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BACKGROUND: Nationally, there is increasing concern regarding the
volume of opioid medications prescribed postoperatively and the rate of
prescription opioid—related adverse events. In evaluation of this, several
reports have identified significant variability in postoperative opioid-
prescribing patterns, including quantities exceeding patient’s needs,
especially after minor surgical procedures. However, data regarding pa-
tient’s postoperative opioids needs following surgery for pelvic organ
prolapse are sparse.

OBJECTIVE: To design procedure-specific opioid-prescribing recom-
mendations for pelvic organ prolapse surgeries and evaluate their impact
on opioid stewardship.

STUDY DESIGN: We prospectively evaluated opioid-prescribing pat-
terns, patient use, medication refills, and patient satisfaction in women
undergoing prolapse surgery (ie, vaginal, abdominal, or robotic) during an
8-month time period. Two cohorts of women, stratified by whether they
had surgery before or after implementation of procedure-specific opioid-
prescribing recommendations, were evaluated. Postoperative opioid us-
age (assessed via pill count), medication refills, and satisfaction with pain
management after hospital dismissal were evaluated by telephone call 2
weeks after surgery. Postoperative opioid prescribing and use were
recorded after conversion to oral morphine equivalents.

RESULTS: Overall, 96 women were included, 57 in the initial baseline
cohort, and 39 following implementation of the prescribing recommen-
dations. In the initial cohort, 32.8% of the prescribed oral morphine
equivalents (3607/11,007 mg) were consumed. Following implementation
of the prescribing recommendations, median oral morphine equivalents
prescribed decreased from 200 mg oral morphine equivalents (inter-
quartile range 150, 225) to 112.5 mg oral morphine equivalents (inter-
quartile range 22.5, 112.5; P<.0001). The total oral morphine equivalents
prescribed decreased by 45% when compared with the volume that would
have been prescribed before implementing the recommendations. The
amount of leftover opioids per patient significantly decreased as well
(P<.0001). Pain medication refills increased after the intervention (18% vs
3.5%; P=.03), whereas satisfaction scores were similar in both cohorts
(P=.87).

CONCLUSIONS: By using procedure-specific opioid prescribing rec-
ommendations, we decreased the number of opioids prescribed at hospital
dismissal by roughly one half. Decreased opioid prescribing did not
adversely impact patient satisfaction.

Key words: Female, opioid, pelvic organ prolapse, prescribing,
sacrocolpopexy, surgery

N ationally, there is increasing
concern regarding the volume of

In evaluation of this, several reports
have identified significant variability in

opioids needs following surgery for pel-

. 15,16
vic organ prolapse are sparse.

opioid medications prescribed post-
operatively and the rate of prescription
opioid—related adverse events, including
new persistent opioid use,’ medication
diversion, and drug-related mortality.”’
In fact, in 2017 the misuse and abuse of
opioids was declared a national emer-
gency." Importantly, the US Food and
Drug Administration has noted that
“until clinicians stop prescribing opioids
far in excess of clinical need, this
[opioid] crisis will continue unabated.”
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postoperative opioid-prescribing pat-
terns, including quantities in excess of
patient’s needs, especially after minor
surgical procedures.(”7 In addition,
although many patients have excess
opioid medications prescribed, few
receive counseling regarding the man-
agement and disposal of unused opioid
medications.”® This is a concern due to
the attendant risk of drug misuse, abuse,
or diversion.”” In a recent survey on
opioid medication practices, 1 in 5 pa-
tients reported sharing opioids with
another person.'’

In response to these concerns, studies
defining what opioid medication quan-
tities may be sufficient for postoperative
pain control, that are specific to a sur-
gical procedure, have been reported in
the general surgery, orthopedic, and
obstetric literature. ®''"'* However,
data regarding patient’s postoperative

Importantly, using procedure-specific
data to guide opioid prescribing in
other surgical disciplines has been
demonstrated to dramatically decrease
the volume of opioids prescribed,
without negatively impacting patient
pain scores or satisfaction.'”

Thus, we sought to design procedure-
specific opioid-prescribing recommen-
dations for pelvic organ prolapse
surgeries and evaluate their impact on
opioid stewardship, including the vol-
ume of opioids prescribed, amount of
unused medication, and medication
disposal.

Materials and Methods

After institutional review board
approval, we performed a prospective
interventional study to evaluate patient’s
postoperative opioid requirements after
prolapse surgery, create procedure-
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AJOG at a Glance

Why was the study conducted?

Key findings

control.

Opioid overprescribing following surgery is concerning due to the risk of
persistent opioid use, diversion, accidental exposure, and drug-related mortality.
However, no procedure-specific recommendations for opioid prescribing
following pelvic organ prolapse surgery exist.

At baseline, opioid prescribing exceeded patient’s actual requirements, with only
one third of the opioids prescribed actually being consumed, as assessed on
telephone follow-up. Using procedure-specific prescribing recommendations, we
were able to decrease the number of opioid prescribed following prolapse surgery
by roughly one half, without adversely impacting patient satisfaction with pain

What does this add to what is known?
The study adds a potential reference point to help other practices in evaluating
their own opioid prescribing patterns following prolapse surgery.

specific recommendations for opioid
prescribing, and evaluate the impact
these recommendations had on opioid
stewardship. The study included women
undergoing any of the following sur-
geries for symptomatic pelvic organ
prolapse from September 2017 through
April 2018 (with or without concomitant
hysterectomy): vaginal prolapse repairs,
abdominal sacrocolpopexy, and robotic
sacrocolpopexy. Patients older than the
age of 18 years undergoing the indicated
surgeries were approached for study in-
clusion. Patients were excluded if they
had used an opioid medication within 30
days of surgery, were undergoing
concomitant mesh excision for pain, or
refused consent. Patients were treated by
4 female pelvic medicine and recon-
structive surgery fellowship—trained
surgeons.

The primary outcomes were the vol-
ume of opioids prescribed at hospital
dismissal and the volume of unused opi-
oids as assessed by pill count on telephone
interview 2 weeks after surgery compared
before and after implementation of
procedure-specific opioid prescribing
recommendations. The need for pain
medication refills, patient satisfaction
with postoperative pain management,
and opioid medication disposal were
assessed as secondary outcomes.

Preoperative  clinical and  de-
mographic features were recorded at the

time of study consent. History of a
chronic pain syndrome was defined as
patient-reported previous diagnosis of
any of the following: fibromyalgia,
chronic pelvic pain, painful bladder
syndrome, interstitial cystitis, chronic
fatigue syndrome, or irritable bowel
syndrome. Surgical procedures were
categorized as vaginal prolapse repair
(including single and multicompart-
ment repairs), abdominal sacrocolpo-
pexy, or robotic sacrocolpopexy; all with
or without hysterectomy. If a posterior
colpoperineorrhaphy or mid-urethral
sling was performed during sacrocolpo-
pexy, the patient was included in the
sacrocolpopexy cohort. Intraoperative
cystoscopy, salpingectomy, salpingo-
oophorectomy, or suprapubic tube
placement were not considered addi-
tional procedures.

At our institution, anterior and pos-
terior colpoperineorrhaphy are per-
formed via native tissue repair, and
apical suspension is performed via ute-
rosacral ligament plication using a
modified McCall culdoplasty technique.
All patients in the study were managed
using an enhanced recovery pathway,'”
including treatment with acetamino-
phen, non-steroidal anti-inflammatory
medications, and anticonvulsants pre-
operatively, as comorbidities allowed. In
addition, liposomal bupivacaine was
injected at the incision site following
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abdominal  sacrocolpopexy.'”  Post-
operatively, patients were kept on
scheduled acetaminophen and non-
steroidal anti-inflammatory medica-
tions (as comorbidities allow), with
narcotic medications used as needed.
Surgical technique and postoperative
management was similar among the
treating surgeons.

Opioid use was recorded both during
the hospitalization, as well as following
hospital dismissal. Since most patients
undergoing prolapse surgery typically
are kept for overnight observation, in-
hospital opioid use was recorded from
the time the patient left the postoperative
recovery room until hospital discharge.
At hospital dismissal, patients are again
instructed on the use of non-narcotic
forms of analgesia, both pharmacologic
and behavioral. On hospital dismissal,
the prescribed opioid medication, dose,
and volume were recorded.

Patients were contacted via telephone
2 weeks after hospital discharge
regarding the volume of opioid medica-
tion used (assessed via patient-reported
pill count), need for opioid medication
refills, satisfaction with their post-
operative pain control, and medication
disposal. A standardized script was used
for conducting the interviews. Patient
satisfaction with postoperative pain
management was assessed by 10-point
Likert scale. Given the different opioid
formulations used by various providers,
the postoperative outpatient opioid vol-
umes prescribed, the amount used, and
the amount remaining were tabulated
after conversion to oral morphine
equivalents (OME; eg, a tablet of oxy-
codone, 5 mg, is equal to 7.5 mg of
OME).

Based on the results of the initial
observation cohort, which used routine
prescribing practices at the time
(September 2017—November 2017),
procedure-specific  opioid-prescribing
recommendations were created and
instituted ~ within  our  division
(December 2017—April 2018). A tiered
approach to opioid prescribing was
created, and when needed, the recom-
mended opioid volume was based on the
amount that would cover 80% of pa-
tients’ opioid needs for that specific
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-I;':sBeLIFn; characteristics of the initial observation cohort (preintervention)
Vaginal Abdominal Robotic
repairs (n=42) sacrocolpopexy (n=8) sacrocolpopexy (n=7) Pvalue
Age, y, median (IQR) 68 (59.8, 76.3) 61 (52, 69.3) 62 (59, 65) .09
Body mass index, kg/mz, median (IQR) 26.9 (23.7, 31.7) 28.9 (25, 32.7) 28.1 (26.8, 28.9) .70
Parity, median (IQR) 32,3 2.5(1.3,3) 33,3 .28
Current or previous tobacco use, n (%) 15 (37.5%) 0 (0%) 0 (0%) .02
Any previous opioid use, n (%) 22 (52.4%) 5 (62.5%) 2 (28.6%) .39
Pelvic floor tension myalgia diagnosis, n (%) 3 (7.1%) 0 (0%) 0 (0%) 57
Chronic pain syndrome, n (%) 4 (9.5%) 1 (14.3%) 2 (28.6%) .36
Any previous surgery, n (%) 31 (75.6%) 7 (87.5%) 5 (71.4%) 72
Previous prolapse surgery, n (%) 11 (26%) 3 (37.5%) 4 (57.1%) .25
Concomitant procedures
Hysterectomy 27 (64%) 2 (25%) 2 (28.6%)
Midurethral sling 9 (21%) 3 (37.5%) 1(14.3%)
Ureteral stent placement 2 (5%) 0 (0%) 0 (0%)
Laparoscopic ventral hernia repair 0 (0%) 0 (0%) 1(14.3%)
1QR, interquartile range.
Linder et al. Assessing the impact of procedure-specific opioid prescribing recommendations on opioid stewardship following pelvic organ prolapse surgery. Am ] Obstet Gynecol 2019.

surgery.'” This quantity was defined
based on the median use postoperative
identified on 2-week pill count during
telephone interview of the pre-
intervention cohort. Additional recom-
mendations  standardizing  patient
counseling for proper disposal of unused
opioid medications also were created.
These recommendations included in-
formation regarding medical takeback
programs, Drug Enforcement
Administration—authorized collectors,
and flushing instructions for specific
medications per the Food and Drug
Administration website on medication
disposal.”’ A similar process regarding
data collection, performed 2 weeks
following surgery, was then carried out
in a cohort of women after imple-
mentation of these recommendations.
Assuming mean baseline opioid pre-
scribing of 225 mg OME (30 tablets of 5
mg oxycodone),”’ with a standard devi-
ation of 75 mg OME (10 tablets of 5 mg
oxycodone), the study had 80% power to
detect a 25% difference in opioid pre-
scribing, with 28 women per group
based on 2-sided -test with a type I error
level of 0.05. Assuming a 20% dropout

rate, the study would need to recruit 70
study participants.

Baseline characteristics for patients
included in the study are reported with
descriptive statistical measures, with
median and interquartile range for
continuous variables and counts with
percentages for categorical variables.
Opioid prescribing and use was
compared between the 3 types of surgery
using Kruskal—Wallis test. Baseline
characteristics and outcomes were
compared between cohorts through the
2-sample t test for continuous variables,
Wilcoxon rank sum test for ordinal
measures, and Fisher exact test for cate-
gorical variables. P values were 2-sided
and considered significant when P<.05.
Statistical analyses were performed in a
statistical software package (JMP Pro 13;
JMP, Cary, NC).

Results

Opverall, 101 women were enrolled in the
study, and 96 were included in the
analysis. Five patients were excluded
from analysis as they either cancelled
their prolapse surgery (4) or were read-
mitted postoperatively for a pelvic

abscess (1). There were 57 in the initial
cohort, and 39 in the cohort following
implementation of the prescribing rec-
ommendations. Two-week telephone
survey responses were available for 100%
of study participants (in both the pre-
and postintervention cohorts). The
initial observation cohort included 42, 8,
and 7 patients who underwent vaginal,
abdominal, and robotic prolapse sur-
geries, respectively. The preintervention
groups (stratified by approach) were
similar regarding medical and surgical
comorbidities, aside from more patients
having a history of current/previous to-
bacco use (P=02), and a greater rate of
concomitant hysterectomy in the vaginal
cohort (Table 1).

In the preintervention cohort, the
median OME prescribed was 200 mg
(interquartile range [IQR] 150, 225),
which equates to roughly 27 tablets of 5
mg of oxycodone. Of this, 32.8% of the
prescribed OME (3607/11007 mg) was
consumed (Table 2). Of patients under-
going vaginal surgery, 26 of 42 (62%)
required no opioids in the hospital, and
among these women (all given a pre-
scription for opioids at dismissal), the
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TABLE 2

Postoperative opioid prescribing and use in the preintervention cohort, stratified by surgical procedure

in OME, median (IQR)

IQR, interquartile range; OME, oral morphine equivalents.

Vaginal Abdominal Robotic All cases

repairs (n=42) sacrocolpopexy (n==8) sacrocolpopexy (n=7) (n=57) Pvalue
Opioid prescribed, in OME, 193.8 (150, 225) 225 (112.5, 225) 187.5 (150, 300) 200 (150, 225) .52
median (IQR)
Postoperative opioid use, 12.5 (0, 103) 18.8 (0, 148.1) 30 (0, 135) 15 (0, 106.3) a7
in OME, median (IQR)
Unused opioid volume, 112.5 (39.4, 202.5) 162.5 (46.9, 225) 112.5 (60, 225) 112.5 (48.8, 217.5) 87

Linder et al. Assessing the impact of procedure-specific opioid prescribing recommendations on opioid stewardship following pelvic organ prolapse surgery. Am J Obstet Gynecol 2019.

postoperative opioid use was minimal
(median 0 mg OME [IQR 0, 61.9]). Only
the volume of OME consumed during
the hospital course was associated with
the volume of opioids required after
hospital dismissal (P=0006). Age
(P=22), route of surgery (P=35),
chronic pain diagnosis at baseline
(P=07), preoperative pelvic floor ten-
sion myalgia (P=.09), and tobacco use
(P=25) were not predictive of patient’s
postoperative opioid requirements. Only
5% of patients (3/57) reported instruc-
tion on proper disposal of unused opioid
medication at baseline.

On the basis of the findings from this
initial cohort, we created a tiered
recommendation for opioid prescribing
after prolapse surgery. For patients with
no opioid use during the hospitalization,
no home-going opioid prescription was

provided. Among those with opioid use
in the hospital, we identified the number
of pills (converted to oxycodone 5-mg
tablets) that would fully supply the
opioid needs of 80% of patients for each
surgical approach. For those undergoing
vaginal prolapse surgery or abdominal
sacrocolpopexy this was 15 tablets, and
for those treated with robotic sacro-
colpopexy this was 18 tablets. For those
with greater than expected in-hospital
use, opioid prescribing on discharge
was individualized based on their 24-
hour requirements.

There were 39 women included in the
postintervention cohort, including 25
women undergoing vaginal surgery, 8
undergoing abdominal sacrocolpopexy,
and 6 undergoing robotic sacrocolpopexy
(Supplemental ~ Table 1). Following
implementation of the prescribing

recommendations, there was a significant
decrease in the volume of opioids pre-
scribed at hospital dismissal (median
112.5 mg OME [IQR 22.5, 112.5] vs 200
mg OME [IQR 150, 225]; P<.0001)
(Table 3). In terms of individual proced-
ures, significant reductions in prescribed
opioids were seen in the vaginal (P<.0001)
and robotic cohorts (P=.004) (Fig 1). The
total amount of opioid prescribed
decreased by 45% when compared with
the volume that would have been pre-
scribed before implementation of the
recommendations. This equates to 552
fewer 5-mg oxycodone tablets prescribed.
There was also a significant decrease in the
volume of leftover opioids per patient
(P<.0001). Overall, the hospital length of
stay was a median of 1 day (IQR 1, 1) in
the vaginal group, a median of 1 day (IQR
1, 1) in the robotic sacrocolpopexy group,

TABLE 3

opioid prescribing recommendations

Comparison of opioid prescribing, use, and patient satisfaction before and after implementation of procedure-specific

Before intervention

After intervention

after surgery, % (n)

1QR, interquartile range; OME, oral morphine equivalents.

(n=57) (n=39) Pvalue
Opioid prescribed, in OME, median (IQR) 200 (150, 225) 112.5 (22.5, 112.5) <.0001
OME >200 mg prescribed, n (%) 25 (44%) 1 (3%) <.0001
Postoperative opioid use, in OME, median (IQR) 15 (0, 106) 7.5(0, 75) .36
Total unused opioid volume, in OME, median (IQR) 112.5 (48.8, 217.5) 15 (0, 97.5) <.0001
Patient satisfaction with pain control after discharge 9 (8,10 9(8,10) .87
(0—10 Likert), median (IQR)
Patients requesting pain Rx refill in first 2 weeks 3.5% (2) 18% (7) .03

Linder et al. Assessing the impact of procedure-specific opioid prescribing recommendations on opioid stewardship following pelvic organ prolapse surgery. Am J Obstet Gynecol 2019.
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FIGURE 1

Pre- versus postintervention opioid prescribing by type of surgery
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b. Post-Intervention

and a median of 1 day (IQR 1, 2) in the
abdominal  sacrocolpopexy  group
(P=02).

The proportion of patients requesting
a pain medication refill rose in the
intervention group (18% vs 3.5%;
P=03). Specifically, in the post-
intervention group, the refill rate was
16% in the vaginal group (4/25), 25% in
the abdominal group (2/8), and 17% in
robotic group (1/6). Patient satisfaction
scores regarding post-hospital pain
management were similar between the
pre- and postintervention cohorts
(P=287). They were also similar between
those who did and did not need a refill
(P=.18). Patients needing a pain medi-
cation refill were prescribed either oxy-
codone (n=2), hydromorphone (n=1),
or tramadol (n=6). This was based on
both the initial medication prescribed
and the patient’s location. In the post-
intervention cohort, 11 women were
prescribed no opioid medication on
dismissal after vaginal procedures, and
none needed a rescue opioid medication
for uncontrolled pain. In the post-
intervention cohort, the proportion of
patients reporting instruction on proper
disposal of unused opioids increased (8/
39 [20.1%] vs 3/57 [5%]; P=046).

Discussion

We found in this prospective interven-
tional study of women undergoing sur-
gery for pelvic organ prolapse that
opioids were largely overprescribed on
hospital dismissal at baseline and that the
volume prescribed was reduced by 45%
with use of procedure-specific prescrib-
ing recommendations. While prescribing
smaller volumes at hospital dismissal did
increase the rate of patients requiring
medication refills, it did not significantly
impact patient satisfaction with pain
management. To our knowledge, this is
the first report on the impact of evidence-
based opioid prescribing on opioid
stewardship following pelvic organ pro-
lapse surgery.

Although physicians routinely prescribe
opioids after surgery, until recently, less
attention has been paid to opioid medi-
cation stewardship and the risks that
providing more opioids than needed pose
to patients and the broader community.*
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For instance, a recent study from our
institution of 7651 patients undergoing 25
common elective procedures from 2013 to
2015 identified that the majority of pa-
tients received prescriptions beyond the
maximum provided in the proposed
Minnesota state guideline (200 mg OME),
and the Centers for Disease Control
recommendation of providing no more
than a 7-day supply of opioid medication
postoperatively.”” By comparison, the
median amount of opioids prescribed in
our study before the intervention was 200
mg OME, and the rate of prescriptions
over this threshold fell from 44% to only
3% after implementing our practice

change.
Our  procedure-specific  findings
regarding  postoperative opioid re-

quirements are similar to recent reports of
other pelvic floor surgery cohorts. For
instance, in a convenience sample of 50
women undergoing a variety of minimally
invasive gynecologic surgeries, 30 tablets
of narcotic pain medication (hydro-
codone, 5 mg), which is equivalent to 150
mg OME (ie, 20 tablets of oxycodone 5
mg) would have been sufficient for 75% of
patients in the study.'® Likewise, in a study
of 102 women undergoing hysterectomy
(vaginal, laparoscopic, or abdominal) 165
mg of OME (ie, 22 tablets of oxycodone 5
mg) would have been sufficient for 75% of
patients, and there was no significant dif-
ference based on route of surgery.'” Our
data augment these reports, as we
observed that patients who did not require
opioids analgesics while hospitalized had
minimal narcotic use on hospital
dismissal (preintervention), and when no
opioids were prescribed on dismissal
(postintervention), the patients did not
end up requesting a rescue prescription.

While limiting the initial volume of
opioids prescribed did increase the pro-
portion of patients needing a medication
refill, it is important to note that it did
not significantly impact patient satisfac-
tion. This was evidenced both in com-
parison of satisfaction levels before and
after implementation of the recom-
mendations, and when evaluating satis-
faction level between those who did and
did not need a medication refill.

Aside from the direct impact on our
patients, the community impact that

excess opioid prescribing may have with
improper storage and disposal is dra-
matic, both in accidental exposures (eg,
children, pets) and drug diversion.'***
With implementation of the prescrib-
ing recommendations, we significantly
decreased the volume of leftover opioids
per patient. Even with improvements in
opioid-prescribing practices, there is
likely to be some margin of excess
medication, and thus ensuring proper
medication disposal is an important
aspect of ongoing opioid stewardship.
Despite standardizing patient counseling
on medication disposal, only 20% of
patients reported receiving any in-
structions after the intervention. This is
similar to other reports, where less than
one half of patients disposed of medi-
cations in a method approved by the
Food and Drug Administration.”*"
Improving patient counseling and
methods for encouraging compliance are
fertile areas for further research efforts.

Strengths of the study include pro-
spective evaluation of a cohort of women
undergoing surgery for the same indica-
tion, via a variety of routes. In addition,
we obtained 2-week follow-up data for all
patients in the study. Furthermore, the
study included prospective data collec-
tion and information regarding post-
operative opioid use was obtained with a
standardized report form and used pill
counts. Limitations of our study should
be noted, including its limited sample
size. This may impact our ability to
determine predictors of opioid use within
our sample. Our method for assessing
satisfaction with postoperative pain
management was not a validated instru-
ment. In addition, all women in the study
were opioid naive and undergoing sur-
gery for symptomatic pelvic organ pro-
lapse at a single institution that
universally uses enhanced recovery
pathway including the use of liposomal
bupivacaine in open abdominal sacro-
colpopexies. This may not be generaliz-
able to patients using opioids at baseline,
having other pelvic surgeries, or being
managed in other practices that use
different postoperative recovery path-
ways. Furthermore, opioid use and
medication disposal was assessed via 2-
week postoperative telephone call, as
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such, we could not externally verify the
information the patients provided. Like-
wise, while we included multiple routes
of surgery and calculated prescribing
recommendations for each, most of the
patients included underwent vaginal
surgery, which should be kept in mind
when generalizing the results. Lastly,
while we achieved a significant reduction
in opioid prescribing after implementing
these practice changes, continued moni-
toring to ensure ongoing compliance and
potential further refinement of the pre-
scribing levels we proposed, based on
larger sample sizes, may be needed.

Conclusions

Overprescribing of opioids following
pelvic organ prolapse surgery was com-
mon in our practice at baseline. By using
procedure-specific opioid prescribing
recommendations, we decreased the
number of opioids prescribed at hospital
discharge in our practice by roughly one
half. Decreased initial opioid prescribing
did not result in an adverse impact on
patient satisfaction.

References

1. Brummett CM, Waljee JF, Goesling J, et al.
New persistent opioid use after minor and major
surgical procedures in US adults. JAMA Surg
2017:e170504.

2. Compton WM, Jones CM, Baldwin GT.
Relationship between nonmedical prescription-
opioid use and heroin use. N Engl J Med
2016;374:154-63.

3. Centers for Disease C, Prevention. Vital signs:
overdoses of prescription opioid pain relievers
and other drugs among women—United States,
1999-2010. MMWR Morb Mortal Wkly Rep
2013;62:537-42.

4, Struyk R. The opioid crisis is now one of 29
active national emergencies. CNN, 2017. Avail-
able at: https://www.wcvb.com/article/the-
opioid-crisis-is-now-one-of-29-active-national-
emergencies/12002191 Accessed August 12,
2017.

5. Califf RM, Woodcock J, Ostroff S. A proactive
response to prescription opioid abuse. N Engl J
Med 2016;374:1480-5.

6. Hil MV, McMahon ML, Stucke RS,
Barth RJ Jr. Wide variation and excessive
dosage of opioid prescriptions for common
general surgical procedures. Ann  Surg
2017;265:709-14.

7. Bates C, Laciak R, Southwick A, Bishoff J.
Overprescription of postoperative narcotics: a
look at postoperative pain medication delivery,
consumption and disposal in urological practice.
J Urol 2011;185:551-5.


http://refhub.elsevier.com/S0002-9378(19)30787-2/sref1
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref1
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref1
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref1
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref2
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref2
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref2
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref2
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref3
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref3
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref3
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref3
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref3
https://www.wcvb.com/article/the-opioid-crisis-is-now-one-of-29-active-national-emergencies/12002191
https://www.wcvb.com/article/the-opioid-crisis-is-now-one-of-29-active-national-emergencies/12002191
https://www.wcvb.com/article/the-opioid-crisis-is-now-one-of-29-active-national-emergencies/12002191
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref5
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref5
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref5
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref6
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref6
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref6
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref6
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref6
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref7
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref7
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref7
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref7
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref7
http://www.AJOG.org

ajog.org

SGS Papers

8.Bartels K, Mayes LM, Dingmann C,
Bullard KJ, Hopfer CJ, Binswanger IA. Opioid
use and storage patterns by patients after hos-
pital discharge following surgery. PLoS One
2016;11:e0147972.

9. McKnight ER, Bonny AE, Lange HLH, et al.
Statewide opioid prescriptions and the preva-
lence of adolescent opioid misuse in Ohio. Am J
Drug Alcohol Abuse 2017;43:299-305.

10. Kennedy-Hendricks A, Gielen A,
McDonald E, McGinty EE, Shields W, Barry CL.
Medication sharing, storage, and disposal
practices for opioid medications among US
adults. JAMA Intern Med 2016;176:1027-9.
11. Kumar K, Gulotta LV, Dines JS, et al. Unused
opioid pills after outpatient shoulder surgeries
given current perioperative prescribing habits.
Am J Sports Med 2017;45:636-41.

12. Km N, Matzon JL, Abboudi J, et al
A prospective evaluation of opioid utilization after
upper-extremity surgical procedures: identifying
consumption patterns and determining pre-
scribing guidelines. J Bone Joint Surg Am
2016;98:e89.

13. Osmundson SS, Schornack LA, Grasch JL,
Zuckerwise LC, Young JL, Richardson MG.
Postdischarge opioid use after cesarean de-
livery. Obstet Gynecol 2017;130:36-41.

14. Bateman BT, Cole NM, Maeda A, et al. Pat-
terns of opioid prescription and use after cesar-
ean delivery. Obstet Gynecol 2017;130:29-35.

15. As-Sanie S, Till SR, Mowers EL, et al. Opioid
prescribing patterns, patient use, and post-
operative pain after hysterectomy for benign in-
dications. Obstet Gynecol 2017;130:1261-8.
16. Swenson CW, Kelley AS, Fenner DE,
Berger MB. Outpatient narcotic use after mini-
mally invasive urogynecologic surgery. Female
Pelvic Med Reconstr Surg 2016;22:377-81.
17.Hill MV, Stucke RS, McMahon ML,
Beeman JL, Barth RJ Jr. An educational inter-
vention decreases opioid prescribing after gen-
eral surgical operations. Ann Surg 2018;267:
468-72.

18. Kalogera  E, Bakkum-Gamez ~ JN,
Jankowski CJ, et al. Enhanced recovery in gy-
necologic surgery. Obstet Gynecol 2013;122:
319-28.

19. Hamilton TW, Athanassoglou V, Mellon S,
et al. Liposomal bupivacaine infiltration at the
surgical site for the management of post-
operative pain. Cochrane Database Syst Rev
2017;2:CD011419.

20. United States Food and Drug Administra-
tion. Disposal of Unused Medicines: What You
Should Know, 4/29/2019. Available at: https://
www.fda.gov/drugs/safe-disposal-medicines/
disposal-unused-medicines-what-you-should-
know. Accessed May 12, 2019.

21. Leach DA, Habermann EB, Glasgow AE,
Occhino JA. Postoperative opioid prescribing
following gynecologic surgery for pelvic organ

prolapse. Female Pelvic Med Reconstr Surg
2018 [Epub ahead of print].

22. Waljee JF, LiL, Brummett CM, Englesbe MJ.
latrogenic opioid dependence in the united
states: are surgeons the gatekeepers? Ann Surg
2017;265:728-30.

23. Thiels CA, Anderson SS, Ubl DS, et al.
Wide variation and overprescription of opioids
after elective surgery. Ann Surg 2017;266:
564-73.

24, Bailey JE, Campagna E, Dart RC, RADARS
System Poison Center Investigators. The
underrecognized toll of prescription opioid
abuse on young children. Ann Emerg Med
2009;53:419-24.

Author and article information

From the Departments of Urology (Dr Linder), Obstetrics
and Gynecology (Drs Linder, Occhino, Klingele, Trabuco,
and Gebhart; and Ms Wiest), Mayo Clinic, Rochester, MN.

Received Dec. 24, 2018; revised May 13, 2019;
accepted June 12, 2019.

The authors report no conflict of interest.

This project was supported by an endowment to the
Mayo Clinic Values Council from the Rochester Sisters of
Saint Francis. Its contents are solely the responsibility of
the authors and do not necessarily represent the official
views of Mayo Clinic.

Corresponding author: Brian J. Linder, MD. Linder.
Brian@mayo.edu

NOVEMBER 2019 American Journal of Obstetrics & Gynecology 515.e7


http://refhub.elsevier.com/S0002-9378(19)30787-2/sref8
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref8
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref8
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref8
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref8
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref9
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref9
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref9
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref9
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref10
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref10
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref10
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref10
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref10
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref11
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref11
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref11
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref11
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref12
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref12
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref12
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref12
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref12
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref12
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref13
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref13
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref13
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref13
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref14
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref14
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref14
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref15
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref15
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref15
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref15
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref16
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref16
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref16
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref16
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref17
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref17
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref17
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref17
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref17
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref18
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref18
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref18
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref18
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref19
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref19
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref19
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref19
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref19
https://www.fda.gov/drugs/safe-disposal-medicines/disposal-unused-medicines-what-you-should-know
https://www.fda.gov/drugs/safe-disposal-medicines/disposal-unused-medicines-what-you-should-know
https://www.fda.gov/drugs/safe-disposal-medicines/disposal-unused-medicines-what-you-should-know
https://www.fda.gov/drugs/safe-disposal-medicines/disposal-unused-medicines-what-you-should-know
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref21
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref21
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref21
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref21
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref21
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref22
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref22
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref22
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref22
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref23
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref23
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref23
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref23
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref24
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref24
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref24
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref24
http://refhub.elsevier.com/S0002-9378(19)30787-2/sref24
mailto:Linder.Brian@mayo.edu
mailto:Linder.Brian@mayo.edu
http://www.AJOG.org

SUPPLEMENTAL TABLE 1
Baseline characteristics of the postintervention cohort
Vaginal repairs Abdominal Robotic
(n=25) sacrocolpopexy (n=8) sacrocolpopexy (n=6) Pvalue

Age, y, median (IQR) 64 (50.5, 73) 57.5 (50.5, 59.8) 59.5 (50.5, 65) 37
Body mass index, kg/mz, median (IQR) 29.2 (26.2, 33.1) 28 (23.6, 35.4) 27.3 (211, 29.3) 42
Parity, median (IQR) 33,4 3.5(1.25, 4) 3(1.75, 5) .69
Current or previous tobacco use, n (%) 3 (12%) 1 (12.5%) 3 (50%) .08
Any previous opioid use, n (%) 17 (68%) 6 (75%) 4 (67%) .92
Pelvic floor tension myalgia diagnosis, n (%) 1 (4%) 0 (0%) 0 (0%) 75
Chronic pain syndrome, n (%) 4 (16%) 1 (13%) 0 (0%) 57
Any previous surgery, n (%) 14 (56%) 7 (88%) 4 (67%) 27
Previous prolapse surgery, n (%) 5 (20%) 2 (25%) 1 (17%) .92
Concomitant procedures

Hysterectomy 15 (68%) 5 (63%) 4 (67%)

Midurethral sling 4 (17%) 1 (13%) 1 (17%)

Labial biopsy 1 (4%) 0 (0%) 0 (0%)

Laparoscopic cholecystectomy 1 (4%) 0 (0%) 0 (0%)

Robotic trachelectomy 0 (0%) 0 (0%) 1 (17%)
1QR, interquartile range.
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