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ABSTRACT
Background: Pelvic organ prolapse (POP) affects up to 50% of postmenopausal women, negatively impacting sexual function 
and quality of life. While surgery remains the primary treatment, increasing attention has been given to perioperative vaginal 
oestrogen therapy and its potential impact on surgical outcomes.
Objectives: This systematic review aims to evaluate the latest evidence on the role of vaginal oestrogen therapy in perioperative 
management and its impact on surgical outcomes in postmenopausal women with POP.
Search Strategy: A systematic literature search was performed across PubMed, MEDLINE, Clini calTr ials. gov and Embase 
from inception to December 31, 2024. No geographic restrictions were imposed and only peer- reviewed English- language studies 
were included.
Selection Criteria: Only prospective, randomised controlled trials (RCT) examining perioperative vaginal oestrogen therapy in 
postmenopausal women undergoing POP surgery were included.
Data Collection and Analysis: Study identification and data extraction were independently performed by two and three au-
thors, respectively. The Cochrane Collaboration's tool was used to assess bias, with disagreements resolved by a fourth reviewer.
Main Results: Ten studies involving 709 patients were analysed. Vaginal oestrogen therapy showed a positive effect on Vaginal 
Maturation Index (VMI), vaginal thickness and surgeon's perception of tissue quality. It also appeared to reduce postoperative 
urinary tract infections (UTIs) and antibiotic use. However, no significant impact on sexual function, surgical ease, rates of sur-
gical failure or POP recurrence was observed.
Conclusions: Despite potential benefits in enhancing vaginal tissue quality and reducing UTIs and antibiotic use, current evi-
dence is limited. Further standardised trials are needed for more definitive conclusions.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
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1   |   Introduction

Pelvic organ prolapse (POP) is a major healthcare issue charac-
terised by the descent of one or more of the female pelvic organs 
(bladder, uterus, rectum, vaginal walls or vaginal cuff), affecting 
up to 50% of postmenopausal women [1–3]. Frequently, it can be 
associated with symptoms such as pelvic pressure or discom-
fort, urinary incontinence or difficulties in urinating, bowel dys-
functions and discomfort during sexual intercourse, having a 
detrimental impact on sexual function and overall quality of life 
[4–11]. The descent of the pelvic organs is often inextricably bound 
up with a very common comorbid condition: the genitourinary 
syndrome of menopause (GSM), comprising vulvovaginal atro-
phy (VVA) that also plays a crucial role [12–14]. This pathologic 
condition is strongly connected to weakening or damage of pel-
vic floor muscles and connective tissues, often occurring during 
postmenopause along with declining oestrogen levels, with inci-
dence rising with age [15, 16]. Although separating menopause ef-
fects from general ageing is arduous, the oestrogen- responsiveness 
of pelvic organs and surrounding epithelium, connective and 
muscular tissues is well- established. The decline of endogenous 
oestrogen levels gradually leads to thinning of the vaginal wall, 
causing dryness, soreness and irritation: factors all contributing 
to a vicious cycle, worsening POP severity [17, 18]. For all these 
reasons, despite surgical repair remaining the mainstay treatment 
for symptomatic prolapse, considerable attention has been paid to 
perioperative vaginal oestrogen as a potential aid in maximising 
surgical outcomes. Many trials have been conducted on this issue, 
using different molecules, compounds, treatment schemes and 
follow- up protocols [19]. Nevertheless, to date, the real effects and 
impact of adjuvant vaginal oestrogen therapy on perioperative out-
comes in postmenopausal women with POP remain vague.

To clarify the state of evidence, we conducted a systematic re-
view of randomised controlled trials (RCT) available in the lit-
erature up to December 31, 2024 on the topic, intending to shed 
light on the ongoing long- standing issue: does perioperative 
vaginal therapy with oestrogen have any impact on the periop-
erative outcomes of postmenopausal women with POP who un-
dergo vaginal surgical repair?

2   |   Methods

2.1   |   Eligibility Criteria, Information Sources, 
Search Strategy

The protocol was structured a priori. It outlined strategies for 
screening the literature, including examining articles, as well 
as data extraction and analysis. Therefore, it was registered in 
the International Prospective Register of Systematic Reviews 
(PROSPERO) database (CRD42024620629). A systematic lit-
erature review was conducted, searching for eligible trials in 
four electronic databases (PubMed, MEDLINE, Clini calTr ials. 
gov and Embase) from their inception to December 31, 2024 
(Appendix S1, Table 1). Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses (PRISMA) guidelines were strictly 
followed [20]. Specific search terms used for study development 
were the following text words and Medical Subject Headings 
(MeSH): (‘hormonal treatment’ or ‘oestrogen’ or ‘hormonal 
therapy’) and (‘pelvic organ prolapse’ or ‘POP’) and (‘surgery’ 

or ‘surgical management’ or ‘repair’) and ‘postmenopausal 
women’. Furthermore, the reference lists of all eligible papers 
were extensively screened and manually checked, searching for 
potential studies not initially comprehended by the electronic 
search.

Concerning the study design, the selection was strictly limited 
to prospective RCTs. Neither language nor geographic location 
limitations were adopted, but only English- language articles 
were included in the final analysis.

The focus of the present review was specific to RCTs examining the 
perioperative outcomes of vaginal oestrogen treatment (compared 
to placebo or no treatment) in postmenopausal women (at least 
1 year after spontaneous or surgical menopause) with any grade 
or type of POP eligible for surgical repair. We considered both pre-
operative and postoperative outcomes, any compound containing 
natural or synthetic oestrogen in any route of vaginal administra-
tion (cream, gel, ring and pessary) or dose, with no restriction to 
the treatment length of time. We included, in the final analysis, all 
the studies in which a vaginal surgery for POP repair was sched-
uled, with no limitations in the vaginal surgical technique (e.g., 
vaginal hysterectomy, native tissue reconstructive techniques and 
reconstructive procedures using mesh). All the studies that did not 
meet the inclusion criteria were excluded.

2.2   |   Study Selection

The electronic search and the eligibility of selected studies were 
performed independently by two authors (G.S. and S.G.V.). To 
deal with discrepancies, any dispute regarding study inclusion 
was resolved by consulting a third reviewer (S.A.). The first step 
was excluding duplicate studies according to the title, authors, 
year of publication and journal. Afterwards, studies were se-
lected according to the title and abstracts. A thorough perusal of 
the full text of the eligible studies then followed.

2.3   |   Data Extraction

Data extraction was carried out by three authors (G.S., S.G.V. 
and S.S.), sifting information about the study design, partici-
pants' baseline characteristics, intervention protocol scheme 
and analysed outcomes for each study.

2.4   |   Assessment of Risk of Bias

To assess the risk of bias, Cochrane Collaboration's tool was in-
dependently applied by three reviewers (G.S., S.G.V. and M.N.D.) 
[21]. Disagreement was resolved by discussion with a fourth re-
viewer (S.A.). The results of the risk of bias assessment are listed 
in Table S1.

2.5   |   Data Synthesis

The synthesis of the findings from the included studies was 
structured around the target population characteristics, the type 
of intervention (compounds and route of vaginal administration, 
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lengths of treatment and follow- up) and the type of perioperative 
outcome considered.

3   |   Results

3.1   |   Study Selection and Study Characteristics

A total of 469 records were originally identified through data-
base search and citation checking. Details of the selection pro-
cesses are shown in Figure S1. Seventy- five trials were removed 
as duplicated records. After title and abstract screening, 382 tri-
als were removed as out- of- topic, as studies having a design dif-
ferent from RCTs or as ongoing studies with still no publication 
available. After screening the full text, 10 trials were assessed to 
meet the eligible criteria and included in the final analysis, rep-
resenting 709 total patients. The results of the included studies 
are detailed in Table 2.

3.2   |   Risk of Bias of Included Studies

The results of the risk- of- bias assessment are shown in Figure S2 
and Figure S3.

The details of support for each judgement are shown in Table S1.

3.3   |   Synthesis of Results

3.3.1   |   Compounds and Route of Vaginal 
Administration

Among the included trials, eight used vaginal cream as a 
treatment compound [22–29]. Only in one study was a vaginal 
pessary used [30]. Lastly, in another trial, a low- dose oestradiol- 
releasing vaginal ring was administered [31]. The detailed com-
pounds and routes of administration have been summarised in 
Table S2.

3.3.2   |   Treatment and Follow- Up Lengths

The majority of included studies assessed the effect of vaginal 
treatment with oestrogen administered before surgery [22–24, 
28–30]. Only one study focused on the effect of postoperative 
local treatment [31]. To a population of 199 randomised women, 
the treatment was administered both before and after surgery 
and the results obtained were the subject of three different stud-
ies with different outcomes and follow- up lengths [25–27]. The 
shortest treatment length was 3 weeks before surgery with vag-
inal pessaries, the longest was 12 months after surgery with 1 g 
of conjugated oestrogen cream, 0.625 mg/g, with the longest fol-
low- up lasting 36 months [27, 30].

3.3.3   |   Perioperative Outcomes

3.3.3.1   |   Cytological and Histological Changes of Vagi-
nal Tissue. Among the 10 enrolled studies, 3 assessed cyto-
logical changes on the vaginal epithelium after local oestrogen A
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treatment [28, 30, 31]. The first trial ever published on this topic 
aimed to evaluate the changes in the Vaginal Maturation Index 
(VMI) and the Estrogenic Index (EI) by assessing the propor-
tional representation of superficial, intermediate and parabasal 
cells. After 3 weeks with vaginal pessaries containing 25 μg 
of micronized oestradiol, a significant improvement in EI was 
found immediately before surgery and the histological analysis 
demonstrated an improvement in vaginal epithelium thickness 
in the treatment group (p < 0.001 and p = 0.017, respectively) 
[30]. Two trials evaluated perioperative VMI modification [28, 
31]. One single- blinded RCT evaluated presurgical treatment 
with 1 g of conjugated oestrogen vaginal cream daily from 2 to 
12 weeks before surgery and showed a significant improvement 
of vaginal tissue maturation compared to placebo (p < 0.001) 
[28]. This occurred in spite of the total vaginal thickness 
not showing significant differences between the groups at 
the end of the treatment [28]. In 2012, Karp et  al. [31] evalu-
ated the effects of postoperative local treatment with oestrogen 
on VMI, finding that the administration of 7.5 μg of oestradiol 
per day through a vaginal ring for 12 weeks after vaginal recon-
structive surgery significantly improved VMI compared to pla-
cebo or no treatment (p < 0.01).

Regarding histological analysis, three trials assessed modifica-
tions in vaginal epithelium thickness with perioperative vagi-
nal oestrogen treatment [24, 28, 30]. Felding et al. [30] showed 
that preoperative treatment with vaginal pessaries containing 
25 μg of micronized oestradiol succeeded in an improvement of 
vaginal mucosa thickness (p = 0.017). In 2014, Rahn et al. [24] 
showed that preoperative treatment with vaginal conjugated 
oestrogen cream for 4–8 weeks significantly improved vaginal 
mucosa thickness, but not muscularis thickness (p = 0.002 and 
p = 0.088, respectively), compared to placebo. On the other hand, 
Vaccaro et al. [28] found no significant improvement in vaginal 
thickness after preoperative treatment (p > 0.05).

Among the trials, two investigated the presence of granula-
tion tissue and microscopic inflammation in vaginal smears 
of patients treated with vaginal oestrogen. Karp et al. found a 
significantly lower granulation tissue presence after 12 weeks 
of postoperative treatment in women treated with oestradiol- 
releasing vaginal ring compared to placebo vaginal ring and 
controls without vaginal ring (p < 0.01). Conversely, Rahn et al. 
[25, 31] reported a significantly higher occurrence of granulation 
tissue in the oestrogen group compared to placebo at 6 months 
post- surgery (p = 0.048).

One trial assessed the changes in vaginal pH with perioperative 
local oestrogen treatment, assessing that postoperative treat-
ment provided an improvement (decreasing) in vaginal pH in 
women who received postsurgical treatment compared to pla-
cebo or no treatment (p = 0.014) [31].

3.3.3.2   |   Objective Improvement of Atrophy and Clinical 
Changes. Rahn et  al. [25, 26] through the Vaginal Atrophy 
Assessment Tool (VAAT), reported a significant difference in 
the objective improvement of atrophy at the blinded preopera-
tive assessment after treatment with oestrogen (p = 0.01). Simi-
larly, Karp et al. [31] found an improvement in objective atrophy 
after postoperative treatment at 12 weeks (p < 0.01). In contrast, 
no differences were reported in two other trials [22, 28]. No 

significant differences were found after presurgical treatment in 
POP- Q measurement [24, 25].

3.3.3.3   |   Subjective Improvement of POP- Related Dis-
comfort. Two studies investigated outcomes related to sub-
jective improvement in POP- associated discomfort [25, 29]. 
Rahn et al. [25] reported data on the Pelvic Floor Impact Ques-
tionnaire- 7 (PFIQ- 7) and the Pelvic Floor Distress Inventory- 20 
(PFDI- 20), assessed after 12 months of perioperative oestrogen 
treatment, showing improvement in both treatment and placebo 
groups, though without a statistically significant difference. 
Similarly, Sun et al. [29] presented PFIQ- 7 results at 12 months 
following surgery, after a 6- week preoperative course of vaginal 
oestrogen. Despite improvements in both groups, these changes 
were not statistically significant in either the intention- to- treat 
or per- protocol analyses.

3.3.3.4   |   Quality of Life. No trial among the included ones 
assessed this outcome.

3.3.3.5   |   Sexual Function. Three trials assessed this out-
come [23, 25, 26]. Rahn et al. in 2023, through the POP/urinary 
incontinence sexual questionnaire (PISQ), found no significant 
difference in sexual function after perioperative vaginal oes-
trogen treatment both at the preoperative assessment and at 
12 months after surgery [25, 26]. Nevertheless, sexual function 
improved in both groups at 12 months after surgery, with a 
PISQ- IR score increased by 0.36 points (95% CI, 0.16–0.56) in 
the vaginal oestrogen group and by 0.42 points (95% CI, 0.23–
0.61) in the placebo group, showing a minimal, although not sta-
tistically significant difference (−0.06 points; 95% CI, −0.37 to 
0.24, p = 0.10) [25]. Moreover, in another study by the same 
authors, dyspareunia rates before surgery did not differ between 
treatment and placebo groups (p = 0.49) [26]. Similarly, Mar-
schalek et al. [23] found no significant difference at surgery time 
in the sexual domain score with or without presurgical treat-
ment for 6 weeks with vaginal oestradiol cream.

3.3.3.6   |   Intraoperative Outcomes. Of the ten included 
studies, one carried out on 120 randomised women assessed 
differences in intraoperative outcomes after presurgical vag-
inal treatment with oestrogen. After 6 weeks of presurgical 
treatment with vaginal oestrogen, no significant differences 
were found with placebo regarding operative time, total length 
of stay and intraoperative blood loss > 500 mL rate (all p > 0.05) 
[22]. Likewise, Rahn et al. reported no significant differences in 
the operative time, intraoperative estimated blood loss and need 
for transfusion [25]. However, the intraoperative surgeon's per-
ception of tissue quality at vaginal apex on a scale ranging from 1 
(thin, attenuated and poor) to 5 from (thick, healthy and robust) 
was significantly greater in the oestrogen group (p = 0.02) [25].

3.3.3.7   |   Postoperative Outcomes. Use of analgesics, 
antibiotics and readmission rate: Marschalek et  al. found 
no significant difference in the postoperative use of analgesics 
or readmission rate between the two groups (both p > 0.05). 
However, they noted a significant difference in the need for anti-
biotics after surgery, with a higher recurrence in the group that 
did not receive presurgical treatment (6% vs. 29%, p = 0.003) 
[22]. Postsurgical Complications: Two studies outlined a signifi-
cant difference regarding the incidence of postoperative Urinary 
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Tract Infection (UTI), with a lower incidence in the treated 
group [22, 30]. A lower incidence of UTIs in the oestrogen 
group within 1 year after surgery, though not statistically signif-
icant, was reported in two other studies (p = 0.12 and p = 0.419) 
[25, 29]. One study reported Postoperative Urinary Retention 
(POUR) incidence, showing a higher rate in the oestrogen group 
(55% vs. 27%, p = 0.045) [22]. Notably, this was the only postsur-
gical complication statistically more prevalent in the oestrogen 
group, unlike UTIs, postoperative haemorrhage and surgical site 
infection [22]. No differences were found in the mesh exposure 
rate or surgical failure at 12 and 36 months in the other three 
included trials [25, 27, 29]. Nevertheless, Rahn et al. observed, 
though not significant, a worse incidence of surgery failure at 
12 and at 36 months in oestrogen- treated patients [25, 27]. How-
ever, a per- protocol analysis showed a significant difference in 
failure probability at 12 months, with the oestrogen group hav-
ing a higher risk (HR 2.44 [95% CI, 1.01–5.89]) [25].

4   |   Discussion

4.1   |   Main Findings

Among the outcomes assessed in the included trials, cytologi-
cal and histological changes of the vaginal tissue after oestro-
gen treatment are the most frequently investigated (7 out of 
10 studies), with the majority evidencing a favourable impact 
of oestrogen therapy on VMI and vaginal thickness at surgery 
[24, 28, 30, 31]. Nevertheless, results regarding the presence of 
granulation tissue after local oestrogen treatment were incon-
clusive [25, 31]. Indeed, Karp et al. reported a lower degree of 
inflammation and granulation tissue in the oestrogen- releasing 
vaginal ring group, but these findings were based on compari-
sons with both a control group that did not receive any vaginal 
ring postoperatively and a placebo vaginal ring group. As such, 
it is difficult to disregard the potential confounding effect of a 
non- active vaginal ring, which not only lacks hormone- releasing 
properties but also functions as a foreign body in direct contact 
with a recent surgical wound, potentially influencing inflam-
mation and granulation tissue formation. Furthermore, in tri-
als assessing vaginal tissue quality at surgery after preoperative 
treatment, the intraoperative surgeon's assessment is often lack-
ing and the impact on the easiness of surgical technique, effort-
less surgical plans dissection, operative time and intraoperative 
blood loss is poorly investigated. Only Rahn et al. [25] reported 
data regarding both histological characteristics of the vaginal 
tissue and surgeon's intraoperative assessment, along with in-
traoperative outcomes details. Nevertheless, they did not focus 
on VMI, EI or vaginal wall thickness, but only on the presence of 
granulation tissue. Moreover, this analysis was not actually con-
ducted at surgery time, but 6 months after surgery. Although the 
correlation between improved tissue quality (based on cytolog-
ical and histological improvements) after vaginal oestrogen and 
surgical performance remains unclear, the surgeon's intraopera-
tive perception of vaginal apex tissue quality, rated 1–5, showed 
significantly better thickness, health and robustness in patients 
receiving vaginal oestrogen [25]. Perioperative treatment with 
vaginal oestrogens seems to have a positive impact on lowering 
postsurgical complications (surgical site infection, postoperative 
haemorrhage and postoperative infection). However, the num-
ber of trials assessing these outcomes is low. The most apparent 

result is the decreased incidence of postoperative UTIs, which 
may be associated with the lower recourse to antibiotics in pa-
tients treated with perioperative oestrogens [22, 25, 29, 30]. In 
2023, Taithongchai et al. drew aligned conclusions: from their 
results it emerged that topical vaginal oestrogen combined with 
surgery was associated with a reduced occurrence of postoper-
ative UTIs, compared with surgery alone [19]. However, they 
concluded that these results should be interpreted with caution, 
due to the extreme heterogeneity of assessed outcomes, tools and 
time points in the analysed studies.

4.2   |   Interpretation

The lower susceptibility and frequency of urogenital infections 
could be linked to the improvement of vaginal pH (which ap-
pears to be lower after local oestrogen treatment) noted by 
certain authors [31]. Indeed, it is well- known that an oestrogen- 
related improvement in both VMI and vaginal pH could pro-
mote the proliferation of vaginal lactobacilli, which are poorly 
represented in women with GSM [32–36]. Nevertheless, no trial 
has been found assessing the modification of vaginal microbiota 
before and after local oestrogen treatment in postmenopausal 
women focusing on the impact of such a change on periopera-
tive outcomes when surgical repair is performed. In light of this, 
further data are needed to draw more weighted conclusions.

From the results of this review, sexual activity quality does not 
seem to improve with perioperative local oestrogen therapy: in-
stead, sexual function appears to be improved in both oestrogen- 
treated group and placebo group or patients who received no 
therapy at all [25, 26]. A 2017 subanalysis of an RCT by Caruso 
et  al. showed that sexual function, evaluated with PISQ- 12 
score, significantly improved at 13th week after surgery in pa-
tients who received both preoperative and postoperative vaginal 
oestrogens, compared to those who only received preoperative 
therapy. Furthermore, the improvement of sexual function in 
those who did not receive oestrogen was significantly lower than 
in those who received both therapies, but similar to the patients 
who received only presurgical treatment [37]. This suggests that 
surgery may play a crucial role in the improvement, regardless 
of perioperative treatment, but the use of local oestrogen before 
and after surgery may maximise its beneficial effect. Available 
data on this outcome are too few and further research is needed 
to draw more thoughtful conclusions.

The female genital tract is highly responsive to oestrogen. After 
menopause, decreased oestrogen levels can lead to vaginal at-
rophy, dryness and a weakening of both the vaginal epithelium 
and the pelvic- supporting structures  [15–18]. Local oestrogen 
therapy can counteract these effects by stimulating cell prolif-
eration, improving blood flow and enhancing tissue strength 
and elasticity. These changes may not only play a key role in 
reducing the risk of trauma during surgery but also promote 
better surgical outcomes by restoring vaginal tissue integrity 
and enhancing collagen synthesis. A recent systematic review 
and meta- analysis investigating the effect of vaginal oestrogen 
therapy on vaginal wound healing after vaginal surgery, both 
in animals and in humans, showed that local oestrogen therapy 
improves neovascularisation, accelerates microscopic wound 
closure and enhances collagen synthesis in pelvic tissues [38]. 
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Furthermore, oestrogen appears to mitigate the inflammatory 
response, reducing excessive inflammation that could impair 
healing and contribute to postoperative complications [38]. By 
improving tissue health and facilitating optimal wound healing, 
vaginal oestrogen therapy may accelerate recovery and promote 
short-  and long- term surgical success.

4.3   |   Strengths and Limitations

This systematic review has several limitations in terms of the 
heterogeneity of the included studies. Besides the lack of stan-
dardisation of the assessed outcomes, surgical techniques for 
POP repair and length of follow- up periods, one of the most con-
straining aspects is the non- uniformity of treatments, oestrogen 
molecules and administration methods. While most authors 
used vaginal oestrogen cream, dosages and durations varied. 
Additionally, one study adopted vaginal rings as hormone- 
releasing method, which release oestrogen systemically, not just 
locally [31]. Furthermore, some trials focused on preoperative 
treatment, while only one focused on exclusive postoperative 
treatment and others on both preoperative and postoperative 
treatment. Collectively, due to the lack of homogeneity in the 
data of the included studies, there was insufficient scope to con-
duct a meta- analysis. These aspects may affect the accuracy of 
the conclusions and strength of evidence of the review. Further 
trials on the topic with the same design and methodology could 
facilitate more weighed conclusions and ensure more trust-
worthy scientific evidence.

5   |   Conclusion

Data concerning the impact of perioperative vaginal oestrogen 
therapy in postmenopausal women undergoing surgery for POP 
are limited. To date, the preponderance of evidence supports the 
use of vaginal oestrogens before surgical interventions for POP, 
based on objective improvements in tissue quality at surgery and 
likely decreased frequency of early postoperative infections (in-
cluding UTIs). Nevertheless, ongoing postoperative use of local 
oestrogen for preventing recurrent prolapse is not supported by 
the literature and current evidence is too weak to draw any solid 
conclusion. So far, no clear impact on sexual function, quality of 
life, surgical ease or POP recurrence seems to stand out. Further 
research should better address the role of vaginal oestrogen 
treatment in postmenopausal women before and after vaginal 
surgical repair for POP, with more trials following standardised 
protocols (uniformizing compounds, posology, therapy lengths, 
surgical techniques and time points of measurement), with the 
aim to provide more accurate scientific evidence on the impact 
on perioperative outcomes and possible benefits or harms of 
vaginal oestrogen therapy in this category of patients.
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