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Abstract
Introduction and hypothesis The aim of this study was to identify which factors are associated with anatomic and symptomatic
prolapse recurrence in the anterior compartment 1 year after traditional anterior vaginal repair. Our study hypothesis was that
major defects in pelvic floor support structures before surgery are associated with higher recurrence rates.
Methods This was a prospective multicenter study including women with symptomatic anterior compartment prolapse who
underwent primary vaginal surgery. Prolapse examination was performed using the Pelvic Organ Prolapse Quantification (POP-
Q) system, prolapse symptoms were described using the Pelvic Floor Distress Inventory short form (PFDI-20), and levator ani
avulsion and hiatal area were identified by translabial 3D ultrasonography.
Results During the inclusion period, 455 patients were recruited and 442 (97.1%) attended the 1-year follow-up. In three cases,
ultrasound data were not available, and the remaining 439 formed the study group. Anatomic and symptomatic recurrence rates were
45.1% and 6.8%, respectively. Levator avulsion increased the risk of anatomic (OR: 1.96) and symptomatic (OR: 2.60) recurrence;
abnormal distensibility of the levator hiatal area increased the risk of anatomic (OR: 2.51) and symptomatic (OR: 2.43) recurrence;
advanced prolapse increased the risk of anatomic recurrence: POP-Q stage 3 (OR: 2.34) and POP-Q stage 4 (OR: 5.47).
Conclusions Major defects in pelvic floor support structures before surgery are associatedwith higher recurrence rates 1 year after
native tissue vaginal repair. Advanced stage of prolapse increases the risk of anatomic recurrence, while levator avulsion and
abnormal distensibility of the levator hiatus area increase the risk of both anatomic and symptomatic recurrence.
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factors

Introduction

Pelvic organ prolapse (POP) is a common condition among
parous women, the anterior compartment being the most com-
monly affected [1]. Women are often not aware of prolapse
and treatment is not required, but when they are bothered by
prolapse-related symptoms, we should offer conservative, me-
chanical or surgical interventions. The lifetime risk of POP
surgery is about 10–20% [2–4], and a wide variety of abdom-
inal and vaginal surgical techniques are available.

The most challenging problem with POP surgery is its high
recurrence rate, and seeking to improve outcomes, various
different surgical techniques have been introduced over time.
The most common procedure for treating the anterior com-
partment is traditional anterior colporrhaphy, also called ante-
rior vaginal repair, but the wide variety of surgical approaches
available reflects the lack of consensus on the optimal treat-
ment [5]. The risk factors involved in prolapse recurrence after
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surgery have also been analyzed to provide appropriate pre-
operative counseling and offer the best treatment, but they are
not as well documented as those for the development of POP
[6]. Vergelt et al. [6] only found advanced preoperative stage
as a risk factor for POP recurrence in their systematic review
focused on recurrence after native tissue repair including dif-
ferent types of surgery in the three compartments. In a more
recent review and meta-analysis, Friedman et al. [7] evaluated
the risk factors for recurrence of prolapse after any type of
POP surgery including those withmesh or graft augmentation.
They concluded that levator avulsion, advanced prolapse
stage and family history of POP were significant risk factors
for prolapse recurrence in this heterogeneous group of surgical
techniques.

The pathophysiology of POP may vary considerably from
one compartment to another [7]. Specifically, levator avulsion
is more closely associated with anterior and apical prolapse,
while obesity is strongly associated with posterior prolapse [8,
9]. Similarly, predictors of POP recurrence after surgery may
differ, not affecting all compartments in the same way. Hence,
the factors involved in POP recurrence should be assessed
separately for the different compartments. Few studies have
focused on the identification of risk factors for prolapse recur-
rence after anterior vaginal repair. Levator avulsion was first
proposed as a risk factor for cystocele recurrence after anterior
colporrhaphy in 2010 at an average follow-up of 4.6 years
[10]. It is particularly important to identify these predictors
given that anterior colporrhaphy is the type of surgery associ-
ated with the highest recurrence rates among traditional pelvic
floor reconstructive procedures [5, 11–13].

The aim of this study was to identify which demographic or
clinical factors were associated with prolapse recurrence in the
anterior compartment 1 year after traditional anterior vaginal
repair. Our study hypothesis was that major defects in pelvic
floor support structures before surgery are associated with
higher recurrence rates.

Material and methods

A prospective multicenter study was undertaken to evaluate
the factors involved in prolapse recurrence 1 year after sur-
gery. The study group was selected from all women with
symptomatic anterior compartment prolapse that were sched-
uled for primary surgery between May 2015 and September
2017 in the Pelvic Floor Units of two Public Health Hospitals
in Spain: Donostia University Hospital and Insular Maternal
and Child University Hospital Complex.Women who did not,
in the end, undergo surgery were excluded. Other exclusion
criteria were history of any POP surgery, Pelvic Organ
Prolapse Quantification (POP-Q) stage < 2 in the anterior
compartment, and the indication of tissue augmentation with

a biologic graft or synthetic mesh during prolapse surgery, as
well as patients not being able to complete the questionnaires.

Pelvic examination was performed in all cases during max-
imal strain with the woman in the lithotomy position and by
the same experienced gynecologists, using the POP-Q system
validated by the International Continence Society (ICS) [14].
Prolapse symptoms were identified using the specific ques-
tions of the validated Spanish version of the Pelvic Floor
Distress Inventory short form (PFDI-20) [15].

Levator ani avulsion and hiatal area were identified by
translabial 3D ultrasonography using a GE Voluson E8 sys-
tem with a 2–9-MHz ultrasound transducer, performed with
the woman in a supine position with an empty bladder as
described elsewhere [16]. Complete avulsion was diagnosed
if all three central slices showed abnormal insertion of the
puborectalis muscle on the inferior pubic ramus on tomo-
graphic ultrasound imaging [17]. Levator hiatal area during
Valsalva was measured at the plane of minimal hiatal dimen-
sions, and a hiatal area of > 25 cm2 was defined as abnormal
distensibility of the levator hiatus [18].

All women underwent traditional anterior colporrhaphy. A
midline incision was made in the anterior vaginal wall, and a
dissection was performed laterally to the level of the arcus
tendinous fascia pelvis. We use polyglactin sutures to reduce
the prolapse. Anterior colporrhaphy was combined with other
prolapse procedures in the apical or posterior compartment or
concomitant stress urinary incontinence surgery as indicated.

The primary outcomes were both anatomic and symptom-
atic recurrence. Anterior anatomic recurrence was defined as
POP-Q stage 2 or higher, that is, if the point Ba was ≥ −1.
Anterior symptomatic recurrence was defined as the appear-
ance and/or feeling of a vaginal bulge in the vaginal area
(women answering “yes” to question 3 of the PFDI-20: “Do
you usually have a bulge or something falling out that you can
see or feel in your vaginal area?”) among women who had
been identified as having anterior anatomic recurrence.
Furthermore, women who had been re-treated for recurrent
prolapse (use of a pessary or re-operation in the anterior com-
partment) over the 1-year follow-up period were considered to
have experienced both anatomic and symptomatic recurrence.

To investigate the risk factors associated with recurrent
prolapse, we analyzed the following variables: age, bodymass
index (BMI), number of vaginal deliveries, menopausal sta-
tus, abdominal hernias, chronic constipation, heavy lifting,
family history of POP, preoperative POP-Q stage, levator
avulsion, and hiatal area.

All the women included in the present study were fully
informed before enrollment and gave written consent. The
study protocol was approved by the Euskadi Clinical
Research Ethics Committee (04/2015).

Statistical analysis was performed using IBM SPSS
Statistics for Windows, version 22.0. The potential associa-
tions of clinical and demographic characteristics with
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anatomic and symptomatic POP recurrence were explored by
comparison of percentages (chi-squared and Fisher’s test).
Continuous variables (age, BMI, and hiatal hiatus) were cate-
gorized for the analysis. The threshold for statistical signifi-
cance was set at p = 0.05. Multiple logistic regression models
were used to investigate independent associations between
anatomic and symptomatic POP recurrence and the variables
described above.

Results

During the inclusion period, we recruited 455 patients with
symptomatic anterior compartment prolapse who underwent
primary vaginal surgery. One year after surgery, 442 (97.1%)
attended the follow-up appointment. In 3 cases, ultrasound
data were not available; the remaining 439 women formed
the study group.

The mean age of the women in the study group was 63.0
(SD: 9.7; range: 37–86) years, and their mean BMI was 29.7
(SD: 5.4; range: 16.8–49.5) kg/m2. Most women were parous
(91.1%). The surgery involved only the anterior compartment
in 185 cases (42.1%), two compartments in 203 (46.3%), and
all three compartments in 51 (11.6%). Vaginal hysterectomy
was performed in 217 (49.4%), posterior colporrhaphy in 89
(20.3%), and urinary incontinence surgery in 75 (17.1%)
women. Complete avulsion was diagnosed in 186 (42.4%)
women, and the hiatal area was >25 cm2 in 151 (34.4%).

One year after surgery, anatomic recurrence was identified
in 198 (45.1%) women and symptomatic recurrence in 30
(6.8%). Four women had a re-operation for anterior compart-
ment recurrence over the 1-year follow-up period, and none of
them was using a pessary. The percentage of symptomatic
women among those who had had anatomic recurrence was
15.2% (Table 1). Other cutoff points for anatomic recurrence
and the percentage of women with symptoms are also shown
in Table 1. Among the women who answered yes to question
3 of the PFDI-20, a prolapse occurred in the posterior com-
partment in 4 cases and in the apical compartment in 1, while

in 17 cases no significant prolapse (POP-Q ≥ 2) was identified
in any of the 3 compartments.

The results of the univariate and multivariate analysis to
explore the association of anatomic recurrence with a range
of variables are presented in Table 2. The multiple logistic
regression model was built with the variables that reached
statistical significance. This analysis indicated that preopera-
tive POP-Q stages 3 (OR: 2.34) and 4 (OR: 5.47), levator
avulsion (OR: 1.96), and hiatal area > 25 cm2 (OR: 2.51) were
all independent risk factors for anatomic recurrence.

The results of the univariate and multivariate analysis to
explore the association of symptomatic recurrence with the
same variables are shown in Table 3. In the multiple logistic
regression model, we also included the POP-Q stage because
it was close to statistical significance in the univariate analysis.
This model indicated that levator avulsion and hiatal area >
25 cm2 were independent risk factors for symptomatic recur-
rence, increasing the risk 2.60- and 2.43-fold, respectively.

We did not find any statistical associations of anatomic or
symptomatic recurrence with age, BMI, vaginal delivery,
menopausal status, chronic constipation, abdominal hernia,
heavy lifting, or family history of POP.

Discussion

Our multicenter prospective study showed anatomic and
symptomatic recurrence rates of 45.1% and 6.8%, respective-
ly, 1 year after traditional anterior vaginal repair. The re-
operation rate in the anterior compartment was 0.9%. In addi-
tion, we have identified an independent association between
various factors that indicate major defects in pelvic floor sup-
port structures and both anatomic and symptomatic recur-
rence. Specifically, levator avulsion increased the risk of ana-
tomic (OR: 1.96) and symptomatic (OR: 2.60) recurrence;
abnormal distensibility of the levator hiatal area increased
the risk of anatomic (OR: 2.51) and symptomatic (OR: 2.43)
recurrence; advanced prolapse increased the risk of anatomic
recurrence: POP-Q stage 3 (OR: 2.34) and POP-Q stage 4
(OR: 5.47). Although an association of levator avulsion,
POP-Q stage, and hiatal area with anatomic recurrence has
been described previously, to our knowledge, this is the first
study demonstrating an independent association of levator
avulsion and abnormal hiatal area with symptomatic failure.
We believe that these data have implications when counseling
patients about surgery.

Our anatomic recurrence rate is high but consistent with
figures reported by other authors that used the same definition
of anatomic failure. Maher et al. [5], in a Cochrane review
published in 2016, found a recurrent anterior compartment pro-
lapse rate after native tissue repair ranging from 27% to 55%.
Longitudinal cohort studies with longer series, including both
native tissue repair and the use ofmeshes [19, 20] or only native

Table 1 Rates of anatomic and symptomatic recurrence

POP-Q Anatomic recurrence Symptomatic recurrence

n % n %*

Ba ≥ −1 198 45.1 30 15.2

Ba ≥ 0 129 29.4 25 19.4

Ba ≥ +1 46 10.9 13 28.3

Ba ≥ +2 15 3.4 11 73.3

(*): % among women with anatomic recurrence
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tissue repair [21], have also indicated high rates of anatomic
recurrence, ranging from 42% to 55%. Currently, the definition
used seems too strict because it classifies women who in other
circumstances are considered normal as having experienced
treatment failure, and the use of the hymen as a threshold for
anatomic success seems a more reasonable approach [22].
Applying this cutoff point (Ba > 0), our recurrence rate falls
to 10.9%. Chmielewski et al. [23] reported similar results after

native tissue repair (11%) in their reanalysis of the randomized
trial performed in 2001 by Weber et al. [24].

Nonetheless, defining success after surgical treatment re-
mains controversial, and a standardized method has yet to be
established. We chose a cutoff point of −1 for our analysis of
risk factors involved in recurrence, because with a lower cut-
off, a significant percentage of women with prolapse symp-
toms would have been left out of the analysis. The clinical

Table 2 Results of the analysis to explore the association of anatomic recurrence with a range of variables

n Anatomic recurrence Univariate analysis Multivariate analysis

n (%) OR 95% CI OR 95% CI

Age (years)

< 60 154 54 (35.1) 1 1

≥ 60 285 144 (50.5) 1.89 1.26–2.83 1.32 0.80–2.17

Body mass index

(kg/m2) < 25 69 35 (50.7) 1

≥ 25 370 163 (44.1) 0.76 0.45–1.28

Vaginal deliveries

0 48 22 (45.8) 1

1 73 26 (35.6) 0.65 0.31–1.37

2 150 75 (50.0) 1.18 0.61–2.26

≥ 3 168 75 (44.6) 0.95 0.50–1.81

Menopausal status

No 50 15 (30.0) 1 1

Yes 389 183 (47.0) 2.07 1.09–3.91 1.60 0.74–4.46

Chronic constipation

No 307 146 (47.6) 1

Yes 132 52 (39.4) 0.71 0.47–1.08

Abdominal hernias

No 390 173 (44.4) 1

Yes 49 25 (51.0) 1.30 0.72–2.36

Heavy lifting

No 359 164 (45.7) 1

Yes 80 34 (42.5) 0.87 0.53–1.43

Family history of

POP No 293 132 (45.1) 1

Yes 146 66 (45.2) 1.00 0.67–1.50

POP-Q stage

2 91 23 (25.3) 1 1

3 309 147 (47.6) 2.68 1.59–4.52 2.34 1.35–4.06

4 39 28 (71.8) 7.52 3.24–17.47 5.47 2.25–13.31

Levator avulsion

No 253 88 (34.8) 1 1

Yes 186 110 (59.1) 2.71 1.83–4.01 1.96 1.28–2.99

Hiatal area > 25 cm2

No 288 103 (36.0) 1 1

Yes 151 95 (62.1) 2.91 1.93–3.36 2.51 1.63–3.88

OR: odds ratio; CI: confidence interval; POP-Q: Pelvic Organ Prolapse Quantification
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relevance of this definition is unclear, and longer follow-ups
are needed to assess the course of this group of patients.

The symptomatic recurrence rate is less well document-
ed in the scientific literature, and there are also discrep-
ancies in its definition. Prolapse awareness seems the
most appropriate variable, regardless of the degree of
bother, a variable that is even more subjective. The prob-
lem is that when we are assessing the results of surgery in
only one compartment, unless we perform a pelvic

examination, we will not be able to rule out that the
symptoms are secondary to prolapse in either of the other
two compartments. This was what led us to introduce
anatomic recurrence in the definition of symptomatic fail-
ure. Thus, our symptomatic recurrence rate was only
6.8%, although 11.8% of the women answered yes to
the “vagina bulge” question of the PFDI-20. The
Cochrane review found figures of awareness of prolapse
ranging from 7% to 30% up to 3 years after native tissue

Table 3 Results of the analysis to
explore the association of
symptomatic recurrence with a
range of variables

n Symptomatic
recurrence

Univariate analysis Multivariate analysis

n (%) OR 95% CI OR 95% CI

Age (years)

< 60 154 11 (7.1) 1

≥ 60 285 19 (6.7) 0.92 0.43–2.00

Body mass index

(kg/m2) < 25 69 5 (7.2) 1

≥ 25 370 25 (6.8) 0.92 0.43–2.51

Vaginal deliveries

0 48 3 (6.3) 1

1 73 2 (2.7) 0.42 0.06–32.62

2 150 12 (8.0) 1.30 0.35–4.83

≥ 3 168 13 (7.7) 1.25 0.34–4.60

Menopausal status

No 50 3 (6.0) 1

Yes 389 27 (6.9) 1.16 0.34–4.00

Chronic constipation

No 307 19 (6.2) 1

Yes 132 11 (8.3) 1.37 0.63–2.98

Abdominal hernias

No 390 27 (6.9) 1

Yes 49 3 (6.1) 0.87 0.25–3.00

Heavy lifting

No 359 25 (7.0) 1

Yes 80 5 (6.3) 0.89 0.33–2.40

Family history of

POP No 293 19 (6.5) 1

Yes 146 11 (7.5) 1.17 0.54–2.53

POP-Q stage

2 91 2 (2.2) 1 1

3 309 26 (8.4) 4.08 0.95–17.56 3.14 0.71–13.80

4 39 2 (5.1) 2.40 0.32–17.72 1.45 0.19–11.17

Levator avulsion

No 253 9 (3.6) 1 1

Yes 186 21 (11.3) 3.45 1.54–7.72 2.60 1.12–6.03

Hiatal area > 25 cm2

No 288 12 (4.2) 1 1

Yes 151 18 (11.8) 3.04 1.42–6.50 2.43 1.10–6.5.34

OR: odds ratio; CI: confidence interval; POP-Q: Pelvic Organ Prolapse Quantification
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repair was performed [5], and in the study of Rodrigo
et al. [19], 26% of women complained of recurrent symp-
toms of prolapse, without specifying the origin of these
symptoms. Weemhoff et al. [20] reported a subjective
recurrence rate of 5.1% among women who had anatomic
recurrence in the anterior compartment, which is quite
similar to our results. Reporting the presence of symptoms
without an anatomic assessment can lead us to overesti-
mate the rate of symptom recurrence because failure in
other compartments may also be involved. In our study,
symptoms were reported by five women in whom a pos-
terior or an apical prolapse was identified and by 17 with
no evident prolapse (POP-Q < 2) in any compartment.

The most important finding in our study is the identifica-
tion of an independent association of both anatomic and
symptomatic recurrence with levator avulsion and enlarged
hiatal area. POP-Q stage was also identified as an independent
risk factor for anatomic recurrence, and we report the specific
increased risk for each POP-Q stage. The discrepancy be-
tween subjective and objective recurrence may be due to the
substantial time lag between anatomic recurrence and the pa-
tient noticing the symptoms.

Preoperative POP-Q stage is an established risk factor
for anatomic recurrence in POP surgery [7, 8]. The meta-
analysis performed by Friedman et al. [7] indicated that
POP stage 3–4 increased the risk of recurrence 2.11-fold.
Studies focused on the anterior compartment have also
found this association but none of them have reported the
level of risk separately for each POP stage. Weemhoff
et al. [20] found a two-fold increase in risk of prolapse
recurrence for POP stage 3–4, although these data are
questionable because the preoperative staging was per-
formed according to the Baden-Walker classification.
Vergelt et al. [21] reported that preoperative POP-Q stage
3–4 increased the risk of anatomic recurrence by a factor of
3.47. Our study, with more cases than the previous ones,
has allowed us to establish the risk of recurrence for each
of the preoperative stages. Specifically, stage 3 increased
the risk of anatomic failure 2.34-fold, and stage 4 increased
the risk 5.47-fold. These results define the influence of
preoperative POP-Q stage on the risk of prolapse more
accurately and allow for better counseling before surgery.
As we have pointed out above, the symptomatic recurrence
figures published in the literature are much lower, hinder-
ing the evaluation of the preoperative POP stage as a risk
factor not only for anterior prolapse recurrence but also for
all POP surgery. None of the studies included in the recent
systematic review, mentioned above, report results
concerning the influence of preoperative stage on symp-
tomatic recurrence. In our study, focused on the anterior
compartment, the comparison between stage 2 and 3 was
limited by the small number of cases, but the difference
nearly reached statistical significance (2.2% vs. 8.4%;

p = 0.058). The mechanism by which severe anterior pro-
lapse favors prolapse recurrence after surgery is unknown.
We believe that an advanced stage of prolapse before sur-
gery reflects major tissue damage to pelvic floor structures
and consequently a greater likelihood of failure after tradi-
tional tissue repair.

Levator avulsion is another well-established factor for
anatomic recurrence. Friedman el al. [7], in their meta-
analysis, reported a 2.76-fold higher risk. Studies per-
formed in the anterior compartment have yielded similar
results: Rodrigo et al. [19] found a 1.93- and a 2.94-fold
higher risk in their multivariate analysis on clinical exam-
ination and ultrasound imaging, respectively, although the
preoperative stage of POP was not included; Weemhoff
et al. [20] reported a 2.3-fold higher risk, without consid-
ering the effect of hiatal area. Our results show a 1.96-
fold higher risk of anatomic recurrence adjusting for both
preoperative stage and hiatal area. Nevertheless, the most
interesting finding regarding levator avulsion was its in-
dependent association with symptomatic recurrence, in-
creasing the risk by a factor of 2.60 in the multivariate
model. Neither of the two aforementioned studies demon-
strated such a relationship. Once again, the small number
of cases limited their analysis.

Regarding the association between hiatal area and prolapse
recurrence, our results are also quite innovative. Friedman el
al. [7] reported a 1.06-fold higher risk in their meta-analysis,
including only results from Rodrigo et al. [19] (OR: 1.04) and
Vergeldt et al. [21] (OR: 1.06). Both studies were focused on
the anterior compartment, and these results were obtained
without using a cutoff point for excessive distensibility. We
were able to demonstrate a relationship of an excessive hiatal
area (> 25 cm2) with anatomic and symptomatic recurrence in
a multivariate model adjusted for potential confounders. To
our knowledge, this is the first study reporting this indepen-
dent association not only for anatomic but also for symptom-
atic recurrence.

Family history, as in our previous results in this field [11],
was not associated with prolapse recurrence. In contrast,
Weemhoff et al. [20] found family history to be associated
with a 2.4-fold higher risk of anatomic recurrence. In their
study, patients with history of POP surgery and those with
mesh augmentation were included, and these could be consid-
ered confounding factors. Another limitation of their study is
that only 63.7% of women completed the follow-up.

Age, BMI, vaginal delivery, menopausal status, chronic
constipation, abdominal hernia, or heavy lifting were not sig-
nificantly associated with POP recurrence, confirming the
findings of other authors [6, 7, 19–21].

The main strengths of our study are the multicenter pro-
spective design and the high follow-up rate (97.1%) 1 year
after surgery. Furthermore, the same type of surgery in the
anterior compartment (native tissue vaginal repair) was
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performed in all women. Another main distinguishing charac-
teristic is that only womenwith primary prolapse surgery were
included in the study, avoiding the potential bias of previous
prolapse surgery in the risk factor analysis.

One of the limitations of the present study is that, in nearly
two-thirds of women, anterior compartment surgery was per-
formed in conjunction with other prolapse or anti-
incontinence procedures. This reflects the “real world” of pro-
lapse surgery: therefore, our results may be applicable to rou-
tine clinical practice. Similarly, the relatively short follow-up
period could be considered a limitation, but it has been report-
ed that cystocele recurrence after anterior colporrhaphy seems
to be a relatively early phenomenon, with maximum preva-
lence reached at 18–24 months [25]. Our previous retrospec-
tive study in this field [11] showed an even lower anatomic
recurrence rate in the anterior compartment 5 years after pro-
lapse surgery, and in a long-term follow-up study, the highest
risk of undergoing reoperation for POP was highest within the
first year [26]. Finally, due to the small number of cases with
symptomatic recurrence, the evaluation of important factors
such as preoperative POP-Q stage was also limited.

Despite these limitations, the study confirms our hypothe-
sis that major defects in pelvic floor support structures before
surgery are associated with higher recurrence rates. An ad-
vanced stage of prolapse increases the risk of anatomic recur-
rence, while levator avulsion and abnormal distensibility of
the levator hiatus area increase the risk of both anatomic and
symptomatic recurrence 1 year after native tissue vaginal re-
pair. The preoperative identification of these factors may in-
dicate a higher risk of recurrence, and this should be consid-
ered in pretreatment counseling of women assessed for this
condition.
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