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Pain and activity after vaginal reconstructive surgery for
pelvic organ prolapse and stress urinary incontinence

Matthew D. Barber, MD, MHS; Linda Brubaker, MD, MS; Ingrid Nygaard, MD, MS; Clifford Y. Wai, MD;
Keisha Y. Dyer, MD MPH; David Ellington, MD; Amaanti Sridhar, MS; Marie G. Gantz, PhD;
for the NICHD Pelvic Floor Disorders Network

BACKGROUND: Little is known about short- and long-term pain and worst pain decreased below baseline levels at 4e6 weeks (e1.26, P ¼

functional activity after surgery for pelvic organ prolapse.

OBJECTIVE: The objectives of the study were to describe postoperative
pain and functional activity after transvaginal native tissue reconstructive

surgery with apical suspension and retropubic synthetic midurethral sling

and to compare these outcomes between patients receiving 2 common

transvaginal prolapse repairs, uterosacral ligament, and sacrospinous

ligament vaginal vault suspension.

STUDY DESIGN: This planned secondary analysis of a 2� 2 factorial

randomized trial included 374 women randomized to receive uterosacral

(n¼ 188) or sacrospinous (n¼ 186) vaginal vault suspension to treat both

stages 2e4 apical vaginal prolapse and stress urinary incontinence be-

tween 2008 and 2013 at 9 medical centers. Participants were also ran-

domized to receive perioperative pelvic muscle therapy or usual care. All

patients received transvaginal native tissue repairs and a midurethral

sling. Participants completed the Surgical Pain Scales (0e10 numeric

rating scales; higher scores¼ greater pain) and Activity Assessment Scale

(0e100; higher score ¼ higher activity) prior to surgery and at 2 weeks,

4e6 weeks, and 3 months postoperatively. The MOS 36-item Short-Form

Health Survey was completed at baseline and 6, 12, and 24 months after

surgery; the bodily pain, physical functioning, and roleephysical sub-
scales were used for this analysis (higher scores ¼ less disability). Self-

reported pain medication use was also collected.

RESULTS: Before surgery, average pain at rest and during normal

activity were (adjusted mean � SE) 2.24 � 0.23 and 2.76 � 0.25; both

increased slightly from baseline at 2 weeks (þ0.65, P ¼ .004,

andþ0.74, P¼ .007, respectively) and then decreased below baseline at

3 months (e0.87 ande1.14, respectively, P< .001), with no differences

between surgical groups. Pain during exercise/strenuous activity and
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.014, ande0.95, P¼ .002) and 3 months (e1.97 ande1.50, P< .001)

without differences between surgical groups. Functional activity as

measured by the Activity Assessment Scale improved from baseline at

4e6 weeks (þ9.24, P < .001) and 3 months (þ13.79, P < .001). The

MOS 36-item Short-Form Health Survey Bodily Pain, Physical Functioning,

and RoleePhysical Scales demonstrated significant improvements from

baseline at 6, 12, and 24 months (24 months: þ5.62, þ5.79,

andþ4.72, respectively, P< .001 for each) with no differences between

groups. Use of narcotic pain medications was reported by 14.3% of

participants prior to surgery and 53.7% at 2 and 26.1% at 4e6 weeks

postoperatively; thereafter use was similar to baseline rates until 24

months when it decreased to 6.8%. Use of nonnarcotic pain medication

was reported by 48.1% of participants prior to surgery, 68.7% at 2 weeks,

and similar to baseline at 3 months; thereafter use dropped steadily to

26.6% at 2 years. Uterosacral ligament suspension resulted in less new or

worsening buttock pain than sacrospinous suspension at 4e6 weeks

postoperatively (4.6% vs 10.5%, P ¼ .043) but no difference in groin or

thigh pain.

CONCLUSION: Pain and functional activity improve for up to 2 years

after native tissue reconstructive surgery with uterosacral or sacrospinous

vaginal vault suspension and midurethral sling for stages 2e4 pelvic

organ prolapse. On average, immediate postoperative pain is low and

improves to below baseline levels by 4e6 weeks.

Key words: functional activity, pelvic floor disorders, pelvic organ
prolapse, postoperative pain, sacrospinous ligament fixation, stress uri-

nary incontinence, uterosacral ligament suspension, vaginal reconstruc-

tive surgery
n recent years, there has been States will undergo surgery by age 80 tissue procedures for correcting apical
I increasing emphasis on enhancing
recovery after surgery, with goals of
improving patient postoperative experi-
ence and return of function. Pelvic floor
disorders are common conditions for
which 1 in 5 women in the United
years.1

With greater than 300,000 surgical
procedures for pelvic organ prolapse
performed each year, urogynecological
patient outcomes are of unique interest
in women’s health care.2 However, little
is known about postoperative pain or
activity for these procedures.
While surgery for pelvic organ pro-

lapse can be performed using multiple
approaches including robotic, laparo-
scopic, and vaginal approaches with and
without mesh augmentation, 80e90%
are performed transvaginally without
mesh (ie, transvaginal native tissue
repair).2e5 The 2 most common native
SEPTEMBER 2019 Ameri
prolapse are the sacrospinous ligament
fixation (SSLF) and the uterosacral liga-
ment suspension (ULS).6

Postoperative pain, namely gluteal
and posterior thigh pain, is well
described for women undergoing SSLF
and generally resolves within 6 weeks for
the majority of patients.7,8 Postoperative
neuropathic pain has also been described
for patients undergoing ULS; however,
these reports are primarily focused on
pain as an immediate postoperative
complication but not on outcomes
potentially related to the pain, such as
return to activity, pain medication use,
and functional status.9,10
can Journal of Obstetrics & Gynecology 233.e1
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Why was this study conducted?
Little is known about both short- and long-term pain and functional activity after
transvaginal surgery for pelvic organ prolapse.

Key findings
In women undergoing 2 types of commonly performed transvaginal, native-
tissue prolapse repairs with concomitant retropubic midurethral sling, pain
and functional activity improve for up to 2 years. On average, immediate post-
operative pain is low and improves to below baseline levels by 4e6 weeks.

What does this add to what is known?
Clinicians can use the information from this study to counsel women about pain
and functional activity for the first 2 years after transvaginal surgery for prolapse.

Original Research GYNECOLOGY ajog.org
Beyond these reported adverse events,
there are few data available on the short-
and long-term pain and functional ac-
tivity after surgery for pelvic organ pro-
lapse, limiting the ability of clinicians to
fully counsel their patients.

The objective of this planned sec-
ondary analysis is to describe post-
operative pain and functional activity
after transvaginal native tissue recon-
structive surgery with apical suspension
and to compare these outcomes between
patients randomized to receive ULS or
SSLF.

Materials and Methods
This is a planned analysis of secondary
outcomes of the Operations and Pelvic
Muscle Training in the Management of
Apical Support Loss (OPTIMAL) trial, a
multicenter clinical trial conducted by
the Eunice Kennedy Shriver National
Institute for Childhood Health and Hu-
man Development Pelvic Floor Disor-
ders Network at 9 clinical sites.

Details of this study have been previ-
ously published.8,11 Briefly, the Opera-
tions and Pelvic Muscle Training in the
Management of Apical Support Loss trial
was 2 � 2 factorial designed trial
comparing 2 native tissue vaginal pro-
lapse apical suspensions (ULS vs SSLF)
withmidurethral sling surgery inwomen
with�stage 2 uterine or vaginal prolapse
and stress urinary incontinence and
perioperative behavioral therapy with
pelvic floor muscle training (PMT) vs
usual perioperative care.

The study had 2 primary aims: (1) to
compare surgical outcomes of SSLF with
233.e2 American Journal of Obstetrics & Gynecol
ULS 24 months after vaginal surgery for
apical or uterine prolapse and stress in-
continence and (2) to evaluate the
impact of a perioperative behavioral-
pelvic muscle therapy program on uri-
nary and prolapse outcomes. Each clin-
ical site’s institutional review board
approved the study, and all participants
completed a research-informed consent
process.
Each enrolled patient first underwent

a 1:1 perioperative behavioral and pelvic
muscle therapy vs usual care randomi-
zation followed by a second 1:1 surgical
randomization. All participants received
a transvaginal native-tissue (nonmesh)
pelvic organ prolapse repair and a syn-
thetic mesh retropubic midurethral sling
(tension-free vaginal tape; Ethicon,
Somerville, NJ).
Participants randomized to PMT

received an individualized program that
included 1 visit 2e4 weeks prior to
surgery and 4 postoperative visits (2,
4e6, 8, and 12 weeks after surgery). Each
participant received a standardized
postoperative instruction sheet encour-
aging them to resume light activities
including stretching, walking, climbing
stairs, cooking, and clerical work as soon
as they felt comfortable with the activity
while asking them to refrain from ac-
tivities that caused a feeling of pressure
in the pelvic or vaginal area, including
heavy lifting or vigorous exercise for 6
weeks after surgery.
Participants were masked to surgical

treatment assignment and underwent
standardized evaluations by masked as-
sessors at baseline, 2 and 4e6 weeks, 3, 6,
ogy SEPTEMBER 2019
12, and 24 months including adminis-
tration of validated patient-reported
outcome measures. The Surgical Pain
Scales (SPS) and Activity Assessment
Scale (AAS) were administered at base-
line, 2 weeks, 4e6 weeks, and 3 months
after surgery.12,13

The SPS were designed for use in the
perioperative period and assess pain at
rest, pain during normal activities, pain
during strenuous activities/exercise, and
pain unpleasantness/worst pain using 4
numerical rating scales (0e10) with
higher scores indicating worse pain.13

The AAS is a measure of functional
activity also designed for use in the
perioperative period.12 The AAS in-
cludes 13 items covering a broad sample
of sedentary, movement-related, and
graded-intensity physical activities. Re-
spondents were asked to rate the degree
of difficulty performing each of these
activities in the previous 24 hours on a 5-
point scale from no difficulty to not able
to do it. The response item, did not
perform for other reasons, is also
included but not scored.

The AAS has 3 subscales: sedentary
activities, ambulatory activities, andwork/
exercise activities. The AAS total and
subscale scores are transformed to pro-
duce a rangeof 0 to 100,withhigher values
indicating greater functional activity.

Subjects completed the MOS 36-item
Short-Form Health Survey (SF-36) at
baseline, 6, 12, and 24 months after
surgery.14 For this analysis, we assessed
the SF-36 bodily pain, physical func-
tioning, and role limitations-physical
subscales. Each subscale is scored
0e100, with higher scores indicating
better health and is norm based so that
50 is the population mean and 10 is the
population standard deviation.

Patients also self-reported medication
use at baseline and each follow-up visit.
For this analysis, pain medication was
classified into 2 groups: narcotic and
nonnarcotic (ie, nonsteroidal antiin-
flammatory drugs and acetaminophen).
Other medications that maymodify pain
response such as gabapentin, benzodi-
azepines, or steroids were not included
in this classification. At 2 and 4e6 weeks
after surgery, participants were asked
whether they developed any new or
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TABLE 1
Surgical pain scales from baseline to 3 months after surgery modeling outcome as change from baselinea

Variable Time frame

All surgical treatments
(n ¼ 371)

ULS surgical
treatment (n ¼ 185)

SSLF surgical
treatment (n ¼ 186)

Surgical treatment
difference

Adjusted
mean (SE, n)

Adjusted
P valueb

Adjusted
mean (SE, n)

Adjusted
P valueb

Adjusted
mean (SE, n)

Adjusted
P valueb

Adjusted mean
difference (95% CI)c

Adjusted
P valuec

Pain at restd

Baseline 2.24 (0.23, 369) — 2.20 (0.25, 184) — 2.28 (0.26, 185) — e0.08 (e0.53, 0.36) .711

2 week change 0.65 (0.23, 354) .004 0.57 (0.26, 177) .027 0.72 (0.26, 177) .006 e0.15 (e0.65, 0.35) .551

4e6 week change e0.41 (0.23, 362) .068 �0.53 (0.26, 181) .039 e0.29 (0.26, 181) .259 e0.24 (e0.73, 0.26) .347

3 month change �0.87 (0.23, 340) < .001 �0.93 (0.26, 168) < .001 �0.81 (0.26, 172) .002 e0.12 (e0.63, 0.39) .644

Pain during
normal activitiese

Baseline 2.76 (0.25, 368) — 2.66 (0.28, 183) — 2.86 (0.28, 185) — e0.20 (e0.69, 0.30) .435

2 week change 0.74 (0.27, 353) .007 0.63 (0.31, 176) .042 0.85 (0.31, 177) .006 e0.23 (e0.81, 0.35) .440

4e6 week change e0.46 (0.27, 362) .087 e0.60 (0.31, 180) .052 e0.33 (0.31, 182) .287 e0.27 (e0.84, 0.31) .362

3 month change e1.14 (0.27, 338) < .001 e1.20 (0.31, 167) < .001 e1.08 (0.31, 171) .001 e0.12 (e0.71, 0.47) .686

Pain during exercise,
strenuous activities

Baseline 3.71 (0.42, 211) — 3.66 (0.47, 94) — 3.76 (0.45, 117) — e0.10 (e0.87, 0.67) .794

2 week change e0.36 (0.57, 42) .527 e0.47 (0.74, 17) .527 e0.26 (0.65, 25) .693 e0.21 (e1.78, 1.36) .793

4e6 week change e1.26 (0.51, 83) .014 e1.38 (0.62, 35) .028 e1.14 (0.56, 48) .043 e0.23 (e1.45, 0.98) .703

3 month change e1.97 (0.48, 132) < .001 e1.74 (0.55, 60) .002 e2.20 (0.54, 72) < .001 0.46 (e0.56, 1.48) .376

Worst painf

Baseline 2.98 (0.29, 368) — 2.91 (0.32, 183) — 3.05 (0.32, 185) — e0.14 (e0.70, 0.42) .620

2 week change 0.42 (0.30, 350) .168 0.23 (0.34, 175) .506 0.61 (0.35, 175) .082 e0.38 (e1.04, 0.28) .256

4e6 week change e0.95 (0.30, 361) .002 e1.08 (0.34, 179) .002 e0.83 (0.35, 182) .017 e0.25 (e0.90, 0.40) .449

3 month change e1.50 (0.30, 338) < .001 e1.66 (0.35, 166) < .001 e1.35 (0.35, 172) < .001 e0.32 (e0.98, 0.35) .350

SSLF, sacrospinous ligament fixation; ULS, uterosacral ligament suspension.

a The analyses for each outcome of interest were performed on the modified intent-to-treat population, which includes all participants who were eligible, gave consent, were randomized to both the PMT and surgical interventions, and for whom the outcome was
assessed (ie, nonmissing). For analyses assessing each outcome’s change from baseline to a follow-up visit, all adjusted means, mean differences, SEs, 95% confidence intervals, and P values for outcomes were obtained from general linear models adjusting for
randomized surgical intervention, randomized PMT intervention, visit, interaction between visit and randomized surgical intervention, interaction between visit and randomized PMT intervention, and 3-way interaction between visit and randomized surgical
intervention and randomized PMT intervention, concomitant hysterectomy, age at surgical randomization, race (white, black, other), ethnicity, public insurance, and private insurance while controlling for a random surgeon effect (if found statistically significant) and
repeated subject visits. All tests were conducted at a significance level of P¼ .05; b This adjusted P value corresponds to the test assessing whether there was a statistically significant change from baseline; c This adjusted P value corresponds to the test assessing
whether there was a statistically significant difference in the outcome between the 2 surgical treatments; d The effect of surgery varies across the PMT groups and across visits (P¼ .006). See Table 2 for the effect of randomized surgical intervention within the PMT
and non-PMT groups; e The effect of surgery varies across the PMT groups and across visits (P¼ .001). See Table 2 for the effect of randomized surgical intervention within the PMT and non-PMT groups; f The effect of surgery varies across the PMT groups and
across visits (P ¼ .001). See Table 2 for the effect of randomized surgical intervention within the PMT and non-PMT groups.
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ajo
g.o

rg
G
Y
N
E
C
O
LO

G
Y
O
rigin

al
R
esearch

S
EPTEM

B
ER

2019
A
m
erican

Journalof
O
bstetrics

&
G
ynecology

233.e3

http://www.AJOG.org


FIGURE 1
Surgical pain scales, baseline to 3 months after surgery (unadjusted)

A, Pain at rest. B, Pain during normal activities. C, Pain during exercise, strenuous work, or lifting objects. D, Worst pain.
Barber et al. Pain and activity after prolapse surgery. Am J Obstet Gynecol 2019.
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worsening pain in the leg/thigh, buttock,
or groin since surgery including severity
(mild, moderate, or severe) and need for
additional narcotic pain medications or
other therapies.

Statistical analyses were conducted
on a modified intent-to-treat (mITT)
population that included all partici-
pants who were randomized to both
the PMT and surgical interventions
and for whom the outcome was
assessed. Baseline SPS, AAS, and sub-
scales and SF-36 scores were
compared between surgical treatment
groups using general linear models,
and postoperative changes from base-
line were compared between groups
using general linear mixed models.

All models controlled for PMT treat-
ment assignment, interaction between
surgery and PMT, concomitant hyster-
ectomy, age at randomization, race,
ethnicity, insurance status, and study
233.e4 American Journal of Obstetrics & Gynecol
visit; interactions between surgical and
PMT assignments and visit were
included in the general linear mixed
models. The correlation between
repeated measures on the same partici-
pant was modeled using a compound
symmetry covariance structure.
Because the surgical randomization

was stratified by surgeon, surgeon was
evaluated as a random effect and
retained in the model if statistically
significant at an alpha level of 0.05. If
the interaction between surgical and
PMT groups was statistically signifi-
cant at an alpha level of 0.05, the
surgical groups were compared within
each PMT group.
Use of narcotic and nonnarcotic pain

medications was modeled using com-
parable generalized linear mixed models
with a logit link. New or worsening pain,
moderate or severe pain, pain requiring
narcotic pain medications, and pain
ogy SEPTEMBER 2019
requiring other treatment were
compared between surgical groups using
Fisher exact tests and unadjusted odds
ratios (ORs) and 95% confidence in-
tervals (CIs).

Results
Overall, average pain scores (adjusted
mean � SE) at rest and during normal
activity before surgery were 2.24 � 0.23
(minimum to maximum, 0e10) and
2.76 � 0.25 (minimum to maximum
0e9), respectively (Table 1 and
Figure 1). Compared with baseline
values, both scores increased slightly at 2
weeks after surgery (rest, þ0.65, P ¼
.004; normal activity, þ0.74, P ¼ .007)
and then decreased below baseline at 3
months (rest, e0.87, P < .001; normal
activity, e1.14, P < .001).

Pain experienced during exercise/
strenuous activity (performed post-
operatively by a minority of participants;

http://www.AJOG.org


FIGURE 2
Difference in Surgical Pain Scale scores between surgical interventions

Difference in Surgical Pain Scale scores between surgical interventions, from baseline to 3 months after surgery, modeling outcome as change from
baseline is shown. (The analyses for each outcome of interest were performed on the modified intent to treat population, which includes all participants
who were eligible, gave consent, were randomized to both the pelvic floor muscle training [PMT] and surgical interventions, and for whom the outcome
was assessed (ie, nonmissing). For analyses assessing each outcome’s change from baseline to a follow-up visit, all adjusted means, mean differences,
SEs, 95% confidence intervals, and P values for outcomes were obtained from general linear models adjusting for randomized surgical intervention,
randomized PMT intervention, visit, interaction between visit and randomized surgical intervention, interaction between visit and randomized PMT
intervention, and 3-way interaction between visit and randomized surgical intervention and randomized PMT intervention, concomitant hysterectomy,
age at surgical randomization, race [white, black, other], ethnicity, public insurance, and private insurance while controlling for a random surgeon effect
(if found statistically significant) and repeated subject visits. All tests were conducted at a significance level of P¼ .05.) A, Pain at rest difference between
surgical interventions across visits. B, Pain during normal activities difference between surgical interventions across visits. C, Pain during exercise and
strenuous activities difference between surgical interventions across visits. D, Worst pain difference between surgical interventions across visits.
Barber et al. Pain and activity after prolapse surgery. Am J Obstet Gynecol 2019.
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see Table 1) decreased below baseline
levels at 4e6 weeks after surgery (e1.26,
P ¼ .014), with this reduction persisting
at 3 months (e1.97, P < .001). Worst
pain also decreased from baseline at 4e6
weeks (e0.95, P¼ .002) and at 3 months
(e1.50, P < .001). The change in pain
scores for each activity and time point
spanned values of e10 to þ10 (data not
shown).

Baseline pain scores were similar be-
tween patients who received ULS and
those who underwent SSLF: at rest (2.20
� 0.25 vs 2.28� 0.26, P¼.711) and with
normal activity (2.66 � 0.28 vs 2.86 �
0.28, P ¼ .435). There were no statisti-
cally significant differences between the
2 surgical groups in changes in pain
scores at rest, with normal activity, dur-
ing exercise/strenuous activity or for
worst pain experienced at 2 weeks, 4e6
weeks, or 3months after surgery (Table 1
and Figure 2).
In the PMT group, pain at rest

demonstrated a statistically significant
improvement at 3 months in the ULS
but not the SSLF group (Table 2).
Improvement in pain during normal
activities and worst pain was also noted
at 3 months after surgery for both
SEPTEMBER 2019 Ameri
surgeries, with greater improvements in
the ULS group compared with SSLF
(Table 2). Among patients randomized
to usual postoperative care (non-PMT),
pain at rest, pain during normal activ-
ities, and worst pain improved at 3
months, with greater improvements in
the SSLF group for pain at rest
(Table 2).

Functional activity, as measured by
the overall scores on the AAS, improved
in the total study population at 4e6
weeks (þ9.24 � 1.92, P < .001), and
further improved at 3 months (þ13.79
� 1.94, P < .001) after surgery,
can Journal of Obstetrics & Gynecology 233.e5
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TABLE 2
Surgical pain scales from baseline to 3 months after surgery in PMT and non-PMT groups modeling outcome as change from baselinea

Variable
Time
frame

PMT group Non-PMT group

ULS surgical
treatment (n ¼ 90)

SSLF surgical
treatment (n ¼ 95)

Surgical treatment
difference

ULS surgical
treatment (n ¼ 95)

SSLF surgical
treatment (n ¼ 91)

Surgical treatment
difference

Adjusted
mean (SE, n)

Adjusted
P valueb

Adjusted
mean (SE, n)

Adjusted
P valueb

Adjusted
mean
difference
(95% CI)c

Adjusted
P valuec

Adjusted
mean
(SE, n)

Adjusted
P valueb

Adjusted
mean (SE, n)

Adjusted
P valueb

Adjusted
mean
difference
(95% CI)c

Adjusted
P valuec

Pain at
rest

Baseline 2.12 (0.30,
90)

— 2.60 (0.30,
95)

— e0.48 (e1.11,
0.14)

.129 2.28 (0.30,
94)

— 1.96 (0.31,
90)

— 0.32 (e0.31,
0.95)

.322

2 week
change

0.46 (0.31,
86)

.142 0.52 (0.31,
90)

.099 e0.06 (e0.76,
0.65)

.872 0.68 (0.32,
91)

.032 0.93 (0.32,
87)

.004 e0.25 (e0.95,
0.46)

.496

4e6 week
change

e0.63 (0.31,
89)

.043 e0.76 (0.31,
93)

.015 0.12 (e0.57,
0.82)

.726 e0.43
(0.32, 92)

.174 0.17 (0.32,
88)

.597 e0.60 (e1.31,
0.10)

.095

3 month
change

e0.60 (0.32,
83)

.057 e1.37 (0.31,
87)

< .001 0.77 (0.05,
1.48)

.036 e1.26
(0.32, 85)

< .001 e0.26 (0.32,
85)

.423 e1.00 (e1.72,
e0.29)

.006

Pain
during
normal
activities

Baseline 2.55 (0.33,
90)

— 2.99 (0.33,
95)

— e0.44 (e1.14,
0.25)

.208 2.78 (0.34,
93)

— 2.72 (0.34,
90)

— 0.05 (e0.65,
0.75)

.880

2 week
change

0.48 (0.37,
86)

.192 0.78 (0.37,
90)

.035 e0.30 (e1.12,
0.52)

.472 0.77 (0.38,
90)

.041 0.93 (0.38,
87)

.015 e0.16 (e0.98,
0.67)

.710

4e6 week
change

e0.59 (0.37,
89)

.110 e0.60 (0.37,
94)

.101 0.01 (e0.80,
0.83)

.972 e0.61
(0.38, 91)

.107 e0.06 (0.38,
88)

.878 e0.55 (e1.37,
0.27)

.189

3 month
change

e0.74 (0.37,
83)

.046 e1.52 (0.37,
87)

< .001 0.77 (e0.06,
1.60)

.067 e1.65
(0.38, 84)

< .001 e0.64 (0.38,
84)

.096 e1.01 (�1.85,
�0.18)

.017

Barber et al. Pain and activity after prolapse surgery. Am J Obstet Gynecol 2019. (continued)
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compared with baseline (Table 3).
Compared with presurgery levels, there
was a transient decrease in sedentary
activity at 2 weeks. Scores increased at
4e6 weeks (þ2.27� 0.70, P¼ .001) and
at 3 months (þ3.68 � 0.71, P < .001).
Scores for the 2 remaining subscales
(ambulatory and work/exercise) also
improved at 4e6 weeks (þ2.49 � 0.62,
P < .001; þ4.64 � 1.09, P < .001,
respectively) and at 3 months (þ3.65 �
0.63, P < .001; þ7.11 � 1.10, P < .001,
respectively) (Table 3 and Figure 3).

There were no significant differences
in the overall AAS scores before surgery
between patients randomized to ULS
and SSLF (78.10 � 1.99 vs 77.96 � 2.00,
P ¼ .931). Aside from an overall and
sedentary subscale score indicating less
activity in the SSLF group at 2 weeks,
there were no significant differences in
any of the subsequent time points (4e6
weeks or 3 months) in either the overall
or any subscale score between surgeries
(Table 3).

For patients assigned to PMT, overall
AAS scores improved at 4e6 weeks and
were maintained at 3 months. Scores for
the sedentary activities subscale also
demonstrated improvement 3 months
postoperatively, with more improve-
ment in the ULS than the SSLF group.
Patients in the non-PMT group had
improved scores for overall AAS and for
the sedentary activities subscale, which
persisted at 3 months after surgery,
without differences between the surgical
groups (Table 4).

The SF-36 Bodily Pain, Physical
Functioning and RoleePhysical Scales
all demonstrated significant improve-
ments from baseline at 6 months (þ6.72
� 1.34,þ5.60� 1.11 andþ4.70� 1.11,
respectively, P < .001 for each), 12
months (þ6.80 � 1.34, þ5.96 � 1.11
and þ5.26 � 1.11, respectively, P < .001
for each), and 24 months (þ5.62 �
1.35, þ5.79 � 1.12 and þ4.72 � 1.12,
respectively, P < .001 for each). No sig-
nificant differences between ULS and
SSLF surgery groups were noted at any
time point after surgery (Table 5 and
Figure 4).

Groin and leg/thigh pain were re-
ported at 2 weeks by 8.7% and 8.5%,
respectively, and at 4e6 weeks by 3.8%
can Journal of Obstetrics & Gynecology 233.e7
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TABLE 3
Activity assessment scale changes from baseline to 3 months after surgery modeling outcome as change from b inea

Variable
Time
frame Statistic

All surgical
treatments (n ¼ 373)

ULS surgical
treatment (n ¼ 187)

SSLF surgica
treatment (n 6)

Surgical treatment
difference

Estimate
Adjusted
P valueb Estimate

Adjusted
P valueb Estimate

Adjusted
P valueb

Adjusted mean
difference
(95% CI)c

Adjusted
P valuec

Overall AAS
Scored

Baseline Adjusted Mean (SE, N) 78.03 (1.80, 370) – 78.10 (1.99, 185) – 77.96 (2.00, 1 – 0.15 (�3.26, 3.56) 0.931

Baseline Min to Max 25 to 100 25 to 100 25 to 100

2 week change Adjusted mean (SE, n) e0.30 (1.93, 344) .878 2.48 (2.19, 170) .258 e3.07 (2.20, .163 5.55 (1.47, 9.63) .008

2 week change Min to max e77 to 73 e74 to 73 e77 to 54

4e6 week change Adjusted mean (SE, n) 9.24 (1.92, 364) < .001 9.73 (2.17, 182) < .001 8.76 (2.18, 18 < .001 0.97 (e3.06, 4.99) .638

4-6 week change Min to max e53 to 73 e51 to 73 e53 to 54

3 month change Adjusted mean (SE, n) 13.79 (1.94, 332) < .001 14.11 (2.20, 168) < .001 13.47 (2.22, 1 < .001 0.64 (e3.49, 4.76) .762

3 month change Min to max e42 to 63 e42 to 63 e42 to 58

Sedentary
Activities
Scalee

Baseline Adjusted Mean (SE, N) 30.41 (0.64, 370) — 30.35 (0.71, 185) — 30.47 (0.71, 1 — e0.12 (e1.33, 1.09) .845

Baseline Min to Max 9 to 36 9 to 36 9 to 36

2 week change Adjusted Mean (SE, N) e1.79 (0.70, 355) .012 e0.48 (0.80, 177) .547 �3.10 (0.80, < .001 2.62 (1.13, 4.10) .001

2 week change Min to Max e30 to 27 e30 to 27 e25 to 18

4e6 week change Adjusted Mean (SE, N) 2.27 (0.70, 365) .001 2.54 (0.80, 182) .002 2.00 (0.80, 18 .013 0.54 (e0.94, 2.02) .472

4e6 week change Min to max e20 to 27 e18 to 27 e20 to 23

3 month change Adjusted mean (SE, n) 3.68 (0.71, 336) < .001 4.00 (0.81, 168) < .001 3.37 (0.81, 16 < .001 0.62 (e0.89, 2.14) .418

3 month change Min to max e18 to 27 e18 to 27 e18 to 23

Barber et al. Pain and activity after prolapse surgery. Am J Obstet Gynecol 2019. (continued)
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TABLE 3
Activity assessment scale changes from baseline to 3 months after surgery modeling outcome as change from bas inea (continued)

Variable
Time
frame Statistic

All surgical
treatments (n ¼ 373)

ULS surgical
treatment (n ¼ 187)

SSLF surgical
treatment (n ¼ 1 6)

Surgical treatment
difference

Estimate
Adjusted
P valueb Estimate

Adjusted
P valueb Estimate

Adjusted
P valueb

Adjusted mean
difference
(95% CI)c

Adjusted
P valuec

Ambulatory
Activities
Scale

Baseline Adjusted mean (SE, n) 21.47 (0.58, 371) — 21.58 (0.65, 185) — 21.36 (0.65, 186 — 0.22 (e0.89, 1.32) .701

Baseline Min to max 2 to 27 2 to 27 5 to 27

2 week change Adjusted mean (SE, n) 0.64 (0.62, 355) .303 1.27 (0.70, 176) .072 0.01 (0.71, 179) .986 1.26 (e0.05, 2.57) .059

2 week change Min to max e20 to 25 e20 to 25 e20 to 20

4e6 week change Adjusted mean (SE, n) 2.49 (0.62, 366) < .001 2.63 (0.70, 182) < .001 2.35 (0.71, 184) .001 0.28 (e1.02, 1.57) .675

4e6 week change Min to max e20 to 25 e20 to 25 e18 to 20

3 month change Adjusted mean (SE, n) 3.65 (0.63, 337) < .001 3.58 (0.71, 168) < .001 3.72 (0.71, 169) < .001 e0.14 (e1.46, 1.19) .841

3 month change Min to max e16 to 23 e16 to 18 e14 to 23

Work/Exercise
Activities
Scale

Baseline Adjusted mean (SE, n) 24.76 (0.97, 369) — 24.93 (1.08, 184) — 24.59 (1.08, 185 — 0.34 (e1.50, 2.18) .715

Baseline Min to max 2 to 36 3 to 36 2 to 36

2 week change Adjusted mean (SE, n) 0.42 (1.11, 310) .703 1.43 (1.26, 154) .257 e0.58 (1.27, 156 .645 2.01 (e0.40, 4.43) .102

2 week change Min to max e36 to 32 e36 to 23 e36 to 32

4e6 week change Adjusted mean (SE, n) 4.64 (1.09, 352) < .001 4.48 (1.24, 177) < .001 4.81 (1.25, 175) < .001 e0.33 (e2.66, 1.99) .778

4e6 week change Min to max e32 to 30 e27 to 27 e32 to 30

3 month change Adjusted mean (SE, n) 7.11 (1.10, 329) < .001 7.05 (1.25, 167) < .001 7.17 (1.26, 162) < .001 e0.11 (e2.49, 2.26) .925

3 month change Min to max e25 to 32 e18 to 27 e25 to 32

AAS, Ambulatory Activities Scale; CI, confidence interval; SSLF, sacrospinous ligament fixation; ULS, uterosacral ligament suspension.

a The analyses for each outcome of interest were performed on the modified intent-to-treat population, which includes all participants who were eligible, gave consent, were randomized to both th MT and surgical interventions, and for whom the outcome was
assessed (ie, nonmissing). For analyses assessing each outcome’s change from baseline to a follow-up visit, all adjusted means, mean differences, SEs, 95% confidence intervals, and P values for tcomes were obtained from general linear models adjusting for
randomized surgical intervention, randomized PMT intervention, visit, interaction between visit and randomized surgical intervention, interaction between visit and randomized PMT interventio and 3-way interaction between visit and randomized surgical
intervention and randomized PMT intervention, concomitant hysterectomy, age at surgical randomization, race (white, black, other), ethnicity, public insurance, and private insurance while controllin or a random surgeon effect (if found statistically significant) and
repeated subject visits. All tests were conducted at a significance level of P¼ .05; b This adjusted P value corresponds to the test assessing whether there was a statistically significant change from seline; c This adjusted P value corresponds to the test assessing
whether there was a statistically significant difference in the outcome between the 2 surgical treatments; d The effect of surgery varies across the PMT groups and across visits (P¼ .042). See Table for the effect of randomized surgical intervention within the PMT
and non-PMT groups; e The effect of surgery varies across the PMT groups and across visits (P ¼ .011). See Table 4 for the effect of randomized surgical intervention within the PMT and no MT groups.

Barber et al. Pain and activity after prolapse surgery. Am J Obstet Gynecol 2019.
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FIGURE 3
Activity assessment scales, baseline to 3 months after surgery (unadjusted)

A, Activity assessment scale total. B, Sedentary activities subscale. C, Ambulatory activities subscale. D, Work/exercise activities subscale.
Barber et al. Pain and activity after prolapse surgery. Am J Obstet Gynecol 2019.
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and 5.2%, respectively, with no differ-
ences between surgical groups. However,
compared with SSLF, ULS resulted in
lower odds of new or worsening buttock
pain at 2 weeks (ULS, 14 of 185 [7.6%] vs
SSLF, 43 of 181 [23.8%], [OR, 0.26, 95%
CI, 0.13-0.52], P < .001) and 4e6 weeks
(ULS, 8 of 173 [4.6%] vs SSLF, 18 of 171
[10.5%], [OR, 0.41, conservative 95%
CI, 0.15e1.03], P ¼ .043) after surgery
and lesser odds of requiring narcotic
medication for groin, leg, or buttock
pain at 2 weeks (ULS, 12 of 182 (6.6%) vs
SSLF, 26 of 180 (14.4%), [OR, 0.42, 95%
CI, 0.19e0.90], P ¼ .017).

At 4e6 weeks, no patient in the ULS
group had groin, leg, or buttock pain
requiring pain medications, while 8 of
167 in the SSLF (4.8%) did so (P¼ .003).
Women in the SSLF group experienced
more moderate to severe buttock pain at
2 weeks (ULS, 13 of 169 (7.7%) vs SSLF,
37 of 166 (22.3%), [OR, 0.29, 95% CI,
0.14e0.59], P<.001); at 4e6 weeks, this
233.e10 American Journal of Obstetrics & Gynec
difference was no longer statistically
significant (3.6% vs 7.0%, P ¼ .216).
Use of narcotic pain medications was

reported by 14.3% of participants (46 of
322) prior to surgery, 53.7% (173 of 322)
at 2, and 26.1% (84 of 322) at 4e6 weeks
postoperatively. Thereafter, use was
similar to baseline rates until 24 months
when it decreased to 6.8% (22 of 322).
Use of nonnarcotic pain medication was
reported by 48.1% (152 of 316) prior to
surgery, 68.7% (217 of 316) at 2 weeks,
and similar to baseline at 3 months
(45.3%, 143 of 316). Thereafter non-
narcotic use dropped steadily to 26.6%
(84 of 316) at 2 years. There were no
significant differences in narcotic or
nonnarcotic use between surgical groups
at any study time point.

Comment
Principal findings
Four to six weeks after native tissue
transvaginal prolapse repair with
ology SEPTEMBER 2019
concomitant midurethral sling for stress
urinary incontinence treatment, most
women report pain levels below and
functional activity levels above their
baseline. Transient surgical pain in the
immediate postoperative period is ex-
pected, with varying degrees reported in
the literature.15e18 We found that pain
improved as early as 4e6 weeks after
surgery, including pain at rest, with
normal activity, with exercise, and worst
pain. Importantly, some improvements
in pain were sustained throughout the 2
year study follow-up period.

Results
Although the perioperative pain patterns
were similar in both surgical groups,
there was one key difference: SSLF was
associated with a greater odds of buttock
pain compared with ULS. Compared
with a prior report of 15% buttock pain
at 6 weeks, we found a slightly lower rate
of buttock pain (7.6% at 4e6 weeks)7;

http://www.AJOG.org


TABLE 4
Activity assessment scales from baseline to 3 months after surgery in PMT and non-PMT groups modeling outcome as change from baselinea

Variable
Time
frame

PMT group Non-PMT group

ULS surgical
treatment (n ¼ 90)

SSLF surgical
treatment (n ¼ 95) Surgical treatment difference

ULS surgical
treatment (n ¼ 97)

SSLF surgical
treatment (n ¼ 91)

Surgical treatment
difference

Estimate
Adjusted
P valueb Estimate

Adjusted
P valueb

Adjusted
mean
difference
(95% CI)c

Adjusted
P valuec Estimate

Adjusted
P valueb Estimate

Adjusted
P valueb

Adjusted
mean
difference
(95% CI)c

Adjusted
P valuec

Overall
AAS score

Baseline 79.66 (2.33,
89)

— 76.94
(2.31, 94)

— 2.72 (e2.13,
7.56)

.271 76.55
(2.36, 96)

— 78.97 (2.38,
91)

— e2.42
(e7.24, 2.40)

.324

Baseline 38 to 100 25 to 100 25 to 100 38 to 100

2 week
change

3.03 (2.63,
83)

.250 e1.67
(2.62, 87)

.525 4.70 (e1.11,
10.51)

.113 1.92 (2.65,
87)

.470 e4.48 (2.66,
87)

.094 6.40 (0.64,
12.15)

.029

2 week
change

e62 to 56 e77 to 50 e74 to 73 e77 to 54

4e6 week
change

7.66 (2.61,
88)

.004 10.14
(2.59, 92)

< .001 e2.48 (e8.20,
3.25)

.396 11.79
(2.62, 94)

< .001 7.39 (2.65,
90)

.006 4.41 (e1.27,
10.09)

.128

4e6 week
change

e51 to 56 e50 to 50 e39 to 73 e53 to 54

3 month
change

10.89 (2.65,
81)

< .001 15.69
(2.64, 82)

< .001 e4.80
(e10.67, 1.07)

.109 17.33
(2.66, 87)

< .001 11.26 (2.69,
82)

< .001 6.07 (0.27,
11.88)

.040

3 month
change

e42 to 56 e42 to 58 e10 to 63 e34 to 54

Barber et al. Pain and activity after prolapse surgery. Am J Obstet Gynecol 2019. (continued)
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TABLE 4
Activity assessment scales from baseline to 3 months after surgery in PMT and non-PMT groups modeling outcome as change from baselinea (continued)

Variable
Time
frame

PMT group Non-PMT group

ULS surgical
treatment (n ¼ 90)

SSLF surgical
treatment (n ¼ 95) Surgical treatment difference

ULS surgical
treatment (n ¼ 97)

SSLF surgical
treatment (n ¼ 91)

Surgical treatment
difference

Estimate
Adjusted
P valueb Estimate

Adjusted
P valueb

Adjusted
mean
difference
(95% CI)c

Adjusted
P valuec Estimate

Adjusted
P valueb Estimate

Adjusted
P valueb

Adjusted
mean
difference
(95% CI)c

Adjusted
P valuec

Sedentary
Activities
Scale

Baseline 30.86 (0.83,
89)

— 29.86
(0.82, 94)

— 1.00 (e0.73,
2.72)

.256 29.84
(0.84, 96)

— 31.08 (0.85,
91)

— e1.24
(e2.95, 0.48)

.157

Baseline 14 to 36 9 to 36 9 to 36 16 to 36

2 week
change

e0.45 (0.96,
85)

.640 �2.77
(0.95, 90)

.004 2.32 (0.20,
4.44)

.032 e0.51
(0.96, 92)

.597 e3.42 (0.97,
88)

.001 2.91 (0.81,
5.01)

.007

2 week
change

e25 to 23 �25 to 18 e30 to 27 e23 to 11

4e6 week
change

1.74 (0.96,
88)

.069 2.92 (0.95,
93)

.002 e1.17 (e3.27,
0.93)

.273 3.34 (0.96,
94)

.001 1.09 (0.97,
90)

.263 2.26 (0.17,
4.34)

.034

4e6 week
change

e18 to 23 e14 to 23 e14 to 27 e20 to 16

3 month
change

2.75 (0.97,
81)

.005 4.38 (0.96,
84)

< .001 e1.63 (e3.78,
0.52)

0.138 5.25 (0.98,
87)

< .001 2.37 (0.98,
84)

.017 2.88 (0.75,
5.01)

.008

3 month
change

e18 to 23 e14 to 23 e7 to 27 e18 to 16

AAS, Ambulatory Activities Scale; CI, confidence interval; PMT, pelvic floor muscle training; SSLF, sacrospinous ligament fixation; ULS, uterosacral ligament suspension.

a The analyses for each outcome of interest were performed on the modified intent-to-treat population, which includes all participants who were eligible, gave consent, were randomized to both the PMT and surgical interventions, and for whom the outcome was
assessed (ie, nonmissing). For analyses assessing each outcome’s change from baseline to a follow-up visit, all adjusted means, mean differences, SEs, 95% confidence intervals, and P values for outcomes were obtained from general linear models adjusting for
randomized surgical intervention, randomized PMT intervention, visit, interaction between visit and randomized surgical intervention, interaction between visit and randomized PMT intervention, and 3-way interaction between visit and randomized surgical
intervention and randomized PMT intervention, concomitant hysterectomy, age at surgical randomization, race (white, black, other), ethnicity, public insurance, and private insurance while controlling for a random surgeon effect (if found statistically significant) and
repeated subject visits. All tests were conducted at a significance level of P¼ .05; b This adjusted P value corresponds to the test assessing whether there was a statistically significant change from baseline; c This adjusted P value corresponds to the test assessing
whether there was a statistically significant difference in the outcome between the 2 surgical treatments.
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TABLE 5
Long-term pain and activity after surgery SF36 scale changes from baseline to 3 months after surgery modeling outcome as change from baselinea

Variable Time frame Statistic

All surgical treatments
(n ¼ 374)

ULS surgical treatment
(n ¼ 188)

SSLF surgical treatment
(n ¼ 186) Surgical treatment difference

Estimate
Adjusted
P valueb Estimate

Adjusted
P valueb Estimate

Adjusted
P valueb

Adjusted mean
difference (95% CI)c

Adjusted
P valuec

SF-36 Bodily Pain Scaled

Baseline Adjusted mean (SE, n) 43.20 (1.28, 361) — 43.70 (1.39, 179) — 42.70 (1.42, 182) — 1.00 (e1.24, 3.25) .381

6 month change Adjusted mean (SE, n) 6.72 (1.34, 332) < .001 7.20 (1.46, 165) < .001 6.23 (1.49, 167) < .001 0.97 (e1.47, 3.41) .436

12 month change Adjusted mean (SE, n) 6.80 (1.34, 320) < .001 6.65 (1.46, 161) < .001 6.95 (1.50, 159) < .001 e0.30 (e2.77, 2.17) .812

24 month change Adjusted mean (SE, n) 5.62 (1.35, 298) < .001 5.47 (1.48, 149) < .001 5.77 (1.51, 149) < .001 e0.31 (e2.84, 2.23) .812

SF-36 Physical
Functioning Scaled

Baseline Adjusted mean (SE, n) 39.02 (1.14, 365) — 39.45 (1.25, 182) — 38.59 (1.28, 183) — 0.86 (e1.30, 3.03) .434

6 month change Adjusted mean (SE, n) 5.60 (1.11, 337) < .001 5.58 (1.24, 168) < .001 5.61 (1.27, 169) < .001 e0.03 (e2.33, 2.27) .979

12 month change Adjusted mean (SE, n) 5.96 (1.11, 322) < .001 6.05 (1.24, 162) < .001 5.86 (1.28, 160) < .001 0.19 (e2.13, 2.51) .875

24 month change Adjusted mean (SE, n) 5.79 (1.12, 301) < .001 5.53 (1.25, 151) < .001 6.05 (1.29, 150) < .001 e0.52 (e2.88, 1.84) .668

SF-36 Role
Physical Scaled

Baseline Adjusted mean (SE, n) 41.40 (1.18, 364) — 41.44 (1.30, 182) — 41.35 (1.33, 182) — 0.09 (e2.16, 2.34) .939

6 month change Adjusted mean (SE, n) 4.70 (1.11, 336) < .001 5.25 (1.24, 168) < .001 4.16 (1.27, 168) .001 1.09 (e1.24, 3.41) .360

12 month change Adjusted mean (SE, n) 5.26 (1.11, 321) < .001 5.63 (1.24, 163) < .001 4.89 (1.29, 158) < .001 0.74 (e1.61, 3.09) .537

24 month change Adjusted mean (SE, n) 4.72 (1.12, 300) < .001 4.62 (1.26, 150) < .001 4.83 (1.29, 150) < .001 e0.21 (e2.61, 2.19) .862

CI, confidence interval; SF-36, MOS 36-item Short-Form Health Survey; SSLF, sacrospinous ligament fixation; ULS, uterosacral ligament suspension.

a The analyses for each outcome of interest were performed on the modified intent-to-treat population, which includes all participants who were eligible, gave consent, were randomized to both the PMT and surgical interventions, and for whom the outcome was
assessed (ie, nonmissing). All analyses are performed as intent-to-treat analyses, and therefore, each outcome will be compared across each participant’s randomized surgical intervention. In addition, analyses were performed assessing each outcome’s change
from baseline to follow-up visit. All adjusted means, mean differences, SEs, 95% confidence intervals, and P values for outcomes were obtained from general linear models adjusting for randomized surgical intervention, randomized PMT intervention, visit, all
pairwise interactions between visit and the 2 randomized interventions, 3-way interaction between visit and the 2 randomized interventions, concomitant hysterectomy, age at surgical randomization, race (white, black, other), ethnicity, public insurance, and private
insurance while controlling for a random surgeon effect (if found statistically significant) and repeated subject visits. All tests were conducted at a significance level of P¼ .05; b This adjusted P value corresponds to the test assessing whether there was a statistically
significant change from baseline; c This adjusted P value corresponds to the test assessing whether there was a statistically significant difference in the outcome between the 2 surgical treatments; d For the SF-36 scales, higher scores indicate better functioning
and/or less pain.
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FIGURE 4
Long-term pain and activity after surgery

SF-36 scale changes from baseline to 3 months after surgery modeling outcome as change from baseline are shown. (The analyses for each outcome of
interest were performed on the modified intent-to-treat population, which includes all participants who were eligible, gave consent, were randomized to
both the pelvic floor muscle training [PMT] and surgical interventions, and for whom the outcome was assessed (ie, nonmissing). For analyses assessing
each outcome’s change from baseline to a follow-up visit, all adjusted means, mean differences, SEs, 95% confidence intervals, and P values for
outcomes were obtained from general linear models adjusting for randomized surgical intervention, randomized PMT intervention, visit, interaction
between visit and randomized surgical intervention, interaction between visit and randomized PMT intervention, and 3-way interaction between visit and
randomized surgical intervention and randomized PMT intervention, concomitant hysterectomy, age at surgical randomization, race [white, black, other],
ethnicity, public insurance, and private insurance while controlling for a random surgeon effect [if found statistically significant] and repeated subject
visits. All tests were conducted at a significance level of P¼ .05.) A, SF-36 bodily pain scale change from baseline across visits by surgical interventions.
B, SF-36 physical functioning scale change from baseline across visits by surgical interventions. C, SF-36 role physical scale change from baseline
across visits by surgical interventions.
SF-36, MOS 36-item Short-Form Health Survey.
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this difference may be related to our
definition of only new or worsening
buttock pain.

Several of our findings suggest that
there may be a pain control benefit to
perioperative PMT in women undergo-
ing ULS. For instance, at 3 months par-
ticipants randomized to ULS with PMT
reported better improvement in pain at
rest. In this study, we did not inquire
specifically about groin, leg/thigh, or
buttocks pain after the 4e6 week post-
operative questionnaire; while the rate
was lower at 4e6 weeks than at 2 weeks,
233.e14 American Journal of Obstetrics & Gynec
we do not know the long-term trajec-
tory. A larger sample would be required
to investigate the impact of persistent
buttock pain on long-term functional
activity.
The proportion of women who took

prescribed narcotic pain medication re-
flects the prescribing practices during
this study. We do not know the indica-
tion for which women took pain medi-
cation prior to surgery. The relatively
high use of pain medication at baseline
in our cohort may be associated with
conditions other than pelvic organ
ology SEPTEMBER 2019
prolapse, such as painful joints or
chronic low back pain, conditions that
are associated both with pain medication
use and is also common in older women
who are at risk for pelvic floor disorders.

It has also been shown that women
who undergo surgery for prolapse are
more likely to report a history of heavy
work than women without prolapse,
which could also be associated with back
and joint pain requiring pain medica-
tions use.19 A recent study found that in
women who underwent minimally
invasive urogynecological procedures,

http://www.AJOG.org
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baseline chronic painwas a risk factor for
higher rates of postoperative narcotic
pain medication use; however, on
average, patients used only one third of
the narcotics prescribed.20 In our surgi-
cal cohort, self-reported narcotic pain
medication use returned to approxi-
mately baseline (14.3%) by 3 months
after surgery (17.7%), with a further
reduction to 6.8% at 2 years, suggesting
that the surgical intervention did not
increase, and may have decreased, long-
term narcotic use.

Clinical and research implications
Most clinicians do not consider pain to
be a major symptom of pelvic organ
prolapse. We found it intriguing that
reports of pain levels fell below a rela-
tively low pain level at baseline, sug-
gesting that there may be a mild
sensation that affected patients interpret
as pain, that is effectively resolved with
native tissue vaginal repair. The reduced
pain seen at 4e6 weeks and 3 months
postoperatively by surgical pain scales
support this possibility. Additional
studies to evaluate any associations be-
tween pain and pelvic organ prolapse
may further refine this relationship.

Beyond perioperative pain control,
functional activity and resumption of
usual activities play an important role in
patient satisfaction. Significant and clini-
cally meaningful improvements from
baseline were seen in the SF-36 Bodily
Pain Scale, Physical Functioning Scale
and Role-Physical Scale in our analysis.

Our findings are consistent with prior
reports. Whiteside et al21 reported that
patients with activity-related goals
preferred surgery and that postoperative
activity improved overall and for each
subscale of the Activity Assessment
Scale. In a prospective cohort of women
undergoing sacrocolpopexy for apical
prolapse, at 1 year one third of the
women reported increased exercise in-
tensity and most reported that prolapse
no longer interfered with activities.22 In
a comparison of obliterative vs recon-
structive procedures for prolapse in
women 65 years old or older, similar
significant and clinically important im-
provements in the bodily pain and social
functioning were also noted.23
Strengths and limitations
The strengths of this study are that it is
an analysis of a large, multicentered
randomized clinical trial. The study
population is well characterized and
validated instruments were used pre-
and postoperatively to assess pain and
activity outcomes.
Participants and outcome assessors

were masked to surgical treatment
assignment. This is a significant strength
over most other studies comparing sur-
gical procedures for pelvic organ pro-
lapse; however, it is possible that some
participants may have become
unmasked based on their postoperative
experience (ie, unilateral buttock pain).
Much of the existing literature on pain

and functional activity after pelvic organ
prolapse surgery focuses on the imme-
diate postoperative period, and there is a
lack of consistent methods used for
evaluating perioperative pain and activ-
ity. This study includes the use of Sur-
gical Pain Scales and Activity Assessment
Scales that provide more detailed infor-
mation about the circumstances under
which pain is experienced and specif-
ically characterizes various activities.
All patients received standardized

postoperative instructions that included
limiting heavy lifting or exercise; how-
ever, we have no information on
compliance with those instructions or
how these standardized instructions may
have had an impact on postoperative
pain or functional activity. Pain medi-
cation use by participants’ self-report is
also a study limitation.

Conclusions
In conclusion, pain and functional ac-
tivity improve for up to 2 years after
native tissue reconstructive surgery with
uterosacral or sacrospinous vaginal vault
suspension and midurethral sling for
stages 2e4 pelvic organ prolapse. Addi-
tionally, on average, immediate post-
operative pain is low and improves to
below baseline levels by 4e6 weeks. The
course of postoperative pain and activity
following vaginal reconstructive surgery
with concomitant midurethral sling is
reassuring.
We would anticipate further im-

provements to this favorable course with
SEPTEMBER 2019 Americ
less opioid prescribing, consistent with
improvements in patient care seen
broadly since our study was initiated. As
the oldest minimally invasive route of
reconstruction for pelvic organ prolapse,
this evidence bolsters the well-deserved
reputation of this minimally morbid
approach and highlights benefits of
treatment of coexisting prolapse and
stress urinary incontinence, reducing
pain and improving functional activity
more than previously recognized. n
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