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Introduction 
 
Pelvic organ prolapse (POP) is a common disease 
in adult women. The clinical definition comprises 
two inseparable, related components: anatomical 
prolapse, in which at least part of the vaginal wall 

drops to or beyond the vaginal hymenal ring with 
maximal Valsalva effort, and bothersome symp-
toms due to prolapse, including vaginal bulge, 
urinary retention, and severe vaginal trauma (1).  

Abstract 
Background: The prevalence of pelvic organ prolapse (POP) is expected to increase in the next few decades, 
imposing a substantial medical burden. The effect of local estrogen therapy (LET) on POP in postmenopausal 
women is still controversial; therefore, we aimed to provide reliable evidence to address this issue from the per-
spective of vaginal health and quality of life (QoL). 
Methods: We searched in the PubMed, the Web of Science, Embase and the Cochrane Library databases for 
eligible RCTs from beginning to Apr 2021. The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines were followed in our study. 
Results: Seven RCTs(n=570) were included. No significant improvement of the epithelial thickness 
(SMD=1.38, 95%CI -0.54 to 3.31, P=0.16) or vaginal pH (SMD=-0.98, 95%CI -2.65 to 0.69, P=0.25) after 
LET compared with the control. A slight increase was observed in the VMI (MD=16.58, 95%CI 1.14 to 32.02, 
P=0.04). Regarding QoL, no significant differences between the estrogen group and the control group in 
PFIQ-7 (6m: MD=3.60, 95%CI –3.13 to 10.33, P=0.29; 12m: MD=3.53, 95%CI -3.35 to 10.41, P=0.31), 
PISQ-12(6m: MD=0.62, 95%CI –0.73 to 1.98, P=0.37; 12m: MD=0.36, 95%CI –1.06 to 1.77, P=0.62), or 
PGI-I (6m: RR=0.99, 95%CI 0.92 to 1.07, P=0.88; 12m: RR=1.01, 95%CI 0.95 to 1.07, P=0.72) score. Moreo-
ver, no more specific adverse events (AEs) (RR=1.11, 95%CI 0.84 to 1.48, P=0.46) were observed in the inter-
ventional group. 
Conclusion: Not find LET caused either a significant improvement in vaginal health and QoL or more AEs. 
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POP is not associated with significant mortality 
but can lead to a decrease in body image, an im-
paired sense of wellbeing, anxiety and depression 
(2). Such adverse effects may have other effects 
on a patient's quality of life (QoL) and potentially 
cause disability. Approximately one-third of 
women reported that POP affected at least one 
component of physical, social or sexual activities 
(3), which could lead to reduced productivity and 
negative economic impacts. Uterine prolapse ac-
counted for a loss of 217.0 disability-adjusted life 
years (DALYs) per 1000 women at age 50 yr and 
324.8 DALYs per 1000 women at age 60 yr (4). 
Although POP is accompanied by bothersome 
symptoms, the health-seeking behaviour of 
women with POP may be affected by their per-
ception of POP, body image, lifestyle, sense of 
wellbeing and financial situation (5). Many wom-
en believe that prolapse is the inevitable result of 
ageing and childbirth and cannot be treated 
(23%-38%) or will resolve with time (6). There-
fore, health-seeking behavior among women af-
flicted with POP is inadequate, and it is difficult 
to obtain accurate predictions. Because of the 
lack of consensus on how to measure POP in 
epidemiological studies, the reported prevalence 
of POP varies widely (1%–65%) based on 
whether it is diagnosed according to symptoms 
(1%–31%), pelvic examination (10%–50%), or 
both (20%–65%) (7). In view of the increasing 
ageing population in countries with sufficient 
global resources, the prevalence of POP is ex-
pected to increase in the coming decades. 9.2 mil-
lion women will be affected by POP by 2050 in 
the United States (8). Moreover, data show that 
the demand for services for the treatment of 
POP is increasing. The number of visits for POP 
health care may increase by 35% in the next 10 
years (7).  
The first-line treatment of POP includes con-
servative therapies, such as pelvic floor physio-
therapy and pessaries. When conservative treat-
ments fail or are not accepted by individual pa-
tients, POP can be corrected by surgical treat-
ment. The main indicator of the successful 
treatment of POP is that there is no feeling of a 
"vaginal bulge" after treatment. Therefore, 

among all POP symptoms, vaginal bulging is the 
most frequent symptom corrected by surgery. 
The lifetime incidence rate of POP surgery is be-
tween 12.6% and 19% (9). Subjective assessment 
may be a more meaningful assessment tool than 
traditional objective examination indicators (10). 
The health-related QoL questionnaire for POP is 
an important tool for assessing postoperative 
outcomes, and several tools now have Level 1 
evidence and a Grade A recommendation (5). 
The etiology of POP is multifactorial. Risk fac-
tors include vaginal delivery, parity, ageing, obesi-
ty, connective tissue abnormalities, menopausal 
status, and chronically elevated intra-abdominal 
pressure (11). Among them, the correlation of 
age and menopause with the prevalence of POP 
suggests that hypestrogenemia is a cause of POP 
(12), because estrogen has a profound impact on 
the synthesis and metabolism of interstitial colla-
gen, elastin and fibroblasts, which are compo-
nents of pelvic connective tissue (13). Postmeno-
pausal women usually experience genitourinary 
syndrome of menopause and vaginal atrophy 
(VA) (14, 15); consequently, the vaginal wall 
thins, which can make the surgical correction of 
POP more difficult. Therefore, assessment of 
vaginal health is important in the treatment of 
POP. 
Based on position statements and guidelines 
from the North American Menopause Society 
(2020), low-dose vaginal estrogen is considered a 
first-line treatment for moderate to severe VA 
due to its safer risk profile than systemic estrogen 
therapy (16). However, understanding of the role 
of exogenous estrogen, especially local estrogen 
therapy (LET), in the prevention and treatment 
of POP in postmenopausal women is still limited 
and controversial. Therefore, it is necessary to 
conduct a study on the role of LET in POP.  
To provide reliable evidence to address this issue, 
we conducted a meta-analysis to review systemat-
ically the data of all recent randomized controlled 
trials (RCTs) of topical estrogen treatment and 
the effects on vaginal health and QoL in post-
menopausal women with POP. 
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Methods  
 
Search strategy 
We used the search terms “prolapse” together 
with “prolapses” or “estrogen” or “estrogen” or 
“hormone” and “randomized” or “randomly” or 
“random” in several online databases, including 
PubMed, the Web of Science, EMBASE and the 
Cochrane Library, from inception to Apr 2021, 
without language restrictions. Only RCTs were 
eligible for inclusion. Additionally, to identify tri-
als that were ongoing or unpublished, we also 
searched ClinicalTrials.gov. 
 
Inclusion and exclusion criteria 
We included eligible studies according to the fol-
lowing criteria: 
1. Population: Women with POP symptoms who 
were postmenopausal for at least 1 year due to 
either a natural or surgical reason were included. 
The women had not received hormone therapy 
before the experiment. All participants signed 
informed consent documents after reading them. 
2. Interventions: The participants in the experi-
mental group were treated with vaginal estrogen 
before or after POP repair surgery. 
3. Control group: The participants in the control 
group were given a placebo or no treatment. 
4. Outcome: The trials reported at least one of 
the following results: epithelial thickness, vaginal 
maturation index (VMI), vaginal pH, Pelvic Floor 
Impact Questionnaire – Short Form 7 (PFIQ-7) 
score, Pelvic Organ Prolapse/Urinary Inconti-
nence Sexual Questionnaire – Short Form 12 
(PISQ-12) score or Patient Global Impression of 
Improvement (PGI-I) score. 
5. Study type: Only RCTs were included. 
We excluded duplicate studies, reviews, confer-
ence abstracts, animal studies, irrelevant articles 
and non-RCTs. Studies that did not have com-
plete data were excluded. 
 
Study selection procedure 
After removing duplications, two authors inde-
pendently reviewed the titles and abstracts of the 
remaining studies to exclude any unqualified 

studies. Then, full texts were reviewed inde-
pendently by two authors. If there was a discrep-
ancy between the two authors, a third author re-
viewed the controversial information, and the 
disagreement was resolved by discussion. 
 
Assessment of risk of bias 
To evaluate the methodological quality of the 
eligible studies, two authors independently used 
the Cochrane Risk-of-Bias tool to assess the risk 
of bias for the included RCTs, and the risk was 
assessed as low, high or unclear. Disagreements 
were discussed and resolved in cooperation with 
the third author. To ensure the objectivity of the 
research risk assessment, we concealed the jour-
nal titles from the investigators. 
 
Data extraction 
Two authors independently scanned the full texts 
of all included RCTs and recorded the necessary 
information for each trial, including article details 
(first author name, publication year, country), 
study data (study location, number and baseline 
information of participants), intervention details 
(dose, frequency, and duration of treatment), and 
outcome information (measurement tools and 
raw data). The number of adverse events (AEs) 
was also recorded. To ensure the accuracy of the 
information, the third reviewer subsequently veri-
fied the extracted data and resolved any disa-
greements through discussion. To evaluate the 
effect of LET on VA and QoL, we calculated the 
differences between baseline values and the val-
ues at the last follow-up after treatment (17). 
Statistical analysis 
We performed the meta-analysis using Review 
Manager ver. 5.3 (Cochrane Collaboration, Ox-
ford). All outcomes, except for the PGI-I score 
and AEs, which were regarded as dichotomous 
variables, were considered continuous variables. 
The VMI-I, PFIQ-7 score and PISQ-12 score 
were evaluated on the same scale in different 
studies and were thus analyzed by mean differ-
ences (MDs). Epithelial thickness and vaginal pH 
were measured on different scales and thus ana-
lyzed by standardized mean differences (SMDs). 
For the pooled estimates, the 95% confidence 
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interval (CI) was calculated. P<0.05 was consid-
ered to indicate statistical significance. The I2 sta-
tistic was used to assess the statistical heterogene-
ity, with I2 > 50% indicating significant heteroge-
neity. Taking the heterogeneity among different 
studies into account, a random-effects model was 
used instead of a fixed-effect model. To find the 
source of heterogeneity and ensure the robust-
ness of the results, sensitivity and subgroup anal-
yses were performed to exclude each study in 
turn. Subgroup analysis was performed according 

to follow-up time (6 months and 12 months). 
Publication bias was evaluated by Funnel plots. 
 

Results 
 
Eligible studies and their characteristics 
A flow diagram of the inclusion of studies is 
shown in Fig. 1. Our initial search yielded 481 
records, and 196 duplicate records were excluded. 

 

 
 

Fig.1: Flowchart of study selection 
 

Through title and abstract screening, we excluded 
263 articles according to the exclusion criteria. 
For the 22 remaining studies, we downloaded the 
full texts and checked the information carefully, 
and 2 non-RCTs and 13 studies without available 
data were additionally excluded. Finally, we in-
cluded 7 studies in the meta-analysis (Table 1) 
(18-24). There were 486 participants (244 in the 
estrogen group and 242 in the control group). 

The average ages of the participants ranged from 
49 to 77 yr old, the body mass index (BMI) 
ranged from 18.93 kg/m2 to 35.80 kg/m2, and all 
participants were defined as postmenopausal. 
Vaginal estrogen was used in every trial, with dif-
ferent intervention periods and different treat-
ment doses (10 μg-1 g) and durations (3 wk-24 
wk). 
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Table 1: The main characteristics of the randomized controlled trials 

 

Refer-
ence 

Number 
of partic-

ipants 

Average age means 
(SD), y 

Intervention Duration of 
treatment 

Outcomes 

E Con-
trol 

E Control E Control   

Verghese 
2020 (14) 

5
0 

50 65.7±8.
2 

65.9±8.2 Estrogen 
pessaries 

No treat-
ment 

Preoperation, 
6w 

Postopera-
tion, 20w 

PFIQ-7; 
PISQ-12; 

PGI-I 

Tontivut
hikul 
2016 (12) 

2
0 

20 66.67±
8.05 

66.13±6.78 Estrogen 
cream, 
Pessary 

Pessary No operation, 
24w 

Epithelial 
thickness; 

Vaginal pH; 
VMI 

Sun 
2016 (11) 

9
3 

93 66±6.2
5 

65±5.75 Estrogen 
cream, 
Mesh 

Mesh Preoperation, 
6w 

PFIQ-7; 
PISQ-12; 

PGI-I 
Rahn 
2014 (10) 

1
5 

15 55.1±5.
4 

58.9±5.1 Estrogen 
cream, 

Placebo 
cream 

Preoperation, 
6w 

Epithelial 
thickness 

Vaccaro 
2013 (13) 

2
2 

20 66.3±1
0.2 

64.3±10 Estrogen 
cream, 

No treat-
ment 

Preoperation, 
2w-12w 

VMI 

Karp 
2012 (9) 

2
2 

21 65±7.4 66±7.9 Estradiol-
releasing 

vaginal ring, 

Placebo 
vaginal ring 

Postopera-
tion, 12w 

Vaginal pH; 
VMI 

Felding 
1992 (8) 

2
2 

23 63.5±9.
5 

64±6.75 Estrogen 
pessaries, 

Placebo 
pessaries 

Preoperation, 
3w 

Epithelial 
thickness 

E, estrogen treatment group; BMI, body mass index; PFIQ, Pelvic Floor Impact Questionnaire; PISQ, Pelvic Organ 
Prolapse/Urinary Incontinence Sexual Questionnaire; PGI-I, Patient Global Impression of Improvement; VMI, vag-
inal maturation index 

 
Risk of bias in the included studies 
All eligible studies performed random assign-
ment, but two of seven RCTs were assessed as 
having an unclear risk of bias in terms of the 
mode of generating random sequences because 
of the lack of a clear explanation of the method 
of randomization. The remaining studies were 
identified as having low risk, with random se-
quences generated by computers. In addition, 

four trials were conducted with allocation con-
cealment. Because of the nature of the interven-
tion, it was not possible to blind the clinicians or 
participants in all studies, but to avoid perfor-
mance bias and detection bias, three trials still 
reported the use of the double-blind method. 
With regard to the outcome, only three studies 
were identified as having a low risk of bias (Fig. 
2). 
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Fig.2: A summary of the results of risk of bias in including RCTs 
 

Effect of treatment on vaginal health 
The three vaginal health parameters included in 
this study demonstrated significant statistical het-
erogeneity (Table 2). The sensitivity analysis pro-
vided in Table 3 revealed no significant change in 
the heterogeneity or overall effect after excluding 
studies one by one. The number of trials evaluat-
ing vaginal health was too small to perform a 
subgroup analysis. The funnel plot showed no 
significant publication bias (Fig. 3). SMDs were 

used in this analysis to account for the different 
measurement methods for epithelial thickness 
and vaginal pH, and the VMI was measured by 
the MD. The VMI in the estrogen group was 
slightly higher than that in the control group 
(95% CI: 1.14-32.02, P=0.04); however, no sig-
nificant differences were observed in the other 2 
parameters of epithelial thickness and vaginal pH 
(95% CI: -0.54-3.31, P=0.16; 95% CI: -2.65-0.69, 
P=0.25).  

 
Table 2: Effectiveness of treatment for vaginal health 

 

Variable Number of 
Participations 
(E: Control) 

SMD 
or 

MD 

95%CI Overall 
effect 

P-
Value 

I2 P-
Value 

Epithelial 
thickness 

46:50 1.38 [-0.54,3.31] 0.16 93% <0.0001 

VMI 86:84 16.64 [1.15,32.13] 0.04 96% <0.0001 
pH 42:42 -0.98 [-2.65,0.69] 0.25 92% 0.0004 

E, estrogen treatment group; SMD, standardized mean difference; MD, mean difference; CI, confidence interval; 
VMI, vaginal maturation index 
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Table 3: Results of the sensitivity analysis 

 

Reference Epithelial thickness Vaginal maturation in-
dex 

Adverse events 

Heterogeneity 
I2 

Overall 
effect 

P-
Value 

Heterogeneity 
I2 

Overall 
effect 

P-Value 

Heterogeneity 
I2 

Overall 
effect 

P-
Value 

Felding 
1992 (8) 

95% 0.26 / / / / 

Rahn 
2014 (10) 

64% 0.91 / / 17% 0.70 

Tontivuthikul 
2016 (12) 

96% 0.41 40% <0.00001 34% 0.38 

Karp  
2012 (9) 

/ / 97% 0.42 10% 0.23 

Vaccaro 
2013 (13) 

/ / 96% 0.14 / / 

Verghese 
2020 (14) 

/ / / / 25% 0.31 

Sun 
2016 (11) 

/ / / / 5% 0.52 

The overall effect is significant when the P-Value for it is less than 0.05 

 

 
Fig.3: The funnel plots of all parameters. Note: the outcome index is as follows: A. epithelial thickness; B. vaginal 

maturation index; C. pH; D. PFIQ-7; E. PISQ-12; F. PGI-I; G. adverse events 
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Effectiveness of treatment for QoL 
The analysis of QoL included two studies in 
which the evaluation indicators included the 
PFIQ-7, PISQ-12 and PGI-I scores. Table 4 
shows that only Sun’s study and Verghese’s study 
were included in the analysis of QoL, and their 
studies were conducted at 6 and 12 months, re-
spectively (21),(24). There was no significant 
beneficial effect of estrogen compared with the 

control on the QoL parameters. The homogenei-
ty of the indicators, except the PGI-I score at 6 
months (I2=75%, P=0.05), in the two studies was 
acceptable (I2<50%, P>0.05). However, there 
were only two studies in this analysis, so sub-
group analysis could not be performed. No obvi-
ous asymmetry was found in the funnel plot of 
the PFIQ-7, PISQ-12 or PGI-I scores (Fig. 3). 

 
Table 4: Effectiveness of treatment for QoL 

 

Variable Month Number of  Par-
ticipations  
(E: Control) 

MD 
or RR 

95%CI Overall 
effect  
P-Value 

I2 P-
Value 

PFIQ-7 
6 131:134 3.60 [-3.13,10.33] 0.29 0% 0.87 

12 129:135 3.53 [-3.35,10.41] 0.31 0% 0.59 

PISQ-12 
6 104:107 0.62 [-0.73,1.98] 0.37 0% 0.32 

12 104:103 0.36 [-0.16,1.77] 0.62 37% 0.21 

PIG-I 
6 110:118 0.99 [0.92,1.07] 0.88 75% 0.05 

12 113:121 1.01 [0.95,1.07] 0.72 21% 0.26 

E, estrogen treatment group; MD, mean difference; RR, relative risk; CI, confidence interval; PFIQ, Pelvic Floor 
Impact Questionnaire; PISQ, Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire; PGI-I, Patient 
Global Impression of Improvement 

 
AEs 
Fig. 4 shows that five trials were included in the 
analysis of AEs. Although five of the seven RCTs 
included in this meta-analysis reported AEs, the 
analysis showed no significant difference in AEs 
between the estrogen group and the control 
group (95% CI: 0.84-1.48, P=0.46). Additionally, 
there was no significant heterogeneity in these 
two studies (I2<50%, P=0.28), suggesting that 

compared with the control, the topical use of es-
trogen in the treatment of POP did not increase 
the risk of ocular AEs in postmenopausal wom-
en. A sensitivity analysis of AEs showed that nei-
ther the heterogeneity nor the overall effect 
changed significantly after excluding studies one 
by one (Table 4). The funnel plot of AEs did not 
indicate substantial asymmetry (Fig. 3). 

 

 
 

Fig.4: The forest plot of adverse events 
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Discussion  
 
We analyzed seven RCTs to evaluate the impact 
of LET on vaginal health and QoL in postmeno-
pausal women with POP. To the best of our 
knowledge, this is the first systematic review and 
meta-analysis, which includes the most recent 
RCTs, of the effects of LET on vaginal health 
and QoL in postmenopausal women with POP. 
Currently, the effect of LET on POP in post-
menopausal women is controversial. In contrast 
with many studies assessed the effect of LET on 
POP repair-related complications (25, 26), this 
study focused on vaginal health and QoL and 
indicated that LET slightly improved the VMI in 
postmenopausal women with POP but did not 
lead to a remarkable change in epithelial thick-
ness; vaginal pH; or PFIQ-7, PISQ-12 or PGI-I 
scores. 
Epithelial thickness is a well-established clinical 
indicator used to reflect vaginal epithelial quality. 
Vaginal pH was determined in a standardized 
manner. Since vaginal pH was a dichotomous 
variable in Coelho’s study (27), it could not be 
compared with the results of other continuous 
variables, and we could not include the results of 
this study. A change in epithelial thickness and a 
change in vaginal pH are regarded as two main 
indicators for the diagnosis of poor vaginal health 
in postmenopausal women (28). Our results 
showed that locally applied estrogen did not sig-
nificantly improve epithelial thickness, suggesting 
that locally applied estrogen did not improve the 
tissue quality. In accordance with the epithelial 
thickness results, the vaginal pH results indicated 
that vaginal health was not significantly improved 
in postmenopausal women with POP after LET. 
Two of the three included studies reported con-
sistent trends (18), (21). One potential explana-
tion is that the drug concentration of local estro-
gen was too low to prevent side effects, including 
stoke and breast and endometrial cancers (29), so 
even if a highly sensitive analysis was performed 
to detect E1 and E2 in serum, there would be no 
significant differences between the groups (20). 
In addition, the vaginal epithelium of postmeno-

pausal women showed downregulation of steroid 
hormone receptor expression, resulting in no re-
sponse to LET (30). Changes in the expression of 
postmenopausal hormone receptors are also con-
troversial (31). A significant change was found in 
epithelial thickness after 6 wk of LET compared 
with a placebo in postmenopausal women with 
POP (20); A statistically significant decrease was 
reported at 12 wk after LET (19). These contra-
dictory results may be due to the method of re-
sults reporting, as the reports did not provide 
baseline values; therefore, the results compared 
were the last values obtained. In addition, the 
limited sample size could have contributed to the 
contradictory results, highlighting the importance 
of recording baseline data and achieving an ade-
quate sample size in this controversial field. 
The VMI can be used to quantify basal, interme-
diate and superficial epithelial cells as objective 
indicators for the evaluation of vaginal epithelial 
quality (32). In general, a lower VMI value indi-
cates a higher degree of atrophy. The VMI was 
higher in the treatment group than in the control 
group, indicating that LET was able to improve 
the degree of vaginal atrophy. Interestingly, this 
result contradicts that found for vaginal pH and 
epithelial thickness, which are objective, effective 
and inexpensive indicators that can be used for 
analysis of vaginal health. The most likely expla-
nation for this discrepancy is that the sample size 
in the current study was too small, and the heter-
ogeneity between studies was too large. LET sig-
nificantly improved vaginal health in postmeno-
pausal women with VA (33), but in our analysis, 
there was almost no difference between the 
treatment and control groups. The difference in 
the results may be due to inconsistencies in the 
methods used. Patients usually choose a cream or 
tablet for LET, but for nonsevere POP, doctors 
generally advise insertion of a uterine pessary as 
the primary treatment (34), so patients are more 
likely to choose a vaginal ring or cream with a 
pessary for LET. These therapeutic options may 
inhibit the therapeutic effect of local estrogen on 
vaginal health. Notably, the number of studies 
included in this analysis was limited, which lim-
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ited the results to some extent. However, if LET 
can improve vaginal health in patients with POP, 
it will be a convenient treatment option for doc-
tors, who can apply the treatment during the op-
eration, thus reducing the occurrence of postop-
erative complications. However, if the symptoms 
of VA cannot be improved, treatment with topi-
cal estrogen is not recommended because it will 
increase the discomfort of patients and the cost 
of treatment. Additionally, though clinical trials 
and observational studies have found that the 
risks associated with systemic estrogenic therapy 
are low, the product label for low-dose vaginal 
estrogenic therapy still indicates risks associated 
with systemic estrogenic therapy, and the psycho-
logical burden of patients may increase because 
they are worried about side effects. 
The PFIQ and PISQ were developed in 2001, 
and they are now among the most commonly 
used instruments for measuring QoL in those 
affected by POP (35, 36). Because they are sensi-
tive to changes, they are suitable for epidemiolog-
ical studies and for the evaluation of treatment 
results. These two questionnaires have been used 
in numerous studies, and their shorter versions, 
the PFIQ-7 and PISQ-12, have also been validat-
ed (37, 38). The PFIQ-7 covers the impact of 
POP on daily life, and the PISQ-12 covers sexual 
function in heterosexual, sexually active women 
with POP. The results of the present study 
showed that the PFIQ-7 and PISQ-12 scores of 
postmenopausal POP patients were not signifi-
cantly improved at 6 or 12 months after LET. 
However, this result is contrast with one of the 
included studies, which concluded that the topi-
cal use of estrogen improved the PISQ-12 score 
at 12 months (24). The reason for this conflicting 
conclusion may be that only two eligible trials 
were included. Moreover, the PISQ-12 covers 
only women who are sexually active in a hetero-
sexual relationship, which led to a small number 
of studies being included, so the credibility of the 
findings is also questionable. Regarding PFIQ-7 
scores, consistent with our results, the included 
studies showed no statistically significant differ-
ence between the experimental and control 
groups (21, 24). This is mainly because most of 

the participants in both groups underwent sur-
gery for prolapse, and the improvement in the 
symptoms of most patients was related to sur-
gery, largely obscuring the possible benefits of 
estrogen. Consistent with the results of this 
study, LET did not significantly improve endo-
thelial thickness or vaginal pH, suggesting that 
this intervention neither improved the sutured 
tissue during repair nor maintained the integrity 
of the pelvic floor tissue, so there may have been 
no significant effect on QoL. However, our anal-
ysis included only two experimental results; 
therefore, LET might be effective in improving 
PFIQ-7 and PISQ-12 scores. 
As a global index for the evaluation of the effica-
cy of genitourinary prolapse surgery, the PGI-I is 
also used to assess QoL (39). Unlike the PFIQ-7 
and PISQ-12, which are relatively long and re-
quire the calculation of scores, the PGI-I only 
requires patients to rate their response to inter-
ventions such as POP surgery, making the PGI-I 
easier to use and the results easier to interpret 
(40). According to our results, the PGI-I score 
did not significantly improve after treatment with 
local estrogen, suggesting that vaginal estrogen 
treatment did not improve the QoL of postmen-
opausal women with POP, consistent with the 
conclusion drawn above regarding the lack of 
improvement in the PFIQ-7 and PISQ-12 scores 
after LET. The lack of improvement in the PGI-I 
score may also be due to the lack of improve-
ment in vaginal health after LET. Furthermore, 
the average time of surgical failure requiring re-
peat POP repair was within 2 yr after the first 
operation (41); the follow-up period in the in-
cluded studies was only one year, which was in-
sufficient and may have affected our results. 
Moreover, our results are still controversial due 
to the small number of RCTs included; thus, 
more RCTs should be performed in the future. 
Our study revealed no difference in the rate of 
AEs between the LET and control groups, but 
AE-related dropouts were reported in the includ-
ed studies. Among the patients, the primary rea-
son for dropping out was discomfort caused by 
the pessary. Patients treated with a pessary had 
granulation tissue, and it is likely that placing a 
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foreign object on the thin, recently damaged vag-
inal epithelium may have led to additional tissue 
inflammation and vaginal discomfort or pain, 
consistent with a foreign object reaction. To de-
termine the AEs related to the vaginal estrogen 
intervention, future research in this field should 
assess more AEs in those receiving LET without 
a pessary and those in the control group, and 
more studies on side effects, especially the long-
term monitoring of systemic effects in the course 
of treatment and in postmenopausal women with 
severe POP symptoms, should be conducted. 
Several potential limitations in our study should 
be considered. First, because the number of stud-
ies included was small, sensitivity and subgroup 
analyses could not be conducted to identify the 
source of heterogeneity among the trials, alt-
hough the random-effects model and SMDs were 
used to address this problem. Second, because of 
the short follow-up time, we could not determine 
the long-term effects of topical estrogen use. 
Third, although only RCTs were included in our 
analysis, the number of included trials was lim-
ited, which led to the low reliability of the results. 
Therefore, more large-scale, high quality, ran-
domized, double blind, placebo-controlled trials 
are needed in the future to obtain a higher level 
of evidence in this research field. 
 

Conclusion 
 
LET increased the VMI in postmenopausal 
women with POP but did not significantly im-
prove epithelial thickness or vaginal pH, which 
are other indicators of vaginal health. Therefore, 
the efficacy of vaginal estrogen in the treatment 
of vaginal injury remains a controversial topic, 
and more RCTs are needed to explore the effect 
of vaginal estrogen on vaginal health in post-
menopausal women with POP symptoms. 
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