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BACKGROUND: Opioids are overprescribed after surgical procedures, leading to dependence and diversion
into the community. This can be mitigated by evidence-based prescribing practices. We
investigated the feasibility of an opioid-sparing pain management strategy after surgical
procedures.

STUDY DESIGN: Patients undergoing 6 procedures were offered the opportunity to participate in an opioid-
sparing pain management pathway. Patients were advised to use acetaminophen and
ibuprofen, and were provided with a small “rescue” opioid prescription for breakthrough
pain. They were then surveyed postoperatively about opioid use and patient-reported
outcomes measures. Overall cohort characteristics and differences between opioid users and
non-users were analyzed.

RESULTS: A total of 190 patients were analyzed. Median prescription size was 5 (interquartile range
[IQR] 4 to 6) pills and opioid use was 0 (IQR 0 to 4) pills. Fifty-two percent of patients
used no opioids after procedures. Median number of leftover pills was 2 (IQR 0 to 5).
Median pain score was 1 (IQR 1 to 2) and satisfaction score was 10 (IQR 8 to 10). Almost all
(91%) patients agreed that their pain was manageable. Patients who used opioids were
younger (52 � 14 vs 59 � 13 years; p ¼ 0.001), reported higher pain scores (2 [IQR 1 to 2]
vs 1 [1 to 2]; p ¼ 0.014), received larger rescue prescriptions (6 � 3 vs 4 � 4 pills;
p ¼ 0.003), and were less likely to agree that their pain was manageable (82% vs 98%;
p ¼ 0.001). There were no other significant differences between opioid users and non-users.

CONCLUSIONS: Patients reported minimal or no opioid use after implementation of an opioid-sparing
pathway, and still reported high satisfaction and pain control. These results demonstrate
the effectiveness and acceptability of major reduction and even elimination of opioids after
discharge from minor surgical procedures. (J Am Coll Surg 2019;229:316e322. � 2019 by
the American College of Surgeons. Published by Elsevier Inc. All rights reserved.)
Opioids are commonly overprescribed after surgical pro-
cedures.1 This has been shown to affect many general sur-
gical procedures, as well as a number of surgical
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subspecialties.2 Excessive prescribing increases the risk of
prolonged postoperative use and contributes to pills that
get diverted and abused in the community.3-5 Some
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have attributed this phenomenon to the campaign to
recognize pain as the “fifth vital sign,” which was preva-
lent in the late 1990s in the US.6 Given the growing pub-
lic health crisis related to opioids, there has been a
national call to curtail the overuse of opioids in all areas
of healthcare. Although prescribing by primary care phy-
sicians has been decreasing for several years, the relative
contribution of new opioid prescriptions by surgeons
increased by 18% between 2010 and 2016.7

In response to this, considerable effort has been
dedicated to reducing excessive opioid prescribing after
surgical procedures. Some of the most widely reported
strategies have involved the use of procedure-specific pre-
scribing guidelines based on patient-reported opioid use
after surgical procedures, analysis of refill patterns, and
expert consensus.8-11 Although these studies have demon-
strated substantial reductions in opioid prescription sizes,
they still fundamentally involve opioid analgesia as a cen-
tral component of postoperative pain control. As prescrip-
tion sizes continue to shrink in response to the opioid
epidemic, the question arises as to the feasibility and
acceptability of opioid-sparing postoperative pain control.
Within this context, the following study describes our

experience implementing an opioid-sparing pain manage-
ment strategy for common surgical procedures. This is a
significant departure from the development of prescribing
guidelines in that it focuses on pain management without
opioids. Using patient-reported outcomes measures, we
evaluated the impact of opioid-sparing pain control on
patient satisfaction and pain level.
METHODS
Beginning January 1, 2018, patients undergoing 6 selected
surgical procedures were offered the opportunity to partic-
ipate in an opioid-sparing pain management pathway after
their procedure. These procedures were laparoscopic
cholecystectomy, laparoscopic inguinal hernia repair, thy-
roidectomy/parathyroidectomy, robotic prostatectomy,
endoscopic sinus operation, and laparoscopic sleeve gas-
trectomy. Patients were eligible if they were not currently
using opioids and did not have any allergies ormedical con-
ditions that would preclude them from using acetamino-
phen or non-steroidal anti-inflammatory drugs after the
surgical procedure. There were no eligibility differences be-
tween procedures and, as a pilot project, providers were at
their own discretion to enroll patients. Based on provider
discretion, eligible patients were selected for participation
in this pathway and given specific instructions about pain
control after their procedure. There was no compensation
or incentive to participate. If patients agreed to participate,
theywere counseled tomanage their painwithout the use of
opioids. This was done at their preoperative visit and
involved telling patients that they should take both acet-
aminophen 650 mg and ibuprofen 600 mg every 6 hours
around the clock. Patients were instructed to “stagger”
these medications by 3 hours, which would result in
them taking a dose of either acetaminophen or ibuprofen
every 3 hours for maximal continuous pain control. This
counseling was performed by physician assistants who staff
the preoperative clinic, using a document that contained a
standardized set of instructions read to each patient.12

During the surgical procedure, no changes were made to
routine analgesic protocols, which were at the discretion of
the anesthesiologist and surgeon as they would be usually.
After the procedure, patients were provided with a pre-
scription for acetaminophen and ibuprofen, as well as a
small “rescue” prescription of opioids for uncontrolled
breakthrough pain. Patients were instructed both in their
preoperative visit and after the operation that they did
not have to use this prescription if it was not needed. Pro-
viders were advised to prescribe oxycodone as the preferred
opioid, but substitutions were allowed based on surgeon
preference or patient factors. The respective rescue pre-
scription sizes in tablets of oxycodone 5 mg were: 4 pills
for laparoscopic cholecystectomy, 10 pills for laparoscopic
inguinal hernia repair, 5 pills for thyroidectomy/parathy-
roidectomy, 6 pills for robotic prostatectomy, 8 pills for si-
nus operation, and 10 pills for laparoscopic sleeve
gastrectomy. These prescription sizes were based on previ-
ous work describing opioid use after surgical procedures.9,13

Information about this pilot project was communicated
to surgical faculty, residents, and advanced practice pro-
viders through in-person presentations at weekly educa-
tional conferences and through email. Patients were
identified as participating in this pathway via a notifica-
tion in their electronic medical record that prompted
the surgeon to provide the appropriate rescue prescription
for a given procedure. All prescriptions were written at the
time of discharge.
Patients were then surveyed between postoperative days

30 and 90 using a telephone survey. If patients could not
be contacted after 3 attempts, no additional attempts were
made to administer the survey. In the survey, patients
were asked to report opioid use in the number of pills
they used after the operation. The number of leftover pills
was calculated by subtracting the number of pills used
from the number of opioids prescribed. Patients were
not asked how they disposed of leftover medication.
Patients were also asked to rate their average pain in the

first week after the procedure (0 ¼ no pain, 1 ¼ minimal
pain, 2 ¼ moderate pain, 3 ¼ severe pain), their surgical
site pain at the time of the survey (0 ¼ no pain,
10 ¼ worst pain imaginable), their satisfaction with
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undergoing the surgical procedure on a scale of 1 to 10
(1 ¼ extremely dissatisfied, 10 ¼ extremely satisfied),
their quality of life after the procedure (1¼ worst possible
quality of life, 5 ¼ best possible quality of life), their
regret for undergoing the surgical procedure (1¼ strongly
regret, 5 ¼ absolutely no regret), and the percent recov-
ered they felt at the time of the survey (0 to 100%).
They were also asked whether they used acetaminophen
and/or ibuprofen (yes/no) and whether they agreed (yes/
no) that their pain was manageable with this pain-
control regimen.
Primary outcomes were the prevalence and amount of

opioid use among the cohort, as well as patient-reported
outcomes for pain, satisfaction, and the acceptability of
this pain-control regimen. Secondary analysis was
performed to retrospectively compare patients who used
opioids after surgical procedures with patients who did
not use opioid after surgical procedures.
Descriptive statistics included means with SD and me-

dians with interquartile range (IQR) for outcomes that
Table 1. Cohort Characteristics, Opioid Prescriptions, and Pat

Variable

Laparoscopic
cholecystectomy

(n ¼ 31)

Laparoscopic
inguinal hernia
repair (n ¼ 12)

Thyroi
parathy

(n

Age, y, mean (SD) 46 (16) 53 (19) 57 (

Female sex, n (%) 22 (71) 0 (0) 26 (

Opioid prescription,
n (%)

26 (84) 2 (17) 23 (

Prescription size, pills,
median (IQR)

4 (4e5) 6 (5e6) 0 (

Opioid used, pills,
median (IQR)

0 (0e4) 1 (0e6) 0 (

Used no opioid, n (%) 16 (52) 5 (42) 22 (

Request for refill, n (%) 1 (3) 0 (0) 0 (

Use of nonopioid, n (%) 29 (94) 12 (100) 28 (

Pain manageable, n (%) 24 (77) 12 (100) 28 (

Pain score, 0e3, median
(IQR)

2 (1e2) 2 (1e2) 1 (

Satisfaction score, 1
e10, median (IQR)

9 (8e10) 10 (9e10) 9 (

Quality of life score, 1
e5, median (IQR)

5 (4e5) 4 (4e5) 4 (

Regret score, 1e5,
median (IQR)

5 (5e5) 5 (5e5) 5 (

Percent recovered, 1
e100, median (IQR)

100 (95e100) 83 (80e90) 75 (

Surgical site pain, 1e10,
median (IQR)

0 (0e2) 2 (0e3) 0 (

Leftover pills, median
(IQR)

2 (0e4) 0 (0e0) 3 (

IQR, interquartile range.
were not normally distributed. Comparison of groups
was performed using Student’s t-test, chi-square analysis,
Mann-Whitney U test, and Kruskal-Wallis H test, as
appropriate. All hypotheses were 2-sided and significance
was set at a ¼ 0.05. All analyses were conducted using
Stata, version 15 (StataCorp).
RESULTS
Between January 1 and December 31, 2018, 281 patients
were enrolled in this opioid-sparing pathway, underwent
operations, and were eligible to receive the survey
(Table 1). Of the 200 (71%) patients who responded to
a postoperative survey, 10 were excluded for chronic
opioid use, leaving a cohort of 190 patients for analysis.
Mean time to follow-up was 39 (SD 35) days. Mean
age of this cohort was 56 (SD 14) years old and 66
(35%) patients were female. Within this cohort, 31 pa-
tients underwent laparoscopic cholecystectomy, 12
patients underwent laparoscopic inguinal hernia repair,
ient-Reported Outcomes

dectomy/
roidectomy
¼ 31)

Robotic
prostatectomy

(n ¼ 87)

Endoscopic
sinus opera-
tion (n ¼ 19)

Laparoscopic
sleeve

gastrectomy
(n ¼ 10) p Value

14) 62 (7) 52 (15) 44 (15) <0.001

84) 0 (0) 9 (47) 9 (90) <0.001

74) 77 (89) 14 (74) 4 (40) <0.001

0e5) 6 (5e6) 8 (8e10) 10 (10e10) <0.001

0e2) 1 (0e4) 0 (0e8) 1 (0e10) 0.245

71) 41 (47) 10 (53) 5 (50) 0.323

0) 2 (2) 0 (0) 0 (0) 0.858

90) 72 (83) 18 (95) 8 (80) 0.275

90) 83 (95) 15 (79) 10 (100) 0.016

0e2) 1 (1e2) 1 (1e2) 2 (1e2) 0.035

8e10) 10 (9e10) 10 (10e10) 9 (8e10) 0.031

3e4) 4 (3e4) 5 (4e5) 5 (4e5) <0.001

5e5) 5 (5e5) 5 (5e5) 5 (4e5) 0.334

70e90) 75 (65e90) 95 (80e100) 90 (85e100) <0.001

0e1) 0 (0e2) 0 (0e1) 0 (0e1) 0.270

0e5) 5 (0e6) 1 (0e3) 0 (0e2) 0.006
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31 patients underwent thyroidectomy/parathyroidec-
tomy, 87 patients underwent robotic prostatectomy, 19
patients underwent sinus operation, and 10 patients un-
derwent laparoscopic sleeve gastrectomy. Regarding
surgeon participation, laparoscopic cholecystectomy was
performed by 6 different surgeons, laparoscopic inguinal
hernia repair was performed by 2 different surgeons, thy-
roidectomy/parathyroidectomy was performed by 4
different surgeons, robotic prostatectomy was performed
by 9 different surgeons, sinus operation was performed
by 4 different surgeons, and laparoscopic sleeve gastrec-
tomy was performed by 4 different surgeons.
Median rescue prescription size was 5 (IQR 4 to 6) pills

and prescriptions were provided for 152 (82%) patients.
Rescue prescription medications included oxycodone 5
mg (68%), tramadol 50 mg (27%), and hydrocodone/
acetaminophen 5/325 mg (5%). All patients were pre-
scribed acetaminophen and ibuprofen.
Median opioid use for the entire cohort was 0 (IQR

0 to 4) pills. Fifty-two percent of patients used no opioids
after the procedure, and 98% of patients used 10 pills or
fewer (Fig. 1). Among patients who did use opioids
(48%), median use was 4 (IQR 2 to 6) pills. Median
number of leftover pills was 2 (IQR 0 to 5). Three
(1.6%) patients requested a refill. Sixty-two (33%) pa-
tients reported using both acetaminophen and ibuprofen
after the procedure, 167 (88%) patients reported using
either medication, and 23 (12%) patients reported using
neither medication.
Median pain score was 1 (IQR 1 to 2) or minimal

(minimal to moderate) pain. Median patient satisfaction
score was 10 (IQR 8 to 10), or extremely satisfied.
Figure 1. Distribution of opioid use after operation. Patients who
participated in an opioid-sparing postoperative pathway used very
little opioid medication after common surgical procedures. More
than half (52%) of patients used no opioids and 98% of patients
used 10 pills or fewer.
Median quality of life since the operation was 4 (IQR 4
to 5). Median level of regret for undergoing the operation
was 5 (IQR 5 to 5), or “absolutely no regret.” Median
percent recovered after operation was 85% (IQR 70%
to 95%), with 72% of patients at least 75% recovered
from the operation at the time of survey. Median surgical
site pain at the time of survey was 0 (IQR 0 to 2). Almost
all (91%) patients said that their pain was manageable
with this regimen. Results by procedure are presented in
Table 1.
Comparing opioid users with non-users, patient who

used opioids after operation in this cohort were younger
(52 � 14 vs 59 � 13 years; p ¼ 0.001), reported higher
pain scores (2 [IQR 1 to 2] vs 1 [1 to 2]; p ¼ 0.014),
received larger rescue prescriptions based on procedure-
specific recommendations (6 � 3 vs 4 � 4 pills;
p ¼ 0.003), and were less likely to agree that their pain
was manageable with this regimen (82% vs 98%;
p ¼ 0.001) (Table 2). There were no significant differ-
ences in sex, satisfaction, quality of life, regret, percent
recovered, surgical site pain, acetaminophen/ibuprofen
use, prescription type, or number of leftover pills between
opioid users and non-users. There were also no significant
differences in procedure distribution between opioid users
and non-users, although thyroidectomy/parathyroidec-
tomy had the highest prevalence of opioid non-users
(71%) and robotic prostatectomy had the lowest preva-
lence of opioid non-users (47%).
There was no difference in opioid use between patients

who reported using both, either, or neither acetamino-
phen or ibuprofen (2.0 vs 2.3 vs 2.0 pills; p ¼ 0.847).
DISCUSSION
After a variety of elective surgical procedures, opioid-naı̈ve
patients who were instructed to use nonopioid analgesics
as their primary method of pain control after operation
used minimal opioids and reported high satisfaction and
acceptable pain control. More than half of these patients
used no opioids after procedures that have historically
received prescriptions of 20 to 40 tablets of oxycodone
5 mg.13 Patients who did use opioids tended to be
younger, reported higher pain scores, received larger
rescue prescriptions, and were less likely to agree that
this was a manageable postoperative pain regimen.
Despite these differences, these patients still used minimal
opioids, reported high satisfaction with their care, and re-
ported good recovery after operation.
This study provides important insight into the feasi-

bility and acceptability to patients of an opioid-sparing
postoperative pain management pathway across a variety
of surgical procedures. This approach to postoperative



Table 2. Comparison of Characteristics between Opioid Users and Non-Users

Characteristic Opioid user (n ¼ 91) Opioid non-user (n ¼ 99) p Value

Age, y, mean (SD) 52 (14) 59 (13) 0.001

Female sex, % 31 38 0.217

Pain score, 0e3, median (IQR) 2 (1e2) 1 (1e2) 0.014

Satisfaction score, 0e10, median (IQR) 10 (9e10) 10 (8e10) 0.687

Quality of life score, 1e5, median (IQR) 4 (4e5) 4 (3e5) 0.771

Regret score, 1e5, median (IQR) 5 (5e5) 5 (5e5) 0.900

Percent recovered, 1e100, median (IQR) 88 (70e97) 80 (71e95) 0.633

Surgical site pain, 1e10, median (IQR) 0 (0e2) 0 (0e2) 0.285

Agree pain manageable, % 82 98 0.001

Acetaminophen/ibuprofen use, % 91 85 0.179

Prescription size, pills, median (IQR) 6 (3) 4 (4) 0.003

Leftover pills, median (IQR) 2 (0e5) 3 (0e5) 0.395

Prescription type, % 0.378

Oxycodone 5 mg 71 63

Tramadol 50 mg 23 32

Hydrocodone/Acetaminophen 5/325 mg 6 4

Procedure, % 0.323

Laparoscopic cholecystectomy 17 16

Laparoscopic inguinal hernia repair 8 5

Thyroidectomy/parathyroidectomy 10 22

Robotic prostatectomy 51 41

Endoscopic sinus operation 10 10

Laparoscopic sleeve gastrectomy 6 5

IQR, interquartile range.
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pain management can have several advantages over tradi-
tional postoperative pain control. Up to 10% of opioid-
naı̈ve patients who receive an opioid after operation go
on to develop long-term opioid dependence.3 The risk
of overdose and dependence has also been shown to be
associated with the size of the initial prescription.14-16

This introduces significant risk of morbidity and mortal-
ity related to long-term opioid use.17 Additionally,
patients who receive larger prescription are more likely
to use more opioids in the immediate postoperative
period, which further increases their risk of adverse
events.13 In an effort to increase patient safety, the CDC
recommends prescribing the “lowest effective dosage”
when prescribing opioids.17 These results suggest that
the lowest effective dose for postoperative pain might be
much less than has been demonstrated previously.
This pathway also reduced the amount of excess medi-

cation introduced into the community that becomes
available for diversion and abuse. Leftover prescription
opioids are a major source of nonmedical opioid use,
especially for adolescents.18,19 A study evaluating general
and obstetric surgical procedures across 2,392 patients
demonstrated a median of 19 leftover pills per patient.13

Patients in the current study had a median of 2 leftover
pills after their operations, or 90% less than the amount
of leftover medication observed in routine practice. As
such, this pathway might represent an effective way to
prevent excess opioids from entering the community
without compromising patient recovery. Along these
lines, it might even be reasonable to further reduce the
amount of opioids prescribed for these procedures
because patients still reported having leftover pills. This
is particularly true for thyroidectomy/parathyroidectomy
and robotic prostatectomy, where patients reported hav-
ing the greatest number of leftover pills.
Central to this postoperative pathway is that prescrip-

tion size and opioid use were significantly reduced
without adversely affecting patient satisfaction. Recently,
there has been a growing amount of data demonstrating
that larger opioid prescriptions are not associated with
increased patient satisfaction.20 For example, Lee and col-
leagues21 compared high and low opioid prescribing hos-
pitals and found no difference in patient-reported pain
scores between the highest and lowest quintiles of
prescribing. It has also been found that smaller opioid
prescription sizes after surgical procedures did not result
in a higher number of medication refills among patients.22

The results demonstrated in this postoperative pathway



Vol. 229, No. 3, September 2019 Hallway et al Opioid-Sparing Postoperative Pathway 321
are in line with previous evidence suggesting that patient
satisfaction does not decline with smaller prescriptions.
Importantly, the approach described here is inherently
patient-centered and physician-driven, providing an effec-
tive alternative to legislative prescribing limits, which are
not patient-centered, can lead to inadequate pain control,
and are not always easily implemented.23,24 Future work
can even better tailor opioid prescriptions to the needs
of each patient by using individual patient characteristics
to predict analgesic needs, such as inpatient opioid use
before discharge.25

This work also highlights the importance of multi-
modal analgesia for optimal pain control. Patients in
this study reported using significantly more acetamino-
phen and ibuprofen than cohorts we have analyzed pre-
viouslyd88% compared with 61% to 69% in an earlier
study.9 Although the explicit prescription of these medica-
tions rather than simply recommending them is a unique
feature of this postoperative pathway, this might not
explain their increased use. We previously saw that
doubling acetaminophen and ibuprofen prescriptions
did not significantly increase patients’ use of these medi-
cations.9 Because the current cohort does use significantly
more nonopioid analgesics than seen in an earlier work, it
might be the focused preoperative instruction to take
these medications around the clock that prompted their
increased use. This emphasizes the central role of patient
counseling on the postoperative recovery experience.
We acknowledge that this study is not without limita-

tions. Namely, this study was a single-institution pilot
project. It is possible that differences among patient pop-
ulations outside of our institution might affect the success
of implementing this pathway. An institution-specific
prospective patient survey could be used at other institu-
tions to gauge the analgesic requirements of their own
patient populations, and a similar pathway could be
used with adjustments to the actual medication amount.
This pathway was also only offered for a finite number
of procedures and might not be appropriate for more
complex procedures. As we continue to implement this
pathway for additional procedures at our institution, we
hope to produce additional data on the feasibility of
this approach across multiple surgical procedures and
across a diverse patient population. Additionally, we did
not collect data on patients who declined to participate
in an opioid-sparing postoperative recovery pathway.
Going forward, it will be important to understand the pa-
tient characteristics that favor the use of this pathway, as
well as the proportion of overall total case volume this
cohort of patients represents. Lastly, patient surveys can
be subject to recall or observation bias. However, patient
recall has been used in previous studies to determine
opioid consumption, and the use of patient-reported out-
comes, such as satisfaction, is critical to this pain manage-
ment approach to ensure that changes in prescribing still
provide appropriate pain care.
CONCLUSIONS
Patients reported minimal or no opioid use after the
implementation of an opioid-sparing postoperative
pain-control regimen and still reported high satisfaction
and adequate pain control. The current study suggests
that opioids can be greatly reduced or eliminated after
many minor surgical procedures.
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