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Abstract
Introduction and hypothesis The aim of this study was to
compare outcomes after uterosacral ligament suspension
(USLS) or sacrocolpopexy for symptomatic stage IV apical
pelvic organ prolapse (POP) and evaluate predictors of pro-
lapse recurrence.
Methods The medical records of patients managed surgically
for stage IVapical POP from January 2002 to June 2012 were
reviewed. A follow-up survey was sent to these patients. The
primary outcome, prolapse recurrence, was defined as recur-
rence of prolapse symptoms measured by validated question-
naire or surgical retreatment. Survival time free of prolapse
recurrence was estimated using the Kaplan–Meier method,
and Cox proportional hazards models evaluated factors for
an association with recurrence.
Results Of 2633 women treated for POP, 399 (15.2%) had
stage IV apical prolapse and were managed with either
USLS (n = 355) or sacrocolpopexy (n = 44). Those managed
with USLS were significantly older (p < 0.001) and less likely
to have a prior hysterectomy (39.7 vs 86.4%; p < 0.001) or
prior apical prolapse repair (8.2 38.6%; p < 0.001). Median
follow-up was 4.3 years [interquartile range (IQR) 1.1–7.7].
Survival free of recurrence was similar between USLS and
sacrocolpopexy (p = 0.43), with 5-year rates of 88.7 and
97.6%, respectively. Younger age [adjusted hazard ratio
(aHR) 1.55, 95% confidence interval (CI) 1.12–2.13;

p = 0.008] and prior hysterectomy (aHR 2.8, 95% CI 1.39–
5.64; p = 0.004) were associated with the risk of prolapse
recurrence, whereas type of surgery approached statistical sig-
nificance (aHR 2.76, 95% CI 0.80–9.60; p = 0.11).
Conclusions Younger age and history of prior hysterectomy
were associated with an increased risk of recurrent prolapse
symptoms. Notably, excellent survival free of prolapse recur-
rence were obtained with both surgical techniques.

Keywords Pelvic organ prolapse . Surgery . Uterosacral
ligament suspension . Sacrocolpopexy

Introduction

Pelvic organ prolapse (POP) is a prevalent issue in adult wom-
en that can have a large impact on quality of life (QoL), lead-
ing to discomfort, decreased energy, and increased social iso-
lation [1]. Notably, the prevalence of prolapse increases with
advancing age, and it is estimated that the lifetime risk of a
woman undergoing surgery for bothersome prolapse is as high
as 13% [2]. Given the present age distribution in the United
States, the number of women seeking treatment for this issue
in the future will continue to increase [2, 3]. Recurrence of
prolapse after surgical repair is not uncommon, with as many
as 17% of patients undergoing a repeat prolapse treatment
[4–7]. However, conflicting data regarding risk factors for
prolapse recurrence after a native tissue vaginal repair exist
[6–11]. In fact, a recent systematic review identified preoper-
ative stage as the only consistently reported risk factor for
recurrence after prolapse surgery [12]. Additionally, while
there are numerous studies evaluating the outcomes of various
apical prolapse surgeries [13, 14], given the purported differ-
ences in success rates and risks, the optimal management of
apical prolapse (native tissue vs sacrocolpopexy) remains
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unclear. Of note, these studies typically treat high-grade pro-
lapse as a combined category, with stage-specific outcomes
being uncommon [15]. This is an important consideration, as
the stage of preoperative prolapse may impact surgical out-
comes of both transvaginal repair and sacrocolpopexy [8, 12].
Understanding the predictors of prolapse recurrence after sur-
gery, as well as stage-specific surgical outcomes, may better
inform patient-specific surgical decision making, preoperative
counseling, and—in turn—surgical outcomes. Thus, we
sought to compare outcomes after uterosacral ligament sus-
pension (USLS) or sacrocolpopexy for symptomatic stage IV
apical POP, and evaluate predictors of prolapse recurrence.

Materials and methods

Following Institutional Review Board approval, we identified
all women at least 21 years of age who underwent surgery for
symptomatic POP at Mayo Clinic (Rochester, MN, USA)
from 1 January 2002 through 30 June 2012. After exclusion
of patients who did not authorize the use of their medical
records for research, we identified patients with stage IVapical
POP using the simplif ied Pelvic Organ Prolapse
Quantification (POP-Q) system definition [16], which is a
validated modification from the original POP-Q [17]. The
simplified POP-Q is similar to the original except it measures
four points only—anterior, posterior, apical, and cervix—in-
stead of nine, which makes it more clinically accessible [16,
17]. In both versions, stage IV prolapse represents complete
vaginal vault or uterine eversion. [16, 17].

Chart review (including preoperative consultation, opera-
tive reports, hospital summaries, follow-up office visits in gy-
necology or urology, and phone conversations) of patients
with stage IV POP and the leading edge being the apical
compartment was performed via electronic medical record
review to identify pertinent clinical comorbidities, details of
operative intervention, and documented follow-up. Patients
were included in the study if they had undergone native tissue
vaginal repair (at our institution, this is performed by USLS
with Mayo–McMcall culdoplasty [18]) or sacrocolpopexy
(abdominal or robotic). No patient during the study timeframe
underwent laparoscopic sacrocolpopexy. Patients found to
have a pouch of Douglas hernia were subsequently excluded
[19]. Those known to be alive as of December 2012 were
mailed a survey at that time containing validated question-
naires to evaluate prolapse-related urinary, bowel, and sexual
symptoms. Surveys were the Pelvic Floor Distress Inventory-
20 (PFDI-20) and the International Consensus on
Incontinence Questionnaire Short Form (ICIQ-SF) [20–22].
A mailed reminder was sent 4 weeks after the initial survey
to all recipients who had not returned a survey, followed by a
phone call including a shorter form of the survey to increase
the response rate.

The primary outcome—prolapse recurrence—was defined
as the presence of symptomatic prolapse as assessed by an-
swers to validated questions on the survey or interval surgical
treatment for symptomatic prolapse recurrence [20–22]. A
patient was considered to have symptomatic prolapse if she
answered BYes^ to either of the following questions: BDo you
usually have a sensation of bulging or protrusion from the
vaginal area?^ BDo you usually have a bulge or something
falling out that you can see or feel in the vaginal area?^
[20–22]. These questions discriminate between patients with
and without prolapse [20–22]. Patient satisfaction was evalu-
ated by response to the question: BHow satisfied or dissatisfied
are you with the result of your surgery for treatment of your
pelvic floor condition?^ with responses measured via a 5-
point Likert scale, with options ranging from Bcompletely
satisfied^ to Bcompletely dissatisfied.^ Patients reporting be-
ing completely satisfied or somewhat satisfied were consid-
ered satisfied in the analyses. Interval surgery was confirmed
by review of the electronic medical record and patient ques-
tionnaire responses.

Continuous variables were summarized with mean and
standard deviation (SD) or median and interquartile range
(IQR); categorical variables are summarized by number count
and percentage. Comparison of clinical and demographic pa-
tient characteristics between surgical approaches, and likewise
between survey participants and nonparticipants, was per-
formed using the chi-square or Fisher’s exact test for categor-
ical variables and the Wilcoxon rank-sum test for continuous
variables. Survival free of prolapse recurrence was estimated
using the Kaplan–Meier method. For patients with prolapse
recurrence, time to failure was calculated from the date of
surgery to the earliest date of either symptomatic prolapse as
reported on the survey or date of surgical retreatment. For
patients without prolapse recurrence, duration of follow-up
was censored at the latter of either the date of survey comple-
tion or date of last clinic visit. Patient characteristics were
evaluated via univariate analyses for their association with
prolapse recurrence based on fitting Cox proportional hazards
models summarized using hazard ratios (HRs) and 95% con-
fidence intervals (CIs). Two multivariate Cox models were fit
using all the patients in the cohort, with Analysis A using time
since surgery as the time scale and Analysis B using age as the
time scale to allow for complete age adjustment. An additional
Cox model (Analysis C) was fit to assess the association be-
tween surgical approach and prolapse recurrence using pro-
pensity score (PS)-matched pairs after establishing acceptable
covariate balance between the two surgical approaches among
matched pairs. PS was defined as the estimated probability of
a patient having a sacrocolpopexy (vs USLS) given a set of
measured baseline patient covariates and was derived from a
multivariate logistic regression model that included the fol-
lowing covariates at the time of the surgery: age, diabetes,
connective tissue disorder, menopausal status, prior
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hysterectomy, and prior apical prolapse repair. For each pa-
tient with a sacrocolpopexy, a patient was randomly selected
from the potential pool of patients with a USLS who met the
matching calipers using a greedy matching algorithm that
matched on: (1) the logit of the PS values within 0.2 of the
SD of the logit, and (2) surgery date within 2 years. The
covariate balance between patients in the two surgical ap-
proaches was evaluated by calculating standardized differ-
ences for each covariate in both the original full cohort and
the PS-matched cohort. Statistical analyses were performed
using SAS version 9.3 (SAS Institute, Inc., Cary, NC, USA).
All statistical analyses were two sided, and P values <0.05
were considered statistically significant.

Results

Over the timeframe of the study 2633 women underwent sur-
gery for POP—including 399 with stage IV prolapse with the
most dependent compartment being the apical compart-
ment—who were managed with either USLS (n = 355) or
sacrocolpopexy (n = 44). No patient was treated with
sacrospinous ligament fixation or transvaginal mesh place-
ment. Clinical and demographic patient characteristics com-
pared between those treated with USLS vs sacrocolpopexy for
stage IVapical prolapse are shown in Table 1. Patients treated
with sacrocolpopexy were younger (p < 0.001), less likely to
be postmenopausal (p = 0.03), and more likely to have a prior
hysterectomy (p < 0.001) as well as a prior apical prolapse
repair (p < 0.001). There were no significant differences in
body mass index (BMI) (p = 0.92) or smoking status
(p = 0.66) between treatment groups.

At the time of the survey mailing, 309 of the 355 patients
who underwent USLS were alive; 170 (55%) completed the
survey (123 returned the full survey, and 46 responded to the
shorter survey over the phone). Likewise, 40 of the 44 patients
who underwent sacrocolpopexy were alive, and 19 (47.5%)
completed the survey (17 returned the full survey, and two
responded to the shorter survey over the phone). Survey par-
ticipants were slightly younger than nonparticipants (mean
age 70.3 vs. 68.7 years, p = 0.047). No differences in BMI,
prior hysterectomy or hernia repair, menopausal status, or
smoking status were observed between participants and non-
participants (data not shown). Overall, 324 of the 399 patients
(81.2%) either completed the survey (mailed or phone follow-
up) or had follow-up at Mayo Clinic beyond their initial post-
operative evaluation.

During the follow-up period, 18 of the 355 patients treated
with USLS had a symptomatic prolapse recurrence by ques-
tionnaire criteria, and an additional 20 patients underwent a
repeat prolapse surgery. Of those who underwent repeat sur-
gery, all had a component of apical recurrence, which was
addressed at the time of reoperation. Of these, nine were stage

II, eight stage III, and three stage IV. Additionally, eight pa-
tients had recurrent anterior prolapse (stage ≥ II) and nine had
recurrent posterior prolapse (stage ≥II). Among the 44 patients
treated with sacrocolpopexy, there was one reoperation for
posterior vaginal wall prolapse and two whomet the question-
naire criteria for failure. Among those without prolapse recur-
rence, median length of follow-up after surgery was 4.3 years
(IQR 1.1–7.7). Specifically, median length of follow-up for
those without prolapse recurrence was 4.6 years (IQR 1.2–
7.8) for the USLS and 3.7 years (IQR 1.1–7.1) for the
sacrocolpopexy group.

Survival free of prolapse recurrence was not significantly
different between groups (p = 0.43), with 5-year rates of
88.7% and 97.6%, for the uterosacral and sacrocolpopexy
cohorts, respectively (Fig. 1). Likewise, there was no signifi-
cant difference in patient satisfaction among questionnaire
participants between groups (87% (147/169) USLS patients
vs 84.2% (16/19) sacrocolpopexy patients; p = 0.72).

Univariate analysis revealed that younger age or premeno-
pausal status at the time of surgery and prior hysterectomy
were the only variables associated with an increased risk of
prolapse recurrence (Table 2). After adjusting for age and prior
hysterectomy in a multivariate Cox proportional hazards mod-
el, the association between type of surgery and prolapse re-
currence approached statistical significance in models either
using time since surgery as the time scale [adjusted hazard
ratio (aHR) 3.18, 95% CI 0.94-10.80, p = 0.06) or age as the
time scale (aHR 2.76, 95% CI 0.80-9.60, p = 0.11)
Furthermore, the association was of similar magnitude based
on a cohort of 38 PS-matched pairs (HR 2.96, 95% CI 0.80-
10.96, p = 0.10) (Table 3). The standardized differences of
covariates used to derive the PS was improved with all stan-
dardized differences among PS-matched pairs < 0.15
(Table 4).

Discussion

In a large, retrospective cohort study of women who had sur-
gical correction of stage IV prolapse with the apical compart-
ment as the leading edge, survival free of prolapse recurrence
was not significantly different between the USLS and
sacrocolpopexy cohorts, with 5-year survival free of prolapse
recurrence rates of 88.7% and 97.6%, respectively. However,
younger age at surgery and prior hysterectomy were associat-
ed with an increased risk of recurrent symptoms. After
adjusting for these factors, the association between type of
surgery and survival free of prolapse recurrence approached
but did not reach statistical significance. Recognition of these
factors can aid in preoperative patient counseling and setting
appropriate expectations following surgery.

There are conflicting data regarding risk factors for POP
recurrence after surgical intervention; with five articles
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identifying 29 potential factors [6–12]. Only preoperative
stage and patient age were consistently associated with recur-
rence in at least two articles [6–12]. Heterogeneity of these
findings is likely due to differences in study populations and
definitions of recurrence. Whereas we focused on a homoge-
nous cohort of stage IV apical prolapse, others included pa-
tients with prolapse ranging from stage III to stage IV prolapse
[6–12]. This is an important distinction, as it is likely that
patients with the leading edge at +1.5 cm (and hence stage
III) may have different natural histories and outcomes

following surgical correction compared with women with
complete eversion. In addition, we used a composite outcome
for success, including symptom-based measures and surgical
failure [20].

Others have reported an association between patient age
and risk of prolapse recurrence [9–11]. Whiteside et al. report-
ed a higher risk of anatomic recurrence among patients
< 60 years [odds ratio (OR) 3.2, 95% CI 1.6-6.4, p = 0.001)
at 1 year following vaginal prolapse repairs [11], Likewise, in
a study of 134 patients evaluated 5 years after transvaginal

Table 1 Clinical and
demographic characteristics of
women with stage IVapical
prolapse, stratified by repair type

Characteristic Sacrocolpopexy Uterosacral ligament
suspension

P value*

N = 44 N = 355

Age at surgery (years), mean (SD) 63.3 (11.1) 71.3 (9.4) <0.001

BMI (kg/m2) 0.92

< 25 14 (31.8) 118 (33.3)

25 to <30 17 (38.6) 145 (41.0)

30 to <35 10 (22.7) 65 (18.4)

35+ 3 (6.8) 26 (7.3)

Unknown 0 1

Vaginal deliveries, median (IQR) 3 (2–4) 3 (2–4) 0.46

Diabetes mellitus 8 (18.2) 31 (8.7) 0.06

Asthma 5 (11.4) 26 (7.3) 0.37

COPD 5 (11.4) 19 (5.4) 0.17

Cerebral vascular accident 3 (6.8) 20 (5.6) 0.73

Connective tissue disorder 7 (15.9) 28 (7.9) 0.09

Postmenopausal 40 (90.9) 347 (97.7) 0.03

Smoking status 0.66

Never 28 (65.1) 232 (68.4)

Former/current 15 (34.9) 107 (31.6)

Unknown 1 16

Prior hernia surgery 8 (18.2) 63 (17.7) 0.94

Prior hysterectomy 38 (86.4) 141 (39.7) <0.001

Prior apical prolapse repairb 17 (38.6) 29 (8.2) <0.001

Vaginal apical procedurec 13 (29.5) 23 (6.5) <0.001

Sacrocolpopexy 3 (6.8) 5 (1.4) 0.047

Otherc 3 (6.8) 4 (1.1) 0.03

Prior anterior repair 19 (43.2) 55 (15.5) <0.001

Prior posterior repair 12 (27.3) 43 (12.1) 0.01

Length of symptoms (years), median (IQR)a 3 (1–5) 3 (1–6) 0.19

Results reported as N (%) unless otherwise stated

BMI body mass index; COPD chronic obstructive pulmonary disease; IQR interquartile range; SD standard
deviation
* Chi-square or Fisher’s exact P value presented for categorical variables and Wilcoxon rank-sum P values
presented for continuous variables
a Available on 33 of the 44 women with sacrocolpopexy and 262 of the 355 women with uterosacral ligament
suspension
b Patients may have more than one type of prior apical prolapse repair reported
c Vaginal apical procedures include: uterosacral ligament suspension, sacrospinous fixation, McCall culdoplasty;
Other includes: paravaginal repair, laparoscopic repair, and partial colpocleisis
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prolapse repair, Diez–Itza et al. found an anatomic recurrence
rate of 31% and that women < 60 years were at increased risk
for both anatomic and functional recurrences [9].

Several hypothesized mechanisms may place younger pa-
tients at a higher risk of postoperative prolapse recurrence.
First, younger patients may have weaker underlying connec-
tive tissue [23] or more severe pelvic floor trauma during
deliveries [24], which contributes not only to their initial pre-
sentation with symptomatic prolapse but also their risk of
recurrence. Second, younger patients may have a longer
timeframe for follow-up and thus a longer time for symptom
recurrence. Lastly, while not evaluated in this study, such pa-
tients may be more physically active, which could hypotheti-
cally impact surgical outcomes.

Although we identified history of prior hysterectomy as a
risk factor for prolapse recurrence, two prior series found no
association with the risk of postoperative prolapse recurrence
[11, 25]. For instance, Salvatore et al. found only preoperative
stage (≥ stage III) to be a risk factor for recurrence in an
analysis of 360 women undergoing transvaginal prolapse sur-
gery with a mean follow-up of 26 months [25]. However, both
studies included women with stage III or IV prolapse at base-
line and defined recurrence based on strict anatomic criteria
(stage ≥2) that have limited correlation with patient perception
of improvement or surgical success [20].

There are several reasons why hysterectomy may predis-
pose to POP recurrence. Our group and others have shown
that women who have concomitant prolapse at the time of the
index hysterectomy, regardless of compartment, are at in-
creased risk of prolapse recurrence [26–28]. In addition, it is

Survival-free of prolapse recurrence (95% CI; No. at risk)
0 years 5 years 10 years

−−−−− Sacrocolpopexy 100.0% (44) 97.6% (93.0-100%; 18) 68.3% (40.9-100%; 4)

-------- Uterosacral ligament
suspension

100.0% (355) 88.7% (84.8-92.7%; 155) 78.0% (69.8-87.2%; 24)

Fig. 1 Survival free of prolapse
recurrence following surgery for
those treated with uterosacral
ligament suspension versus those
treated with sacrocolpopexy

Table 2 Summary of the univariate analysis of patient characteristics
evaluated for an association with prolapse recurrence

Characteristic Unadjusted HR
(95% CI)

P value

Age at surgery (years) 1.36 (1.01, 1.83)a 0.04

BMI (kg/m2) 0.78

25 to <30 (vs. <25) 1.34 (0.66, 2.76)

30 to <35 (vs. <25) 1.10 (0.43, 2.80)

35+ (vs. <25) 0.75 (0.17, 3.35)

No. of vaginal deliveries 0.96 (0.81, 1.14)b 0.64

Diabetes mellitus 0.54 (0.13, 2.24) 0.40

Asthma 1.38 (0.49, 3.88) 0.54

COPD 1.58 (0.56, 4.44) 0.39

Cerebral vascular accident 0.49 (0.07, 3.58) 0.48

Connective tissue disorder 1.34 (0.41, 4.37) 0.63

Postmenopausal 0.26 (0.09, 0.72) 0.01

Former or current smoker 0.96 (0.48, 1.92) 0.90

Prior hernia surgery 1.25 (0.58, 2.72) 0.57

Prior hysterectomy 2.17 (1.11, 4.26) 0.02

Prior apical prolapse repair 0.86 (0.34, 2.19) 0.75

Prior anterior repair 0.84 (0.39, 1.84) 0.67

Prior posterior repair 0.37 (0.11, 1.20) 0.10

Any prior prolapse surgery 0.84 (0.41, 1.73) 0.64

Uterosacral ligament suspension
(vs. sacrocolpopexy)

1.60 (0.49, 5.18) 0.43

BMI body mass index,CI confidence interval,COPD chronic obstructive
pulmonary disease, HR hazard ratio
a HR per 10-year decrease in age
bHR per 1 delivery increase in number of vaginal deliveries
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likely that surgical technique (in particular, the use or lack
thereof of prophylactic apical suspension) may place women
at higher risk of prolapse recurrence following hysterectomy.
In a large, population-based study from Sweden, vaginal hys-
terectomy was shown to increase the risk of prolapse in the
first 5 years following the index surgery by sixfold [27].
Conversely, two other population-based cohorts found no as-
sociation between route of hysterectomy and risk of prolapse
recurrence [26, 28]. In fact, in a group of women with no
baseline prolapse symptoms, the cumulative risk of requiring
a subsequent prolapse repair after hysterectomy was 5% at the

30-year follow-up [26]. This increased to 12.2% in women
with baseline prolapse undergoing no additional prolapse re-
pairs [26]. It is important to understand that in that cohort,
most participants underwent a prophylactic apical suspension
at the time of hysterectomy [26].

The optimal surgical approach for symptomatic apical pro-
lapse is widely debated. While several reports note higher
anatomical success rates with a sacrocolpopexy compared
with native tissue transvaginal repair, sacrocolpopexy is also
associated with higher complication rates [13]. In a random-
ized trial evaluating uterosacral vault suspension and

Table 4 Summary of standardized differences for covariates used to derive propensity scores (PS)

Full data set PS-matched pairs

Characteristic Sacrocolpopexya

N = 44
Uterosacral Ligament
Suspensiona N = 355

Standardized
differenceb

Sacrocolpopexya

N = 38
Uterosacral ligament
suspensiona
N = 38

Standardized
differenceb

Age at surgery
(years)

63.3 (11.1) 71.3 (9.4) 0.77 63.3 (11.7) 62.5 (10.9) 0.08

Diabetes mellitus 8 (18.2) 31 (8.7) 0.28 4 (10.5) 4 (10.5) 0.00

Connective tissue
disorder

7 (15.9) 28 (7.9) 0.25 6 (15.8) 6 (15.8) 0.00

Postmenopausal 40 (90.9) 347 (97.7) 0.30 35 (92.1) 35 (92.1) 0.00

Prior
hysterectomy

38 (86.4) 141 (39.7) 1.10 32 (84.0) 30 (78.9) 0.14

Prior apical
prolapse repair

17 (38.6) 29 (8.2) 0.77 12 (31.6) 13 (34.2) 0.06

SD standard deviation
a Results reported as mean (SD) for age and as N (%) for all other characteristics
b Standardized difference (absolute value) for each covariate was calculated as the difference in means or proportions between the two surgical
approaches divided by a pooled estimate of the SD. A standardized difference < 0.10 denotes negligible covariate imbalance between approaches

Table 3 Multivariate analysis of patient characteristics associated with prolapse recurrence

Characteristic Univariate analysis
(all 399 patients)

Analysis A
(all 399 patients)a

Analysis B
(all 399 patients)a

Analysis C
(38 PS-matched
pairs)b

Unadjusted HR
(95% CI)

P Adjusted HR
(95% CI)

P Adjusted HR
(95% CI)

P Unadjusted
HR
(95% CI)

P

Age at surgery (years) 1.36 (1.01, 1.83)c 0.04 1.55 (1.12, 2.13)c 0.008 --d –

Prior hysterectomy (vs. no) 2.17 (1.11, 4.26) 0.02 2.80 (1.39, 5.64) 0.004 3.20 (1.53,
6.70)

0.002 –

Uterosacral ligament suspension (vs.
sacrocolpopexy)

1.60 (0.49, 5.18) 0.43 3.18 (0.94, 10.80) 0.06 2.76 (0.80,
9.60)

0.11 2.96 (0.80,
10.96)

0.10

HR hazard ratio, CI confidence interval, PS propensity score
a Analyses A and B were based on all 399 patients. Analysis Awas a multivariate model fit using time since surgery as the time scale; Analysis B was a
multivariate model fit using age as the time scale
b Analysis C was a model fit using the 38 propensity-score (PS) matched pairs and included a single covariate for type of surgical approach
c HR per 10-year decrease in age
d Not estimable since the model was fit using age as the time scale
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sacrocolpopexy for apical defects in 124 women, Rondini
et al. found that anatomic (POP-Q point C of stage < 2) suc-
cess rates were higher at 1-year follow-up for abdominal
sacrocolpopexy than USLS (100 vs 82.5%; p = 0.0033)
[29]. There was no difference in the degree of symptomatic
improvement as measured by validated questionnaires [PFDI-
20, Prolapse Quality of Life Questionnaire (P-QOL), Pelvic
Organ Prolapse Urinary Incontinence Sexual Function
Questionnaire (PISQ-12)] between groups [29]. In that study
aggregate scores were used, with no subscores or individual
prolapse-specific questions reported, which may favor detect-
ing no difference. Additionally, a recent meta-analysis report-
ed similar prolapse retreatment rates between the two ap-
proaches, though there were limited data available for analysis
[14]. Similar to these findings, we did not identify a significant
difference in prolapse-recurrence-free survival rates or patient
satisfaction between USLS and sacrocolpopexy, though there
was a trend toward higher reoperation rates among
those treated with a vaginal approach (aHR 3.18 95% CI
0.94-10.80, p = 0.06), and this was consistent across the three
analyses conducted. These findings may be secondary
to differences in follow-up or insufficient power to detect a
difference given the number of patients and events in the
sacrocolpopexy cohort.

Strengths of our study include evaluation of a large homog-
enous cohort of women with stage IV prolapse who
underwent native tissue and sacrocolpopexy correction of pro-
lapse and had long-term, robust follow-up. Furthermore, sec-
ondary analysis using matching via propensity scoring was
employed to evaluate our initial findings. Additionally, we
used a composite endpoint (surgical retreatment or symptom-
atic recurrence) shown to be correlated with patient perception
of improvement and success. This provides a useful clinical
endpoint of symptomatic recurrences rather than strictly ana-
tomic outcomes [20]. Additionally, all procedures were per-
formed at a single institution, decreasing heterogeneity in the
surgical approaches and follow-up.

Limitations of our study should be noted: During the study
timeframe, a relatively small cohort meeting study inclusion
criteria was managed with a sacrocolpopexy (n = 44), which
may limit our ability to detect differences in outcomes be-
tween groups. Additionally, while we had a limited survey
response, our composite outcome included follow-up for
81.2% of the cohort, and there were limited differences be-
tween respondents and nonrespondents. Furthermore, our
study endpoint does not include anatomic criteria for failure,
as we did not perform clinical examinations. Nevertheless, we
used two questions that correlate with clinical exam findings
and used the hard endpoint of reoperation for prolapse recur-
rence [20–22]. Lastly, our results represent a single institution-
al series with surgeons who completed fellowship training.
Although this greatly improved our internal validity, it may
limit generalizability of our findings.

Conclusions

Younger age and history of prior hysterectomy were associat-
ed with an increased risk of recurrent prolapse symptoms.
Notably, excellent survival free of prolapse recurrence and
patient satisfaction can be obtained with both USLS and
sacrocolpopexy in patients with stage IV POP.
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