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• Opioids were over prescribed to gynecologic oncology patients after minimally invasive hysterectomy.
• Inpatient opioid use was the strongest predictor of post-discharge opioid use after minimally invasive hysterectomy.
• Applying these findings, by prescribing opioids based on patient need, may help curb opioid overprescribing after surgery.
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Objectives. To quantify, and identify predictors of, post-discharge opioid use in gynecologic oncology patients
undergoing minimally invasive hysterectomy (MIH).

Methods. For this prospective cohort study, gynecologic oncology patients planning to undergoMIHwere re-
cruited at a single institution. Post-operative opioid usage was evaluated via chart review and surveys at 1–2-
week and 4–6-week post-operative visits. Opioids are converted to oral morphine milligram equivalents
(MME) for standardization. Descriptive statistics and modified Poisson regression were used to quantify opioid
requirements and evaluate predictors of post-discharge opioid use respectively.

Results. One hundred eighteen eligible women underwent MIH. Of these, 108 had complete data at both
follow-up timepoints. Malignancy was present in 79% of cases, 71% of which were endometrial cancer. Most sur-
geries were laparoscopic (73%). Median hospital stay was 1 night (IQR 1–1). Inpatients received a median of
30.75 MME (IQR 7.5–52.5 MME). Twenty-three women (21.3%) used no opioids while inpatient. At the 1–2-
week follow-up median usage was 6 pills of 5 mg oxycodone, or 45 MME (IQR 0–15.5 pills). After complete
follow-up, median post-discharge usage was 10 pills, or 75 MME (IQR 0–22.5 pills) and 36 participants
(33.33%) used no opioids after hospital discharge. The median prescription was for 30 pills (range 10–60).
Abovemedian inpatient opioid usewas associatedwith an increased risk of abovemedian opioid usage after hos-
pital discharge (RR 2.31, 95% CI 1.38–3.87) on multivariable analysis.

Conclusions. In this cohort, opioids were overprescribed relative to use. Inpatient use was the strongest pre-
dictor of post-discharge opioid use. More restrictive, and personalized, opioid prescribing practices may be a
pathway to reduce opioid misuse and diversion.

Précis. Opioids were overprescribed by a factor of three to gynecologic oncology patients, whose inpatient
opioid requirement predicted post-discharge opioid needs after minimally invasive hysterectomy.

© 2019 Published by Elsevier Inc.
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1. Introduction

Prescription opioids are involved in 40% of opioid overdose deaths in
the United States [1]. Urgent interventions are needed to curb the sub-
stantial contribution of prescription opioids to theworsening opioid ep-
idemic [2,3]. Post-surgical opioid prescriptions contribute to the
epidemic by increasing patients' risk of persistent opioid use [4,5],
abuse, dependence, and overdose after surgery [6]. Although it is clear
that opioid overprescribing is harmful to patients and communities, na-
tional guidelines for opioid use to treat acute surgical pain are lacking
[7].

However, opioids remain a mainstay of post-operative pain control,
such as that after hysterectomy, and thus their continued use is ex-
pected. Unfortunately, there is limited evidence to guide surgeons on
the appropriate quantity of pills to prescribe after surgery, with a pau-
city of data in cancer patients. This is of particular concern because a
study of patients undergoing curative intent oncologic surgeries (across
specialties) demonstrated that 10.4% of patients will develop persistent
opioid use post-operatively [5]. This percentage ismarkedly higher than
the 0.5–6% risk of persistent opioid use after minimally invasive hyster-
ectomy (MIH) for benign indications [4,5,8]. The incidence of new per-
sistent opioid use after surgery has been shown to be the same (6%)
after major (including hysterectomy by any approach) and minor (in-
cluding laparoscopic appendectomy and cholecystectomy) surgeries
[4]. Together, this data suggests that although patients may experience
less pain [9] and shorter hospital length of stay [10] afterMIH compared
to open surgery, these patients are still at risk of developing opioid mis-
use and cancer patientsmay be particularly vulnerable to opioidmisuse
and are a unique population that warrants future study.

Furthermore, while personal misuse will affect many patients, the
largest source of non-medically used opioids in the United States is di-
version of unused prescriptions obtained from a friend or relative [11].
Therefore, to mitigate the risks of diversion in our communities, a key
step is limiting unnecessary opioid prescriptions, which should de-
crease the number of left-over pills available for diversion.

To reduce unnecessary prescriptions, we must first evaluate patient
need for pain control after surgery. Studies that quantitatively explore
post-surgical opioid prescribing show that prescribing practices are var-
ied between surgeons and frequently not based on objective or individ-
ualized patient need [12–19]. To address this dilemma, Wong and
colleagues proposed an algorithm for opioid prescribing afterminimally
invasive hysterectomy which focuses on pre-operative patient factors
[14]. However, they did not account for individualized circumstances
of post-operative care, nor did they address post-operative opioid con-
sumption in cancer patients.

To bridge this gap, the purpose of our study is to quantify the opioid
requirement for gynecologic oncology patients undergoing MIH, and to
identify predictors of post-discharge opioid use. We hypothesized that:
(i) post-operative opioids are overprescribed relative to use, and (ii)
that post-discharge use can be predicted by demographic and clinical
characteristics, among gynecologic oncology patients undergoing MIH.

2. Methods

2.1. Study design and participants

This study explores a secondary aim of a prospective cohort study
that was designed to investigate post-operative pain outcomes. Partici-
pants were recruited through the Program in Women's Oncology at
Women and Infants Hospital of Rhode Island, a 137 bed women's-only
hospital affiliated with Brown University, between October 1, 2015
and November 31, 2016. The study protocol was approved by the
Women and Infants Hospital Institutional Review Board.

Criteria for inclusion to this study were English speaking women
planning to undergo laparoscopic or robotic hysterectomy through
this department. Exclusion criteria were a history of chronic opioid
use (defined as a documented history of chronic opioid use in the elec-
tronic medical record, or patient report on the pre-operative question-
naire), incomplete opioid use data, and receipt of an opioid
prescription for something other than post-operative painmanagement
(i.e. injury). Eligible patients were approached by research staff, in-
formed consent was obtained, and participants were assigned a nu-
meric study identification number.

2.2. Pre-operative assessment

Consented participants filled out the study pre-operative question-
naire at their pre-operative clinic visit, which included medical history
(including history of opioid use, chronic pain, and substance abuse),
smoking status, and demographic information.Medical history and cur-
rent medications were corroborated via the electronic medical record
and the majority were concordant. In the rare case of discrepancy, a re-
port of a medical diagnosis or medication taken on either the question-
naire or in the medical record was considered to be true.

2.3. Inpatient care

Participants underwent minimally invasive hysterectomy (laparo-
scopic and robotic assisted), and other indicated procedures, according
to the routine standard of care of the gynecologic oncologists atWomen
and Infants Hospital. Participants received routine post-operative care,
including pain medication and discharge prescriptions as per usual
practice. Inpatient post-operative care included oral and intravenous
opioids administered on an as needed bases, oral and intravenous
non-steroidal anti-inflammatory medications, and acetaminophen as
needed for pain control per clinical protocols. No formal Enhanced Re-
covery After Surgery (ERAS) protocols were in place during the study
period and it was not routine practice to administer acetaminophen,
gabapentin, celecoxib or any other analgesic medications pre-
operatively during this time period. No patients received regional anes-
thesia (epidural or transversus abdominal plane blocks) but it was rou-
tine practice to administer local anesthetic into the port site incisions
either pre incision or at the end of the procedure. Unless contraindi-
cated, upon hospital discharge, all participants received a prescription
for ibuprofen.

Data was abstracted from the inpatient medical record including
surgical approach (laparoscopy or robotic assisted), operative time, es-
timated blood loss, intra-operative and post-operative complications,
surgery details, insurance status, and hospital length of stay. Inpatient
post-operative pain scores were assessed at routine intervals (every
4 h on post-operative day 1, then every 8 h thereafter, and as needed
based on patients' symptoms) using the Visual Numeric Rating Scale
(VNRS-11). Inpatient opioid pain medication usage was standardized,
by conversion to oral morphine milligram equivalents (MME).

2.4. Post-operative care

Participants returned for usual outpatient post-operative care for
1–2 and 4–6-week follow-up appointments. At these visits, they com-
pleted a questionnaire inquiring about current pain scores, painmedica-
tion usage since hospital discharge, and pain control satisfaction.
Information regarding opioid prescription refills were obtained from
these questionnaires and corroborated with the medical record. Only
participants with a documented refill (including opioid type, dose, and
count) in the medical record were considered to have received a refill
in order to have themost accurate representation of the number of opi-
oid pills obtained by each participant.

2.5. Statistical analyses

Descriptive statistics, medians with interquartile ranges (IQR), were
used to quantify opioid use, in MME and 5 mg oxycodone tab

https://doi.org/10.1016/j.ygyno.2019.08.002


Table 1
Demographic and clinical characteristics of 108 gynecologic oncology patients undergoing
minimally invasive hysterectomy.

Characteristic Values

Age (y) 60.85 ±11.40
BMI (kg/m2) 33.10 ±9.46
Race/ethnicity

White, non-Hispanic 101 (93.52)
Black, non-Hispanic 2 (1.85)
Hispanic/Latina 2 (1.85)
Other 2 (1.86)
Unknown 1 (0.93)

Insurance
Private 60 (55.56)
Any Medicarea 35 (32.41)
Public/Other 12 (11.11)
Unknown 1 (0.92)

Diagnosis
Endometrial cancer 77 (71.30)
Ovarian/fallopian tube cancer 5 (4.63)
Cervix cancer 4 (3.70)
Pre-malignant 8 (7.41)
Benign 14 (12.96)

Surgical approach
Laparoscopic 79 (73.15)
Robotic 29 (26.85)
Hospital length of stay (nights) 1 (1–1)
Operative time (min) 135.5 (106.5–165)
Estimated blood loss (mL) 100 (50–100)
Uterine weight b 250 g 92 (88.46)
Case complexityb 1 (1–2)
Complicationsc

Intra-operative 2 (1.85)
Post-operative 4 (3.70)

Pain scoresd

Inpatient post-operative 2.54 ±1.33
1–2-week follow-up visit 1.05 ±1.40
4–6-week follow-up visit 0.69 ±1.59

Data are mean ± SD, n (%), or median (IQR).
a Medicare alone or with private or public secondary insurance.
b 1 point awarded for each item i.e. radical approach, pelvic and/or para-aortic lymph

node dissection, lysis of adhesions, sentinel lymph node (biopsy/dissection, complete/
attempted), endometriosis.

c Intra-operative complications: 1 cystotomy, 1 vaginal perforation with repair intra-
operatively; Post-operative complications: 1 retroperitoneal hematomawithout return to
the operating room, 1 patient with acute post-surgical blood loss requiring blood transfu-
sion without return to the operating room, 1 vaginal cuff dehiscence diagnosed 3 weeks
post-operatively with return to the operating room for repair, and 1 vaginal laceration
identified and repaired post-operatively without return to the operating room.

d Visual Numeric Rating Scale – 11 (VNRS – 11).
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equivalents, at three timepoints: (i) during the post-operative inpatient
stay, (ii) 1–2-week and (iii) 4–6-week follow-up intervals.

In order to identify demographic and clinical predictors of a high
post-discharge opioid requirement we first categorized post-discharge
opioid use relative to median opioid use. We defined high post-
discharge opioid use as above median, and low opioid use as median
usage or fewer. We examined the relative risk (RR) of above median
post-discharge opioid use relative to demographic and clinical charac-
teristics that we hypothesized could be risk factors for a high post-
discharge opioid requirement including: inpatient use above median
use, age (below 65 vs 65 or older), history of prior abdominal surgery
(yes/no), uterine weight 250 g or more, insurance status (Medicare
with or without secondary insurance/public non-Medicare including
state or hospital specific insurance/private insurance), body mass
index (BMI) (normal/overweight/obese), history of chronic pain, surgi-
cal approach (laparoscopic vs robotic), operative time greater than or
above median, estimated blood loss (EBL) greater than or above me-
dian, and diagnosis of malignancy (yes/no).

For this analysis, we used simple and multiple modified Poisson re-
gression. Modified Poisson regression directly estimates relative risk
and is preferred over logistic regression when the binary outcome is
common [20]. The characteristics associated with post-discharge opioid
use abovemedian use (p ≤ 0.1) in the simple regressionmodelswere in-
cluded in a multiple modified Poisson regression model. Participants
with missing opioid use values for a given follow-up interval were ex-
cluded from the analysis at that timepoint. To examine the relationship
between opioid usage categories and patient reported pain scores both
inpatient and post-post discharge a post-hoc analysis was performed
using ANOVA.

To ensure the accuracy and validity of the data, it was subject to a
10% random audit and data field consistency and range check. Our sam-
ple sizewasfixed, as this study is an analysis of secondary outcomes of a
prospective cohort studywhichwas powered to detect a correlation be-
tween psychological state and post-operative pain outcomes. Two tailed
p values b0.05 were considered statistically significant. Data analysis
was performed with STATA 15 (StataCorp, College Station, TX).

3. Results

In the primary cohort, 140womenwere consented, of which 126 ul-
timately underwent minimally invasive hysterectomy. For this study,
participants with a history of chronic opioid use were excluded (n =
8) and 118 participants remained eligible. An additional 10 participants
were excluded for either missing opioid use data at either follow-up
clinic visit (n = 9), or receipt of an unrelated opioid prescription (n
= 1 for an ankle fracture). The majority of surgeries were performed
with laparoscopy (73%) (Table 1). Malignancy was present in 79% of
cases, 71% of which were endometrial cancer, and median hospital
length of stay was 1 night (Table 1).

All opioid pill reporting is in oxycodone 5 mg tablet equivalents for
ease of understanding. Twenty-three participants (21.3%) used no opi-
oids while inpatient (Table 2). At the 1–2-week follow-up visit 43 par-
ticipants (39.81%) reported using no opioids since hospital discharge.
At the 4–6-week follow-up, only 36 participants (33.33%) reported
using no opioids since hospital discharge (Table 2).

Median inpatient opioid requirement was 30.75 MME, which is
equivalent to 4.1 pills (IQR 1–7 pills, range 0–25 pills) (Table 2). Median
opioid requirement between hospital discharge and the 1–2-week
follow-up visit was 45 MME (6 pills) (Table 2). After the 4–6-week
follow-up, median opioid usage since hospital discharge was 75 MME
(10 pills), and 3 participants (2.78%) required an opioid medication re-
fill (Table 2).

We then examined the relative risk of above median post-discharge
opioid use (N 10 pills equivalent to N75 MME) relative to demographic
and clinical characteristics that we hypothesized could be risk factors
for a high post-discharge opioid requirement. In the unadjusted
analysis, inpatient opioid use N median, and uterine weight ≥ 250 g
were significantly associated with an increased risk of high post-
discharge opioid requirement (RR 2.64, CI 1.63–4.28; RR 1.87, CI
1.33–2.63 respectively), while age ≥ 65was associatedwith a decreased
risk of high post-discharge opioid requirement (RR 0.53, CI 0.32–0.89)
(Table 3). To examine the relationship between younger age categories
and post-discharge opioid use, age was divided into quartiles, and only
the oldest quartile (69 years or older) was associated with a lower rela-
tive risk of abovemedial post-discharge opioid use (unadjusted RR 0.40,
p = 0.002). History of prior abdominal surgery met our prespecified
cutoff for inclusion in multivariate analysis with p ≤ 0.1, thus was also
included in the multiple regression model.

Characteristics associated with post-discharge opioid use relative to
median use (p ≤ 0.1) including inpatient use N median, age ≥ 65 years,
history of prior abdominal surgery (yes/no), and uterine weight
≥ 250 g were included in the adjusted analysis. After controlling for all
other factors in themodel, inpatient opioid use Nmedian remained sig-
nificantly associated with an increased risk of high (Nmedian) post-
discharge opioid use (RR 2.41, CI 1.48–3.93) (Table 3). None of the
other associations remained statistically significant. Since age ≥ 65 was
also significantly associated with low inpatient use, it is not surprising
that the relationship between older age and post-discharge opioid
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Table 2
Post-operative opioid use at three follow-up timepoints (n = 108).

Inpatient 1–2-week follow-up 4–6-week cumulative
follow-up

Opioid pills useda 4.1 (1–7) 6 (0–15.5) 10 (0–22.5)
MME used 30.75 (7.5–52.5) 45 (0–116.25) 75 (0–168.75)
Participants using no opioids 23 (21.30) 43 (39.81) 36 (33.33)
Participants receiving refillsb NA NA 3 (2.78)

MME, morphine milligram equivalents; NA, not applicable.
Data are median (IQR) or n (%).

a In 5 mg oxycodone equivalent doses.
b An additional 4 participants reported receiving a refill on a questionnaire but did not have a corresponding prescription amount documented in the medical record.
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requirement was no longer statistically significant after controlling for
inpatient opioid use.

Given the observed increased risk of high post-discharge opioid use
in those with an inpatient opioid requirement above median, we ex-
plored this relationship inmore detail. We further categorized inpatient
opioid use into three groups based on the number of oxycodone 5 mg
tablet equivalents used while inpatient: “low” = 0 pills, “medium” =
1 to 4 pills (N0 but ≤ median), and “high” = 5 to 25 pills (N median).

Fig. 1 displays post-discharge opioid usage by each of these inpatient
opioid usage categories. We see that in those participants who used no
opioids while inpatient, 78.26% used no opioids after hospital discharge,
and this group used a median of 0 pills (IQR 0–0) post-discharge.
Among participants with a “medium” inpatient opioid requirement
(1–4 pills), 58.06% used ≤ median post-discharge, equivalent to a me-
dian of 2.67 pills (IQR 0–24). Amongparticipantswith a “high” inpatient
opioid requirement, 70.37% used N median post-discharge, equivalent
to a median usage of 15 pills (IQR 9–25). While there are a few outliers
in each category, Fig. 1 illustrates a pattern of association between inpa-
tient and outpatient individual opioid requirements.

All six patients who experienced a complication either intra or post-
operatively used N5 oxycodone 5mg tablet equivalents while inpatient,
classifying them as “high” inpatient opioid users. Five of these six pa-
tients also used above the median MME post discharge, classifying
them as high post-discharge opioid users (range = 2 to 40 oxycodone
5 mg tablet equivalents used post-discharge).

Despite variations in inpatient opioid use, all patients received an
opioid prescription at hospital discharge. The median number of pills
prescribed to an individual participant was 30 (IQR = 24–30, Range
10–60). While the total number of opioid pills prescribed to the entire
cohort of 108 women was 3105, only 43.29% were consumed (1344
pills) leaving N50% of prescribed pills unused (Fig. 2). There was no
Table 3
Predictors for higher than median post-discharge opioid requirementa.

RR 95% CI Adjusted RRb 95% CI

Inpatient use N medianc 2.64 (1.63–4.28) 2.41 (1.48–3.93)
Age ≥ 65 0.53 (0.32–0.89) 0.75 (0.45–1.25)
Prior abdominal surgery 1.54 (0.92–2.60) 1.57 (0.99–2.48)
Uterine weight ≥ 250 gd 1.87 (1.33–2.63) 1.18 (0.81–1.74)

a Median post-discharge opioid use= 75MMEwhich is equivalent to 10 doses of 5mg
oxycodone.

b The characteristics associated with post-discharge opioid use above median use (p ≤
0.1) in the simple regressionmodels were included in amultiplemodified Poisson regres-
sion model and are presented in Table 3. However, we additionally examined the relative
risk (RR) of abovemedian post-dischargeopioid use relative to the following demographic
and clinical characteristics in simple regression models: insurance status (Medicare with
or without secondary insurance/public non-Medicare including state or hospital specific
insurance/private insurance), bodymass index (BMI) (normal/overweight/obese), history
of chronic pain, surgical approach (laparoscopic vs robotic), operative time greater than or
above median, estimated blood loss (EBL) greater than or abovemedian, and diagnosis of
malignancy (yes/no).

c Median inpatient opioid use = 30.75 Morphine Milligram Equivalents (MME) which
is equivalent to 4.1 doses of 5 mg oxycodone.

d Four missing values therefore unadjusted and adjusted models include the 104 par-
ticipants with complete data for all variables.
difference in median number of pills prescribed to patients by inpatient
opioid usage categories with median number of pills prescribed of 27,
30, and 30 (IQR 24–30 pills for all groups) for thosewhoused no opioids
(“low”), thosewho used 1–4 pills (“medium”), and thosewho used 5 or
more pills while inpatient (p = 0.26 by Kruskal–Wallis test).

Average inpatient VNRS pain score and highest reported pain score
during the inpatient stay (highest pain score) were also compared be-
tween inpatient opioid use categories (Table 4). Patients in the “low” in-
patient opioid use category, reported the lowest inpatient pain scores
(average pain score = 1.14 (SD 0.76), highest pain score = 3.30 (SD
1.82)). Patients in the “high” inpatient opioid use category reported
the highest inpatient pain scores (average pain score = 3.36 (SD
1.13), highest pain score = 6.50 (SD 1.53)). Average and highest inpa-
tient pain scores were statistically significantly different between the
inpatient opioid usage categories (p b 0.0001). Therewas no statistically
significant difference in post-discharge pain scores between post-
discharge opioid usage groups (no use, ≤median use, and Nmedian use
post-discharge) reported as a single value at the 1–2 and 4–6-week
follow-up visits (Table 4).

4. Discussion

Opioids were overprescribed by a factor of three, while one third of
patients used no opioids post-discharge, and more than half of the opi-
oids prescribed went unused after minimally invasive hysterectomy in
this cohort of gynecologic oncology patients. Median opioid require-
ment was 10 pills while the median amount prescribed was 30 pills
(oxycodone 5 mg equivalents). These statistics highlight the over pre-
scription of opioids in this specialized surgical population.

To our knowledge, our results are the first to prospectively quantify
post-discharge opioid use in a cohort of gynecologic oncology patients.
However, our findings are consistent with those from the general sur-
gery and benign gynecology literature which also suggest that patients
use approximately one third to one half of their post-operative opioid
prescription across procedures, including both minimally invasive and
open surgical cohorts [12,14–16,21–23]. Additionally, we found no dif-
ference in opioid use after surgery between patients with a diagnosed
malignancy and those with benign pathology in our study. Our findings
suggest that opioid use after surgery is more related to personal opioid
requirement rather than presence or absence ofmalignancy. Thus, com-
bining findings from studies in benign gynecology and gynecologic on-
cology patients to establish evidence based opioid prescribing is
warranted.

The real-time follow-up duration in our study is longer than any
published study in gynecology to our knowledge [12,14–16,23], and
thus provides additional information about post-operative opioid use
in hysterectomy patients during the full 6-week surgical recovery pe-
riod. Interestingly, seven participants, who did not use opioids between
discharge and their 1–2-week follow-up visit, initiated opioid use be-
tween the 1–2- and 4–6-week follow-up visits. While the opioid use re-
ported at the 1–2-week follow-up was similar to a study in patients
undergoing hysterectomy for benign indications [14], the additional
weeks of follow-up suggest that the 2-week follow-upmay not capture
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Fig. 1. Cumulative Post-discharge Opioid use by High, Medium, and Low Inpatient Opioid Use in Minimally Invasive Hysterectomy Patients *1 pill = 1 tab of 5 mg Oxycodone immediate
release, or 7.5 MME.
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the full opioid requirement after minimally invasive hysterectomy. Al-
ternatively, the additional opioids used after the 1–2-week follow-up
may represent inappropriate prolonged opioid use in our study. These
seven patients who initiated opioid use between the first and second
post-operative visits support that some of this observed extended opi-
oid use may represent misuse.

While we may have identified personal misuse in our sample, the
observed large proportion of leftover opioid tablets is a source of poten-
tial diversion, which can affect the broader community. The risk of di-
version is increased by improper storage of prescription opioids and
lack of knowledge of their safe disposal. A recent study of women un-
dergoing minimally invasive hysterectomy for benign indications
found that only 9% of patients with leftover opioids had disposed of
them, while most kept their remaining pills in an unlocked location in
their home [14]. Limitingunnecessary opioid prescriptions, and thus de-
creasing left-over pills, could help to mitigate the risks of diversion in
our communities.

In order to reduce excess post-surgical prescription opioids, guide-
lines are needed. However, we must walk a fine line between
overprescribing opioids and undertreating pain after surgery. Interest-
ingly, a few patients who used no opioids while inpatient, used most
Fig. 2. Cumulative Post-discharge Opioids Used and Pills Prescribed⁎ in Minimally Invasive H
or all of their outpatient prescription (Fig. 1). We hypothesize that this
finding could be due, in part, to some patients' desire to comply with
doctors' recommendations by taking all pills prescribedwithout an hav-
ing an actual need for those medications. To reconcile these issues, we
propose that post-operative prescription amounts should be tailored
to patient need. The strongest predictor of post-discharge opioid use
in our sample was inpatient opioid use, which is congruent with find-
ings from other surgical procedures [22,24]. Similarly, Wong et al.
(2018) propose using a predictive calculator based on patient pre-
operative characteristics to determine discharge prescription amount
and are working to validate this calculator in benign gynecology pa-
tients [14]. Limiting post-surgical opioid prescriptions does not appear
to increase prescription refill requests [22,25]. Therefore, personalized
guidelines, based on patient need and risk factors, may balance the
need for adequate pain control and responsible prescribing.

Enhanced recovery after surgery (ERAS) programs, designed to re-
duce surgical stress and expedite recovery, have shown to decrease opi-
oid use after gynecologic surgery [26,27]. However, while they include a
multimodal inpatient pain management plan, designed to reduce post-
operative opioid use, they routinely do not include guidelines for post-
discharge opioid prescriptions [28–30]. Additionally, while ERAS
ysterectomy Patients ⁎1 pill = 1 tab of 5 mg Oxycodone immediate release, or 7.5 MME.

Image of Fig. 1
Image of Fig. 2
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Table 4
Comparison of inpatient and post-discharge pain scores between inpatient and post-dis-
charge opioid usage categories.

Opioid usage category P value

Inpatient
“Low” “Medium” “High”

Average pain inpatient 1.14 ± 0.76 2.17 ± 0.86 3.36 ± 1.13 b0.0001
Highest pain inpatient 3.30 ± 1.82 5.26 ± 1.48 6.50 ± 1.53 b0.0001

Post-discharge
No use ≤Median use NMedian use

Pain at 1–2-week visit 0.75 ± 1.34 0.76 ± 1.16 1.37 ± 1.48 0.08
Pain at 4–6-week visit 0.51 ± 1.24 0.84 ± 1.77 0.75 ± 1.74 0.71

Data are mean ± SD; Categories were compared using ANOVA.
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programs initially were primarily used for recovery after open surgery,
they are increasingly being used after minimally invasive procedures
[19,27,31]. Movilla et al. described incorporating a post-discharge opi-
oid prescribing protocol into an ERAS program for benign gynecologic
procedures and evaluated adherence and post-discharge opioid use
[32]. They noted that adherence to the prescribing protocol was subop-
timal (62.2% adherence) andpatientswhose providers did not adhere to
the recommended prescribing protocol reported themajority of unused
opioid pills [32]. The structured ERAS program could provide a frame-
work to couple inpatient and outpatient surgical recovery by including
evidenced based opioid prescribing guidelines. However, attention
must be paid to implementation to support the culture and practice
change required to reduce unnecessary opioid prescribing after surgery.

Limitations of our study include its relatively homogenous patient
population, potential recall bias in reporting of opioid pills consumed
at post-operative clinic visits, and its single institution design. There is
a possibility that opioid use could be somewhat underreported in our
cohort because there were four participants who reported receiving re-
fills on a patient questionnaire whowere not counted as receiving a re-
fill because they did not have a corresponding documented refill in the
medical record. Also, because we limited participants to those undergo-
ingminimally invasive hysterectomy,we are unable to inform on opioid
requirements after open abdominal hysterectomy which remains a gap
in the literature [15,16]. Our decision to exclude patients with a history
of chronic opioid use limits generalizability to this population. Strengths
of our study include its prospective design, with longer follow-up than
published studies in gynecology [14,23], and a high retention rate. Addi-
tionally, the study of procedure specific quantified post-discharge opi-
oid use in a population of gynecologic oncology patients is a novel
contribution to the literature.

In order to prevent future overprescribing, evidence based prescrib-
ing guidelines are imperative, and should be tailored to anticipated pa-
tient need. Our post-hoc analysis of the relationship between opioid use
categories and inpatient pain scores revealed that patientswhoused the
fewest opioids also reported both the lowest mean pain score and the
lowest maximum pain score while inpatient. These findings support
the use of multimodal analgesia for pain prevention and control in
place of opioids post-operatively. Some argue that no opioid use after
minimally invasive surgery should be the goal [33]. However, some
Fig. 3. Opioid Prescribing Protocol. ⁎1 pill = 5 mg oxycodone (7.5 MME/pill) or hydromorp
prescription for patients age 65 or older §All patients should receive ibuprofen and acetaminop
patients will require opioids as an adjunct for surgical pain manage-
ment. Discerning who will reach the goal of no opioids after minimally
invasive surgery and who will require a prescription is at the crux of
personalized opioid prescribing. While opioid prescribing protocols
often present blanket reductions in recommended pill amounts
[32,34], our findings instead support guiding prescription amount
based on individual patient need.

To apply our findings, we designed a protocol for discharge opioid
prescribing for gynecologic oncology patients after minimally invasive
hysterectomy or laparotomy. Our protocol is personalized to patient
need by using individuals' opioid requirement in the 24 h prior to dis-
charge to tailor their post-discharge prescription amount with a three-
tiered approach (Fig. 3). We extrapolated our findings to laparotomy
patients, and applied this protocol to both open and minimally invasive
surgical recovery, because data suggest that inpatient opioid use in the
24 h prior to hospital discharge predicts post-discharge opioid use in
laparotomy patients who report similar post-discharge opioid require-
ments [24]. By combining minimally invasive surgery and laparotomy
populations, we offer both a simplified and individualized post-
discharge opioid prescribing protocol that could be applied broadly to
surgical populations.We plan to evaluate the effect of this protocol, pro-
tocol adherence, and its ability to predict post-discharge opioid use, to
further refine our prescribing practices.

In conclusion, opioids were overprescribed relative to use in this co-
hort of gynecologic oncology patients and the strongest predictor of
post discharge use was inpatient opioid requirement. Overall, our find-
ings, in conjunction with the available literature on post-surgical opioid
prescribing, support implementing evidenced based opioid prescribing
guidelines, across procedures, specialties, and patient populations, so
that we can prevent the detrimental effects of excess opioids from
post-surgical prescriptions in our communities. We encourage all insti-
tutions to evaluate their opioid prescribing practices and present our
opioid prescribing protocol as a possible starting point to curb unneces-
sary opioid prescribing while achieving adequate pain control for our
surgical patients.
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