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WHY THIS MATTERS
In the era of ever-increasing
awareness of the importance of
opioid stewardship among sur-
geons, our study seeks to high-
light how development and im-
plementation of evidence-based,
procedure-specific opioid pre-
scribing recommendations were
associated with sustained
changes in postoperative opioid
prescribing. Importantly, opioid
refills did increase, but the
real-world impact of this remains
low, given the low frequency of
refills and ease of e-prescribing.
Our study focuses specifically on
postoperative opioid prescribing
after pelvic organ prolapse sur-
gery. Other studies, such as a
2021 article by Findlay et al
outlining opioid prescribing rec-
ommendations for multiple uro-
logic procedures, have demon-
strated similar efficacy in reducing

Supplemental Digital Content
Importance Improving opioid stewardship is important, given the common
use of opioids and resultant adverse events. Evidence-based prescribing
recommendations for surgeons may help reduce opioid prescribing after
specific procedures.
Objective The aim of this study was to assess longitudinal prescribing
patterns for patients undergoing pelvic organ prolapse surgery in the 2 years
before and after implementing evidence-based opioid
prescribing recommendations.
Study Design In December 2017, a 3-tiered opioid prescribing
recommendation was created based on prospective data on postoperative
opioid use after pelvic organ prolapse surgery. For this follow-up study,
prescribing patterns, including quantity of opioids prescribed (in oral
morphine equivalents [OMEs]) and refill rates, were retrospectively
compared for patients undergoing prolapse surgery before (November
2015–November 2017; n = 238) and after (December 2017–December
2019; n = 361) recommendation implementation. Univariate analysis was
performed using the Wilcoxon rank sum and χ2 tests. Cochran-Armitage
trend tests and interrupted time-series analysis tested for significance in the
change in OMEs prescribed before versus after recommendation
implementation.
Results After recommendation implementation, the quantity of postoperative
opioids prescribed decreased frommedian 225mgOME (interquartile range,
225, 300 mg OME) to 71.3 mg OME (interquartile range, 0, 112.5 mg OME;
P < 0.0001). Decreases also occurred within each subgroup of prolapse
surgery: native tissue vaginal repair (P < 0.0001), robotic sacrocolpopexy
(P < 0.0001), open sacrocolpopexy (P < 0.0001), and colpocleisis
(P< 0.003). The proportion of patients discharged following prolapse surgery
without opioids increased (4.2% vs 36.6%; P < 0.0001), and the rate of
opioid refills increased (2.1% vs 6.0%; P = 0.02).
Conclusions With 2 years of postimplementation follow-up, the use of
procedure-specific, tiered opioid prescribing recommendations at our
institution was associated with a significant, sustained reduction in opioids
prescribed. This study further supports using evidence-based
recommendations for opioid prescribing.
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opioid prescribing with more
standardized recommendations.
Our study augments the current
literature for prolapse
procedure-specific postoperative
opioid prescribing
recommendations.

TABLE 1. Tiered Opioid Prescribing Recommendation
Following Prolapse Surgery Previously Implemented

RecommendedOpioid Prescribing

Tier 0: no in-hospital opioid use 0 mg OME

Tier 1: routine in-hospital opioid
use (eg, oxycodone 5–10 mg
every 4 h as needed)

112.5 mg OME
(eg, 15 pills of oxycodone 5 mg)

Tier 2: increased in-hospital
opioid use

Individualized prescribing based
on 24-h opioid requirement

OME, oral morphine equivalent.

n ORIGINAL RESEARCH Opioid Prescribing After POP Surgery
T he U.S. Food and Drug Administration has pre-
viously declared opioid use and misuse a na-
tional emergency. Opioids are associated with

adverse events such as persistent opioid use, diversion,
overdose, and drug-related mortality.1–3 This growing
concern has prompted examination of postoperative
opioid prescribing as one avenue to improve opioid
stewardship. Opioids are used for most postoperative
analgesia regimens, and surgeons prescribe approxi-
mately 10% of all opioids in the United States. Prior
studies have identified significant variability in the
quantity of opioids prescribed on hospital discharge,
and these are often more than patients use, particularly
for minor surgical procedures.4–6 Previously, there was
limited procedure-specific guidance related to opioid
prescribing following surgery for pelvic organ prolapse.

Therefore, in 2017, we conducted a prospective
study to develop evidence-based recommendations for
opioid prescribing after prolapse surgery based on
patient's postoperative use, assessed by pill count.5

From this, a tiered recommendation for opioid pre-
scribing was implemented within our institution based
on in-hospital opioid use. Within our practice, in the
short term (4months), the volume of opioids prescribed
decreased by 45% after implementation.5 Medication
refill rates did increase, but there was no adverse impact
on patient satisfaction.5 Since then, national clinical
guidance documents have further outlined strategies
for improving postoperative opioid stewardship for
prolapse surgery.7 However, long-term data on the
potential sustained impact of these evidence-based
interventions on prescribing by health care
professionals are lacking.

In this retrospective study, we sought to assess lon-
gitudinal opioid prescribing patterns after prolapse
surgery at our institution in the 2-year time frames be-
fore and after implementing tiered opioid prescribing
recommendations. We hypothesized that there would
be a significant and sustained decrease in opioids pre-
scribed after recommendation implementation.
36
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MATERIALS AND METHODS

Starting in September 2017, we conducted a prospec-
tive study to create a 3-tiered recommendation for
opioid prescribing after pelvic organ prolapse surgery.
The study cohort included women who were undergo-
ing prolapse surgery (vaginal, robotic, or open ab-
dominal) without opioid medication use within 90 days
of surgery. Anti-incontinence procedures were not in-
cluded in the initial study, and opioid prescribing rec-
ommendations were not specifically applied to these
procedures. Those undergoing concomitant mesh ex-
cision for pain or refused consent were excluded. The
recommended prescribing volumes were based on pre-
dictors for postoperative opioid use, as well as pill
counts assessed via 2-week telephone calls.5 For those
using opioids after dismissal, the prescribing cutoff was
designed to meet the needs of 80% of patients, without
a refill.8 The tiered prescribing recommendations were
implemented in December 2017 and are shown in
Table 1. Prescribers were notified of the 3-tiered rec-
ommendation system implementation via in-person
conferences/division meetings and e-mail
correspondence.

After institutional review board approval, the cur-
rent study retrospectively evaluated the time frames
2 years before (November 2015–November 2017) and
2 years after (December 2017–December 2019) rec-
ommendation implementation and examined opioid
prescribing patterns. Administrative billing data were
used to identify patients with Current Procedural Ter-
minology codes for vaginal, robotic, or open abdomi-
nal surgical procedures for apical pelvic organ pro-
lapse, as well anti-incontinence procedures (Appendix 1,
http://links.lww.com/FPMRS/A412) In addition,
medical records were abstracted to search for opioid
prescriptions written in the time between 90 days before
and 30 days after hospital discharge.

The current study included women undergoing sur-
gery for pelvic organ prolapse and/or anti-incontinence
Olive, et al. UROGYNECOLOGY Vol 30 Issue 1 January 2024
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Opioid Prescribing After POP Surgery ORIGINAL RESEARCHn
surgery who were older than 18 years, with no opioid
prescriptions within 90 days of the procedure. Patients
were excluded if they had complications requiring re-
admission or return to the operating room within
30 days of their index procedures or refused research
consent. Patients were managed with a well-defined
enhanced recovery pathway.9 The enhanced recovery
pathway, detailed in previous publications, was imple-
mented via order sets, which included multimodal an-
algesia such as scheduled acetaminophen, scheduled
nonsteroidal anti-inflammatory medications if appro-
priate, and opioids as needed. Our institutional tech-
niques for native tissue vaginal repairs (anterior col-
porrhaphy, uterosacral ligament plication, and/or pos-
terior colpoperineorrhaphy), colpocleisis, and open
and robotic sacrocolpopexy have previously been
described.10–13 The procedures were performed by 5
fellowship-trained female pelvic medicine and recon-
structive surgeons at a single, tertiary care institution.

The type and quantity of opioid medications pre-
scribed at hospital discharge were abstracted from the
medical record at any point from 7 preoperative days
or during hospitalization. Hospital discharge for pro-
lapse cases occurred for most patients on postoperative
day 1. Discharge orders, including opioid prescriptions,
were typically written by the resident or fellowworking
directly with the operating staff surgeon. Given the lo-
cal effect of the medication, belladonna and opium
suppositories were excluded from the opioid totals. The
opioids prescribed were converted to equianalgesic
equivalents in the form of oral morphine equivalents
(OMEs) in milligrams. Prescription refills from our
health system within 30 days after hospital dismissal
were also recorded.

Opioid prescribing and refill rates were compared
by procedure before and after recommendation imple-
mentation. Univariate analysis was performed using
the Wilcoxon rank sum test for continuous variables
and χ2 tests for categorical variables.
TABLE 2. Opioid Stewardship Comparing Pre– Versus Post–R
Surgical Procedures)

Variable
Befo

Nov 2015–Nov 2

No discharge opioid Rx 10 (4.2%

Median oral morphine equivalent (OME), mg, IQR 225 (225

OME >200 mg 183 (76.6

Opioid refill rate 5 (2.1%

IQR, interquartile range; OME, oral morphine equivalent; Rx, prescription.
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Cochran-Armitage trend tests and interrupted
time-series analysis were used to test for significance in
the change in OMEs prescribed before versus after
recommendation implementation. Prescription refills
were evaluated as a counterbalance for the initial re-
duction in prescribing volume.
Analysis was performed for all pelvic organ prolapse
procedures combined, subgroups of pelvic organ pro-
lapse (vaginal, abdominal, or robotic, with or without
concomitant anti-incontinence procedure), and
isolated anti-incontinence procedures. P values were
considered significant atP < 0.05. All statistical analysis
was conducted using SAS version 9.4 (SAS Institute Inc,
Cary, NC).
RESULTS
Opioid prescribing was compared between patients
who underwent prolapse surgery in the 2-year period
before (November 2015–November 2017) and after
(December 2017–December 2019) tiered opioid
prescribing recommendations were implemented. This
included 239 patients before the recommendation and
382 after. After implementation, the median volume of
opioids prescribed at hospital discharge decreased from
225 mg (interquartile range [IQR], 225, 300 mg) to
71.3 mg (IQR, 0, 112.5 mg; P < 0.0001). The incidence
of OME prescriptions larger than the Minnesota rec-
ommended cap of 200 mg for postoperative pain
control14 decreased from 76.6% to 3.4% (P < 0.0001).
The proportion of patients discharged without an opi-
oid prescription significantly increased (from 4.2% to
36.6%; P < 0.0001). Following recommendation
implementation, the rate of opioid refills increased
(2.1% vs 6.0%; P = 0.02). The amount of opioids
prescribed when a refill was needed was significantly
lower following recommendation implementation
(median, 75 mg [IQR, 75, 112.5 mg] vs 150 mg
[IQR, 112.5, 200 mg]; P = 0.007) Table 2.
ecommendation Implementation (Across All Prolapse

Any Prolapse Surgery

re
017 (n = 239)

After
Dec 2017–Dec 2019 (n = 382) P

) 140 (36.6%) <0.0001

, 300) 71.3 (0, 112.5) <0.0001

%) 13 (3.4%) <0.0001

) 23 (6.0%) 0.02
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TABLE 3. Pre– Versus Post–Recommendation Implementation, Stratified by Type of Surgical Procedure

Variable

Vaginal Approach Robotic Approach Open Abdominal Approach

Before
(n = 117)

After
(n = 204) P

Before
(n = 71)

After
(n = 76) P

Before
(n = 47)

After
(n = 86)

Before
(n = 47)

No discharge
opioid Rx

4 (3.4%) 66 (32.4%) <0.0001 4 (5.6%) 35 (46.1%) <0.0001 2 (4.3%) 31 (36%) <0.0001

Median oral
morphine
equivalents
(OME), mg,
IQR

225 (225, 300) 75 (0, 112.5) <0.0001 225 (187.5, 300) 31.3 (0, 92.5) <0.001 225 (225, 337.5) 75 (0, 112.5) <0.0001

OME >200 mg 95 (81.2%) 6 (2.9%) <0.0001 50 (70.4%) 4 (5.3%) <0.0001 36 (76.6%) 3 (3.5%) <0.0001

Opioid refill
rate

2 (1.7%) 11 (5.4%) 0.11 2 (2.8%) 4 (5.3%) 0.45 1 (2.1%) 8 (9.3%) 0.12

IQR, interquartile range; OME, oral morphine equivalent; Rx, prescription.

n ORIGINAL RESEARCH Opioid Prescribing After POP Surgery
We next assessed the impact of the prescribing rec-
ommendation within subgroups of the prolapse cohort,
stratified by surgical approach (transvaginal, robotic
sacrocolpopexy, or open abdominal sacrocolpopexy)
Table 3. As shown, in all 3 cohorts, there were signifi-
cant decreases in the median OME prescribed
(P < 0.0001) and the number of patients discharged
with a quantity exceeding the recommended 200 mg
OME limit (P < 0.0001). Likewise, there was a signifi-
cant increase in the proportion of patients discharged
without an opioid prescription (P < 0.0001). Although
the rate of opioid prescription refills increased within
each subgroup, these did not reach statistical signifi-
cance (vaginal, P = 0.11; robotic, P = 0.45; abdominal,
P = 0.12)
FIGURE 1. Comparison of oral morphine equivalents (OMEs) prescribed at discharge

38
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A scatterplot comparing opioid prescribing before
and after recommendation implementation is presented
in Figure 1. As shown, there was a marked and imme-
diate decrease in mean OME prescribed at the time of
recommendation implementation (time = 0). This effect
was sustained over the following 2 years. Following
implementation, the prescribed volume continued to
trend downward, below the recommended prescribing
level from our tiered system. The slopes of the 2 lines
represent the predicted change in mean OMEs pre-
scribed over time. Although both slopes are negative,
representing decreasing opioids prescribed over time,
there was no significant difference in the slope of the
lines before and after recommendation implementation
(P = 0.53). Rather, there was an immediate and
before and after guideline implementation.
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Opioid Prescribing After POP Surgery ORIGINAL RESEARCHn
sustained decrease after the recommendation imple-
mentation, which remained relatively constant.

An additional analysis was performed for patients
undergoing isolated anti-incontinence surgery (without
prolapse repair). Here, a similar pattern in opioid pre-
scribing following implementation of the prescribing
recommendation was identified. That is, the median
OME prescribed decreased following implementation
of the prolapse postoperative prescribing recommen-
dation (median, 150 mg [IQR, 112.5, 225 mg] vs
75 mg [IQR, 0, 75 mg]; P < 0.0001) and the percentage
of patients with more than 200 mg decreased (39.6%
vs 3%; P < 0.0001). The number of patients discharged
without an opioid prescription increased from baseline
(4% vs 27.6%; P < 0.0001). There was no significant
change in the rate of refills before (9.9%) versus after
(4.5%) implementation (P = 0.1).
DISCUSSION
We found in this study of a large cohort of patients
undergoing prolapse surgery that implementation of an
evidence-based opioid prescribing recommendation led
to a significant and sustained decrease in postoperative
opioid prescribing. Within each type of prolapse sur-
gery (vaginal, robotic, and open), the rate of patients
discharged without an opioid prescription increased,
and the proportion of patients prescribed quantities
more than the state-recommended cap (200 mg OME)
decreased to less than 5%. These results were sustained
with 2 years of postimplementation follow-up. In ad-
dition, there was a spillover effect, with decreased opi-
oid prescribing in isolated anti-incontinence procedures
and overall when a refill prescription was needed, al-
though the prescribing recommendation was imple-
mented only for prolapse surgery and did not specify an
amount for when prescribing a refill.

Recently, multiple studies have reported postopera-
tive opioid prescribing following prolapse surgery in
excess of patient needs.4,15–17 Coupled with this are
efforts to improve multimodal pain management strat-
egies and decrease reliance on opioids for postoperative
pain following prolapse surgery. In recognition of this,
the American Urogynecologic Society recently pub-
lished a clinical guidance document related to opioid
prescribing following prolapse surgery.7 Here, a pro-
posed upper limit of 112.5 mg OME is recommended
for index patients undergoing prolapse surgery. It is
noted that patients with lower requirements, such as
those without in-hospital use, could be discharged
without an opioid prescription.7 One limitation of the
Olive, et al. UROGYNECOLOGY Vol 30 Issue 1 January 2024
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current literature for prolapse surgery is a lack of
long-term data evaluating the impact of these
changes on prescribing practices. Thus, our study aug-
ments the available literature, demonstrating sustain-
able decreases in prescribing when implementing
evidence-based changes. Similar consistent
improvements in opioid prescribing have been reported
in other urologic procedures.18

We also identified an unintended benefit of the
prolapse surgery recommendations: a spillover effect to
other pelvic floor surgical procedures. While the rec-
ommendations were specific to prolapse surgery and
did not comment on isolated anti-incontinence surgery,
there was a significant decrease in opioid prescribing
following these procedures as well. This is likely from
increased health care professional education on the
topic, improved patient counseling on opioid use, and
comfort with more restrictive prescribing from the
experience garnered with the prolapse cohort. A spill-
over effect has been reported within the general surgery
literature following an evidence-based practice change
in opioid prescribing after laparoscopic cholecystec-
tomy.19,20 Following the intervention, there were
also significant decreases in opioid prescribing after
laparoscopic appendectomy, laparoscopic inguinal
hernia repair, laparoscopic gastrectomy, and
thyroidectomy/parathyroidectomy.19 Thus, the
impact of initial targeted efforts to improve opioid
prescribing after a specific procedure may be magnified
as they influence prescribing patterns following other
surgical procedures.

Although our initial intervention significantly de-
creased opioid prescribing from baseline levels, there
remains room for further advances in opioid steward-
ship. For instance, following recommendation imple-
mentation, the volumes prescribed at our institution
continue to trend downward as we work to utilize ad-
ditional measures to improve patient counseling/
expectations, perioperative pain management, and En-
hanced Recovery After Surgery pathways.21 During the
postimplementation period, we saw the mean OMEs
prescribed decrease below our tier 1 recommendation
of 112.5 mg OME to 71.3 mg OME, which highlights
the potential to further decrease opioid prescribing.
Working to minimize opioid use, or even facilitate an
opioid-free recovery, remains a steadfast goal of the
interventions. The feasibility of this was highlighted in a
recent randomized trial with use of ice packs, acet-
aminophen, and ketorolac leading to an opioid-free
recovery following prolapse surgery in the intervention
arm.22 As such, with continued multidisciplinary and
39
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Simply Stated
Opioid medication overuse and misuse have been clas-
sified as a national emergency in the United States.
Opioids are connected with negative events such as
addiction and death. Many surgeons are working to re-
duce opioid prescribing while still maintaining adequate
pain control in patients who have undergone surgery.
Our group created a 3-level recommendation system for
opioid prescribing in patients who had surgery for vaginal
and pelvic organ prolapse. The prescriptions were based
on the amount of opioids used in hospital. Our current
study seeks to evaluate long-term trends in opioid pre-
scriptions before and after this recommendation system
was implemented. Our results showed a significant de-
crease in opioids prescribed once our recommendation
system went into effect. This decrease also remained
consistent over time. However, there was a small in-
crease in the number of refills. The amount of opioids
prescribed during a refill was also lower than before the
start of the prescribing guidelines. Arguably, this does
not have a clinical impact in the era of electronic pre-
scribing, which allows the patients to receive prompt
pain management. In summary, our 3-level recommen-
dation system for opioid prescribing was associated with
a sustained decreased in opioid prescriptions after sur-
gery for pelvic organ prolapse, with only a small increase
in opioid refills. This highlights the ongoing impact of
evidence-based opioid prescribing recommendations.

n ORIGINAL RESEARCH Opioid Prescribing After POP Surgery
multimodal efforts, further reductions in opioid pre-
scribing may be achieved.

Concerns about medication refill rates and patient
satisfaction are 2 reported barriers related to restrictive
postoperative opioid prescribing. It is worth noting that
the recommendations we implemented were based on
patients' in hospital opioid use, thus allowing for indi-
vidualized prescribing. Following recommendation
implementation, there was a significant increase in
medication refills (from 2.1% to 6%). However, with
the availability of electronic opioid prescribing, the
barriers to obtaining this medication have decreased.
Indeed, in our short-term assessment, there was an even
greater increase in medication refills (from 3% to
18%), but there was no adverse impact on patient sat-
isfaction.5 This highlights the importance of counseling
on pain management and shared decision-making re-
lated to opioid prescribing.23

We recognize that this study is limited by its retro-
spective and nonrandomized design. As such,
differences in clinical and demographic factors may
exist between the cohorts that were not assessed. In
addition, although we observed sustained decreases in
40
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opioid prescribing overall, we were not able to evaluate
recommendation adherence on an individual level.
Thus, there may be variations in prescribing patterns
(larger or smaller quantities) from the recommended
levels that are not accounted for. Opioid refills ob-
tained outside our hospital system were unable to be
assessed or included. However, at our institution,
patients typically follow up 6 weeks after prolapse
surgery and are routinely in touch with their surgical
care teams in the interim. Thus, most issues with post-
operative pain control or need for medication refills are
likely to be captured in the current study. Furthermore,
belladonna and opium use was not calculated in the
OMEs as these were typically utilized during hospital
admission and would significantly skew OME calcula-
tions (30 or 60 mg OME per dose). Lastly, given the
retrospective design, patient satisfaction scores were
not able to be assessed, although this had been assessed
in our prior prospective study.
CONCLUSIONS
With 2 years of postimplementation follow-up, the use
of prolapse-specific, tiered postoperative opioid pre-
scribing recommendations at our institution was
associated with significant and sustained reductions in
opioids prescribed. Although opioid refill rates did in-
crease, these were overall uncommon and within the
realm of normal clinical practice. This study further
supports the use of procedure-specific evidence-based
recommendations for opioid prescribing.
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