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Abstract
Introduction: Sexual dysfunction is a complex problem in postmenopausal women with a
prevalence rate of 68%-86%. This study aimed to evaluate the effect of a fractional CO2 laser or
vaginal cream on the improvement of sexual function in menopausal women.
Methods: This is a two-group clinical trial study. Postmenopausal women with the inclusion
criterion were enrolled and randomly divided into 2 groups of intervention (n = 25) and control
group (n = 25). In the intervention group, CO2 laser therapy was performed every month for three
months, and in the control group, Premarin vaginal cream was applied (0.625 mg, 3 nights a
week for 3 months. Vaginal health index (VHI) scoring and Female Sexual Function Index (FSFI)
questionnaires were completed before and three months after the treatment.
Results: The effects of the laser treatment were greater than the Premarin group with respect to
improvement in sexual desire, orgasms, sexual satisfaction, less pain during sexual relations, and
overall sexual function (P < 0.05).
Conclusion: It seems that the fractional CO2 laser may be more effective than hormonal therapy in
improving sexual function in postmenopausal women.
Keywords: CO2 laser; Premarin; Sexual function index; Menopause.

Introduction
The most controversial discussions about menopause are
related to the menstrual cessation at the end of women’s
fertile life. There are short and medium-term effects of
menopause, including vasomotor disorders, urinary
symptoms, atrophic vaginitis, and sexual disorders, as
well as long-term effects such as osteoporosis and cardiac
and vascular disorders.1
Menopausal problems and the severity of symptoms
which arise during this period can have a significant
impact on the sexual function of postmenopausal women.
Sexual dysfunction is defined as a persistent or recurring
decline in sexual desire, a persistent or recurrent decrease
in sexual stimulation, pain during intercourse, and the
presence of a problem or disability to reach orgasm.2,3
According to community-based studies, the prevalence of

sexual dysfunction among menopausal women is 68%-86
%.4 Hormonal changes, especially hypoestrogenism, have
been reported in more than half of the postmenopausal
women characterized by a variety of symptoms in the
form of vaginal atrophy which is reported in 45% of
postmenopausal women.5-7
Vaginal dryness, pain during sex, bleeding during
intercourse or contact, itching, burning, irritability,
secretion, and also various urinary problems are the
symptoms of this disease.8,9 Therefore, more attention
must be paid to relieve these symptoms in order to provide
better sexual health for postmenopausal women.
When these treatments are not effective, treatment
with topical estrogen is recommended in the absence of
contraindications.10 But it should be noted that the longterm information on the safety of the drug is not available
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(more than one year).11
A randomized comparative study of the oral
steroid effects on sexual function in hysterectomized
postmenopausal women has shown that topical estrogen
alone improves blood flow and some sexual issues, but it
is ineffective in providing sexual satisfaction. Systemic
estrogen has fewer effects on sexual function.12,13
Furthermore, many women, due to side effects such as
the worsening of urinary incontinence, prefer not to use
hormonal therapy.14
Several studies have been conducted on the effects of the
use of a CO2 laser on the treatment of vulvovaginal atrophy
(VVA). It has been shown that the CO2 fractional laser is
effective in treating symptoms associated with atrophy
and leads to a significant improvement. According to
these studies, the CO2 laser has been effective in treating
menopausal women and in patients whose breast cancer
has improved.15-20
However, there is no study on the effect of the laser on
the improvement of sexual function in postmenopausal
women in Iran; therefore, the present study compared
the effect of the CO2 fractional laser and vaginal cream
on the improvement of sexual performance and sexual
satisfaction.
Materials and Methods
Study Design and Population
The present study is a clinical trial comparing 2 groups,
which was performed at the pelvic disorders clinic of
Imam Khomeini Hospital affiliated to Tehran University
of Medical Sciences. The population under study are
postmenopausal women who were referred to the clinic.
Study Participants
Presented to the clinic, study participants included
menopausal women whose ages ranged from 45 to 65 years.
They were sexually active, single-sex and monogamous,
and had symptoms of VVA (vaginal dryness, irritation,
soreness, or dyspareunia) between November 2017 and
January 2018.
We excluded the following patients from the study:
smokers; those who had used any type of topical or
systemic hormone replacement therapy and vaginallubrication within 6 months and during 30 days before
participating in the study respectively; those who had any
acute or chronic urinary tract infections, active genital
infections, prolapse stage II or more based on examination
based on the Pelvic Organ Prolapse Quantification
(POP-Q) system, psychiatric disorders, and undiagnosed
vaginal bleeding; and those suffering from hormonal
imbalance or any serious disease or chronic condition
that could interfere with study compliance.
Sampling was done randomly in the 2 groups. The
samples were randomly divided into 2 groups of
intervention (n = 25) and control (n = 25). The sample
size was calculated based on the Sokol and Karram study

in 2017.6 They had found a significant improvement in
sexual function in menopausal women. FSFI after 12
weeks using the CO2 laser fraction was 20.1 ± 11.0 vs 11.5
7.8 in the control group. So to follow up the estimation
with a 95% significance level, 80% power, and 15% loss,
we had to study 23 cases in each group.
Based on randomized blocks with size 4 (AABB, ABBA,
ABAB, BBAA, BABA, BAAB, etc), the first sample was
assigned to group A, the second sample was included in
group A, the third and the fourth samples were placed
in group B, and a similar random division continued in
the following order until all 50 samples were divided.
Healthcare therapists and staff were not aware of the
groups they were assigned to and they were only given
specific codes that were entirely blind.
In the intervention group, the CO2 laser therapy was
performed every month for 3 months, and in the control
group, Premarin vaginal cream (0.625 mg) was used with
a third of the applicator being used 3 nights a week for 3
months.
The control group received a series of 3 treatments
using the fractional CO2 laser system (SmartXide2,
Monalisa Touch, DEKA, Florence, Italy) in an outpatient
setting without analgesia or anesthesia. In this treatment,
the device settings are as follows: Dot power r 40 W, dwell
time 1000 µs, Dot spacing 1000 µm, Smart stack settings
of 1 for the first treatment, and 3 for the third treatments.
The speculum cage was introduced into the introitus,
and the handpiece was inserted into the interior edge
of the treatment site (up to 11 cm in the vaginal canal).
Several drops of baby oil were used for more comfortable
insertion into the introits. The handpiece was positioned
in contact with the vaginal wall and was rotated to apply
up to 16 pulses at each 1 cm marking up to a 4 to 5 cm
depth. The vaginal canal was treated with 2 to 3 passes.
The procedure was performed in the outpatient clinic
and did not require analgesia/anesthesia. The patients
were recommended to avoid coital sexual activity and
tampon use for at least 7 days after the treatment.
Data Collection
The primary outcome was the assessment of changes in
the FSFI at 12 weeks after the treatment in the 2 groups.
The secondary outcome was the VHI assessment.
The data gathering tools in this study were the
demographic information questionnaire (including
age, body mass index [BMI], smoking, education level,
number of deliveries, delivery type, history of previous
genital surgery, hysterectomy and problems with the
husband) and other questionnaires that were used. This
questionnaire contains 8 items for vaginal examination.
These 8 items include elasticity, type and concentration
of discharge, PH, epithelial mucus and humidity in which
each one receives a score of 1 to 3. In total, the minimum
score is 3 and a maximum one is 24 and the higher score of
the vaginal examination is better. The following evaluation
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method for VIH was used.21 By examining the vagina, the
researchers evaluated and numbered the clinical signs of
atrophy by completing a descriptive assessment table of
vaginal mucus.
1. PH was noted by a litmus paper kept in the vagina for
1 minute and the color was compared to standardized
colors.
2. The moisture/consistency of fluid was evaluated by
putting the vaginal fluid on a clean slide for grading.
3. Rugosity and elasticity were assessed by the inspection
and palpation of vaginal mucosa by the index finger.
4. The length of the vagina was measured by the index
finger and Ayres Spatula from the highest point in
the vagina to the vulvar outlet. The mean of the 2
measurements was taken as an average length.
5. Epithelial integrity was assessed by the presence of
petechia on the vaginal wall by the pressure of the
index finger.
6. Vascularity was assessed by the inspection of the
color of the vagina.
7. Vaginal wall thickness was assessed by the technic
of 2 balloons using the logic 500 MDGE Ultrasound
Machine. It was measured by inserting 2 sterile No.18
Foley catheters, one in the vagina and the other in the
anal canal.
Sexual dysfunction was assessed using the Persian
version of the Female Sexual Function Index (FSFI)
scale, previously translated and validated.21 FSFI and VIH
questionnaires were filled in at the beginning of the study
and at the end of week 12.
FSFI is a 19-item questionnaire, developed as a
multidimensional self-report instrument for the
assessment of the key dimensions of sexual functioning
in women in the last month. The items of the scale are
divided into 6 domains which include desire (2 questions),
subjective arousal (4 questions), lubrication (4 questions),
orgasm (3 questions), satisfaction (3 questions), and pain
(3 questions). Libido (sexual desire) or interest is a feeling
that includes wanting to have a sexual experience, feeling
receptive to a partner’s sexual initiation, and thinking or
fantasizing about having sex, arousal (desire for sexual
activity with sexual stimulations), orgasm (to reach
orgasm after adequate sexual arousal and stimulation),
and dyspareunia (pain in the pelvis or vagina during any
normal sexual stage).
In the FSFI questionnaire, since the questions are
not equal to each other, the scores of questions in each
area are added together and then multiplied by the
number of factors. The sexual desire domain scores were
considered (1-5), orgasm, lubrication, pain (0-5) and
sexual satisfaction (5 or 0, 1). A score of zero indicates
that during the past 4 weeks the participant has not had
sexual activity.
Based on the weight of the domains, the maximum score
for each area is 2, and 36 will be for the total scale. The
cut-off scores are in the field of sexual desire (3.3), sexual
294

orgasm (3.4), lubrication (3.7), pain, and satisfaction
(3.8), and for the total scale, the minimum score is equal
to 28.
The total FSFI score, which was 36, is the sum of all
scores obtained in each of the 6 domains. The higher
the score, the better the sexuality function is. A score
lower than 27 was considered as the cut-off value for the
diagnosis of female sexual dysfunction.21
The patients before the intervention and after 12 weeks
were evaluated using the VHI and FSFI questionnaires
in terms of their responses to the laser or vaginal cream.
All patients underwent VHIS and FSFI evaluations,
performed by the same gynecologist unaware of the type
of treatment in order to avoid inter-observer variability.
Statistical Analyses
Statistical analyses were performed using SPSS software
(SPSS, version 16, SPSS, Inc., IL, USA). Data are
expressed as arithmetic and geometric mean ± standard
deviation (SD) and number (percentile). According to the
Kolmogorov-Smirnov test, the distribution of all data was
normal. In order to obtain the primary outcomes and the
comparison between the 2 groups, the chi-square test and
the independent-samples t test were used. The pairedsamples t test was used in each group to compare the
mean changes of the VHI after the intervention (P value <
0.05 considered significant).
Results
The present randomized clinical trial study was conducted
at Vali-Asr Clinic in Imam Khomeini Hospital, Tehran
between November 2017 and January 2018. A total of
60 female candidates participated in the study and were
divided into intervention and control groups. Of these, 10
subjects were excluded due to not meeting the inclusion
criteria. A total of 50 patients suffering from menopausal
symptoms were studied in 2 groups of intervention with
the fractional CO2 laser (n = 25) and control or Premarin
(n = 25) (see Figure 1).
The patients were assessed before the treatment and
at the 12-week follow-up after the final treatment. All
50 participants completed the study and their collected
information was included in the analysis (see Figure 1).
The participants in both groups were comparable
with respect to age, BMI, and other baseline parameters
(see Table 1). The mean age in both groups of laser and
Premarin was 57 and 54.6 years and furthermore, the BMI
was 28.32 (± 4.6) and 28.06 (± 3.45) kg/m2 respectively.
According to an independent-samples t test and a
chi-square test, there were no significant differences in
demographic characteristics between the 2 groups (see
Table 2).
After the treatment, 4 FSFI domains, including
those of desire (P < 0.001), arousal (P = 0.016), sexual
satisfaction (P = 0.008) and dyspareunia (P = 0.007),
showed significant differences between the 2 groups, but
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Enrollment

Assessed for eligibility (n=60)

Excluded (n=10)
 Not meeting inclusion criteria (n=10)
 Declined to participate (n=0)
 Other reasons (n = 0)

Randomized (n=50)

Allocation

Allocated to CO2 laser group (n=25)
 Received allocated intervention (n=25)

Allocated to Premarin group (n=25)
 Received allocated intervention (n=25)

Follow-Up
Lost to follow-up (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Discontinued intervention (n=0)

Analysis
Analysed (n=25)
 Excluded from analysis (n=0)

Analysed (n=25)
 Excluded from analysis (n=0)

Figure 1. The Consort Flowchart.

there were no significant differences observed in terms
of lubrication (P = 0.73) and orgasm (P = 0.99) in sexual
relationships between the 2 groups. In other words, the
effect of the laser on desire, orgasms, sexual satisfaction,
pain sensation in sexual relations, and overall sexual
function was greater than the Premarin intervention
group ( P < 0.05) (see Table 3).
In the 2 groups of laser and Premarin, the score of VHI
did not indicate differences before and at the end of the
treatment (P = 0.53). But in each group, VHI improved
after the treatment. In other words, VHI in the laser
and Premarin groups improved after the treatment (see
Tables 3 and 4). No serious adverse effects were observed
in participants. No abnormal vaginal bleeding or vaginal
discharge was observed in either group.

Table 2. Baseline Characteristics of 2 Groups

pH
Moisture

2

3

> 6.5

5-6.5

<5

No moisture

Minimal moisture/
superficial layer of
scanty thin white mucus

None

Minimal

Good

Elasticity

Poor

Fair

Elasticity

<4 cm

4-6 cm

> 6 cm

Papery thin

Thin

Normal

Epithelial integrity

Petechiae

Petechiae after scraping

Normal
friable

Vascularity

Minimal

Fair

Good

Thickness

57±6.42

54.6±8.23

0.25

BMI

28.32±4.6

28.06±3.45

0.82

Duration of marriage (y)

37.28±9.82

34.4±10.8

0.33

Para (n)

4.92±2.72

3.4±3.22

0.07

Gravid (n)

5.44±2.58

4.16±3.37

0.14

Child (n)

4.76±2.66

3.4±3.22

0.11

Normal vaginal delivery

0.18
20 (80)

20 (80)

Cesarean section

1 (4)

1 (4)

Both

4 (16)

1 (4)

No

0 (0)

3 (12)

Education, No. (%)

0.66

Illiterate

7 (28)

4 (16)

Elementary

9 (36)

8 (32)

Diploma

6 (24)

8 (32)

>Diploma

3 (12)

5 (11)

10(40)

6(24)

8(32)

10(40)

15 (60)

20 (80)

10 (40)

5 (20)

VHI (Mean ± SD)

14.96±3.72

14.16±2.35

0.37

FSFI (Mean ± SD)

14.76±6.06

17.17±6.44

0.18

History of previous
genital surgery, No. (%)
Hysterectomy, No. (%)

Rugosity

Length of vagina

P
Valuea

Delivery type, No. (%)

Table 1. Modified Vaginal Health Index
1

Intervention
Group (CO2
Laser), n=25

Age (y)

Discussion
The results of the present study showed that there was

Parameter

Control Group
(Premarin), n=25

Variable

Yes
Problem with husband,
No. (%)
Yes
No

0.22
0.55

0.12

t test.

a
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Table 3. Comparison of the sexual function domains and vaginal health index
(VHI) in two groups of laser treatment and Premarin pre- and post-treatments
Control Group
(Premarin),
n=25

Variable

Intervention Group
(CO2 Laser),
n=25

P Valuea

Sexual function in 2 groups of laser and Premarin Pre-treatment
Desire

2.01±0.81

2.4±1.05

0.15

Arousal

2.17±1.39

2.35±1.14

0.62

Lubrication

2.29±1.27

3.1±1.43

0.03

Orgasm

2.57±1.44

3.28±1.5

0.3

Satisfaction

3.13±1.1

3.48±1.28

0.3

Dyspareunia

2.57±1.81

2.54±1. 63

0.94

FSFI

14.76±6.06

17.17±6.44

0.18

VHI

14.96±3.72

14.16±2. 35

0.37

Sexual function in 2 groups of laser and Premarin post-treatment
Desire

2.59±0.7

3.48±0.94

<0.001

Arousal

2.86±1.12

3.62±1.02

0.016

3±0.83

3.09±0.61

0.73

Orgasm

4.68±0.86

4.67±0.82

0.99

Satisfaction

3.36±0.98

4.2±1.15

0.008

Lubrication

a

Dyspareunia

3.69±0. 86

4.4±0.88

0.007

FSFI

18.97±4. 54

23.16±4.87

0.003

VHI

17.96±4.05

17.36±2.61

0.53

Independent-samples t test.

Table 4. Comparison of Vaginal Health Index (VHI) Pre- and Post-treatment
Between the 2 Groups of Laser and Premarin
Group
Intervention group
(CO2 laser)
Control group
(Premarin)
a

Before Treatment

After Treatment

P Valuea

14.16±2. 35

17.36±2. 61

<0.001

14.96±3.72

17.96±4/05

<0.001

Paired samples t test.

a significant difference between sexual function in the 2
groups of laser or Premarin after the treatment in the field
of desire, arousal, satisfaction, dyspareunia, and overall
sexual function. It seems that the laser had a greater
effect than the Premarin, but there was no significant
difference in the degree of lubrication and orgasm in a
sexual relationship.
In general, both treatments of laser CO2 and Premarin
improved sexual function. However, the overall effect of
laser therapy was better than Premarin. In each of the
groups, the VHI improved after the treatment. In other
words, VHI in both the laser-treated group and the
Premarin group was better after the treatment. In this
study, fractional CO2 laser treatment and Premarin were
associated with the improvement of vaginal health and
the amelioration of symptoms of VVA, but in the laser
group, the treatment resulted in improved sexual function
in menopausal women.
A study by Salvatore et al showed that Fractional
296

microablative CO2 laser treatment improved sexual
function and satisfaction in postmenopausal women
with Volvo vaginal atrophy symptoms.22 Also, Pieralli
et al and Pearson et al suggested that the fractional CO2
laser is an effective treatment for dyspareunia in breast
cancer survivors with contraindications to hormonal
treatments.19,20 Also, the results from a study conducted by
Eder showed that CO2 laser therapy for post-menopausal
women can be considered an effective therapeutic choice
providing the relief of symptoms already noted after one
laser treatment.23
The present study is consistent with the results of
these studies.19,20,22,23,25 Also, similar to other studies in
postmenopausal women,22,23,24,25 the clinical data support
the use of pulsed CO2 lasers in the treatment of sexual
dysfunction.25
Siliquini et al suggest that CO2 laser treatment induces
a significant and long-term improvement of VHI
symptoms.26 The effect of laser waves on the vaginal tissue
leads to the rejuvenation of the vaginal cells and their
stimulation to produce collagen, a substance essential for
the health of vaginal cells.27 It is also used to improve the
skin condition of the reproductive system and mucosal
tissue in women with lichen sclerosis.28,29
In the present study, improvement in VHI scores was
reported in the 2 treatment groups in menopausal women
who underwent 3 sessions of fractional CO2 laser vaginal
treatment. Heat-induced thermal regeneration with new
collagen deposition improves the tissue quality of the
vaginal canal, while ablation to the outer external labia
leads to tissue regeneration.30 “The available clinical
studies do not present convincing data regarding the
efficacy of LASER for the treatment of vaginal atrophy or
urinary incontinence”.31
But the clinical trial data of laser therapy for VVA
suggest that it is safe, with no significant side effects. Thus,
they suggested that it is a practicable treatment choice for
women who cannot or do not want to be treated with
hormone-based therapies.32
According to the results of this study, the laser can
be used to improve the sexual function of menopausal
women. However, with regard to the higher expenses
of the laser compared to Premarin, it is recommended
that laser therapy be used as a therapeutic method in the
contraindications of estrogen use.
The main limitation of the present study was the
small and limited number of participants in each group.
Furthermore, as the study was conducted in Asian
women with sexual dysfunction, it may not be applicable
in women with other ethnicities or less troublesome
symptoms. Consequently, further studies are warranted
with a larger sample of women, other ethnicities, and
other troublesome symptoms. The strength of the current
study is its prospective design and how the effects of the
treatment after the initial treatment were investigated and
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continued for 3 months.
Overall, the present study suggests a potentially
significant application for the administration of CO2 laser
treatment for improving sexual function.
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