagenesis 9). In the short term, CO2 
laser utilization results in shorter and thicker collagen fi-
bers, and during long term healing, the CO2 treatments 
produce neovascularization and new collagen fibers 19).
 The use of fractional CO2 lasers was extended to 
treatment of subjects suffering from VVA-related 
symptoms 19). The procedure includes a treatment provided 
to the vaginal canal that can be followed by an option of 
direct irradiation to the vaginal introitus. The CO2 laser 
wavelength, 10,600 nm (infrared range), is highly absorbed 
by water. In cases of vaginal atrophy, the laser energy is 
absorbed by the moist layer of connective tissue underly-
ing the epithelium 20). The CO2 energy is delivered in a 
fractional manner which generates thermal micro millime-
ter tissue damage. The fractional pattern is important, as it 
maintains healthy tissue surrounding each micro ablation 
zone enabling rapid and complete epithelial repair.
 Fractional CO2 laser treatments have been shown to 
improve VVA symptoms 21, 22). Histological analysis of 
punch biopsies before and after treatments revealed an 
improved state of the vaginal wall, resembling a non-atro-
phied state 21, 22). After treatment, the epithelium was 
thicker with a basal layer of closely-packed cells. In addi-
tion, an increase in fibroblast activity was noted 23). The 
treatment usually includes 3 laser treatments, provided in 
monthly intervals. Improvement in symptoms was usually 
noted at the completion of the treatment protocol or at 4 
weeks following the third laser treatment 24-26). 
 The aim of the current study was to assess the early 
effect of the fractional CO2 laser system in treating post-
menopausal women with clinical symptoms of VVA.

Methods

Study Design

This prospective study of postmenopausal women present-
ing with VVA-related symptoms was conducted between 
April 2016 and April 2017 at the Center of Women’s Health 
and Wellness, Plainsboro, New Jersey USA. The protocol 
was approved by Schulman Institutional Review Board. 
Written informed consent was obtained from all subjects.

Study Population

Thirty-two subjects were enrolled and twenty-eight subjects 
completed the study. Main inclusion criteria were: sexual ac-
tivity or desire for sexual activity, menopausal status, and 
one or more VVA-related symptoms (e.g. dryness, itching, 
burning, dysuria or dyspareunia). Women that had Vaginal 
Health Index (VHIS) scores below 5 (Gloria Bachmann’s 
Vaginal Health Index (VHI) 27), systemic steroid or hormonal 
use in previous three months, active genital infection, recur-
rent urinary tract infections, abnormal Pap smears, or pelvic 
organ prolapse (POP) >  II, were excluded.

Study Protocol and Procedure

Three treatment visits were scheduled four weeks apart. 
Subjects were asked to refrain from using vaginal lubri-
cants seven days prior to treatment. The treatment of the 
vaginal canal was provided by the FemTouch™ hand-
piece of the Lumenis AcuPulse™ system. The Fem-
Touch™ handpiece was inserted into the vagina. The 
fractional CO2 laser energy was transmitted through the 
handpiece along the vaginal canal in a retrograde man-
ner. Treatment settings were determined by the physician, 
based on the degree of vaginal atrophy and varied at 7.5, 
10 or 12.5 mJ. 
 Following treatment, subjects were instructed to 
avoid heat exposure in the treated area and refrain from 
sexual activity up to 72 hours. Subjects were asked to 
document the timing of resumed sexual activity after the 
procedure.

Data Collection

Demographic data and medical history were collected 
during the screening visit. At each study visit, vaginal 
health was assessed by the investigator and a VHIS score 
consisting of five vaginal parameters: Elasticity, Secretion/
fluid volume, Vaginal pH, Integrity of the epithelium, and 
Lubrication/moisture of the vaginal wall, was recorded. 
VVA symptom severity was self-evaluated by study partic-
ipants on a 10cm visual analogue scale (VAS).
 Subjects were asked to rate treatment discomfort / 
pain immediately after treatment in the following catego-
ries: insertion of the probe into the vagina, movement of 
the probe inside the vagina and laser irradiation inside 
the vagina. The rating was based on a pain VAS scale 
where the extreme left indicates “no pain” and extreme 
right indicates “intolerable pain”.
 The Female Sexual Function Index (FSFI), a ques-
tionnaire designed to measure sexual functioning in 
women with a specific focus on sexual arousal, orgasm, 
satisfaction, and pain was collected at each visit. In addi-
tion, “sexual downtime”, defined as the period of time 
following the procedure during which the subject could 

Age (years) 60.1 ± 5.55

Body Mass Index (kg/m2) 26.2 ± 4.41

Smokers 3.57% (1/28)

Previous Vaginal Deliveries 57.14% (16/28)

Time Since Last Spontaneous  
Menstrual Bleeding (months)

106.7 ± 72.57

Data are presented as mean ± standard deviation (continuous vari-
ables) or % (n/N) (categorical variables).

Table 1:   Demographic Characteristics of 
The Study Population
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not have sexual intercourse, was reported by the subjects 
at treatment visits following procedure and at the first 
month follow-up visit.
 The subject’s overall satisfaction level with the treat-
ment procedure and outcome were assessed at the third 
treatment visit and at each follow-up visit, using a 5-point 
Likert scale where 0 represents “very dissatisfied” and 4 
represents “very satisfied”.

Statistical Analysis

All statistical analyses were performed using SAS® version 
9.4 (SAS Institute, Cary NC, USA) software. Statistical tests 
performed were two-sided. The level of significance is 
0.05. All p-values are nominal.
 Descriptive statistics (frequency - count and propor-
tion, mean, standard deviation, minimum, median and 
maximum) are presented for the background variables 
and study variables.
 The changes from baseline in the VHIS, subject as-
sessment of VVA symptoms and FSFI were evaluated us-
ing repeated measures analysis of variance models, 
where the changes were modeled (individually) as a 
function of respective baseline values and visit number 
(categorical).
 A sample size of 28 subjects, was designed to pro-
vide an 82% power and a 5% significance level to detect 
a mean change in the study measurements.

Results

Demographic and Baseline Characteristics of 
Study Population

Thirty-two women were enrolled, three subjects with-
drew consent and one was lost to follow up. A total of 
twenty-eight post-menopausal women completed the 
protocol (3 treatments and the full 6-months follow-up 
period). Demographic and other baseline characteristics 
are presented in Table 1.

 Adverse events (AE) reported during the study were 
of moderate severity and were unrelated to the proce-
dure. One episode of vaginal bleeding was reported to 
occur at one month following last treatment but was 
deemed unrelated to the procedure. A single serious ad-
verse event of Trigeminal Neuropathy was reported and 
was assessed as unrelated to the procedure. No subjects 
were discontinued due to an adverse event. Immediately 
following the procedure, women were asked to rate the 
discomfort they experienced during the procedure. All 
pain scores were low, the maximal mean score was 2.73 
± 2.80, for insertion of the probe at the second treatment.
 The downtime following procedure was reported by 
the participants. The majority of women felt no discomfort 
at all, or only up to 1 week after the first procedure.

Change from Baseline in VHI Score and VVA 
Symptoms

The mean VHI score (± standard deviation) was signifi-
cantly improved following treatment as already seen at 1 
month following the first laser treatment (13.89 ± 4.25 vs. 
baseline 11.93 ± 3.82; p < 0.05) (Table 2). Following the 
completion of all treatments, the study primary endpoint, 
VHI score at three months post treatment, was significant-
ly improved (16.43 ± 4.20). The improvement from base-
line was also significant at the six months follow-up visit 
(17.46 ± 4.07).
 VAS scoring of VVA symptoms by visit is presented 
in Table 2 and Figure 1. VVA symptoms such as vaginal 
burning, vaginal dryness and dyspareunia were signifi-
cantly improved at 1 month following the first treatment 
compared to baseline. From the time point of 1 month 
following the completion of laser treatments, all VVA 
symptoms (vaginal itching, vaginal burning, vaginal dry-
ness, dyspareunia and dysuria (pain/stinging during uri-
nation)) were significantly improved compared to base-
line, and this improvement was sustained at the six 
months follow-up visit.

Table 2: VHI Score and VVA Symptoms

Baseline 1M After Tx1 1MFU 3MFU 6MFU

VHIS score 11.93 ± 3.82 13.89 ± 4.25* 17.07 ± 4.24* 16.43 ± 4.20* 17.46 ± 4.07*

Vaginal itchinga 1.22 ± 2.06 0.84 ± 1.65 0.56 ± 0.90* 0.58 ± 1.13* 0.36 ± 0.92*

Vaginal burninga 1.68 ± 2.52 0.94 ± 1.55* 0.39 ± 0.73* 0.38 ± 0.93* 0.12 ± 0.28*

Vaginal drynessa 5.04 ± 3.16 2.57 ± 2.42* 1.99 ± 1.84* 1.53 ± 1.85* 2.30 ± 2.78*

Dyspareunia 
(Pain during intercourse)a 6.29 ± 3.23 2.84 ± 2.74* 2.13 ± 2.49* 2.25 ± 2.91* 2.38 ± 3.07*

Dysuria 
(Pain/stinging during urination)a 1.35 ± 2.31 1.51 ± 2.60 0.44 ± 0.79* 0.32 ± 0.66* 0.22 ± 0.51*

Data is presented as mean ± standard deviation. aData is measured on a VAS scale (range 0-10).  
*Significantly different from baseline, p < 0.05. Tx1: first treatment; MFU: months of follow-up after third laser treatment.
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Sexual Function (FSFI) and Sexual Downtime

The efficacy of CO2 laser treatment on VVA symptoms 
was also measured, using the FSFI. At baseline, 23 wom-
en (82%) were sexually active, while all the other patients 
were not sexually active due to symptoms of VVA, but 
had expressed an interest in regaining a normal sexual 
life. The mean baseline score of FSFI (± SD) was 13.78 ±  
7.70 (Table 3). Following 3 treatments, by the 1-month 
follow-up, the total FSFI score increased significantly 
(22.36 ± 10.40; P < 0.05), and at the 3- and 6-month fol-

low-up visits, the total FSFI remained significantly higher 
than at baseline (20.48 ± 11.44, 20.10 ± 11.26). Each FSFI 
domain (desire, arousal, lubrication orgasm etc.), was sig-
nificantly improved at the one month follow up and this 
improvement was sustained until the 6 months follow up. 
Following the third treatment, 89% of women were able 
to resume sexual intercourse.
 At the 3-month follow-up, 85% of patients (23 pa-
tients) were satisfied with the procedure, and that pro-
portion increased to 89% (25 patients) satisfied patients 
by the 6-month follow-up.

Figure 1: VVA Symptoms -Attached As a Separate File-

Figure 1 legend: Data, measured on a VAS scale (range 0-10), is presented as mean ± standard error.
*Significantly different from baseline, p < 0.05.

Table 3: FSFI Total and Domain Scores

Baseline 1MFU 3MFU 6MFU

Total Score 13.78 ± 7.70 22.36 ± 10.40* 20.48 ± 11.44* 20.10 ± 11.26*

Desire 2.64 ± 1.11 3.34 ± 1.09* 3.26 ± 1.22* 3.13 ± 1.18*

Arousal 2.37 ± 1.56 3.90 ± 1.81* 3.32 ± 2.27* 3.35 ± 2.12*

Lubrication 1.99 ± 1.57 3.77 ± 2.10* 3.33 ± 2.21* 3.42 ± 2.07*

Orgasm 2.40 ± 1.91 3.84 ± 2.19* 3.66 ± 2.45* 3.54 ± 2.29*

Satisfaction 2.61 ± 1.68 3.99 ± 2.06* 3.86 ± 2.06* 3.61 ± 2.08*

Pain 1.77 ± 1.54 3.51 ± 2.21* 3.06 ± 2.25* 3.04 ± 2.10*
Data is presented as mean ± standard deviation. 
*Significantly different from baseline, p < 0.05.

44



Fractional CO₂ laser for Vaginal atrophy

ORIGINAL ARTICLES

Discussion

The present study was a relatively small study, with no 
control group. However, results were consistent across 
study participants and in accordance with published liter-
ature, lending them credibility and allowing extrapolation 
to the general patient population. In addition, the study 
was based on Physician and participant assessments; and 
while it can be claimed that objective measurable end-
points may have rendered it more scientifically robust, 
the treatment is aimed at relieving symptoms that are ex-
perienced subjectively by individual patients and thus, 
patient self-assessment in the study was deemed a good 
representation of the effectiveness of the treatment.
 The present prospective study evaluated the efficacy 
of fractional CO2 laser therapy in postmenopausal women 
with symptoms of VVA. Physician assessments were 
based on the VHIS and the VVA symptoms were evaluat-
ed by the subjects. The results showed statistically-signifi-
cant improvement in the VHIS that was significantly in-
creased following treatment; this was in accordance with 
previous studies 9, 20, 28). Notably, in our study, improve-
ment was already observed after the first laser treatment. 
In addition, the percentage of women that could be con-
sidered as non-atrophic by the VHIS had doubled at the 3 
months follow up compared to baseline. The VVA symp-
toms were significantly improved following the CO2 treat-
ment and this was apparent after the first treatment. Vagi-
nal dryness and dyspareunia, that were the most 
bothersome complaints at baseline, were dramatically im-
proved following treatment. 
 The women’s sexual function, as assessed by the 
FSFI questionnaire, improved significantly. Improvement 
in all components of the FSFI was observed at the one 
month follow up and was sustained throughout the six 
months of follow up. Improvement in the FSFI was pre-
sented in several studies with a shorter follow up of up 
to 12 weeks following CO2 treatment 24, 29). This observa-
tion can be explained by the improvement in vaginal dry-
ness resulting in less painful intercourse 30).
 Of note, in the current study, a significant improve-
ment in vaginal health and symptoms, assessed by physi-
cian and subjects, was already apparent after one treat-
ment and was sustained for six months following 
treatments. Vaginal health improvement was accompa-
nied by improved sexual function as reported by study 
participants. At six months follow up, the vast majority of 
women (89%) were satisfied with the treatment. There 
were no AE attributed to the laser treatments.
 Previous studies evaluating the efficacy of CO2 la-
sers  in pos tmenopausa l  women were conduct -
ed 9, 20, 23, 24, 28, 31). The treatment sessions included 2-3 laser 
treatment provided once a month. The effect on tissue as 
seen in histology was noted after one or two months fol-

lowing treatment 20, 9), the effect on vaginal health score 
and VVA symptoms was noted at least one month follow-
ing all treatment sessions 24, 26). 
 Observations in the current study suggest that our 
fractional CO2 laser is a safe and effective therapeutic op-
tion for the treatment of subjects who suffer from VVA. 
Our results are consistent with previous studies that have 
shown improving of VVA-related symptoms with the use 
of CO2 lasers 19, 32).
 The clinical effect can be supported by previous 
histological studies, showing regeneration of the vaginal 
mucosa and submucosa, increased collagen and elastin, 
increased micro-vessel circulation, thickening of the sub-
mucosa and mucosa, and restoration of glycogen 33, 34).
 In its 2013 position paper, the North American 
Menopause Society has defined recommendations for 
treatment of symptomatic VVA. The treatment paradigm is 
tiered, based on symptom severity and effect on overall 
well-being. The first line is non-hormonal local vaginal 
treatment, either lubricants during intercourse, or regular 
use of vaginal moisturizers. For moderate- to- severe, or 
mild-unresponsive VVA, the treatment is based on either 
systemic estrogen, or local low-dose estrogen, which is 
the preferred option. In the position paper, a few poten-
tial contraindications for local estrogen are noted: while 
local estrogen treatment offers sufficient estrogen to re-
lieve symptoms with minimal systemic absorption, it still 
carries a class effect risk of venous thromboembolic 
events and for women with a history of breast or endome-
trial cancer, management should be done in coordination 
with the oncologist and may warrant close monitoring 35). 
Fractional CO2 laser therapy is a new technology that is 
highly effective in relief of VVA symptoms, most notably 
vaginal dryness, which causes great discomfort and ad-
versely affects quality of life and sexual performance 36). 
Fractional CO2 laser treatments have been shown to be ef-
fective in VVA symptom relief in breast cancer survivors as 
well 37). Available clinical trial data with laser therapy for 
VVA, suggest that it is safe, with no significant side effects. 
Thus, it is a viable treatment option for women who can-
not or do not want to be treated with hormone-based 
therapies 36). Large, long term, controlled clinical studies in 
a diverse population of post-menopausal women with 
VVA symptoms are still needed.
 The strength of the current study is its prospective 
design. In addition, the effects of treatment were ob-
served rapidly after the initial treatment and were sus-
tained up to the completion of the study six months later. 
Conclusion: CO2 laser therapy can be considered a thera-
peutic option for post-menopausal women suffering from 
VVA symptoms. Further clinical trials with a longer follow 
up period are needed to explore the long-term effects of 
fractional CO2 laser treatment. 
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