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Abstract
Introduction and hypothesis The differential impact of specific pelvic organ prolapse (POP) surgery on sexual activity and
function is unknown. Our primary aim was to analyse sexual inactivity and function in women with symptomatic advanced
stages of POP and the changes incurred after laparoscopic or vaginal mesh surgery.
Methods We performed a secondary analysis of sexual outcomes of a previously published randomised controlled trial com-
paring laparoscopic sacrocolpopexy/cervicopexy (LSC-Cx) and anterior vaginal mesh (AVM) in 120 women (60/group) with
symptomatic anterior POP stage ≥ 3 and apical ≥ 2. Sexual activity and function were assessed preoperatively and 1 and 2 years
postoperatively using the Pelvic Organ Prolapse/Incontinence Sexual Questionnaire-IUGA-Revised (PISQ-IR).
Results Sexual activity was recovered in 42.9% of non-sexually active (NSA) women 1 year postoperatively, mainly in women
with higher preoperative POP-related subscale scores of the PISQ-IR, which indicated a negative preoperative sexuality by POP.
Recovery of sexual activity was greater after LSC-Cx, albeit not significantly (2 years: 35.5% AVM vs. 45% LSC-Cx). Among
sexually active (SA) women preoperatively remaining SA postoperatively, the difference in the mean PISQ-IR summary score
significantly improved [mean baseline difference – 2 years; all: 0.3 (95% CI 0.1 to 0.5) p = 0.001; AVM 0.19 (95% CI –0.1 to
−0.5) p > 0.05; LSC-Cx 0.37 (95% CI 0.1 to 0.7) p = 0.003]. Preoperative dyspareunia was significantly reduced after LSC-Cx
(baseline: 24.6%, 2 years: 9.8%, p = 0.0448), but not after AVM (baseline: 20.7%, 2 years: 18.2%, p = 0.7385).
Conclusions Most women reported improved sexual activity and function 2 years after LSC-Cx or AVM, mainly because of
enhanced POP-related subscales in both NSA and SA women. Recovery of sexual activity and improved sexual function were
greater after LSC-Cx compared to AVM, likely related to less postoperative dyspareunia.
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Introduction

The sexuality of women with pelvic organ prolapse (POP) is
underexplored, especially in those with POP with a high risk
of recurrence (≥ stage 3) [1]. In addition, the impact of POP
surgery on sexual activity and function is controversial in the
literature [2], with some studies reporting improvement [3–6],
while others showed no differences [7, 8] or worse sexuality
[9] after surgery. These different results may be the conse-
quence of the great variety of surgical techniques (vag-
inal, abdominal, with or without mesh, with or without
anti-incontinence surgery) and the diversity of the mea-
suring instruments used.

Although different randomised controlled trials have
assessed dyspareunia after POP surgery with or without mesh,
not all used validated questionnaires on sexual function or
evaluated sexual activity pre- and postoperatively [1].
Therefore, the ICI 2017 recommends the use of validated
questionnaires to measure sexual function in women before
and after prolapse surgery and to report sexual activity and
dyspareunia rates pre- and post-intervention in all patients [1]
to determine the positive and negative effects of different sur-
gical procedures on female sexuality. With this knowl-
edge we can provide advice to women according to
their sex life at the time of treatment planning and their
expectations after surgery.

The PISQ-IR (Pelvic Organ Prolapse Questionnaire/
Urinary Incontinence Sexual Function Questionnaire-IUGA
Revised) is a validated evaluation tool which can be used
clinically as well as in research for the assessment of sexuality
in womenwith female pelvic floor disorders [10]. It is the only
condition-specific questionnaire to assess both sexually active
and sexually inactive women.

In this context, the objective of this analysis was to describe
sexual activity and function preoperatively with PISQ-IR and
longitudinally over a 2-year follow-up period in women who
required POP surgery with mesh [11]. In women with ad-
vanced stages of POP (≥ stage 3 anterior vaginal wall descent,
≥ stage 2 apical descent), we hypothesised that POP impaired
sexual activity and function, and we also hypothesised that
postoperative female sexuality will significantly improve but
will differ between women undergoing laparoscopic
sacrocolpopexy/cervicopexy (LSC-Cx) versus anterior vagi-
nal mesh (AVM) repair.

Materials and methods

The present study was a planned secondary analysis of the
sexual activity and function outcomes of a prospective
randomised controlled trial (RCT) performed from January
2011 to March 2017 [11]. We included women with symp-
tomatic POP requiring surgery (primary or recurrence), with

anterior vaginal wall descent (≥ stage 3) and apical descent (≥
stage 2). Patients were randomly allocated into two groups
according to the type of POP surgery with mesh: AVM
(Elevate® Anterior and Apical; AMS, Minnetonka, MN,
USA) or LSC-Cx, using a computer-generated randomisation
list by order of inclusion.

The exclusion criteria included women under 21 years of
age, with comorbidity or at high anaesthetic risk requiring a
particular approach, the inability to comprehend question-
naires or attend follow-up visits, previous sacrocolpopexy or
a vaginal mesh procedure and a history of pelvic radiotherapy.

The study protocol was approved by the Ethics Committee
of our institution (number: 2010/5989), and the trial was reg-
istered at ClinicalTrials.gov (Identifier: NCT01097200).
Written informed consent was obtained from all patients.

The primary aims and detailed methodology of this
randomised prospective study have been described else-
where [11].

Patients were visited preoperatively and 1 and 2 years post-
operatively by two urogynaecologists not related to the sur-
gery. In all the visits, the patients completed the same validat-
ed self-administered Spanish versions of the following ques-
tionnaires for urinary, anal and POP symptoms: the
International Consultation on Incontinence Questionnaire-
Short Form (ICIQ-UI-SF) [12] with scores ranging from 0 to
21 points and the Pelvic Floor Distress Inventory-20 (PFDI-
20) [13], which has a global score ranging from 0 to 300.
Sexual activity and function were evaluated with the PISQ-
IR, which is a condition-specific questionnaire validated in
Spanish [10], including 14 items and 6 subscales addressed
to sexually active (SA) patients and 5 items and 4 subscales
for non-sexually active (NSA) patients (Appendix 1). The
scores were calculated with the mean calculation method.
Higher scores in SA patients indicate better sexual function,
while in NSA patients, these indicate a greater impact on sex-
ual function. Global sexual function was analysed according
to the single summary score of PISQ-IR only available for SA
women [14]. To date, a clinically meaningful difference for
the PISQ-IR summary score has not been quantified.
However, a cutoff of 2.68 for the PISQ-IR summary score
allowed sexual dysfunction to be diagnosed in SA women
with pelvic floor disorders with a sensitivity of 90% and a
specificity of 71% [15]. In the present analysis, dyspareunia
was considered for both SA and NSA women: in SA women,
when the patient reported “sometimes”, “usually” or “always”
to PISQ-IR question 11: “How often do you feel pain during
sexual intercourse?” or coital activity avoidance due to pain.
In NSA women, dyspareunia was considered when the patient
reported pain as a cause of inactivity.

The medical history and physical examination of all
the patients were obtained including the POP-Q classi-
fication, modified Oxford scale and classification of the
ICS-IUGA [16].
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Sample size calculation

The sample size of 120 patients (60/arm) was calculated ac-
cording to the main variable (anatomical success), as de-
scribed by Bataller et al. [11]. In the present study, we
analysed the results of sexual activity and function pre- and
postoperatively using the PISQ-IR. The validation studies of
the PISQ-IR do not define the minimal important difference;
therefore, the adequacy of the sample was evaluated according
to the magnitude of the differences to be detected. Although
this was a secondary analysis, the sample allowed the detec-
tion of medium changes (Cohen), with differences equivalent
to standard deviations of 0.53, with a β error of 0.2 and an α
error of 0.05, in the PISQ-IR scores for each subgroup.

Statistical analysis

The results are presented as absolute and relative frequencies
for categorical variables and as mean and standard deviations
for the continuous variables. Fisher’s exact test was used for
the comparative analysis of groups for categorical variables.
The continuous variables were analysed with Student’s t-test

if the variables followed normal distribution or the Mann-
Whitney U test if the variables did not follow normal distri-
bution. The normality of the distribution of the variables was
evaluated with the Kolmogorov-Smirnov test. Comparisons
between pre- and postoperative data in Table 3 were analysed
in a paired t-test for the continuous variables and chi-square
for proportions. The correlations were evaluated with
Spearman’s rank correlation coefficient (rho). The level of
significance was set at p < 0.05. All the analyses were per-
formed with the SPSS software package (19.0 version, SPSS
Inc., Chicago, IL).

Results

The anatomical results, demographic data, intra-surgical vari-
ables and complications 1 year postoperatively were pub-
lished in a previous article [11]. Figure 1 shows a
CONSORT flow diagram of the study. Table 1 shows the
baseline characteristics of the 120 women included in the
study according to sexual activity or not, with no statistically
significant differences between surgical approaches [11].

Fig. 1 Consolidated Standards of
Reporting Trials (CONSORT)
flow diagram
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Concomitant diseases (hypertension, diabetes, neurological
disorders or mental health disorders) were analysed, showing
no differences between the two approaches or between SA
and NSA women.

Sexual activity

The sexual activity at baseline and follow-up, according to
question 1 of the PISQ-IR, is shown in Fig. 2. Missing preop-
erative patient-reported sexual outcomes were low (5 women
did not answer the PISQ-IR) and the follow-up rate at 1 and
2 years was high (95.8% and 88.3%, respectively).

The rate of NSA women at baseline was 50.4%. Figure 3
shows the reasons for not being SA at baseline and at follow-
up. Among the women who were NSA preoperatively, those
who became SA 1 year postoperatively differed from those
who remained NSA. Women in whom sexual activity recov-
ered showed statistically significantly higher mean scores in
the NSA-condition specific (2.2; SD 0.7; 95% CI 1.9–2.5 vs.
1.6; SD 0.7; 95% CI 1.4–1.8), the mean NSA-global quality
rating (2.9; SD 0.7; 95% CI 2.6–3.2 vs. 2.1; SD 1.1; 95% CI
1.7–2.5) and the mean NSA-condition impact subscales (2.7;
SD 0.8; 95% CI 2.4–3 vs. 1.8; SD 1; 95%CI 1.5–2.1), with no
differences between the two surgical approaches.

Figure 4 shows the responses in regard to fear of urine or
stool incontinence and/or POP causing the avoidance/

restriction of sexual activity. No differences in responses were
observed between the surgical approaches (data not shown).

Finally, the mean score of the PISQ-IR subscales for NSA
women, divided according to the AVM or LSC-Cx approach,
are shown in Table 2. We observed a statistically significant
improvement in the mean PISQ-IR scores in two subscales:
condition-specific reasons for not being active and condition
impact on sexual quality, without differences between
approaches.

Sexual function

On the other hand, the sexual function of the SA women was
also analysed in the present study by the mean score of the
PISQ-IR subscales (Table 2). In SA women, there was a sta-
tistically significant improvement in the mean PISQ-IR score
in three subscales: global quality rating of sexual quality, as-
sessment of condition-specific impacts on activity and
condition-specific impact on sexual quality, without differ-
ences between approaches.

The mean PISQ-IR summary score for SA women
preoperatively (N = 57) was 3.09 (SD0.49; 95% CI
2.9–3.1). Significant improvement was observed in the
mean values at 1 (N = 74) (3.26; SD 0.4; 95% CI 3.2–
3.4) and 2 years of follow-up (N = 66) (3.27; SD 0.34;
95% CI 3.2–3.4), with no differences between the sur-
gical approaches. The rate of preoperative female sexual

Table 1 Comparison of the
demographic data of the 120
women included in the study
divided by sexually active (SA) or
non-sexually active (NSA)
women

SA (n = 57) NSA (n = 58) p value

Demographic data

Age at inclusion (X ± SD) in years 60.2 ± 9.1 63.3 ± 7.3 p = 0.047

Body mass index (X ± SD) in kg/m2 26 ± 3.3 26.6 ± 4.4 NS

Number of vaginal deliveries (X ± SD) 2.1 ± 0.8 2.5 ± 1.2 p = 0.015

Menopausal patients, N (%) 48 (84%) 54 (93%) NS

Age at menopause (X ± SD) in years 50.2 ± 3.4 49.4 ± 3.7 NS

Hormonal replacement therapy 4 (8,3%) 6 (11.1%) NS

Vaginal oestrogen therapy 7 (14.6%) 5 (9.3%) NS

Has a partner, N (%) 55 (96.5%) 42 (72.4%) p = 0.01

History of hysterectomy, N (%) 8 (14%) 11 (19%) NS

Questionnaire outcomes

ICIQ-SF (0–21; X ± SD) 4.9 ± 6.4 5.7 ± 6.9 NS

PFDI-20(0–300; X ± SD) 93.3 ± 51.2 93.9 ± 53.6 NS

Physical examination (POP-Q system)

Degree of anterior prolapse (X ± SD) 3.1 ± 0.3 3.2 ± 0.4 NS

Degree of apical prolapse (X ± SD) 2.2 ± 0.9 2.4 ± 1.1 NS

Degree of posterior prolapse (X ± SD) 1.1 ± 1.1 1.3 ± 1.3 NS

SD: standard deviation; NS: not significant. ICIQ-UI-SF: International Consultation on Incontinence
Questionnaire-Short Form. PFDI-20: Pelvic Floor Distress Inventory-20
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dysfunction (FSD) was 29.8% (N = 17), with no statis-
tically significant differences on comparing LSC-Cx

(23.5%) to AVM (39.1%). Among women with preop-
erative FSD, one continued to have FSD and ten

Baseline sexual activity compared to 1-year follow-up sexual activity.

Baseline sexual activity compared to 2-year follow-up activity.

1 p=0,003
2 p=0,02
3, 4, 5, 6, 7 p>0,05

AVM: anterior vaginal mesh. LSC-Cx: laparoscopic sacrocolpopexy/cervicopexy: 

Fig. 2 Sexual activity at baseline
and follow-up according to ques-
tion 1 of the PISQ-IR

Fig. 3 Reasons for sexual
inactivity at baseline and at 1 and
2 years of follow-up according to
the question 2 of PISQ-IR
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showed improvement 2 years postoperatively (the re-
maining 6 women became NSA).

To assess the evolution of global sexual function after
surgery with the PISQ-IR summary score, we focused on
SA women at baseline who maintained sexual activity
during follow-up (Table 3). Among these women (N =
42), the PISQ-IR summary score 2 years postoperatively
improved in 32 (76.2%) (79.2% LSC-Cx vs. 72.2%
AVM), while 1 woman (2.4%) had the same score pre-
and postoperatively (4.1% LSC-Cx), and 9 women
(21.4%) scored lower (16.7% LSC-Cx vs. 27.8% AVM).
Moreover, the overall FSD rate among these 42 women
was 4.8% (N = 2). In addition, at 2 years postoperatively,
nine women also became NSA for different reasons: POP-
or surgery-related (33.3%) and not related to surgery or
POP (66.6%), such as no interest or partner health issues.
Analysis of the FSD rate and the rate of women who
ceased sexual activity comparing LSC-Cx to AVM was
not performed because of the small sample size at the 2-
year follow-up in these subgroups.

Finally, dyspareunia was analysed separately, comparing
LSC-Cx to AVM pre- and postoperatively (Fig. 5).
Preoperative dyspareunia was significantly reduced after
LSC-Cx but not after AVM.

Discussion

The present study showed POP to have an important impact
on sexual activity and function in a cohort of women with
POP with a high risk of recurrence (≥ stage 3). Both outcomes
showed significant postoperative improvement, which was
maintained at 2 years of follow-up. The positive effect of
POP correction only affected the POP-related subscales in
both NSA and SA women. However, the global quality rating

of sexual quality improved exclusively in SA women.
Resolution of preoperative dyspareunia was statistically sig-
nificant at 2 years of follow-up following the LSC-Cx ap-
proach but not after AVM. The recovery of sexual activity
and the improvement of sexual function tended to be greater
after LSC-Cx compared to AVM, but no statistically signifi-
cant differences were found between the two approaches in
relation to the overall sexual activity and function scores.

In an attempt to infer how our results confirm or contrast
with published literature, there were three main obstacles.
First, the populations studied in the literature differ; that is,
most of the studies on female sexuality after POP surgery
included women with POP stage 2 and very few [11, 17]
focused on a population with a high risk of recurrence (≥ stage
3). The second obstacle was the variety of surgical approaches
described, with only a few studies [6, 11, 18, 19] comparing
vaginal and abdominal mesh and analysing sexual outcomes,
essentially focused on anatomical outcomes and dyspareunia.
Lastly, only two studies [4, 20] used the PISQ-IR to assess
sexual activity and function after POP surgery. In contrast,
most of the studies [3, 6, 17, 21–23] used the PISQ-12 as a
validated condition-specific questionnaire, but this question-
naire does not allow assessment of NSA patients. Moreover,
some studies used generic sexual function questionnaires [18,
19], which do not assess changes in sexual health specifically
caused by POP, and others used non-validated questionnaires.

Preoperative sexual activity

In our population, half of the women with POP with a high
risk of recurrence were NSA. The main reason for their sexual
inactivity was POP and/or bladder/bowel problems. Nearly
two-thirds of NSA women reported avoidance of sexual ac-
tivity (5% a little; 26% some; 34.5% a lot) due to fear of
vaginal bulging and/or leaking urine and/or stool. These

Fig. 4 Avoidance/restriction of
sexual activity due to fear of
leaking urine and/or stool and/or
bulging in the vagina according to
the PISQ-IR
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Table 2 PISQ-IR subscales at baseline and in the follow-up visits among non-sexually active (NSA) and sexually active (SA) women

N Baseline
Mean (SD)
95% CI

N 1-year follow-up,
Mean (SD)
95% CI

* N 2-year follow-up,
Mean (SD)
95% CI

#

Non-sexually active

NSAPR 58 2.1 (1.1)
1.8–2.4

41 2.4 (1.1)
2.1–2.7

NS 40 2.5 (1.1)
2.2–2.8

NS

AVM 35 2 (1)
1.7–2.3

24 2.3 (1.1)
1.9–2.7

NS 24 2.2 (1.1)
1.8–2.6

NS

LSC-Cx 23 2.4 (1.2)
1.9–2.9

17 2.6 (1.1)
2.1–3.1

NS 16 2.8 (0.9)
2.4–3.2

NS

NSACS 58 1.9 (0.7)
1.7–2.1

41 1.3 (0.5)
1.1–1.5

p < 0.001 40 1.3 (0.5)
1.1–1.5

p < 0.001

AVM 35 1.9 (0.7)
1.7–2.1

24 1.2 (0.4)
1–1.4

p < 0.001 24 1.2 (0.4)
1–1.4

p < 0.001

LSC-Cx 23 1.9 (0.9)
1.5–2.3

17 1.4 (0.6)
1.1–1.7

NS 16 1.3 (0.6)
1–1.6

NS

NSAGQR 58 2.5 (1)
2.2–2.8

41 2.1 (0.9)
1.8–2.4

NS 40 1.9 (0.9)
1.6–22

NS

AVM 35 2.5 (1)
2.2–2.8

24 2 (0.9)
1.6–2.4

NS 24 1.7 (0.7)
1.4–2

p = 0.002

LSC-Cx 23 2.4 (1)
2–2.8

17 2.2 (0.9)
1.8–2.6

NS 16 2.2 (1)
1.7–2.7

NS

NSACI 58 2.2 (1)
1.9–2.5

41 1.3 (0.7)
1.1–1.5

p < 0.001 40 1.4 (0.8)
1.2–1.6

p < 0.001

AVM 35 2.3 (1.1)
1.9–2.7

24 1.2 (0.7)
0.9–1.5

p < 0.001 24 1.3 (0.8)
1–1.6

p < 0.001

LSC-Cx 23 2.1 (0.8)
1.8–2.4

17 1.4 (0.7)
1.1–1.7

p = 0.013 16 1.5 (0.8)
1.1–1.9

p = 0.056

Sexually active

SAAO 57 3.6 (0.7)
3.4–3.8

74 3.8 (0.7)
3.6–4

NS 66 3.9 (0.7)
3.7–4.1

NS

AVM 23 3.6 (0.7)
3.3–3.9

33 3.8 (0.7)
3.6–4

NS 31 3.8 (0.7)
3.6–4

NS

LSC-Cx 34 3.6 (0.8)
3.3–3.9

41 3.8 (0.7)
6–4

NS 35 4 (0.7)
3.8–4.2

NS

SAPR 57 3.4 (0.5)
3.3–3.5

74 3.6 (0.5)
3.5–3.7

NS 66 3.6 (0.6)
3.5–3.7

NS

AVM 23 3.4 (0.4)
3.2–3.6

33 3.6 (0.5)
3.4–3.8

NS 31 3.5 (0.6)
3.3–3.7

NS

LSC-Cx 34 3.4 (0.5)
3.2–3.6

41 3.6 (0.4)
3.5–3.7

NS 35 3.7 (0.6)
3.5–3.9

NS

SACS 57 4.2 (0.9)
4–4.4

74 4.7 (0.6)
4.6–4.8

p < 0.001 66 4.8 (0.4)
4.7–4.9

p < 0.001

AVM 23 4.2 (0.8)
3.9–4.5

33 4.7 (0.7)
4.5–4.9

NS 31 4.9 (0.3)
4.8–5

p < 0.001

LSC-Cx 34 4.2 (0.9)
3.9–4.5

41 4.7 (0.5)
4.5–4.9

NS 35 4.8 (0.4)
4.7–4.9

p = 0.001

SAGQR 57 3.2 (0.9)
3–3.4

75 3.8 (0.8)
3.6–4

p < 0.001 66 3.9 (0.7)
3.7–4.1

p < 0.001

AVM 23 3.2 (0.8)
2.9–3.5

33 3.8 (0.7)
3.6–4

p = 0.01 31 3.9 (0.7)
3.7–4.1

p = 0.002

LSC-Cx 34 3.2 (0.9)
2.9–3.5

41 3.8 (0.9)
3.5–4.1

NS 35 3.9 (0.7)
3.7–4.1

p = 0.001

SACI 57 2.9 (0.9)
2.7–3.1

74 3.8 (0.5)
3.7–3.9

p < 0.001 66 3.9 (0.3)
3.8–4

p < 0.001

AVM 23 3.1 (0.9)
2.7–3.5

33 3.9 (0.4)
3.8–4

p < 0.001 31 3.9 (0.2)
3.8–4

p < 0.001

LSC-Cx 34 2.9 (0.9)
2.6–3.2

41 3.8 (0.5)
3.6–4

p < 0.001 35 3.9 (04)
3.8–4

p < 0.001

SAD 57 2.5 (0.8)
2.3–2.7

74 2.5 (0.8)
2.3–2.7

NS 66 2.3 (0.6)
2.2–2.4

NS
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results are in contrast with a multicentre prospective cohort
study in women with advanced POP awaiting surgery [4].
This study found “no interest” as the first reason for sexual
inactivity and “no partner” as a second, which were the second
and the third reasons, respectively, in the present study.
Moreover, this multicentre study described a lower rate of
NSA women who avoided sexual activity because of fear of
vaginal bulging and/or leaking urine and/or stool (34%).
These discrepancies may be explained by several factors, par-
ticularly different study populations. The NSA women in the
above-mentioned study were older (mean age: 69.26 years)
compared with our sample (mean age: 63.3 years). In our
study, 72.4% of NSA women had a partner compared to only
59.1% in the multicentre study. In addition, they also included
women with POP stage 2 (16.9% of NSA), whereas only
women with ≥ stage 3 were included in our study.

Preoperative sexual function

Among SAwomen at baseline, nearly one-third were identified
as having sexual function impairment. Furthermore, three-fifths

reported some proportion of restriction of sexual activity (14%
a little, 14% some, 30% a lot) due to fear of vaginal bulging
and/or leaking of urine and/or stool. This indicates that POP
with a high risk of recurrence may cause sexual inactivity as
well as sexual dysfunction. This was consistent with a qualita-
tive study by Roos et al. with semi-structured interviews with
partnered SAwomen scheduled to undergo pelvic floor surgery
[24]. Among women planning to undergo POP surgery, 12%
evaluated their sex life positively with no POP-related impact.
However, 29% of women gave a negative evaluation of their
sex life, and 59% described an overall good sex life but with
negative aspects. The most common sexual concerns due to
POP were related to body image issues, discomfort or obstruc-
tion by POP and mental distraction because of POP. Similar to
this study, a recent qualitative study [25], based on focus groups
of women seeking treatment for POP (stage 2–4), reported
comparable results. Women frequently described the impact
of POP on sexual function, mainly due to two limitations.
First, sexual activities exacerbated their physical discomfort
related to POP: “It was uncomfortable for me. It was painful.”
Second, the presence of POP negatively affected their body

Table 3 PISQ-IR summary score for women sexually active (SA) at baseline who maintained sexual activity during follow-up

N Baseline
Mean (SD)
95% CI

N 1-year follow-up
Mean (SD)
95% CI

* N 2-year follow-up
Mean (SD)
95% CI

#

All patients 57 3 (0.49)
2.9–3.1

47 3.31 (0.33)
3.2–3.4

p = 0.001 42 3.30 (0.31)
3.2–3.4

p = 0.001

AVM 23 3.01 (0.51)
2.8–3.2

19 3.27 (0.28)
3.1–3.4

NS 18 3.20 (0.30)
3.1–3.3

NS

LSC-Cx 34 3.01 (0.49)
2.8–3.2

28 3.34 (0.36)
3.2–3.5

NS 24 3.38 (0.30)
3.3–3.5

p = 0.003

* Baseline rate compared to 1-year follow-up rate, including only paired data
# Baseline rate compared to 2-year follow-up rate, including only paired data

SD: standard deviation. CI: confidence interval. AVM: anterior vaginal mesh. LSC-Cx: laparoscopic sacrocolpopexy/cervicopexy. NS: not statistically
significant. S: statistically significant

Table 2 (continued)

N Baseline
Mean (SD)
95% CI

N 1-year follow-up,
Mean (SD)
95% CI

* N 2-year follow-up,
Mean (SD)
95% CI

#

AVM 23 2.3 (0.8)
2–2.6

33 2.4 (0.8)
2.1–2.7

NS 31 2.2 (0.6)
2–2.4

NS

LSC-Cx 34 2.7 (0.8)
2.4–3

41 2.5 (0.8)
2.3–2.7

NS 35 2.4 (0.6)
2.2–2.6

NS

*Baseline rate compared to 1-year follow-up rate in sexually active women and non-sexually active women
# Baseline rate compared to 2-year follow-up rate in sexually active women and non-sexually active women

SD: standard deviation. CI: confidence interval. AVM: anterior vaginal mesh. LSC-Cx: laparoscopic sacrocolpopexy/cervicopexy. NS: not statistically
significant. S: statistically significant

NSAPR: not sexually active-partner-related; NSACS: not sexually active-condition specific; NSAGGQA: not sexually active-global quality rating;
NSACI: not sexually active-condition impact; SAAO: sexually active-arousal orgasm; SAPR: sexually active-partner-related; SACS: sexually active-
condition specific; SAGQR: sexually active-global quality rating; SACI: sexually active-condition impact; SAD: sexually active-desire
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image and caused a decrease in desire: “Affects your sex life
because you are always thinking about it.” This study added a
conceptual framework for important patient outcomes
for POP, which confirmed improvement in sexual func-
tion as the third outcome ranked: “I want to be intimate
without feeling embarrassed.”

Postoperative sexual activity

Overall, in our sample, women reported a significant increase in
sexual activity rates after surgery with mesh. Other studies have
shown different results. Two RCTs and one prospective cohort
study found no changes in sexual activity after different POP
surgery approaches: native tissue apical repair [3], robot-
assisted abdominal mesh for apical POP [21] or vaginal mesh
for anterior POP [17]. Only the last study [17] focused onwomen
with POP ≥ stage 3, although the patients were older (67 ±
9 years) than those in our sample. In addition, a recent meta-
analysis [22] of RCTs on vaginal mesh repair versus native tissue
repair for POP described a slight overall decrease in sexual ac-
tivity after both surgical approaches. However, the findings of
this meta-analysis should be interpreted with caution because of
potential biases due to several limitations of the studies reviewed.

In our sample, there was a decrease, albeit not statistically
significant, in sexual activity on comparing the first- and
second-year follow-up. Furthermore, the rate of sexual activity
was still significantly better than before surgery.Moreover, at the
2-year follow-up, less than one-fourth of NSA women reported
avoidance of sexual activity (2.5% a little; 10% some; 2.5% a lot)
due to fear of vaginal bulging and/or leaking of urine and/or
stool, regardless of the type of surgery, representing a significant
reduction of sexual avoidance after POP correction, similar to
other studies [3, 21, 23]. In addition, in regard to the PISQ-IR
subscales, this positive impact of surgical treatment on NSA
women was also seen in POP-related subscales, which signifi-
cantly improved postoperatively.

In the present study, sexual activity was postoperatively
recovered in four out of nine NSA women at 1 year.
However, women reporting recovery of sexual activity after
surgery were mainly those who preoperatively described a
higher negative effect of POP on their sexuality. In addition,
the recovery of sexual activity was greater after LSC-Cx than
after AVM, albeit not significantly (2-year follow-up: 45% vs.
35.5%, respectively). In a prospective multicentre cohort
study [18] comparing laparoscopic sacral hysteropexy to vag-
inal mesh hysteropexy, more women reported sexual activity
1 year after an abdominal approach (abdominal approach:
48% at baseline vs. 72% at 1 year; vaginal approach: 44% at
baseline vs. 44% at 1 year; p = 0.03). These differences be-
tween the two approaches may be explained by two factors:
first, the baseline differences between groups, with the vaginal
group being older and with a greater number of postmeno-
pausal women, and second, the lack of randomisation, that
is, patients/surgeons may have been more likely to accept/
recommend vaginal mesh for women less likely to be SA in
the future.

Postoperative sexual function

In our sample, an overall improvement was observed regarding
sexual function after surgery with abdominal or vaginal mesh in
women with a high risk of recurrence. Postoperative improve-
ment of sexual function not only affects the specific condition
subscales but also the overall quality of life. Similar results were
observed in a previous prospective cohort study [6] of patients
undergoing abdominal (97% with mesh) and vaginal repairs
(66% with mesh). The authors found that PISQ-12 scores im-
proved significantly and in a similar manner in both the abdom-
inal and vaginal approaches at all time points (p = 0.0001).

In addition, global FSD rates reduced after 2 years of follow-up
in the present study and at least half of the women with FSD at
baseline improved. Furthermore, restriction of sexual activity due

Fig. 5 Comparison of
dyspareunia rates by LSC-Cx and
AVM at baseline and at follow-up
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to fear of vaginal bulging and/or urine and/or stool leakage only
affected 6%of the SAwomen (0%a little; 4.5% some, 1.5%a lot),
demonstrating a relevant decrease after POP correction. This im-
provement in sexual function was also found in the studies by
Zanten and Ko [21, 23], both of which compared PISQ-12 scores
after robotic sacrocolpopexy and laparoscopic sacrocervicopexy.
Nevertheless, their analysis of the PISQ-12 domains only showed
a statistically significantly difference in sexual dysfunction due to
vaginal bulging. One limitation of these two studies was the low
response rate (76.4% in Zanten et al. and 57.3% in Ko et al.).

Finally, in relation to the impact of the different surgical ap-
proaches on sexual function, Gutman et al. [18] found similar
improvements in sexual function in the Female Sexual Function
Index, comparing laparoscopic sacral hysteropexy to vaginal
mesh hysteropexy after adjusting for age, parity, POPQ, C and
Bp, menopausal status and baseline score. Nevertheless, the do-
main of satisfaction showed greater improvement in womenwho
chose to undergo the laparoscopic compared to the vaginal ap-
proach. However, the specific impact due to improvement of
POP symptoms was unknown, as they used a generic sexual
health questionnaire instead of a condition-specific questionnaire.
This instrument was also used in a multicentre randomised con-
trolled trial [19] comparing LSC-Cx and AVM. There were no
differences in sexual function between groups (p= 0.248) among
SA women at 1 year of follow-up, but the rate of dyspareunia or
apareunia was significantly higher after the vaginal than laparo-
scopic approach (30% versus 14%, respectively, p = 0031). This
was also confirmed by our results. Despite similar anatomical
and symptom correction after both approaches [11], pre- and
postoperative dyspareunia rates after AVM were similar, where-
as preoperative dyspareunia was significantly reduced after LSC-
Cx. Vaginal mesh surgery may affect vaginal sensitivity because
of scars on the vaginal walls, shortening of the vagina, retraction
and fibrosis or mesh exposure [11, 18, 19, 26, 27], which could
explain the differences between the two types of surgery.

Strengths and limitations

The main strengths of our study lie in the use of the condition-
specific PISQ-IR questionnaire to assess not only sexual func-
tion but also sexual activity. To our knowledge, this is the first
RCT comparing these two surgical techniques focused on a
subgroup of patients with a high risk of recurrence (≥ stage 3),
with minimal heterogeneity of the group to analyse female
sexuality. Other strengths of the present study include the
long-term follow-up, a lower than expected loss to follow-up
rate in an RCT as well as a higher rate of response related to
sexual data compared to other studies [21, 23].

One limitation for replication of the present study is that the
AMS Elevate® system is no longer commercially available, al-
though other vaginal meshes have similar characteristics. We
also acknowledge that although the 1- and 2-year follow-up rates
of 95.8% and 88.3% were high, this study may be insufficiently

powered to identify statistically significant differences in sexual
function measures between groups. A further limitation for sex-
ual evaluationmay be that qualitative assessment associated with
the condition-specific questionnaire was not performed.

The implications of these new data

Despite the use of POP surgery worldwide, data on sexual
activity and function are scarce, especially after mesh surgery.
The results of this study provide better knowledge of sexual
activity and function in women with POP with a high risk of
recurrence. To the best of our knowledge, it is the first study in
the literature using the PISQ-IR to assess female sexuality
after POP mesh surgery via an abdominal and vaginal ap-
proach. Our data provide information to properly advise wom-
en according to their sex life at the time of planning the treat-
ment, as we found that women who reported sexual inactivity
or sexual function impairment due to POP may expect im-
provement after surgery. However, other dimensions (part-
ner-related, desire, orgasm, etc.) as a cause of inactivity or
FSD may not change after surgery.

At present, there is great controversy regarding the use of
mesh in POP surgery; therefore, this surgical approach is very
limited worldwide, especially the vaginal approach. It is, there-
fore, important to extend the use of the PISQ-IR to explore the
impact of other surgical approaches that are currently
performed on female sexuality. It is likely that with
extrapolation of our results to other surgical approaches
similar results would be found, but this should be con-
firmed in future studies.

Conclusions

In summary, after vaginal or abdominal mesh surgery to
treat patients with POP with a high risk of recurrence,
most women reported improved female sexuality at
2 years of follow-up. However, the positive impact after
POP correction was mainly due to enhanced POP-
related subscales in both NSA and SA women. The
recovery of sexual activity and the improvement of sex-
ual function tended to be greater after LSC-Cx than
after AVM, which may be related to the resolution of
preoperative dyspareunia. Considering these findings, an
abdominal surgical approach should be considered in
women with POP undergoing mesh surgery who wish
to maintain or recover sexual activity and better pre-
serve female sexuality. Further prospective RCTs with
larger sample sizes and a longer follow-up are needed
to confirm our findings.
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Appendix

Table 4 Description of subscales in the Pelvic Organ Prolapse Incontinence Sexual Questionnaire IUGA-Revised (PISQ-IR)

Q1 (sexually active and non-sexually active)

Non-sexually active (NSA) Partner-related reasons for not being active (PR) Q2a

Q2b

Condition-specific reasons for not being active (CS) Q2c

Q2d

Q2e

Global quality rating of sexual quality (GQR) Q4a

Q4b

Q5a

Q6

Condition impact on sexual quality (CI) Q3

Q5b

Q5c

Q12 (with or without partner)

Sexually active (SA) Assessment of arousal, orgasm (AO) Q7

Q8a

Q10

Q11

Assessment of partner-related impacts (PR) Q13

Q14a

Q14b

Assessment of condition-specific impacts on activity (CS) Q8b

Q8c

Q9

Global quality rating of sexual quality (GQR) Q19a

Q19b

Q19c

Q20a

Condition-specific impact on sexual quality (CI) Q18

Q20b

Q20c

Q20d

Assessment of sexual desire (D) Q15

Q16

Q17
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