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Abstract

Background: Little is known about short- and long-term pain and functional activity after
surgery for pelvic organ prolapse.

Objective: 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 two common transvaginal prolapse repairs,
uterosacral ligament and sacrospinous ligament vaginal vault suspension.

Study Design: This planned secondary analysis of a 2x2 factorial randomized trial included 374
women randomized to receive uterosacral (n=188) or sacrospinous (n=186) vaginal vault
suspension to treat both Stages 2—4 apical vaginal prolapse and stress urinary incontinence
between 2008 and 2013 at 9 medical centers. Participants were also randomized to receive
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Pain and functional activity improve for up to 2 years after native tissue reconstructive surgery with uterosacral or sacrospinous
vaginal vault suspension for pelvic organ prolapse
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perioperative pelvic muscle therapy or usual care. All patients received transvaginal native tissue
repairs and a midurethral sling. Participants completed the Surgical Pain Scales (0-10 numeric
rating scales; higher scores = greater pain) and Activity Assessment Scale (0-100; higher score =
higher activity) prior to surgery and at 2 weeks, 4-6 weeks, and 3 months postoperatively. The
SF-36 was completed at baseline, 6, 12 and 24 months after surgery; the Bodily Pain, Physical
Functioning and Role-Physical subscales were used for this analysis (higher scores = less
disability). Self-reported pain medication use was also collected.

Results: Before surgery, average pain at rest and during normal activity were (adjusted mean +
standard error) 2.24 = 0.23 and 2.76 £ 0.25; both increased slightly from baseline at 2 weeks
(+0.65, p<0.001 and +0.74, p=0.007 respectively) then decreased below baseline at 3 months
(—0.87 and —1.14 respectively, p<0.001), with no differences between surgical groups. Pain during
exercise/strenuous activity and worst pain decreased below baseline levels at 4-6 weeks (-1.26,
p=0.014 and -0.95, p=0.002) and 3 months (-1.97 and -1.50, p<0.001) without differences
between surgical groups. Functional activity as measured by the Activity Assessment Scale
improved from baseline at 4-6 weeks (+9.24, p<0.001) and 3 months (+13.79, p<0.001). SF-36
Bodily Pain, Physical Functioning, and Role-Physical Scales demonstrated significant
improvements from baseline at 6, 12 and 24 months (24 months: +5.62, +5.79, and +4.72
respectively, p<0.001 for each) with no differences between groups. Use of narcotic pain
medications was reported by 14.3% of participants prior to surgery, 53.7% at 2 and 26.1% at 4-6
weeks post-operatively; thereafter, use was similar to baseline rates until 24 months when it
decreased to 6.8%. Use of non-narcotic 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 4—6 weeks postoperatively (4.6% vs. 10.5%,
p=0.043) 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 stage 2—4 pelvic organ prolapse. On average, immediate postoperative pain is low and
improves to below baseline levels by 4-6 weeks.

This trial is registered at (clinicaltrials.gov under Registration # NCT00597935

Keywords

functional activity; pelvic floor disorders; pelvic organ prolapse; postoperative pain; sacrospinous
ligament fixation; stress urinary incontinence; uterosacral ligament suspension; vaginal
reconstructive surgery

Introduction

In recent years, there has been increasing emphasis on enhancing recovery after surgery,
with goals of improving patient post-operative experience and return of function. Pelvic
floor disorders are common conditions for which one in five women in the United States will
undergo surgery by age 80.1 With over 300,000 surgical procedures for pelvic organ
prolapse performed each year, urogynecological patient outcomes are of unique interest in
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women’s healthcare.2 However, little is known about postoperative pain or activity for these
procedures.

While surgery for pelvic organ prolapse can be performed using multiple approaches
including robotic, laparoscopic and vaginal approaches with and without mesh
augmentation, 80-90% are performed transvaginally without mesh (i.e., transvaginal native
tissue repair).2=> The two most common native tissue procedures for correcting apical
prolapse are the sacrospinous ligament fixation (SSLF) and the uterosacral ligament
suspension (ULS).6 Post-operative 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.”:8 Post-operative neuropathic pain has also been described for patients
undergoing ULS; however, these reports are primarily focused on pain as an immediate post-
operative complication but not on outcomes potentially related to the pain, such as return to
activity, pain medication use, and functional status.?-10 Beyond these reported adverse
events, there are few data available on the short- and long-term pain and functional activity
after surgery for pelvic organ prolapse, limiting the ability of clinicians to fully counsel their
patients.

The objective of this planned secondary analysis is to describe postoperative pain and
functional activity after transvaginal native tissue reconstructive 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
Human Development (NICHD) Pelvic Floor Disorders Network at 9 clinical sites. Details of
this study have been previously published.8:11 Briefly, the OPTIMAL trial was 2x2 factorial
designed trial comparing two native tissue vaginal prolapse apical suspensions (ULS vs.
SSLF) with midurethral sling surgery in women 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 to ULS 24 months after vaginal surgery for apical or
uterine prolapse and stress incontinence and 2) to evaluate the impact of a perioperative
behavioral-pelvic muscle therapy program on urinary and prolapse outcomes. Each clinical
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 randomization followed by a second 1:1
surgical randomization. All participants received a transvaginal native-tissue (non-mesh)
pelvic organ prolapse repair and a synthetic mesh retropubic midurethral sling (tension-free
vaginal tape, Ethicon). Participants randomized to PMT received an individualized program
that included one visit 2-4 weeks prior to surgery, and four post-operative visits (2, 4-6, 8,
and 12 weeks after surgery). Each participant received a standardized postoperative
instruction sheet encouraging them to resume light activities including stretching, walking,

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 September 01.
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climbing stairs, cooking, clerical work as soon as they felt comfortable with the activity
while asking them to refrain from activities 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 assessors at baseline, 2- and 4-6 weeks, 3-, 6-, 12- and 24-months
including administration of validated patient-reported outcome measures. The Surgical Pain
Scales (SPS) and Activity Assessment Scale (AAS) were administered at baseline, 2 weeks,
4-6 weeks and 3 months after surgery.1213 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 (0-10) 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 includes 13
items covering a broad sample of sedentary, movement-related, and graded-intensity
physical activities. Respondents 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.” A “did not perform for other reasons” response item is also included but not
scored. The AAS has 3 subscales: sedentary activities, ambulatory activities, and work/
exercise activities. The AAS total and subscale scores are transformed to produce a range of
zero to 100, with higher values indicating greater functional activity.

Subjects completed the SF-36 at baseline, 6, 12, 24 months after surgery.14 For this analysis,
we assessed the SF-36 Bodily Pain, Physical Functioning, and Role Limitations-Physical
subscales. Each subscale is scored 0-100 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 two groups: narcotic and non-narcotic (i.e.
nonsteroidal anti-inflammatory drugs and acetaminophen). Other medications that may
modify pain response such as gabapentin, benzodiazepines or steroids were not included in
this classification. At 2 and 4-6 weeks post-surgery, participants were asked if they
developed any new or 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 participants that were randomized to both the PMT and surgical interventions,
and for whom the outcome was assessed. Baseline SPS, AAS and subscales, and SF-36
scores were compared between surgical treatment groups using general linear models, and
postoperative changes from baseline were compared between groups using general linear
mixed models. All models controlled for PMT treatment assignment, interaction between
surgery and PMT, concomitant hysterectomy, age at randomization, race, ethnicity,
insurance status, and study 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 participant 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
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level of 0.05. If the interaction between surgical and PMT groups was statistically significant
at an alpha level of 0.05, the surgical groups were compared within each PMT group. Use of
narcotic and non-narcotic pain medications were modeled using comparable generalized
linear mixed models with a logit link. New or worsening pain, moderate or severe pain, pain
requiring narcotic pain medications, and pain requiring other treatment were compared
between surgical groups using Fisher’s exact tests and unadjusted odds ratios (ORs) and
95% confidence intervals (Cls).

Overall, average pain scores (adjusted mean + standard error) at rest and during normal
activity before surgery were 2.24 + 0.23 (minimum to maximum 0-10) and 2.76 + 0.25
(minimum to maximum 0-9), respectively (Table 1, Figure 1). Compared with baseline
values, both scores increased slightly at 2 weeks after surgery (rest, +0.65, p<0.001; normal
activity, +0.74, p=0.007) then decreased below baseline at 3 months (rest, —-0.87, p<0.001;
normal activity, —1.14, p<0.001). Pain experienced during exercise/strenuous activity
(performed post-operatively by a minority of participants — see Table 1) decreased below
baseline levels at 4-6 weeks after surgery (-1.26, p=0.014), with this reduction persisting at
3 months (-1.97, p<0.001). “Worst pain” also decreased from baseline at 4-6 weeks (-0.95,
p=0.002) and at 3 months (-1.50, p<0.001). The change in pain scores for each activity and
time point spanned values of —10 to +10 (data not shown).

Baseline pain scores were similar between patients who received ULS and those who
underwent SSLF: at rest (2.20 £+ 0.25 vs 2.28 + 0.26, p=0.711) and with normal activity
(2.66 + 0.28 vs 2.86 + 0.28, p=0.435). There were no statistically significant differences
between the 2 surgical groups in changes in pain scores at rest, with normal activity, during
exercise/strenuous activity, or for worst pain experienced at 2 weeks, 4-6 weeks or 3 months
after surgery (Table 1, 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 surgeries, with
greater improvements in the ULS group compared to SSLF (Table 2). Among patients
randomized to usual postoperative care (non-PMT), pain at rest, pain during normal
activities, 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 4-6 weeks (+9.24 + 1.92, p<0.001), and further improved at 3 months
(+13.79 £ 1.94, p<0.001) after surgery, compared with baseline. (Table 3) Compared with
pre-surgery levels, there was a transient decrease in sedentary activity at 2 weeks. Scores
increased at 4—-6 weeks (+2.27 + 0.70, p=0.001) and at 3 months (+3.68 £ 0.71, p<0.001).
Scores for the two remaining subscales (ambulatory and work/exercise) also improved at 4—
6 weeks (+2.49 £ 0.62, p<0.001; +4.64 £ 1.09, p<0.001, respectively) and at 3 months
(+3.65 + 0.63, p<0.001; +7.11 + 1.10, p<0.001, respectively) (Table 3).

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 September 01.
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There were no significant differences in overall AAS scores before surgery between patients
randomized to ULS and SSLF (78.10 + 1.99 vs. 77.96 £ 2.00, p=0.931). 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 (4—6 weeks nor 3
months) in either the overall or any subscale score between surgeries (Table 3).

For patients assigned to PMT, overall AAS scores improved at 4-6 weeks and were
maintained at 3 months. Scores for the sedentary activities subscale also demonstrated
improvement 3 months postoperatively, with more improvement 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, that persisted at 3 months after surgery, without differences
between the surgical groups (Table 4).

The SF-36 Bodily Pain, Physical Functioning and Role-Physical Scales all demonstrated
significant improvements from baseline at 6 months (+6.72 £ 1.34, +5.60 £ 1.11 and +4.70 £
1.11 respectively, p<0.001 for each), 12 months (+6.80 £ 1.34, +5.96 £ 1.11 and +5.26 *
1.11 respectively, p<0.001 for each) and 24 months (+5.62 + 1.35, +5.79 £ 1.12 and +4.72 +
1.12 respectively, p<0.001 for each). No significant differences between ULS and SSLF
surgery groups were noted at any timepoint after surgery. (Table 5; Figure 4)

Groin and leg/thigh pain were reported at 2 weeks by 8.7% and 8.5%, respectively, and at 4—
6 weeks by 3.8% and 5.2%, respectively, with no differences between surgical groups.
However, compared with SSLF, ULS resulted in lower odds of new or worsening buttock
pain at 2 weeks (ULS 14/185 (7.6%) vs SSLF, 43/181 (23.8%), [OR 0.26, 95% CI: 0.13-
0.52], p<0.001) and 46 weeks (ULS 8/173 (4.6%) vs SSLF, 18/171 (10.5%), [OR 0.41,
conservative 95% CI: 0.15-1.03], p=0.043) after surgery, and lesser odds of requiring
narcotic medication for groin, leg or buttock pain at 2 weeks (ULS 12/182 (6.6%) vs SSLF,
26/180 (14.4%), [OR 0.42, 95% CI: 0.190.90], p=0.017). At 4-6 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, p=0.003. Women in the SSLF group experienced more moderate to
severe buttock pain at 2 weeks (ULS 13/169 (7.7%) vs SSLF, 37/166 (22.3%), [OR 0.29,
95% CI: 0.14-0.59], p<0.001); at 4-6 weeks, this difference was no longer statistically
significant (3.6% vs. 7.0%, p=0.216).

Use of narcotic pain medications was reported by 14.3% (46/322) of participants prior to
surgery, 53.7% (173/322) at 2 and 26.1% (84/322) at 4—-6 weeks post-operatively. Thereafter,
use was similar to baseline rates until 24 months when it decreased to 6.8% (22/322). Use of
non-narcotic pain medication was reported by 48.1% (152/316) prior to surgery, 68.7%
(217/316) at 2 weeks and similar to baseline at 3 months (45.3%, 143/316). Thereafter non-
narcotic use dropped steadily to 26.6% (84/316) at 2 years. There were no significant
differences in narcotic or non-narcotic use between surgical groups at any study time point.

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 September 01.
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Principal Findings

Results

Clinical and

Four to six weeks after native tissue transvaginal prolapse repair with 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 post-operative period (less than 1 week) is expected with varying degrees
reported in the literature.15-18 We found that pain improved as early as 4-6 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.

Although the peri-operative pain patterns were similar in both surgical groups, there was one
key difference: SSLF was associated with a greater odds of buttock pain compared to ULS.
Compared to a prior report of 15% buttock pain at 6 weeks, we found a slightly lower rate of
buttock pain (7.6% at 4-6 weeks)’; 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 peri-operative PMT in women undergoing ULS. For instance, at 3 months
participants 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 4—
6 weeks postoperative questionnaire; while the rate was lower at 4-6 weeks than at 2 weeks,
we do not know the long-term trajectory. A larger sample would be required to investigate
the impact of persistent buttock pain on long-term functional activity.

The proportion of women that took prescribed narcotic pain medication reflects the
prescribing practices during this study. We do not know the indication for which women
took pain medication prior to surgery. The relatively high use of pain medication at baseline
in our cohort may be associated with conditions other than pelvic organ prolapse, such as
painful joints or chronic low back pain, conditions that are associated both with pain
medication use and 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 medications use.19 A recent study found that in
women who underwent minimally invasive urogynecologic procedures, baseline chronic
pain was a risk factor for higher rates of post-operative narcotic pain medication use;
however, on average patients only used one third of the narcotics prescribed.2% In our
surgical cohort, self-reported narcotic pain medication use returned to approximately
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.

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 relatively low pain level at

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 September 01.
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baseline, suggesting 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
4-6 weeks and 3 months post-operatively by surgical pain scales support this possibility.
Additional studies to evaluate any associations between pain and pelvic organ prolapse may
further refine this relationship.

Beyond peri-operative pain control, functional activity and resumption of usual activities
play an important role in patient satisfaction. Significant and clinically 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 al. reported that patients with activity related goals preferred surgery and that
post-operative activity improved overall and for each subscale of the Activity Assessment
Scale.2! In a prospective cohort of women undergoing sacrocolpopexy for apical prolapse, at
1 year one third of the women reported increased exercise intensity and most reported that
prolapse no longer interfered with activities.2? In a comparison of obliterative versus
reconstructive procedures for prolapse in women 65 years or older, similar significant and

clinically important improvements 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, multi-centered randomized
clinical trial. The study population is well characterized and validated instruments were used
pre and post-operatively 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 surgical procedures for pelvic organ prolapse, however it is
possible that some participants may have become unmasked based upon their postoperative
experience (i.e. unilateral buttock pain). Much of the existing literature on pain and
functional activity after pelvic organ prolapse surgery focuses on the immediate post-
operative period and there is a lack of consistent methods used for evaluating peri-operative
pain and activity. This study includes the use of Surgical Pain Scales and Activity
Assessment Scales that provide more detailed information about the circumstances under
which pain is experienced and specifically characterizes various activities. All patients
received standardized postoperative instructions that included limiting heavy lifting or
exercise, however we have no information on compliance with those instructions or how
these standardized instructions may have impacted postoperative pain or functional activity.
Pain medication use by participant’s self-report is also a study limitation.

Conclusions

In 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 stage 2—4 pelvic organ prolapse. Additionally, on average, immediate
postoperative pain is low and improves to below baseline levels by 4-6 weeks. The course of
post-operative pain and activity following vaginal reconstructive surgery with concomitant
midurethral sling is reassuring. We would anticipate further improvements to this favorable
course with less opioid prescribing, consistent with improvements in patient care seen

Am J Obstet Gynecol. Author manuscript; available in PMC 2020 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

BARBER et al.

broadly since our study was initiated. As the oldest minimally invasive route of

Page 9

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.
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AJOG at a Glance
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.

What are the key findings?

In women undergoing two 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 postoperative pain is low and
improves to below baseline levels by 4—-6 weeks.

What does this study add to what is already known?

Clinicians can use the information from this study to counsel women about pain and
functional activity for the first two years after transvaginal surgery for prolapse.
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Figures 1A-1D. Surgical Pain Scales from Baseline to 3 Months After Surgery (Unadjusted)

Figure 1A. Pain at Rest

Figure 1B. Pain during Normal Activities
Figure 1C. Pain during exercise, strenuous work, or lifting objects

Figure 1D. Worst Pain
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Figures 2A-2D. Difference in Surgical Pain Scale scores between surgical interventions, from
Baseline to 3 Months After Surgery, Modeling Outcome as Change from Baselinel

Figure 2A. Pain at Rest Difference between Surgical Interventions across Visits

Figure 2B. Pain during Normal Activities Difference between Surgical Interventions across
Visits

Figure 2C. Pain during Exercise, Strenuous Activities Difference between Surgical
Interventions across Visits

Figure 2D. Worst Pain Difference between Surgical Interventions across Visits

1The analyses for each outcome of interest were performed on the modified intent to treat
population (mITT) which includes all participants that were eligible, gave consent, were
randomized to both the PMT and surgical interventions, and for whom the outcome was
assessed (i.e. non-missing). For analyses assessing each outcome’s change from baseline to
a follow-up visit, all adjusted means, mean differences, standard errors, 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 three-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 0.05.
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Figures 3A-3D. Activity Assessment Scales from Baseline to 3 Months After Surgery
(Unadjusted)

Figure 3A. Activity Assessment Scale Total
Figure 3B. Sedentary Activities Subscale
Figure 3C. Ambulatory Activities Subscale
Figure 3D. Work/Exercise Activities Subscale
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Figures 4A — 4C. Long-term Pain and Activity After Surgery SF36 Scale Changes from Baseline
to 3 Months After Surgery Modeling Outcome as Change from Baselinel

Figure 4A. SF-36 Bodily Pain Scale Change from Baseline across Visits by Surgical
Interventions

Figure 4B. SF-36 Physical Functioning Scale Change from Baseline across Visits by
Surgical Interventions

Figure 4C. SF-36 Role Physical Scale Change from Baseline across Visits by Surgical
Interventions

1The analyses for each outcome of interest were performed on the modified intent to treat
population (mITT) which includes all participants that were eligible, gave consent, were
randomized to both the PMT and surgical interventions, and for whom the outcome was
assessed (i.e. non-missing). For analyses assessing each outcome’s change from baseline to
a follow-up visit, all adjusted means, mean differences, standard errors, 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 three-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 0.05.
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Surgical Pain Scales from Baseline to 3 Months After Surgery Modeling Outcome as Change from Baseline !

All Surgical Treatments

ULS Surgical

SSLF Surgical

Surgical Treatment

(N=371) Treatment (N=185) Treatment (N=186) Difference
Adjusted
Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Diffe%ﬁ?:g Adjusted
Time Mean (SE, 1 > Mean (SE, ] > Mean (SE, ] 2 3 ] 3
Variable Frame N) | P-value N) | P-value N) | P-value (95% CI) P-value
Pain at
Rest 4
Baseline 2.24 (0.23, - | 2.20(0.25, - | 2.28(0.26, - -0.08 0.711
369) 184) 185) (-0.53,
0.36)
2 week 0.65 (0.23, 0.004 | 0.57 (0.26, 0.027 | 0.72(0.26, 0.006 -0.15 0.551
change 354) 177) 177) (-0.65,
0.35)
4-6 week -0.41 0.068 -0.53 0.039 -0.29 0.259 -0.24 0.347
change (0.23, 362) (0.26, 181) (0.26, 181) (-0.73,
0.26)
3 month -0.87 <0.001 -0.93 <0.001 -0.81 0.002 -0.12 0.644
change (0.23, 340) (0.26, 168) (0.26, 172) (-0.63,
0.39)
Pain
during
Normal
Activities
Baseline 2.76 (0.25, - | 2.66(0.28, - | 2.86(0.28, - -0.20 0.435
368) 183) 185) (-0.69,
0.30)
2 week 0.74 (0.27, 0.007 | 0.63(0.31, 0.042 | 0.85(0.31, 0.006 -0.23 0.440
change 353) 176) 177) (-0.81,
0.35)
4-6 week -0.46 0.087 -0.60 0.052 -0.33 0.287 -0.27 0.362
change (0.27, 362) (0.31, 180) (0.31, 182) (-0.84,
0.31)
3 month -1.14 <0.001 -1.20 <0.001 -1.08 0.001 -0.12 0.686
change (0.27, 338) (0.31, 167) (0.31,171) (-0.71,
0.47)
Pain
during
Exercise,
Strenuous
Activities
Baseline 3.71(0.42, - | 3.66(0.47, - | 3.76 (0.45, - -0.10 0.794
211) 94) 117) (-0.87,
0.67)
2 week -0.36 0.527 -0.47 0.527 -0.26 0.693 -0.21 0.793
change (0.57, 42) (0.74, 17) (0.65, 25) (-1.78,
1.36)
4-6 week -1.26 0.014 -1.38 0.028 -1.14 0.043 -0.23 0.703
change (0.51, 83) (0.62, 35) (0.56, 48) (-1.45,
0.98)
3 month -1.97 <0.001 -1.74 0.002 -2.20 <0.001 | 0.46 (-0.56, 0.376
change (0.48, 132) (0.55, 60) (0.54, 72) 1.48)
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All Surgical Treatments ULS Surgical SSLF Surgical Surgical Treatment
(N=371) Treatment (N=185) Treatment (N=186) Difference
Adjusted
Adjusted | pgiceq | Adisted | agiicreq | Adiusted | aiicied | Difforonas | Adjusted
Time Mean (SE, 1 5 Mean (SE, ] > Mean (SE, ] 2 3 ] 3
Variable Frame N) | P-value N) | P-value N) | P-value (95% CI) P-value
Worst
Pain 6
Baseline 2.98 (0.29, - | 291(0.32, - | 3.05(0.32, - -0.14 0.620
368) 183) 185) (-0.70,
0.42)
2 week 0.42 (0.30, 0.168 | 0.23(0.34, 0.506 | 0.61(0.35, 0.082 -0.38 0.256
change 350) 175) 175) (-1.04,
0.28)
4-6 week -0.95 0.002 -1.08 0.002 -0.83 0.017 -0.25 0.449
change (0.30, 361) (0.34, 179) (0.35, 182) (-0.90,
0.40)
3 month -1.50 <0.001 -1.66 <0.001 -1.35 <0.001 -0.32 0.350
change (0.30, 338) (0.35, 166) (0.35,172) (-0.98,
0.35)

1The analyses for each outcome of interest were performed on the modified intent to treat population (mITT) which includes all participants that
were eligible, gave consent, were randomized to both the PMT and surgical interventions, and for whom the outcome was assessed (i.e. non-
missing). For analyses assessing each outcome’s change from baseline to a follow-up visit, all adjusted means, mean differences, standard errors,
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 three-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 0.05.

This adjusted p-value corresponds to the test assessing if there was a statistically significant change from baseline.

This adjusted p-value corresponds to the test assessing if there was a statistically significant difference in the outcome between the two surgical
treatments.

4The effect of surgery varies across the PMT groups and across visits (p=0.006). See table 2 for the effect of randomized surgical intervention
within the PMT and non-PMT groups.

5The effect of surgery varies across the PMT groups and across visits (p=0.001). See table 2 for the effect of randomized surgical intervention
within the PMT and non-PMT groups.

The effect of surgery varies across the PMT groups and across visits (p=0.001). See table 2 for the effect of randomized surgical intervention
within the PMT and non-PMT groups.
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Table 3.

Page 34

Activity Assessment Scale Changes from Baseline to 3 Months After Surgery Modeling Outcome as Change

.1
from Baseline

All Surgical ULS Surgical SSLF Surgical Surgical Treatment
Treatments (N=373) Treatment (N=187) Treatment (N=186) Difference
Adjusted
Mean
Adjusted Adjusted Adjusted | Difference | Adjusted
. P-value P-value P-value (95% CI) P-value
Time 2 2 2 3 3
Variable Frame Statistic | Estimate Estimate Estimate
Overall
AAS Score
4
Baseline | Adjusted 78.03 -- 78.10 - 77.96 - 0.15 0.931
Mean (1.80, (1.99, (2.00, (-3.26,
(SE, N) 370) 185) 185) 3.56)
Baseline | Minto 25to 25to 25to
Max 100 100 100
2 week Adjusted -0.30 0.878 2.48 0.258 -3.07 0.163 | 5.55(1.47, 0.008
change Mean (1.93, (2.19, (2.20, 9.63)
(SE, N) 344) 170) 174)
2 week Min to —=77to -74 to =77 to
change Max 73 73 54
4-6 Adjusted 9.24 <0.001 9.73 <0.001 8.76 <0.001 0.97 0.638
week Mean (1.92, (2.17, (2.18, (-3.06,
change (SE, N) 364) 182) 182) 4.99)
4-6 Min to -53to -51to -53 to
week Max 73 73 54
change
3month | Adjusted 13.79 <0.001 14.11 <0.001 13.47 <0.001 0.64 0.762
change Mean (1.94, (2.20, (2.22, (-3.49,
(SE, N) 332) 168) 164) 4.76)
3 month | Minto -42 to -42 to -42to
change Max 63 63 58
Sedentary
Activities
5
Scale
Baseline | Adjusted 3041 - 30.35 - 30.47 - -0.12 0.845
Mean (0.64, 0.71, (0.71, (-1.33,
(SE, N) 370) 185) 185) 1.09)
Baseline | Minto 91to 36 910 36 910 36
Max
2 week Adjusted -1.79 0.012 -0.48 0.547 -3.10 <0.001 | 2.62 (1.13, 0.001
change Mean (0.70, (0.80, (0.80, 4.10)
(SE, N) 355) 177) 178)
2 week Min to -30to -30to -25t0
change Max 27 27 18
4-6 Adjusted 2.27 0.001 2.54 0.002 2.00 0.013 0.54 0.472
week Mean (0.70, (0.80, (0.80, (-0.94,
change (SE, N) 365) 182) 183) 2.02)
4-6 Min to -20to -181to -20to
week Max 27 27 23
change
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All Surgical ULS Surgical SSLF Surgical Surgical Treatment
Treatments (N=373) Treatment (N=187) Treatment (N=186) Difference
Adjusted
Mean
Adjusted Adjusted Adjusted | Difference | Adjusted
. P-value P-value P-value (95% CI) P-value
Time 2 2 2 3 3
Variable Frame Statistic | Estimate Estimate Estimate
3month | Adjusted 3.68 <0.001 4.00 <0.001 3.37 <0.001 0.62 0.418
change Mean (0.71, (0.81, (0.81, (-0.89,
(SE, N) 336) 168) 168) 2.14)
3month | Minto -18to -181to -18to
change Max 27 27 23
Ambulatory
Activities
Scale
Baseline | Adjusted 21.47 - 21.58 - 21.36 - 0.22 0.701
Mean (0.58, (0.65, (0.65, (-0.89,
(SE, N) 371) 185) 186) 1.32)
Baseline | Minto 21027 21027 510 27
Max
2 week Adjusted 0.64 0.303 1.27 0.072 0.01 0.986 1.26 0.059
change Mean (0.62, (0.70, (0.71, (-0.05,
(SE, N) 355) 176) 179) 2.57)
2 week Min to -20to -20to -20to
change Max 25 25 20
4-6 Adjusted 2.49 <0.001 2.63 <0.001 2.35 0.001 0.28 0.675
week Mean (0.62, (0.70, (0.71, (-1.02,
change (SE, N) 366) 182) 184) 1.57)
4-6 Min to -20to -20to -18to
week Max 25 25 20
change
3 month | Adjusted 3.65 <0.001 3.58 <0.001 3.72 <0.001 -0.14 0.841
change Mean (0.63, 0.71, (0.71, (-1.46,
(SE, N) 337) 168) 169) 1.19)
3 month | Minto -16to -16to -14 to
change Max 23 18 23
Work/
Exercise
Activities
Scale
Baseline | Adjusted 24.76 - 24.93 - 24.59 - 0.34 0.715
Mean (0.97, (1.08, (1.08, (-1.50,
(SE, N) 369) 184) 185) 2.18)
Baseline | Minto 210 36 310 36 210 36
Max
2 week Adjusted 0.42 0.703 1.43 0.257 -0.58 0.645 2.01 0.102
change Mean (1.1, (1.26, (1.27, (-0.40,
(SE, N) 310) 154) 156) 4.43)
2 week Min to -36to -36to -36to
change Max 32 23 32
4-6 Adjusted 4.64 <0.001 4.48 <0.001 481 <0.001 -0.33 0.778
week Mean (1.09, (1.24, (1.25, (-2.66,
change (SE, N) 352) 177) 175) 1.99)
4-6 Min to -32to -27to -32to
week Max 30 27 30
change
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All Surgical ULS Surgical SSLF Surgical Surgical Treatment
Treatments (N=373) Treatment (N=187) Treatment (N=186) Difference
Adjusted
Mean
Adjusted Adjusted Adjusted | Difference | Adjusted
. P-value P-value P-value (95% CI) P-value
Time 2 2 2 3 3
Variable Frame Statistic | Estimate Estimate Estimate
3 month | Adjusted 7.11 <0.001 7.05 <0.001 7.17 <0.001 -0.11 0.925
change Mean (1.10, (1.25, (1.26, (-2.49,
(SE, N) 329) 167) 162) 2.26)
3month | Minto -25to0 -18to -25to
change Max 32 27 32

lThe analyses for each outcome of interest were performed on the modified intent to treat population (mITT) which includes all participants that
were eligible, gave consent, were randomized to both the PMT and surgical interventions, and for whom the outcome was assessed (i.e. non-
missing). For analyses assessing each outcome’s change from baseline to a follow-up visit, all adjusted means, mean differences, standard errors,
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 three-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 0.05.

This adjusted p-value corresponds to the test assessing if there was a statistically significant change from baseline.

This adjusted p-value corresponds to the test assessing if there was a statistically significant difference in the outcome between the two surgical
treatments.

4The effect of surgery varies across the PMT groups and across visits (p=0.042). See table 4 for the effect of randomized surgical intervention
within the PMT and non-PMT groups.

The effect of surgery varies across the PMT groups and across visits (p=0.011). See table 4 for the effect of randomized surgical intervention
within the PMT and non-PMT groups
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Table 5.

Page 39

Long-term Pain and Activity After Surgery SF36 Scale Changes from Baseline to 3 Months After Surgery

Modeling Outcome as Change from Baseline !

All Surgical ULS Surgical SSLF Surgical Surgical Treatment
Treatments (N=374) Treatment (N=188) Treatment (N=186) Difference
Adjusted
Mean
Adjusted Adjusted Adjusted | Difference | Adjusted
. P-value P-value P-value (95% CI) P-value
Time 2 2 2 3 3
Variable Frame Statistic | Estimate Estimate Estimate
SF-36
Bodily Pain
Scale4
Baseline | Adjusted 43.20 -- 43.70 - 42.70 - 1.00 0.381
Mean (1.28, (1.39, (1.42, (-1.24,
(SE, N) 361) 179) 182) 3.25)
6 month | Adjusted 6.72 <0.001 7.20 <0.001 6.23 <0.001 0.97 0.436
change Mean (1.34, (1.46, (1.49, (-1.47,
(SE, N) 332) 165) 167) 3.41)
12 Adjusted 6.80 <0.001 6.65 <0.001 6.95 <0.001 -0.30 0.812
month Mean (1.34, (1.46, (1.50, (-2.77,
change (SE, N) 320) 161) 159) 2.17)
24 Adjusted 5.62 <0.001 5.47 <0.001 5.77 <0.001 -0.31 0.812
month Mean (1.35, (1.48, (1.51, (-2.84,
change (SE, N) 298) 149) 149) 2.23)
SF-36
Physical
Functioning
Scale4
Baseline | Adjusted 39.02 -- 39.45 - 38.59 - 0.86 0.434
Mean (1.14, (1.25, (1.28, (-1.30,
(SE, N) 365) 182) 183) 3.03)
6 month | Adjusted 5.60 <0.001 5.58 <0.001 5.61 <0.001 -0.03 0.979
change Mean (.11, (1.24, (1.27, (-2.33,
(SE, N) 337) 168) 169) 2.27)
12 Adjusted 5.96 <0.001 6.05 <0.001 5.86 <0.001 0.19 0.875
month Mean (1.11, (1.24, (1.28, (-2.13,
change (SE, N) 322) 162) 160) 2.51)
24 Adjusted 5.79 <0.001 5.53 <0.001 6.05 <0.001 -0.52 0.668
month Mean (1.12, (1.25, (1.29, (-2.88,
change (SE,N) 301) 151) 150) 1.84)
SF-36 Role
Physical
4
Scale
Baseline | Adjusted 41.40 -- 41.44 - 41.35 - 0.09 0.939
Mean (1.18, (1.30, (1.33, (-2.16,
(SE, N) 364) 182) 182) 2.34)
6 month | Adjusted 4.70 <0.001 5.25 <0.001 4.16 0.001 1.09 0.360
change Mean (1.11, (1.24, (1.27, (-1.24,
(SE, N) 336) 168) 168) 3.41)
12 Adjusted 5.26 <0.001 5.63 <0.001 4.89 <0.001 0.74 0.537
month Mean (.11, (1.24, (1.29, (-1.61,
change (SE, N) 321) 163) 158) 3.09)
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All Surgical ULS Surgical SSLF Surgical Surgical Treatment
Treatments (N=374) Treatment (N=188) Treatment (N=186) Difference

Adjusted
Mean

Adjusted Adjusted Adjusted | Difference | Adjusted

. P-value P-value P-value (95% CI) P-value

Time 2 2 2 3 3

Variable Frame Statistic | Estimate Estimate Estimate

24 Adjusted 4.72 <0.001 4.62 <0.001 4.83 <0.001 -0.21 0.862
month Mean (1.12, (1.26, (1.29, (-2.61,
change (SE, N) 300) 150) 150) 2.19)

1The analyses for each outcome of interest were performed on the modified intent to treat population (mITT) which includes all participants that
were eligible, gave consent, were randomized to both the PMT and surgical interventions, and for whom the outcome was assessed (i.e. non-
missing). 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, standard errors, 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 two randomized interventions,
three-way interaction between visit and the two 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 0.05.

This adjusted p-value corresponds to the test assessing if there was a statistically significant change from baseline.

This adjusted p-value corresponds to the test assessing if there was a statistically significant difference in the outcome between the two surgical
treatments.

4F0r the SF-36 Scales, higher scores indicate better functioning and/or less pain.
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