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The perioperative period may be an important time for 
the development of long-term and persistent opioid 
use particularly in opioid-naïve patients.1 Despite the 

use of multimodal analgesia, surgical patients may be over-
prescribed opioid analgesics on discharge to home.2,3 Each 
surgical care episode places patients at risk for transition-
ing to persistent postoperative opioid use. A recent study 

reported rates of new persistent postoperative opioid use 
ranging from 5.9% to 6.5%, suggesting that new persistent 
opioid use after surgery is common.4

With one of its central principles being the application of 
multimodal pain interventions to reduce the reliance on opi-
oid-based medications,5 enhanced recovery pathways pro-
vide a framework that decreases the amount of perioperative 

Surgical care episodes place opioid-naïve patients at risk for transitioning to new persistent post-
operative opioid use. With one of the central principles being the application of multimodal pain 
interventions to reduce the reliance on opioid-based medications, enhanced recovery pathways pro-
vide a framework that decreases perioperative opioid use. The fourth Perioperative Quality Initiative 
brought together a group of international experts representing anesthesiology, surgery, and nurs-
ing with the objective of providing consensus recommendations on this important topic. Fourth 
Perioperative Quality Initiative was a consensus-building conference designed around a modified 
Delphi process in which the group alternately convened for plenary discussion sessions in between 
small group discussions. The process included several iterative steps including a literature review 
of the topics, building consensus around the important questions related to the topic, and sequen-
tial steps of content building and refinement until agreement was achieved and a consensus docu-
ment was produced. During the fourth Perioperative Quality Initiative conference and thereafter as 
a writing group, reference applicability to the topic was discussed in any area where there was dis-
agreement. For this manuscript, the questions answered included (1) What are the potential strate-
gies for preventing persistent postoperative opioid use? (2) Is opioid-free anesthesia and analgesia 
feasible and appropriate for routine operations? and (3) Is opioid-free (intraoperative) anesthesia 
associated with equivalent or superior outcomes compared to an opioid minimization in the peri-
operative period? We will discuss the relevant literature for each questions, emphasize what we do 
not know, and prioritize the areas for future research.  (Anesth Analg 2019;129:567–77)
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opioids used. Compared with traditional care, enhanced 
recovery pathways have been shown to successfully reduce 
reliance on perioperative opioids while providing adequate 
analgesia without increasing complication rates.6 Previously 
published guidelines have either not focused on acute postop-
erative pain or have not focused on opioid minimization.7 This 
is particularly important in the opioid epidemic era because 
clinicians are looking for guidance on the management of 
postoperative pain and the appropriate use of opioids.

In light of this gap in the literature, specifically concerning 
opioid minimization for acute postoperative pain management, 
we were interested in answering the following questions: (1) 
What are the potential strategies for preventing persistent post-
operative opioid use? (2) Is opioid-free anesthesia and analge-
sia feasible and appropriate for routine operations? and (3) Is 
opioid-free (intraoperative) anesthesia associated with equiva-
lent or superior outcomes compared to an opioid minimization 
in the perioperative period? These questions are addressed 
in the context of surgical enhanced recovery, and because our 
intent was not to provide detailed recommendations for proce-
dure-specific surgical enhanced recovery pathways, we instead 
provide broad guidance when addressing these questions, dis-
cuss the relevant literature for each questions, and emphasize 
what we do not know and need to prioritize for future research.

METHODS
On January 4–6, 2018, fourth Perioperative Quality Initiative 
was held in Nashville, TN. The fourth Perioperative Quality 
Initiative was convened in the light of recent developments 
in opioid minimization in the perioperative period with the 
aim of clarifying and advancing understanding of optimiz-
ing analgesia while minimizing perioperative opioid use. 
This report is the result of the fourth Perioperative Quality 
Initiative working subgroup charged with appraising the 
published evidence on opioid minimization and periopera-
tive analgesia. Details describing the Perioperative Quality 
Initiative process have been published previously.8

A group of international experts was established includ-
ing viewpoints representing anesthesiology, surgery, pain 
medicine, and nursing. Fourth Perioperative Quality 
Initiative was a consensus-building conference designed 
around a modified Delphi process in which the group alter-
nately convened for plenary discussion sessions in between 
small group discussions. The recommendations were devel-
oped over 2 days, and consensus was reached around the 
main issues within each topic.

We used the Delphi method to achieve consensus sur-
rounding the topic of perioperative opioid minimization and 
opioid-free anesthesia and analgesia in opioid-naïve patients 
(see Contributors for details).8 The Delphi method has been 
used in various formats to obtain the perspectives and opin-
ions of diverse groups.9 The participants in the Perioperative 
Quality Initiative consensus were recruited based on their 
expertise in the principles of enhanced recovery after surgery 
and perioperative medicine. The process included several 
iterative steps including a literature review of the topics and 
building consensus around the important questions related 
to the topic. Content refinement continues until agreement is 
achieved and a consensus document is produced.

For content to be included in the manuscript, we searched 
PubMed from 1966 to December 2017. This should not be 

considered a systematic but a narrative review. All coauthors 
conducted a search for ≥1 portion of the consensus docu-
ment and shared those references with the other experts. 
The search was limited to human trials and limited to arti-
cles published in English. During the fourth Perioperative 
Quality Initiative conference and thereafter as a writing 
group, reference applicability to the topic was discussed in 
any area where there was disagreement. We did not provide 
a specific definition for “opioid-naïve” or persistent postop-
erative opioid use. Although the focus of the consensus is on 
enhanced recovery pathways, parts of the consensus may be 
applicable to all surgical procedures in general.

RESULTS/DISCUSSION
Question 1: What Are the Potential Strategies 
for Preventing Persistent Postoperative  
Opioid Use?
Recommendation. There are insufficient data to recommend 
a specific strategy for prevention of persistent postoperative 
opioid use. We recommend that patients be discharged 
home with a comprehensive multimodal analgesia care 
plan with the aim of minimizing or avoiding postdischarge 
opioid use.

Studies and meta-analyses involving multimodal anal-
gesia have focused on immediate postoperative opioid 
reductions rather than long-term outcomes.10–16 Although 
these findings are promising, one cannot draw conclusions 
on the long-term benefits of various perioperative treat-
ments without deliberate longitudinal follow-up. Without 
a shift in focus to postoperative outcomes long after hospi-
tal discharge, the long-term efficacy of many perioperative 
interventions is left unexplored.

In the context of emerging awareness of the risk of 
new persistent opioid use after surgery, future research, 
extending longitudinal follow-up beyond the acute phase, 
is needed. Analysis to determine efficacy of perioperative 
interventions in preventing persistent postsurgical pain, 
minimizing opioid use, and promoting opioid cessation will 
be telling. At present, there are insufficient data to recom-
mend a specific strategy for prevention of persistent post-
operative opioid use.

Preoperative Risk Assessment. The first step in a tailored, 
patient-specific approach to preventing persistent 
postoperative opioid use entails accurate preoperative 
risk assessment although whether these risk factors can be 
modified to prevent persistent postoperative opioid use 
is unclear. Educating the patient on analgesic options and 
setting realistic expectations for postoperative pain may 
potentially decrease postoperative pain and opioid use. 
Patients exhibit a wide range in opioid needs after similar 
procedures.17,18 This may imply a disconnect between the 
initial rationale to prescribe opioids for postoperative pain 
and the factors that continue to reinforce these behaviors 
such as depressed mood and postoperative insomnia. 
Previous research highlights preoperative tobacco use, 
alcohol and substance use disorders, mood disorders, 
anxiety, and pain diagnoses as risk factors for new persistent 
opioid use after surgery.4 Interventions designed to optimize 
these presurgical risk factors may reduce the incidence 
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of new persistent postoperative opioid use. For example, 
preoperative depression and use of antidepressants are 
important risk factors for chronic opioid use after surgery.18 
Clinically diagnosed depression increases the odds of 
chronic opioid therapy after lumbar fusion, and 77% of 
patients with depression receive chronic opioid therapy 
after lumbar fusion compared to 50% without a depression 
diagnosis.19 Similarly, depression is a risk factor for new 
chronic opioid use after total hip arthroplasty rather than 
anxiety or psychoses.20 This mirrors trends in long-term 
opioid therapy for non–cancer pain because patients with 
a history of depression are more likely to receive chronic 
opioid therapy at higher daily doses and for extended 
durations.4 As risk factors for new persistent postoperative 
opioid use become well-defined across surgical cohorts, 
evidence-based treatments to minimize the incidence of 
both persistent postoperative pain and opioid use must be 
developed.

Opioids During Anesthesia. In the context of the current 
opioid epidemic, anesthesiologists have begun to question 
the need for opioids as part of anesthetic regimens. 
Feasibility of opioid-free anesthesia in case/pilot studies 
has been reported21,22; however, patients are noted to receive 
opioids after discharge from the postanesthesia care unit 
even in the context of opioid-free anesthesia.23 Several 
case series suggest that potential benefits of opioid-free 
anesthesia may include reduced time to discharge, fewer 
unplanned hospital admissions, and a significant decrease 
in postoperative opioid use in the postanesthesia care unit 
although longer-term opioid consumption (6 hours after 
surgery) may not be decreased.22–24 Future work is needed 
to determine the impact of transient postoperative opioid 
reductions resulting from opioid-free anesthesia protocols.

An important consideration moving forward will be the 
utility of opioid minimization during anesthesia versus 
opioid-free anesthesia in preventing new persistent postop-
erative opioid use. Future clinical trials examining opioid 
requirements both during and after opioid-free anesthesia, 
not only during hospitalization but also after hospital dis-
charge, are needed. Careful examination of postoperative 
pain intensity and trajectories is needed long after hospital 
discharge to influence a dramatic shift in clinical practice. 
Preliminary evidence demonstrates continued opioid pre-
scribing despite implementation of an enhanced recovery 
pathway emphasizing multimodal analgesia and opioid-
free anesthesia.25

Postoperative Including Postacute Care. Opioid prescribing 
at hospital discharge may be another key determinant of 
persistent postoperative opioid use. Surgery is an important 
stimulus for chronic opioid use even among those who 
are opioid naïve before surgery.18 Prescribing opioids at 
hospital discharge to previously opioid-naïve patients is a 
risk factor for chronic opioid use 1 year after discharge.16 
Educating perioperative health care providers who prescribe 
postdischarge analgesics about multimodal analgesia and 
alternative options for postoperative pain management may 
potentially decrease the amount of opioid prescribed on 
hospital discharge. Implementation of an enhanced recovery 
pathway may not automatically decrease postdischarge 

opioid prescribing, despite an in-hospital decrease in opioid 
use, as noted in one study where opioid prescribing practices 
at discharge did not decrease significantly after enhanced 
recovery pathway implementation.25 Research to understand 
the impact of postoperative opioid prescribing at discharge 
to the development of new persistent postoperative opioid 
use is critical to developing evidence-based approaches 
to encourage opioid cessation. At present, the majority 
of patients undergoing surgery are prescribed opioids at 
discharge.26 Longitudinal studies of perioperative pain and 
opioid use among a variety of surgical cohorts are needed to 
truly determine the need for continued opioid prescribing 
in the context of optimal, extended multimodal analgesic 
treatment plans.

Implementation of an evidence-based opioid prescrib-
ing guideline post–laparoscopic cholecystectomy reduced 
the total amounts of opioid prescribed without increasing 
pain or the number of refills requested.27 A more patient-
specific approach may yield greater precision. Among 333 
inpatients undergoing general surgical procedures, post-
discharge opioid use was associated with opioid consump-
tion the day before discharge and younger age.28 Thus, an 
approach based on inpatient opioid requirements could 
limit overprescribing and may decrease the incidence of 
persistent postoperative opioid use.

Given the increased attention to opioid prescribing, leg-
islative bodies in certain states have begun to limit the dura-
tion of initial opioid prescriptions for acute pain. Research 
to support evidence-based opioid prescribing guidelines 
in a variety of surgical cohorts is urgently needed to help 
inform policy makers and key stakeholders in their efforts. 
In parallel, professional guidelines recommend tapering 
opioids by 6 weeks after most major surgeries to preopera-
tive doses or lower in the absence of clinically meaningful 
improvements in function and pain with 20% weekly dose 
reductions.29 Similarly, the clinical practice guidelines on 
the management of postoperative pain strongly recom-
mend providing patient education regarding the outpatient 
postoperative pain treatment plan including opioid wean-
ing with dose reductions of 20%–25% of the discharge dose 
every day or 2 if patients receive opioids for more than 1–2 
weeks.7 These recommendations are based largely on anec-
dotal experience and represent an important knowledge 
gap regarding the optimal duration and optimal tapering 
strategies of postoperative opioid treatment after hospital 
discharge.30 Randomized trials evaluating postoperative 
opioid tapering and necessary psychosocial interventions 
are needed to support burgeoning expert opinions and opi-
oid prescribing policy.31

Although much focus has shifted to opioid prescribing 
in the context of rising opioid-related overdoses and mor-
tality in recent years, decisions to initiate and maintain 
postoperative opioid therapy should be considered in the 
context of optimizing postoperative pain management and 
similarly preventing persistent postsurgical pain. Focused 
efforts to optimize nonopioid multimodal analgesia after 
hospital discharge are needed to supplement restricted 
opioid prescribing.32 Clearly, a shift in prescribing practices 
is needed not only to include opioid restriction but also to 
emphasize nonopioid analgesics and treatment strategies. 
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There are many nonopioid analgesic options available for 
use in a comprehensive multimodal analgesic regimen 
(Table) which can be tailored for specific patients or prac-
tices, although, it must be recognized that there is no defini-
tive, evidence-based multimodal regimen. We recommend 
that patients be discharged home with a comprehensive 
multimodal analgesia care plan aiming to minimize or 
avoid postdischarge opioid use.96–100

Question 2: Is Opioid-Free Anesthesia and 
Analgesia Feasible and Appropriate  
for Routine Operations?
Recommendation. Opioid-free anesthesia and analgesia 
are feasible, and we suggest its use as an appropriate 
perioperative strategy. However, there are insufficient 
data to determine the benefits and harms of opioid-free 
intraoperative anesthesia and postoperative analgesia 
compared to perioperative opioid minimization.

Since the first published reports around the turn of the 
century, it has become increasingly clear that opioid-free 
anesthesia is feasible in carefully selected patients and pro-
cedures.101,102 Increasingly, randomized studies in this area 
are appearing and their results are also in general support-
ive of this approach with reduced opioid-related adverse 
events and, on balance, a reduction in pain scores and 
rescue analgesia use.101,102 Importantly, no apparent safety 
issues are emerging as experience of opioid-free anesthesia 
increases, and all of the studies demonstrate the feasibility 
of this approach in routine practice.

At present, terminology is inconsistent in this area. 
Different groups use terms including “opioid-free anes-
thesia, opioid-free analgesia, and non-narcotic anesthesia/
analgesia.” It is often unclear which period of anesthetic/
perioperative care is being alluded to. Consequently, the 
limited literature in this area is divided into studies that 
describe true opioid-free anesthetic care throughout the 
entire perioperative patient journey, and those that are 

opioid-free immediately around the time of surgery (induc-
tion and maintenance of anesthesia and emergence) but do 
not encompass opioid-free postoperative analgesia as well. 
In this text, we have endeavored to be consistent in defin-
ing opioid-free “analgesia” as the absolute avoidance of 
opioids for pain relief in the pre- and postoperative peri-
ods, whereas opioid-free “anesthesia” is the absolute avoid-
ance of opioids from induction of anesthesia until complete 
emergence, inclusive of these 2 events.

Feasibility and Safety. Ideally, there would be many large 
scale randomized controlled trials and meta-analyses of 
randomized controlled trials to assess the feasibility and 
safety of opioid-free anesthesia; however, the literature that 
is available consists of case reports, small observational 
studies, and a few relatively small randomized controlled 
trials. A number of case reports have described the feasibility 
of opioid-free anesthesia in specific clinical contexts where 
either (1) patients were particularly susceptible to the 
adverse effects of opioids or (2) patients were known to 
have a clinical condition where opioids were associated 
with particular risks. Horlocker et al101 reported the use of 
opioid-free anesthesia/analgesia for total knee arthroplasty 
in a woman with severe opioid-associated nausea and 
vomiting using spinal anesthesia with postoperative psoas 
compartment lumbar plexus block plus acetaminophen 
and ketorolac.97 Gaszynski103 reported the use of opioid-free 
anesthesia/analgesia in a man with myotonic dystrophy 
undergoing laparoscopic cholecystectomy using propofol 
and rocuronium for anesthesia and dexmedetomidine 
for intra- and postoperative analgesia. Gaszynski et al104 
reported opioid-free anesthesia in a superobese women 
undergoing obesity surgery with dexmedetomidine and 
topical anesthesia for “awake intubation” and sevoflurane 
with dexmedetomidine for maintenance of anesthesia and 
analgesia. Patil and Anitescu105 reported opioid-free analgesia 
in a woman with opioid-induced delirium using epidural 

Table. Analgesic Options for Multimodal Analgesia
Class of Analgesic Agent/ 
Technique Advantages Disadvantages References
Acetaminophen ↓ Pain, opioid-sparing effect, nonopioid 

analgesia
Liver toxicity 33–40

α-2 agonists (eg, clonidine and 
dexmedetomidine)

↓ Pain, opioid-sparing effect, nonopioid 
analgesia

Hypotension, bradycardia, sedation 41–45

Gabapentinoids (eg, gabapentin and 
pregabalin)

↓ Pain, opioid-sparing effect, nonopioid 
analgesia

Dizziness, sedation, peripheral edema, renally 
excreted, potential respiratory depression

46–58

IV lidocaine ↓ Pain, facilitates return of gastrointestinal 
function

Optimal dosage regimen uncertain 59–62

N-methyl-D-aspartate antagonists 
(eg, ketamine, magnesium, and 
dextromethorphan)

↓ Pain, opioid-sparing effect, nonopioid 
analgesia

Optimal dosage regimen uncertain 63–70

NSAIDs (eg, ibuprofen, ketorolac, 
meloxicam, and celecoxib)

↓ Pain, opioid-sparing effect, nonopioid 
analgesia

Platelet dysfunction, gastrointestinal irritation,  
renal dysfunction

71–76

Regional anesthesia/analgesia ↓ Pain, opioid-sparing effect, nonopioid 
analgesia

Failure of technique, local anesthetics:  
hypotension, motor block. Opioids: pruritus, 
potential respiratory depression

77–86

Steroids (eg, methylprednisolone and 
dexamethasone)

↓ Pain, ↓ length of recovery room stay ↑ Serum glucose levels (controversial) 87–91

Wound infiltration (local anesthetics) Fast and simple technique, minimal risk Duration of analgesia limited to duration of  
action of local

92–95

The Table was reused with the permission of the Perioperative Quality Initiative (POQI). For permission requests, contact info@poqi.org.
Abbreviations: IV, intravenous; NSAID, nonsteroidal anti-inflammatory drug.



Copyright © 2019 International Anesthesia Research Society. Unauthorized reproduction of this article is prohibited.

Fourth Perioperative Quality Initiative: Opioid-Free Anesthesia

August 2019 • Volume 129 • Number 2 www.anesthesia-analgesia.org 571

local anesthetic infusion with dexmedetomidine infusion 
initially followed by neuraxial and transdermal clonidine. 
Plunkett et al106 report opioid-free anesthesia/analgesia for 
cervical ganglionectomy in a woman 7 days after opioid 
detoxification using ketamine and dexmedetomidine plus 
nonopioid adjuncts. Matthes et al107 report opioid-free 
anesthesia/analgesia for cholecystectomy using bilateral 
transversus abdominis plane blocks for analgesia. Successful 
conduct of such opioid-free anesthesia/analgesia in each case 
relied on a combination of approaches using regional/local/
field blocks where possible and liberal use of acetaminophen 
and nonsteroidal anti-inflammatory agents combined with 
administration of α-2 and N-methyl-d-aspartate antagonists 
in some cases. It is unclear from the available literature 
whether the choice of adjunctive therapies materially 
impacts pain after opioid-free anesthesia/analgesia or which 
nonopioid analgesics are most effective in this context.

More recently, larger case series have emerged sup-
porting such opioid-free anesthetic strategies: reduction 
in opioid-related adverse events seems a realistic prospect 
with opioid-free anesthesia. For example, Tripathy et al108 
reported superior outcomes (reduced recovery room time, 
postoperative nausea, analgesic requirements, and visual 
analog pain scale scores) in 24 patients undergoing modified 
radical mastectomy with axillary dissection who received 
anesthesia with propofol induction and sevoflurane main-
tenance versus that seen in contemporary (nonrandomized) 
control patients. Parsa et al23 reported the use of 2 different 
opioid-free approaches in comparison with “traditional” 
opioid-based analgesia during anesthesia for bilateral 
breast reduction surgery. The opioid-free groups experi-
enced a shorter time to discharge home, fewer unplanned 
hospital admissions, and decreased postoperative opioid 
use. In addition, Keller et al109 reported on an analysis of 
>50,000 patients from the Premier database and reported 
that length of stay was shorter and postdischarge nursing 
needs and total costs were lower in the “opioid-free” group 
in both open and laparoscopic approaches. Moreover, read-
missions were increased by 14% with opioid use. These ini-
tial reports demonstrated that opioid-free anesthesia and 
analgesia are feasible.

Randomized Evaluations. Randomized studies suggest that 
opioid-related adverse events are reduced with opioid-free 
anesthesia with variable consequences for postoperative 
pain, with the most recent studies reporting that pain is 
unaffected or reduced. An early study by Callesen et al102 
studied patients undergoing total abdominal hysterectomy 
randomized to opioid-free epidural/spinal anesthesia 
plus continuous epidural bupivacaine after surgery or 
general anesthesia with continuous epidural bupivacaine 
and morphine after surgery. The opioid-free approach 
resulted in lower rates of postoperative nausea and 
vomiting but higher pain scores. Bakan et al110 studied 80 
patients undergoing elective laparoscopic cholecystectomy 
randomized to either propofol/remifentanil anesthesia 
or the combination of dexmedetomidine, lidocaine, and 
propofol. Patients in the opioid-free group showed reduced 
postoperative fentanyl use for analgesia, fewer hypotensive 
events, and lower pain scores.110 Ziemann-Gimmel et al111 
randomized 119 patients undergoing bariatric surgery to 

anesthesia with opioids and volatile anesthesia or propofol, 
ketamine, and dexmedetomidine. Both the frequency 
and severity of postoperative nausea and vomiting were 
reduced in the opioid-free group. Becchi et al112 compared 
opioid-free psoas compartment infusion of ropivacaine 
with IV infusion of morphine and ketorolac for patient 
receiving spinal anesthesia for total hip arthroplasty. The 
opioid-free group experienced lower pain scores at rest and, 
on mobilizing, less postoperative nausea and vomiting and 
lower use of rescue analgesia. Parsa et al23 compared 39 
patients undergoing bilateral breast reduction surgery with 
general anesthesia and opioids to 26 patients undergoing IV 
sedation and local anesthesia with local anesthesia and 18 
patients who received general anesthesia alone. The opioid-
free anesthesia groups received less postoperative opioids, 
were discharged from hospital more quickly, and had fewer 
unplanned hospital admissions. De Windt et al113 studied 
60 children undergoing minor hand surgery randomized 
to peripheral nerve block or opioids for intraoperative and 
postoperative analgesia. Pain scores and postoperative 
nausea and vomiting were reduced in the opioid-free 
group as well as times to first oral intake and discharge 
from hospital. Finally, ≥1 large prospective randomized 
controlled trial (enrollment goal of 400 patients) to assess 
the effect of opioid-free anesthesia on opioid-related adverse 
events is ongoing.114

In summary, the available literature of case reports, case 
series, and randomized studies is of low quality and small 
in size but indicates that opioid-free anesthesia is safe, 
feasible, and appears to effectively reduce opioid-related 
adverse events compared to traditional management strate-
gies where opioids are a primary component of achieving 
analgesia. In addition, there appears to be no adverse effect 
on pain scores or the need for rescue analgesia with this 
approach. In fact, when taken as a whole, the prospective, 
randomized studies suggest that pain scores and rescue 
analgesia use are lower when opioid-free anesthesia tech-
niques are used.

Questions 3: Is Opioid-Free (Intraoperative) 
Anesthesia Associated With Equivalent or 
Superior Outcomes Compared to an Opioid 
Minimization in the Perioperative Period?
Recommendation. There are insufficient data to determine 
the benefits and harms of opioid-free intraoperative 
anesthesia and postoperative analgesia compared to 
perioperative opioid minimization.

While the feasibility, safety, and efficacy of opioid-free 
intraoperative anesthesia are relatively well supported by 
the available literature to date, there is no substantive lit-
erature comparing intraoperative opioid-free anesthesia to 
opioid minimization strategies (regimens that consciously 
attempt to decrease the amount of opioids used with the 
knowledge that some [small] amount of opioids will be 
given). As previously described, we have defined opioid-
free anesthesia as the absolute avoidance of opioids from 
induction of anesthesia until complete emergence. In addi-
tion, we have defined opioid-free analgesia as the absolute 
avoidance of opioids for pain relief in the pre- and post-
operative periods. Perioperative opioid minimization is a 
strategy to decrease the overall use of opioids both in the 
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intraoperative and postoperative period; it is clear that opi-
oids are used, but there is a conscious effort to decrease the 
amount of opioids used. Although we are not advocating 
for the complete elimination of all perioperative opioid use 
(preoperatively, intraoperatively, postoperatively, and post-
discharge), we were unable to identify experimental (clini-
cal trial) data that would meet evidence-based medicine 
criteria for showing a comparative benefit for either of these 
2 related but distinct approaches. The result of minimizing 
opioids should not be inadequately treated pain which may 
lead to chronic pain conditions and prolonged opioid use. 
In addition, achieving “opioid-free” anesthesia typically 
implies the use of nonopioid medications, all of which are 
associated with potential side effects and adverse events. 
For instance, each major class of nonopioid analgesics has 
several disadvantages that may limit or preclude its use in 
certain populations (Table). While opioid-free anesthesia 
has clearly been shown to be feasible, whether this practice 
will be embraced by the larger anesthesia community for 
surgical procedures in the “real world” is unclear. To do 
so will certainly require significant effort and a change of 
culture, but evidence would support moving in this direc-
tion.115,116 Based on the available literature, we are unable 
to determine whether the benefits of opioid-free anesthe-
sia outweigh its risks. The performance of such studies is a 
clear and urgent research priority.

FUTURE RESEARCH/SUMMARY
Future research questions to be answered include (1) Are 
opioids necessary for routine anesthesia and analgesia? 
(2) Are there risks associated with opioid-free anesthesia 
and analgesia? (3) What are the effective strategies for pre-
vention of persistent postoperative opioid use? (4) Does 
modifying current opioid prescription practices prevent 
persistent postoperative opioid use? (5) What is the optimal 
comprehensive multimodal analgesia plan? and (6) Can 
opioid-free or opioid minimization principles extend to the 
postdischarge period?

The question of whether an opioid-free anesthetic is appro-
priate is uncertain, although, preliminary evidence cited ear-
lier suggests that opioid-free anesthetics may confer some 
advantages; however, a comprehensive analysis of the ben-
efits and risks of an opioid-free anesthetic has not been under-
taken. Thus, the question remains as to whether it is not only 
feasible, but is it safe and does it confer any benefit on the 
patient? In addition, the practice differences and risk/benefits 
between opioid-free analgesia and opioid minimization for 
postoperative and postdischarge pain control are unclear. 
Although ongoing trials are investigating the risks and ben-
efits of opioid-free anesthesia,114 we were unable to identify 
high-quality clinical trial data showing a comparative benefit 
for either of these 2 related (opioid-free anesthesia/analgesia 
and opioid minimization) but distinct approaches in either 
the intraoperative or postoperative period. The delivery of 
such studies is a clear and urgent research priority.

Future research to determine the impact of reduced peri-
operative opioid requirements on long-term postoperative 
opioid use after hospital discharge is needed. Although mul-
timodal analgesia can clearly decrease perioperative opioid 
consumption, whether this actually leads to a decrease in 
postdischarge opioid use is uncertain and actual amount 

of opioids a patient receives on discharge may be based on 
other factors.25 More data are needed to determine whether 
nonopioid anesthesia will result in lower pain scores and less 
long-term impact on pain and postdischarge opioid use. It is 
clear that postdischarge opioids are generally not prescribed 
in a patient-specific manner and opioid overprescription 
is common after surgery.2,117 The optimal timing and dura-
tion of treatment needed to reduce persistent postoperative 
opioid use are uncertain.115 Discharge medication planning 
needs particular attention if the benefits of opioid-free and 
opioid minimization strategies are to be carried through 
beyond hospital discharge. Preliminary evidence shows sig-
nificant decreases in postoperative opioids prescribed at dis-
charge after implementation of state legislation restricting 
the quantity or duration of postoperative opioids prescribed 
for acute pain.118 However, it is unclear whether institutional 
policies and state legislation will ultimately decrease the 
incidence of persistent postoperative opioid use.119

A Transitional Pain Service (which may include psycho-
logical assessment and behavioral interventions) has been 
used to identify patients at risk for persistent postsurgi-
cal pain, provide interdisciplinary pain management after 
hospital discharge, and transition care back to primary care 
providers which may reduce postoperative opioid use.46,120 
Future clinical trials examining the utility of extended post-
operative pain management for preventing persistent post-
operative pain and opioid use will provide a much needed 
evidence base for multimodal, interdisciplinary pain care.

The optimal postoperative and postdischarge multimodal 
analgesic regimens are not clear. Although there are many 
classes of nonopioid analgesics available, we often do not 
know the optimal dose, duration of postoperative use, or 
combinations for specific patient conditions or specific surgi-
cal procedures. Although many providers agree with general 
recommendations to discharge patients with opioid prescrip-
tions sufficient for the expected duration of postoperative 
pain, further research is needed to determine whether opioids 
are necessary in the context of multimodal postdischarge pain 
treatment regimens and the necessary length of postoperative 
opioid prescriptions. In addition, research tracking the inci-
dence of postoperative opioid misuse, diversion, and transi-
tion to opioid use disorders will additionally inform patients, 
providers, the public, and policymakers regarding the long-
term risks of new persistent postoperative opioid use. E
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