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Abstract

Introduction and hypothesis There is a paucity of data evalu-
ating the risk of de novo stress urinary incontinence (SUI)
after surgery for pelvic organ prolapse (POP) in women with
no preoperative occult SUL. We hypothesized that apical sus-
pension procedures would have higher rates of de novo SUL
Methods This was a retrospective database review of women
who had surgery for POP from 2003 to 2013 and developed
de novo SUI at >6 months postoperatively. Preoperatively, all
patients had a negative stress test and no evidence of occult
SUI on prolapse reduction urodynamics. The primary objec-
tive was to establish the incidence of de novo SUI in women
with no objective evidence of preoperative occult SUI after
POP surgeries at >6 months.

Results A total number of 274 patients underwent POP sur-
gery. The overall incidence of de novo SUI was 9.9 % [95 %
confidence interval (CI) 0.07-0.14]. However, the incidence
of de novo SUI in those with no baseline complaint of SUI
was 4.4 % (95 % CI 0.03—0.1). There was no difference in de
novo SUI rates between apical [9.7 % (n=157)] and nonapical
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[10.5 %, (n=217] procedures (p =0.8482). Multivariate logis-
tic regression identified sacrocolpopexy [adjusted odds ratio
(OR) 4.54, 95 % CI 1.2—-14.7] and those with a baseline com-
plaint of SUI (adjusted OR 5.1; 95 % CI 2.2—12) as risk factors
for de novo SUI.

Conclusions The incidence of de novo SUI after surgery for
POP without occult SUI was 9.9 %. We recommend counsel-
ing patients about the risk of de novo SUI and offering a
staged procedure.

Keywords Denovo - Stress urinary incontinence - Occult -
Pelvic organ prolapse - Sacrocolpopexy - Surgery

Introduction

The prevalence of pelvic organ prolapse (POP) increases with
age, and up to 20 % of women will require at least one surgery
for correction of POP in their lifetime, with an estimated 30 %
reoperation rate [ 1-3]. It is common for patients to be affected
by more than one pelvic floor disorder, and 21.3 % women
will require a concomitant stress urinary incontinence (SUI)
procedure [1, 4]. The International Continence Society and
International Urogynecological Association (ICS/IUGA) de-
fine SUI as a patient complaint of involuntary leakage of urine
during physical exertion. When SUI is identified on
urodynamic cystometry during increased abdominal pressure
in the absence of a detrusor contraction it is referred to as
urodynamic stress incontinence (USI) [5]. However, more ad-
vanced stages of POP are often not associated with symptom-
atic complaints of SUI due to the theoretical kinking of the
urethra [6]. Surgical correction of prolapse can unmask SUI
after surgery, referred to as de novo SUI, which is estimated to
range from 16 to 51 % [7—11]. It has been recommended by
the American Urological Association (AUA) that women with
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stage II or greater POP should have preoperative urodynamics
(UDS) with prolapse reduction to assess for occult SUI [12].
IUGA and the ICS define occult SUI as evidence of USI when
the prolapse is reduced [13]. There is no standard definition
for de novo SUI by the [IUGA/ICS. However, for this study;, it
is defined as the development of SUI after POP surgery in
women with no preoperative evidence of occult SUL

The Colpopexy and Urinary Reduction Efforts (CARE)
trial reported that de novo SUI after surgery in previously
continent women was as high as 44.1 % after abdominal
sacrocolpopexy without a concomitant Burch procedure
[14]. The Outcomes Following Vaginal Prolapse Repair
and Mid-Urethral-Sling trial (OPUS) reported that 33.5 %
(111/331) of patients had a positive prolapse-reduction test
umasking occult SUI prior to surgery and that 71.9 % of
those women reported de novo SUI symptoms after surgery
in the sham group [8]. The authors of the OPUS trial con-
cluded that a prophylactic sling procedure should be per-
formed concomitantly with POP surgery, which would re-
duce de novo SUI from 49.4 % to 23.6 % (p<0.001) [8]. In
addition, Kasturi et al. demonstrated a 25 % risk of de novo
SUI after total vaginal mesh procedures [15]. Although
performing a prophylactic incontinence procedure on all
women would reduce the risk of developing de novo SUI,
it is debated whether exposing all patients to the additional
risk is ethical and beneficial given the increased risk of com-
plications and future surgeries. Although the literature dem-
onstrates that placing an incontinence sling reduces the need
for future SUI procedures, it also demonstrates that only a
small proportion (5-17 %) of those who do not have a sling
placed at the time of their POP surgery, will actually require
a SUI surgery in the future [8, 14, 16].

To our knowledge, the majority of studies have evaluated
the incidence of de novo SUI in those with evidence of occult
incontinence on preoperative testing. However, there is a pau-
city of data evaluating patients who have no objective evi-
dence of occult SUI preoperatively and develop de novo
SUI after POP surgical correction. The aim of this study was
to establish the incidence of de novo SUI following surgery
for POP in patients with negative testing for occult SUI and
explore the risk factors associated with this outcome.

Materials and methods

Institutional Board Review approval was obtained (IRB# FLA
13-130). This was a retrospective database review of patients
with a diagnosis of POP who underwent surgical treatment
from July 2003 to June 2013 at a single institution and devel-
oped de novo SUI at >6 months postoperatively. Patients were
diagnosed with de novo SUI when there was no objective
preoperative evidence of SUI or occult SUTI and then reported
subjective complaints or demonstrated objective evidence of
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SUI postoperatively. Patients underwent a thorough history
and physical, including subjective assessment of SUI or urge
urinary incontinence (UUI), total number of daily urine leaks,
daily pad counts, and POP assessment by both the Baden-
Walker and Pelvic Organ Prolapse Quantification (POP-Q)
systems. Preoperative testing for objective parameters includ-
ed a standardized supine stress test (SST) and a UDS with and
without prolapse reduction. The standardized supine stress test
was performed within 30 min of voiding, with the patient in
the lithotomy position, with a strong Valsalva and cough.
Patients were evaluated for SUI on UDS with and without
prolapse reduction. Prolapse reduction was performed with a
Sims half speculum that was elevated by hand during Valsalva
and coughing to reduce POP. SUI was assessed during UDS
through cough and Valsalva maneuvers at <100 cc, 150 cc,
and at capacity with and without the prolapse reduced and
with and without catheters in the urethra.

We included all women who had no evidence of SUI on
preoperative testing and underwent a POP surgery without a
concomitant incontinence surgery and had at least 6 months’
surgical follow-up. Patients with complaints of Ul were in-
cluded in the analysis as long as a complaint of SUI was not
their primary complaint and they did not demonstrate SUI
during testing or on prolapse reduction. Surgeries included
total vaginal hysterectomy (TVH) with McCall’s culdoplasty,
sacrocolpopexy, anterior vaginal wall repair, posterior vaginal
wall repair, sacrospinous ligament fixation (SSLF),
uterosacral ligament suspension (USLS), biologic apical mesh
kit, trachelectomy, and Manchester procedure. Patients were
excluded if they had a predominant complaint of SUI, objec-
tive evidence of SUI on either the SST or UDS, or had any
prior incontinence procedure.

The primary objective was to assess the incidence of de
novo SUI after POP surgeries at >6 months and determine
whether specific procedures had higher rates of de novo
SUI The primary outcome measure was defined as de novo
SUI in women with no evidence of occult SUI. The secondary
outcome measure was defined as de novo SUI in women with
no evidence of occult SUI and no baseline complaint of SUL
Our secondary objective was to evaluate for associated risks
factors. We hypothesized that patients with apical POP sur-
gery would have a higher incidence of de novo SUL
Additionally, those with evidence of intrinsic sphincter defi-
ciency (ISD), defined by a maximal urethral closure pressure
(MUCP) of <20 mm H,0 on UDS testing, or those with ure-
thral hypermobility but with no evidence of SUI would also be
at risk for developing de novo SUI. Urethral hypermobility
was defined as >30° or a change of >30° on Valsalva or cough
when a Q-tip was placed inside the urethra.

Statistical analysis was performed using JMP Pro Version
10 (SAS Institute, Cary, NC, USA). Continuous data were
checked for normality using the Shapiro-Wilks test prior to
univariate analysis. Continuous data with normal distribution
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were analyzed using Student’ ¢ test. Continuous data not nor-
mally distributed were analyzed using a Wilcoxon signed-
rank test. Categorical data were analyzed using Pearson’s
chi-square test or Fisher’s exact test if there were <5 subjects
in 20 % of cells. Multivariate logistic regression for variables
with significance at p <0.05 at the univariate level was includ-
ed in the final analysis. Ten outcome events were required per
variable analysis for logistic regression. Variables identified to
be potentially included in logistic regression included age,
parity, body mass index (BMI), medical comorbidities, base-
line complaints of UL, number of urinary leaks per day, num-
ber of pads used per day, POP-Q exam, and a diagnosis of
urethral hypermobility or ISD.

Results

A total of 311 women were identified to have POP surgery
without a concomitant sling and no objective evidence of
occult SUI on preoperative testing. Thirty-seven women
were excluded due to previous sling, Burch, or Marshall-
Marchetti-Krantz procedures, leaving a total of 274 women
in the final analysis. Baseline characteristics of the cohort are
described in Table 1. When asked about UI, 23.3 % (n=64)
reported subjective complaints of SUI and 32.8 % (n=90)
reported having UUIL. UDS findings demonstrated that the
median MUCP was 69 (48-90), with only two (0.7 %)

Table 1  Baseline patient demographics

Patient characteristics Total (n=274)

Follow-up (weeks) 52.5 (36.8-107.3)

Age (years) 64.9 (54.8-78.9)
Parity 2(2,3)
Body mass index (kg/mz) 25.8 (23-29.4)
Previous hysterectomy 91 (33 %)
Diabetes 26 (9 %)
Hypertension 96 (35 %)
Pulmonary disease 15 (5 %)
Current smoker 10 3 %)
Baseline history
Complaint of SUI 64 (23.3 %)
Complaint of UUI 90 (32.8 %)
Number of Ul/day 0(0-1)
Number of pads/day 0(0-1)
Urodynamics
Urethral hypermobility 270 (96.3 %)

MUCP <20 mm H,0 2(0.7 %)

Median (25th—75th percentile) or n (%)

SUI stress urinary incontinence, UUI urge urinary incontinence, U/ uri-
nary incontinence, MUCP maximal urethral closure pressure

women having a component of ISD and with an MUCP
<20. Almost all women (n=270, 96.3 %) had urethral
hypermobility.

Table 2 lists the incidence of de novo SUI by baseline
examination findings and compares them with and without
preoperative complaints of SUL. When evaluating those with
no evidence of occult SUI, there was no difference in de novo
SUI rates by age, BMI, parity, history of previous hysterec-
tomy, diabetes, hypertension, pulmonary disease, or being a
current smoker. There also was no difference in those with a
baseline complaint of UUI or the number of pads used per
day. There was, however, a significant rate of de novo SUI in
15 women who had a baseline complaint of SUI (55.5 % vs.
19.8 %, p<0.001), as well as the number of UI leaks per day
(p=0.0486). In the univariate analysis evaluating those with
no baseline complaint of SUI and no occult SUI, only being
older was demonstrated to have a significantly higher rate of
de novo SUI (74.6 years vs. 64.9 years, p=0.0195). A
total of 27 women complained of SUI after 6 months. The
incidence of occult SUI after surgery was 9.9 % (95 % CI
0.07-0.14) based on the primary outcome definition. Of
these, 12 (4.4 %, 95 % CI 0.03-0.1) had new-onset de novo
SUI defined by the secondary outcome measure (no baseline
complaint of SUT and no preoperative occult SUI.) No patient
who developed de novo SUI underwent additional SUI pro-
cedures. At 6 months, there was subjective improvement in
both SUI (n=49, 17.9 % vs. n=15, 5.5 %, p<0.001) and
UUI (n=65, 23.7 % vs. n=25, 9.1 %, p=0.0094) after POP
surgery.

Table 3 lists the incidence of de novo SUI by procedure
type based on the primary outcome measure. There was no
difference in the rate of de novo SUI in apical procedures
(n=57, 9.7 %) vs. nonapical procedures (p=217, 10.5 %,
p=0.8482) when using the primary outcome definition.
There was a proportional difference of 0.008 (95 % CI
—0.1 to 0.07), which did not reach statistical significance
(»p=0.6972). There was significant de novo SUI after
sacral suspensions procedures (24 %, p=0.0247), which
included sacrocolpopexy and sacrohysteropexy. However,
when evaluating procedure type individually, only
sacrocolpopexies had significant de novo SUI (29.4 %,
p=0.0172). There were five patients who underwent
sacrocolpopexy and developed de novo SUI after having
a negative test for occult SUI, with 60 % complaining of
preoperative SUI (3/5, p=0.0924). There was no difference
in de novo SUI rates after SSLF (9.4 %), TVH (6.8 %),
anterior (7 %), or posterior repairs (9.7 %), Manchester
(0 %), trachelectomy (0 %), USLS (14.3 %), or LeFort
colpocleisis (15 %).

Table 4 lists the incidence of de novo SUI by procedure
type based on the secondary outcome measure. There was no
significant difference in de novo SUI rates by any procedure
type. or when using the secondary outcome definition
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Table 2 Baseline demographics in women with no occult stress urinary incontinence (SUI) stratified by preoperative complaint of SUI

Baseline complaint of SUI (n=274)

No baseline complaint SUI (n=210)

No de novo SUI (n=241) De novo SUI (n=26) P-value

No de novo SUI (n=194) De novo SUI (n=12) P value

Follow-up (weeks) 52 (26-104) 64 (39-125)
Age (years) 64.8 (55.3-72.2) 65.3 (52.6-76.4)
Parity 2(2,3) 3(2,3)
Body mass index (kg/m2) 26.1 (23.3-29.8) 24.4 (20.9-27.6)
Diabetes ° 23 (9.5 %) 3(11.5 %)
Hypertension® 86 (35.7 %) 10 (38.5 %)
Pulmonary disease® 12 (5 %) 3(11.5 %)
Current smoker® 10 (4.1 %) 0
Baseline history
Complaint of UUI 80 (33.2 %) 10 (38.5 %)
Complaint of SUT* 49 (19.8 %) 15 (55.6 %)
Number of Ul/day 0(0-1) 1(0-1)
Number of pads/day 0 (0-1) 0(0-1)
POP-Q stage 3(2-3) 2 (2-3)
Aa 1 (0-2) 0(-1to 1.75)
Ba 1 (0-2.5) 0.5(-1.5t02)
Ap —0.5 (-2 t0 0.5) —1(-2.375 t0 0.875)
Bp -0.5(2to 1) -1,(225t0 1)
D -8 (-9 to —6) —8.75 (-10.5 to —4)
C -3.75(-7t02) =5 (-6.5t0 0)
TVL 9.5 (8.875-10.5) 9.5 (8.25-10.25)
¢h 3(2.5-4) 3(2.5-4)
pb 3(2.75-4) 3 (3-3.75)
Urodynamics
Urethral hypermobility* 234 (97.1 %) 26 (100 %)
ISD® 2 (100 %) 0

03537 52 (37-107.5) 105.5 (66-196.25)  0.0606
0.6767 64.9 (55.8-72.2) 74.6 (66-79) 0.0195
0.1983 2 (2-3) 3 (2-4) 0.2165
0.0567 262 (23.3-29.5) 25.7 (20.6-34.7) 0.8513
0.7297 19 (9.6 %) 1(8.3 %) 1
0.8185 74 (374 %) 6 (50 %) 0.3818
0.1739 63 %) 2(16.7 %) 0.0693
0.6051 7 (3.6 %) 0 1
0.6253* 55 (27.8 %) 325 %) 1°
<0.0001 NA NA NA
0.0486 0 (0-0.25) 0 (0-2.75) 0.0791
03177  0(0-0.25) 0 (0-1) 0.3922
0.7282 3 (2-3) 2(23.75) 0.8373
02667 1(0-2) 0(-1,1) 0.3055
0317 1(-0.5t025) 0.5(-1t01.5) 0.4696
0.6679 —0.5 (=2 10 0.5) -1(-225t0.75)  0.8853
0.6055 —0.5 (-2, 0.875) -1(-225t01) 0.8068
0.4663 —7.5 (-9 to —6) -75(11t0-5.5)  0.5643
05928 —4(-7t02) -5(-625t0-0.5)  0.8141
03253 9.5 (8.75-10) 9 (8.75-10.5) 0.6379
0.4398 3 (2.25-4) 3 (1.75-3.75) 0.5232
0.6748 3 (2.5-4) 353, 4) 0.3969
1 186 (95.9 %) 11 (91.7) 0.4887
1 2(1 %) 0 1

Median (25th—75th percentile) Wilcoxon signed—rank test or n (%)

UUI urge urinary incontinence, UI urinary incontinence, ISD intrinsic sphincter deficiency, NA not applicable

# N (%) Pearson chi-squared
® N (%) Fisher’s exact test

comparing apical to nonapical procedures (n=170, 5.8 % vs.
n=40,5 %, p=0.8287).

Multivariate logistic regression analysis was performed on
variables with a p<0.05, which included sacrocolpopexy,
baseline complaint of SUI, and number of Ul events per day.
An analysis was performed for more than one, more than two,
and more than three leaks per day. There was no increased risk
for those who had daily incontinence events [adjusted odds
ratio (OR) 0.5, 95 % CI 0.1-2.2]. Final multivariate logistical
regression model demonstrated that there was an increased
risk of de novo SUI only in those with no evidence of occult
SUI before sacrocolpopexy (adjusted OR 4.54, 95 % CI 1.2—
14.7) and those with a baseline complaint of SUI (adjusted
OR, 5.1; 95 % CI 2.2-12). Logistic regression could not be
performed in women who had no baseline complaint of SUI,
since there were only 12 outcome events.
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Discussion

The primary aim of this study was to establish the incidence of
de novo SUI following surgery for POP in patients without
evidence of occult SUI and identify possible risk factors.
There was no difference in de novo SUI rates between apical
suspension and nonsuspension procedures. The overall inci-
dence of de novo SUI after POP procedures in those with no
evidence of occult SUI on SST or UDS was 9.9 %. In addition,
the incidence of de novo SUI, in those with no baseline com-
plaints of SUI and no evidence of occult SUI, was 4.4 %.

It was hypothesized that apical procedures were going to be
associated with a higher incidence of de novo SUI. Although
there was no difference overall, sacrocolpopexies were iden-
tified as a risk factor for developing de novo SUI in the final
logistic regression model. However, this was only true for
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Table 3 De novo stress urinary
incontinence (SUI) by procedure Variable No occult SUL (N'=274)
type in those with no occult SUI
No de novo SUI De novo SUI P-
(N=241) (N=26) value
Sacral suspensions (n=25) 19 (76 %) 6 (24 %) 0.0128
Sacrocolpopexy (n=17)* 12 (70.6 %) 5(29.4 %) 0.0172
Sacrohysteropexy (n=8)* 7 (87.5 %) 1(12.5 %) 0.5689
All SSLF (n="77) 77 (90.6 %) 8 (9.4 %) 0.8692
SSLF with posterior repair (n=18)* 17 (94.4 %) 1(5.6 %) 1
SSLF with anterior repair (n=5)* 4 (80 %) 1(20 %) 0.4071
SSLF with A/P repair (n=62)* 56 (90.3 %) 6 (9.7 %) 1
All TVH (n=104) 96 (93.2 %) 7 (6.8 %) 0.1875
TVH, McCall (n=3) 3 (100 %) 0 1
TVH, McCall with anterior repair (n=4)" 4 (100 %) 0 1
TVH, McCall with posterior repair (n = 18)* 16 (88.9 %) 2 (11.1 %) 0.6937
TVH, McCall with anterior and posterior repair 73 (93.6 %) 5(6.4 %) 0.2684
n=78)"
All a(nterior) repairs (n=157) 146 (93 %) 11 (7 %) 0.0669
Anterior repair alone (n=1)" 1 (100 %) 0 1
All posterior repairs (n=207) 187 (90.3 %) 20 (9.7 %) 0.8512
Posterior repair alone (n=19)* 16 (84.2 %) 3(15.8 %) 0.4139
A/P repair (n=17)" 17 (100 %) 0 0.2322
Manchester or Trachelectomy (n=5)* 5 (100 %) 0 1
Laparoscopic USLS (n=7)* 6 (85.7 %) 1(14.3 %) 0.5204
LeFort colpocleisis (n=20)* 17 (85 %) 3(15 %) 0.4292

N (%) Pearson chi-square test

SUI stress urinary incontinence, SSLF sacrospinous ligament suspension, A/P anterior and posterior, TVH total
vaginal hysterectomy, USLS uterosacral suspension

@ Fisher’s exact test

patients who had a preoperative complaint of SUI. This is
consistent with Leruth et al., who evaluated 50 women who
had a negative stress test prior to laparoscopic sacrocolpopexy
and found that the only identifiable risk factor was a preoper-
ative complaint of SUI [relative risk (RR) 4.03,95 % CI 1.16—
14.09] [17]. In addition, Park et al. evaluated 70 women who
had a negative prolapse reduction test prior to laparoscopic
sacrocolpopexy and found that 18 % required a later sling
procedure [18]. These studies support the concept that there
is a high risk of developing de novo SUI and a risk of requir-
ing later incontinence surgery after sacrocolpopexy. Based on
this study and the literature, there does appear to be a higher
risk of developing de novo SUI in patients who undergo a
sacrocolpopexy and have a baseline complaint of SUI even
if there is no evidence of occult SUI. It is recommended that
future prospective studies further evaluate the development of
de novo SUI and specifically focus on comparing suspension
procedures to nonsuspension procedures.

Despite multiple studies reporting on the incidence of de
novo SUI, very few studies have investigated de novo SUI in
women with no evidence of occult SUI and compared suspen-
sion procedures to nonsuspension procedures. The most cited

of studies for de novo SUI are the CARE and OPUS trials,
which evaluated women with occult SUI who were random-
ized to POP surgery with and without concomitant inconti-
nence procedures. The OPUS trial included both suspension
and nonsuspension procedures, but the outcomes were not
individually analyzed. Both studies concluded that a prophy-
lactic incontinence procedure should be performed in prolapse
repairs, since the rate of developing de novo SUI can be as
high as 49.4 % [8, 14]. However, placement of a prophylactic
sling in all patients might not be an appropriate solution, as
doing so would place them at increased risk of mesh compli-
cations, future surgeries, and voiding dysfunction [19, 20].
These landmark studies differ from our study in that they
evaluated a population with evidence of occult SUI. Given
that our study demonstrates a small incidence of de novo
SUI, and that no patient underwent additional procedures,
the use of prophylactic slings in all patients should not be
recommended as the standard of care.

The incidence of de novo SUI in our cohort 0f4.4-9.9 % is
comparable with current literature. Lo et al. evaluated women
with no occult SUI by cough stress test and UDS (n=637) and
noted a de novo SUI rate of 11.1 %. However, in contrast to

@ Springer



588 Int Urogynecol J (2017) 28:583-590

Table 4 De novo stress urinary

incontinence (SUI) rates by Variables No baseline complaint SUT or occult SUT (N=210)
procedure type in women with no
occult or baseline complaint of No de novo SUI De novo SUI P
SUIL (N=194) N=12) value
Sacral suspensions (n=15) 13 (86.7 %) 2 (13.3 %) 0.2072
Sacrocolpopexy (n=12) 10 (83.3 %) 2 (16.7 %) 0.1435
Sacrohysteropexy (n=3) 3 (100 %) 0 1
All SSLF (n=66) 62 (93.9 %) 4 (6.1 %) 1
SSLF with posterior repair (n=13) 12 (92.3 %) 1(7.7 %) 0.5454
SSLF with anterior repair (n=15) 4 (80 %) 1(8.3 %) 0.2571
SSLF with A&P repair (n =48) 46 (95.9 %) 2 (4.1 %) 0.738
All TVH (n=285) 81 (95.3 %) 4 (4.7 %) 0.7654
TVH, McCall (n=3) 3 (100 %) 0 1
TVH, McCall with anterior repair (n=4) 4 (100 %) 0 1
TVH, McCall with posterior repair (n=16) 15 (93.8 %) 1 (6.2 %) 1
TVH, McCall with anterior and posterior repair 59 (95.2 %) 3 (4.8 %) 1
n=62
All a(nterior)repairs (n=120) 116 (96.7 %) 4 (3.3 %) 0.131
Anterior repair alone (n=1) 1 (100 %) 0 1
All posterior repairs (n=158)* 150 (94.9 %) 8 (5.1 %) 0.4787
Posterior repair alone (n=13) 13 (100 %) 0 1
A&P repair (n=14) 14 (100 %) 0 1
Manchester or Trachelectomy (n=3) 3 (100 %) 0 1
Laparoscopic USLS (n=3) 3 (100 %) 0 1
LeFort colpocleisis (n=12) 10 (83.3 %) 2 (16.7 %) 0.1435

N(%): Fisher’s Exact Test, ® Pearson’s chi-squared test

SUI stress urinary incontinence, SSLF sacrospinous ligament suspension, A&P anterior and posterior, 7VH total
vaginal hysterectomy, USLS uterosacral suspension

their study—in which findings of self-reported SUI and num-
ber of urinary leaks per day were risk factors for development
of de novo SUI—Lo et al. noted that older age, diabetes, a
lower MUCP, and a shorter functional urethral length were
risk factors [21]. However, when evaluating patients with no
baseline complaint of SUI, it was also found that older age
was an associated risk factor for de novo SUI. Differences in
study findings might be contributable to the large number of
total vaginal mesh procedures included in the Lo et al. cohort
(78 %) or the use of a pessary for prolapse reduction vs. a
speculum. Columbo et al. evaluated women with no evidence
of SUI on UDS after speculum reduction who were undergo-
ing cystopexy (n=>52) vs. cystopexy with pubourethral liga-
ment suspension (n=250) [22]. Similar to our study findings,
they found that the incidence of de novo SUI in both groups
was small (8 %) by objective and subjective criteria.

Higher rates of de novo SUI have been quoted in the liter-
ature. In 2011, Al-Mandeel et al. evaluated 100 women 2 years
after vaginal POP surgery who were objectively continent
preoperatively based on a negative cough stress test and found
42 % had postoperative SUI [23]. They further mentioned 18/
42 had a subjective complaint of SUI and that the true
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incidence of de novo SUI was 24 %. The authors commented
that their incidence was higher than previously reported and
was likely attributable to the higher POP stage in their pa-
tients, their longer follow-up interval (1-2 years), and the
definition of postoperative SUI, which used the validated
Urinary Distress Inventory (UDI-6) short form. In contrast,
our study found much lower rates of de novo SUI (4.4 % vs.
24 %), even though it included the same procedures and a
similar follow-up interval. A reason for the discrepancy may
be in the technique of prolapse reduction, as overcorrection of
the vault can lead to greater SUI, especially if direct pressure is
applied to the anterior vaginal wall.

Multichannel UDS with prolapse reduction has become a
standard practice for many surgeons for evaluating occult
SUI but with variable methods [24, 25]. Visco et al. de-
scribed several methods of prolapse reduction testing and
found that the highest detection rate was with using a spec-
ulum (30 %) vs. manual (16 %), forceps (21 %), swab
(20 %), or pessary (6 %) [7]. In our practices, postsurgical
correction of POP is simulated by speculum reduction during
UDS. We previously compared prolapse reduction using
packing, speculums, and pessaries, and found that speculum
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and pessaries allowed the highest detection rates of occult
SUI at our institution [26]. Based on our experience, if there
is evidence of occult SUI, the patient is counseled about the
risk of postoperative SUI and will likely receive an inconti-
nence procedure. However, in patients with a baseline com-
plaint of SUI who do not leak during UDS, a sling is not
typically placed unless the patient reports significant bother
from the symptoms.

This is one of the first studies that evaluated both vaginal
and laparoscopic POP surgeries, compared apical suspension
to nonapical suspension procedures, and evaluated for associ-
ated risk factors for development of de novo SUIL. Additional
strengths of the study include a large cohort evaluated over a
10-year period and that all patients had two objective tests—
UDS and SST—to evaluate for occult SUL

A limitation of the study is lack of a priori power calcu-
lation. A post hoc power calculation determined that the
study had 80 % power with the current sample size to
detect a difference of 23.8 %. Due to the small difference
(0.8 %) between apical and nonapical procedures, it is pos-
sible that the nonsignificant result is secondary to an inad-
equate sample size. However, given that the confidence
interval of the effect size is very narrow and crosses zero,
it is more likely that the observed nonsignificance is true
[27]. Addition weaknesses include the retrospective design
using a database, which can results in missing or incom-
plete data. The study also did not use a validated survey or
assess symptom severity when assessing preoperative or
postoperative subjective complaints of SUI, which could
have affected the true incidence of de novo SUI In addi-
tion, the small sample size of sacrocolpopexies limited the
ability to make conclusions or strong recommendations
based on our data.

In conclusion, based on this cohort of women with and
without suspension procedures, there appears to be no higher
risk of de novo SUI after suspension procedures. The inci-
dence of de novo SUI after POP procedures in women without
preoperative evidence of occult SUI is only 9.9 %. Due to the
low incidence of de novo SUI, even in women who
complained of baseline SUI, we would not recommend con-
comitant sling procedures in this population. It is advised that
these patients be counseled about their risk and offer a staged
procedure if needed.
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