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KEY POINTS

� Preoperative optimization of patients with chronic pain requires a multimodal and collab-
orative approach.

� Poor pain control is associated with increased morbidity, impaired physical function and
quality of life, slowed recovery, prolonged opioid use during and after hospitalization, and
increased costs.

� Current outpatient pain regimens and prescriptions should be reviewed and confirmed
preoperatively. Methadone and buprenorphine management requires advanced planning.

� Any medical history or patient factors affecting postoperative analgesic choice should be
noted.

� A focused social and psychiatric history must be taken with a focus on substance use
disorder.
INTRODUCTION

The majority of patients meet their surgical team before entering the operating room.
Just like other aspects of medical optimization, patients should undergo preoperative
evaluation to optimize postoperative analgesia. This process includes obtaining a
thorough pain history, setting expectations, screening for substance use disorders,
developing a postoperative analgesia plan, and possibly involving a multidisciplinary
team, including anesthesiology, pain medicine, palliative care, psychiatry, and/or
addiction specialists. Waiting to consult the pain service team postoperatively misses
an opportunity for valuable planning.
Inadequate postoperative pain control is undesirable, but inadequate pain control is

cited in more than 80% of postoperative patients.1 Pain control directly correlates with
patient satisfaction. Poor pain control is associated with increasedmorbidity, impaired
physical function and quality of life, slowed recovery, prolonged opioid use during and
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after hospitalization, and increased cost of care. Postoperative pain may also lead to
prolonged pain or chronic pain conditions.1 Although a multitude of factors contribute
to inadequate postoperative pain control, limited physician understanding of strate-
gies for pain prevention and control is a contributing factor.2 Preoperative pain is a
risk factor for poorly controlled postoperative pain, and so appropriate analgesia for
patients with chronic pain conditions requires additional planning.1

The distinction between acute and chronic pain is essential to providing appropriate
postoperative analgesia. Acute pain is self-limited, provoked by a particular disease or
injury, and generally associated with a sympathetic nervous system activation.
Chronic pain, in contrast, should be thought of as a disease state. Chronic pain ex-
tends beyond the normal healing time of an associated disease or injury.3 The preva-
lence of chronic pain is high with up to a quarter of the adult American population with
chronic pain.4 The treatment of acute pain focuses on addressing the underlying
cause. Chronic pain, however, requires a different approach aimed at both the phys-
ical and the psychosocial state of a patient. Studies have found that patients with
various chronic pain conditions may tend to be more sensitive to injury than others.4

Additionally, patients with chronic pain may be more physically deconditioned than
other patients in similar situations. Thus, those with chronic pain undergoing surgery
require special care with respect to postoperative pain management. The periopera-
tive period creates a state of acute on chronic pain for many patients, resulting in an
increased complexity of treatment for practitioners.
A focused pain history should be part of the preoperative assessment to create an

appropriate perioperative pain management plan (Box 1). Key aspects should include
any history of chronic or acute pain conditions, the location of the patient’s pain, and
the patient’s preoperative pain score. A thorough list of medications should be ob-
tained. The surgeon should be aware of any opioid medications that the patient is tak-
ing, and because many medications are written on as as-needed basis (“PRN”), make
note of the total daily dose the patient is actually taking. Adjuvant pain medications
and doses must be covered. Patients on multiple sedating medications are at higher
risk for respiratory depression and death when combined with opioids.5 Patients
should be screened for medical comorbidities, such as obstructive sleep apnea
(OSA), that confer a higher risk of postoperative respiratory depression. A psychoso-
cial history should be obtained. Patients with a history of substance use disorder
require special consideration if postoperative opioids are indicated, and patients on
buprenorphine require advanced planning.
Patients may be on prescription opioids for acute or chronic pain. For patients on

opioids for chronic pain, it is important to note the dose and the total amount the pa-
tient takes daily. The standard of comparing different opioids is converting the total
daily dose to milligrams of oral morphine milligram equivalents (Table 1). Postopera-
tively, the patient should receive opioids to cover their baseline opioid requirement.
For surgeries requiring postoperative opioids, higher opioid requirements will be likely.
If it is necessary to switch the patient from their home opioid to a different opioid post-
operatively, the managing physician should be versed in opioid conversion and take
into account incomplete cross-tolerance. Incomplete cross-tolerance means that an
opioid-tolerant patient will be most tolerant to the specific opioids they are chronically
taking and slightly less tolerant to other opioids. As such, a dose decrease of 25% to
50% should occur when switching between different opioids.6 Fentanyl is available in
a transdermal formulation via patch. Initiation and discontinuation should take into ac-
count onset time and offset time.
The home opioid dose may be confirmed via communication with outpatient physi-

cians, pharmacies, or prescription drug monitoring systems. Patients on chronic



Box 1

Preoperative assessment

Pain medication history
� Does that patient have any contraindications to NSAIDs?

� Kidney dysfunction
� History of gastrointestinal bleed, peptic ulcers, or gastritis
� Increased risk of bleeding
� Coronary artery disease
� Stroke

� Does the patient have any contraindications to acetaminophen?
� For patients with stable liver dysfunction, the maximum recommended dose of

acetaminophen is 2000 mg/d24

� Does the patient have any contraindications to gabapentinoids?
� Must be renally dosed
� Common side effects include dizziness and sedation

� Does the patient have an increased risk of opioid-induced respiratory depression?
� Concurrent use of sedating medications (opioids, benzodiazepines, gabapentinoids)
� OSA or positive STOP-Bang questionnaire
� Respiratory condition
� Cardiac condition

� Does the patient have any exacerbating or aggravating factors?
� Anxiety
� Sleep deprivation
� Poor nutrition

Home medications
� Is the patient on chronic pain medications?
� What is the total dose of home opioid medications?
� Who is the outpatient prescribing provider?
� What is the dose of nonopioid pain medications?

Allergies or history of intolerances to pain medications

Social history
� Does the patient have a history of substance use disorder?
� Is the patient on medication-assisted treatment with methadone or buprenorphine?
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opioids often have a controlled substance agreement with the prescriber that outlines
that the patient should not receive opioid prescriptions from any other physicians, and
so the patient should notify their opioid provider before any elective surgery. Metha-
done and buprenorphine are long-acting opioids that can be prescribed for chronic
pain or substance use disorder, and are discussed elsewhere in this article.
Practitioners should be aware that patients on chronic opioids often have a toler-

ance to opioid medications, which consists of a rightward shift of the dose–response
curve to opioids. As a result, patients require increasing amounts of the medication
to maintain the same pharmacologic effect.7 Those patients who have developed
tolerance are generally less responsive to standard protocols for postoperative
pain control. Chapman and colleagues4 examined postoperative pain in surgical pa-
tients over the span of 6 days and found that those with chronic pain conditions pre-
scribed opioids at baseline had a significantly greater difficulty with their
postoperative pain control when compared with surgical patients without chronic
pain conditions. The initial pain levels were higher and a decrease in postoperative
pain was not found on average over a 6-day window. The study did not explain
the cause behind the persistence of postoperative pain in patients with chronic
pain. However, the concept of opioid-induced hyperalgesia has been discussed
and studied by other researchers. The phrase is used to express the concept that



Table 1
Opioid equianalgesia table

Drug

Equianalgesic Dose Conversion Factor

Parenteral (mg) Oral (mg)
Parenteral Opioid
to MME Oral Opioid to MME

Morphine 10 30 3 1

Hydromorphone 1.5 7.5 20 4

Oxycodone — 20 — 1.5

Hydrocodone — 30 — 1

Methadone conversion varies by dose. Fentanyl conversion rate of 2.4 is based on micrograms per
hour of transdermal patch. Example: A patient on fentanyl patch 25 mg/h is on a dose equivalent to
approximately 60 mg oral morphine equivalents over 24 h. If converting between opioids, reduce
dose by 25%-50% to account for incomplete cross tolerance. Example of conversion: A patient tak-
ing oxycodone 10 mg four times daily preoperatively is taking a total of 40 mg oxycodone daily.
This is the equivalent of 60mg oral morphine over 24 h. Accounting for incomplete cross-tolerance,
the patient may be prescribed a total of 30 to 45 mg oral morphine in divided doses over 24 h with
equianalgesic effect. This accounts for the patient’s baseline opioid requirement, and supple-
mental analgesia may be needed postoperatively. Doses listed in this table are for comparison pur-
poses only and do not constitute recommended doses.

Abbreviations: MG, milligrams; MME, oral morphine milligram equivalents.
Data from CDC: Calculating Total Daily Dose of Opioids for Safer Dosage. https://www.cdc.gov/

drugoverdose/pdf/calculating_total_daily_dose-a.pdf.
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chronic opioid users have lower pain thresholds and exaggerated pain levels after
acute injuries. Previous studies have demonstrated that animals chronically exposed
to morphine have enhanced proinflammatory cytokine levels postoperatively.4 It has
been postulated that patients with chronic pain enter a state of hypersensitivity in
their central nervous systems owing to the impaired function in endogenous opioid
analgesic systems.4

Patients on opioids for chronic noncancer pain scheduled for elective procedures
may benefit from opioid tapering preoperatively. Preoperative opioid tapering to the
lowest tolerated dose may mitigate opioid tolerance and opioid-induced hyperalgesia,
resulting in improved postoperative analgesia. There are data that patients on high-
dose opioids have worse outcomes.2 Hospitalized patients with opioid use have
higher rates of hypoxemia, ileus, nausea, pruritis, and cognitive impairment, as well
as an increased length of stay, which may also contribute to the higher cost of
care.8 Opioid tapering requires time and advanced planning, which may act as a bar-
rier preoperatively. Another potential barrier is a patient’s willingness to taper.8 How-
ever, studies support that opioid tapering for chronic pain leads to unchanged or
improved pain scores and better function.9,10 The reason for tapering should be
explained to the patient. The duration of a taper varies based on a patient’s need
and the complexity of the initial opioid regimen. For those patients who have been tak-
ing opioids for weeks to months, the Centers for Disease Control and Prevention
recommend a decrease of 10% per week as a reasonable starting point.11 Abrupt
discontinuation of opioids should be avoided. There is not enough data to support pre-
operative opioid tapering for all patients, and so the surgeon should contact the
patient’s outpatient opioid prescriber to discuss whether a preoperative taper would
be helpful and appropriate. The opioid prescriber can then implement an individual-
ized taper for the patient. The surgeon should also coordinate a tentative postopera-
tive opioid and analgesic plan with the outpatient opioid prescriber. This strategy may
help to set expectations for postoperative analgesia with the patient.
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Adjuvant chronic pain medications should most often be continued if no contraindi-
cations arise. It is important to take into consideration which medications can be
administered via additional routes, because select surgeries may preclude patients
from taking pills orally in the immediate postoperative period. Nonsteroidal anti-
inflammatory drugs (NSAIDs) may be held based on anticipated intraoperative or post-
operative blood loss. The management of aspirin prescribed as anticoagulation for a
chronic medical condition should be coordinated with the patient’s outpatient pre-
scriber. Fluctuations in a patient’s renal function may occur in the perioperative period.
Practitioners must be cognizant of which medications need to be adjusted for variable
renal function (Box 2). In the postoperative period, patients often have an increased
risk of respiratory depression and apnea with sedating medications. The surgeon
should make note of whether a patient is on multiple sedating medications, such as
opioids, benzodiazepines, and gabapentinoids, because this will increase the pa-
tient’s risk of respiratory depression.5 Opioid overdose mortality is increased 4-fold
with concurrent use of opioids and benzodiazepines.12

Patients should be screened for conditions that increase risk of postoperative res-
piratory depression. A meta-analysis by Gupta and colleagues5 noted that the inci-
dence of postoperative opioid-induced respiratory depression is approximately
0.5%. Patients with preexisting cardiac disease, pulmonary disease, and OSA are
at higher risk for respiratory complications.5 Patients should be screened for OSA
and, if necessary, referred to a sleep medicine specialist. The STOP-Bang question-
naire is a common screening tool used for OSA. One study showed a 3.75-fold
increased risk of perioperative complications with an STOP-Bang score of 3 or
higher.13 In a study on OSA-related malpractice, 22% of claims alleged that inappro-
priate medication administration resulted in respiratory depression.14 Because the
majority of opioid-induced respiratory depression events occur within 24 hours of sur-
gery, patients should be counseled on continuous positive airway pressure use post-
operatively. If within hospital protocol, patients should be instructed to bring their
home continuous positive airway pressure for use in the postanesthesia care unit
and for sleep postoperatively. A multimodal analgesia plan should be implemented
to minimize sedating medications postoperatively. A meta-analysis by Gupta and col-
leagues5 noted that patients who had respiratory events received a higher 24-hour
morphine equivalent dose (average of 24.7 mg vs 18.9 mg). Put in perspective,
25 mg of oral morphine is approximately the equivalent of 5 tablets of hydrocodone
Box 2

Medication considerations for patients with renal insufficiency

� NSAIDsa – avoid use

� Gabapentin – renally dose

� Pregabalin – renally dose

� Tramadol – renally dose

� Morphine – avoid in severe renal dysfunction

� Meperidine – avoid use

� Duloxetine – avoid use if creatine clearance is less than 30 mL/min

Care should be made when prescribing the following medications in the setting of renal injury
or failure. Discontinuation or dosing adjustment may be recommended.a Coordination of
aspirin continuation should be discussed with outpatient provider.
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5 mg administered over the span of 1 day. Patients who are at increased risk of post-
operative respiratory depression may require longer periods or an increased level of
monitoring. Approximately 20% of claims regarding OSA alleged inappropriate moni-
toring of the patient.14 The surgery should be booked at an appropriate location for
monitoring duration and care.
In the extended postoperative period, patients often have exacerbating factors that

contribute to a worse subjective sensation of pain. Special attention should be given to
the anxiety, sleep deprivation, and poor nutrition that may arise in the postoperative
period.15

Patients with a history of substance use disorder require advanced planning. Meth-
adone or buprenorphine are long-acting opioids that are often used as part of
medication-assisted treatment to prevent relapse of substance abuse. It is important
to note that some patients takemethadone or buprenorphine for pain with no history of
addiction, and so the indication for these medications is important to clarify. Metha-
done for substance use disorder is often acquired at a methadone clinic, which will
not show up on prescription drug monitoring programs. In this case, the patient’s
dose should be confirmed with the methadone clinic preoperatively. If a patient recalls
a dose lower than what is prescribed, their opioids may be underdosed postopera-
tively, which may lead to inadequate pain control. If a patient reports a dose higher
than prescribed and this higher dose is administered, they are at risk for respiratory
depression and opioid overdose. In general, the patient’s methadone should be
continued preoperatively.
Buprenorphine (commonly combined with naloxone as buprenorphine–naloxone)

is a partial agonist of the opioid mu receptor and an antagonist at the opioid kappa
and delta receptors. The naloxone is inactive when taken orally, but acts as an opioid
antagonist in case the buprenorphine–naloxone is injected intravenously in an abuse
attempt. Buprenorphine binds tightly to the opioid receptor and competitively dis-
places traditional opioids from the opioid receptor. Through this mechanism, the
pharmacokinetic properties of buprenorphine interfere with the effectiveness of
postoperative opioids. Owing to the long half-life of buprenorphine (20–70 hours re-
ported), it is important to contact the buprenorphine provider to establish a periop-
erative plan.16 Different formulations of buprenorphine have different
pharmacokinetic properties. For procedures with expected minimal to no pain, it is
generally recommended that patients continue taking their buprenorphine without
a change in dose and with an avoidance of supplemental opioids. For those proced-
ures expected to result in moderate to severe pain, consideration should be given to
weaning off buprenorphine preoperatively. Patients who have discontinued bupre-
norphine may require tolerant doses of opioids in the perioperative period. If it is
discovered that a patient is taking buprenorphine on the day of surgery, and moder-
ate to severe postoperative pain is expected requiring opioids, consideration should
be given to postponing an elective procedure. Anderson and colleagues17 suggests
a dose-dependent timeline for the discontinuation of buprenorphine (Box 3). The
discontinuation of buprenorphine puts the patient at risk for substance abuse
relapse, and so should be done only at the discretion of the buprenorphine provider.
Other studies recommend continuation of buprenorphine and the use of higher dose
opioids postoperatively.17 In such cases, admission to the intensive care unit may be
required for respiratory monitoring. Hospital guidelines should be followed regarding
buprenorphine recommendations. Regardless of the decision of continuation or
discontinuation of buprenorphine, multimodal analgesia should play a prominent
role in the perioperative analgesia plan. The inclusion of NSAIDs, acetaminophen,
local anesthetics, and membrane stabilizers will contribute to an overall decrease



Box 3

Preoperative buprenorphine discontinuation

� 0–4 mg – discontinue 24 hours before surgery

� >4–8 mg – discontinue 48 hours before surgery

� >8–12 mg – discontinue 72 hours before surgery

Suggested discontinuation time for buprenorphine based on totally daily preoperative dose
prior to surgeries with anticipated moderate to severe pain requiring postoperative opioids.
Decision to continue or discontinue buprenorphine preoperatively must be coordinated with
outpatient prescriber.

Data from T. Anthony Anderson, Aurora N. A. Quaye, E. NalanWard, et. al; To Stop or Not, That
Is the Question: Acute Pain Management for the Patient on Chronic Buprenorphine. Anesthe-
siology 2017;126(6):1180-1186. doi: https://doi.org/10.1097/ALN.0000000000001633.
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in opioid requirements for postoperative patients. Regional techniques should be
used when possible.17

For patients on methadone or buprenorphine for substance use disorder, a
discharge plan should be implemented. Although the surgeon may continue these
homemedications while the patient is an inpatient, a DEA-X license is required for initi-
ation or outpatient prescription of these medications. Thus, the patient should not be
discharged home with a prescription. Instead, coordination and appropriate follow-up
with the patient’s outpatient provider must be established. Patients with a history of
substance use disorder are at higher risk for opioid overdose.18

After a focused pain history is obtained, patients should be counseled on expecta-
tions regarding postoperative pain management. Patient satisfaction may be
increased with a preoperative discussion of pain management expectations. Expecta-
tions of pain levels too high or unrealistic expectations of zero pain may be
detrimental.19

For those patients with implanted pain devices such as intrathecal pump or spinal
cord stimulators, it is necessary to formulate a plan for continuation/discontinuation
with the patient’s chronic pain provider. Intrathecal drug delivery systems, for
example, should be continued during the operative period if possible.20 If there may
be consideration of MRI, the compatibility of the device should be confirmed.
For the uncomplicated patient, enhanced recovery after surgery guidelines exist for

select surgeries, and may guide the surgeon in developing an analgesic plan.
Enhanced recovery after surgery guidelines have been shown to decrease complica-
tions, costs, and opioid use postoperatively.21,22 For the more complex patient, the
surgeon should coordinate with the patient’s outpatient pain provider. The anesthesi-
ologist will also be instrumental in preoperative, intraoperative, and postoperative
strategies to optimize pain control.
Intraoperative analgesia strategies often are managed by the anesthesiologist.

However, it is important to ensure a multidisciplinary discussion as to the course of
action. Regional anesthetic techniques should be considered and discussed between
the surgical and anesthesia teams. Depending on hospital protocol, either the surgical
team or anesthesiology teammay order analgesics in the preoperative area to aid with
postoperative analgesia. Common premedications include NSAIDs, acetaminophen,
and gabapentinoids. Home medication reconciliation should be performed so the pa-
tient does not receive redundant medications (eg, preoperative gabapentin for a pa-
tient taking pregabalin). Preoperative acetaminophen and NSAIDs have been shown
to reduce postoperative opioid consumption for a number of different surgeries.23

https://doi.org/10.1097/ALN.0000000000001633
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Preoperative gabapentin has been shown to be effective in decreasing acute pain by
blocking the development of hyperalgesia and decreasing central sensitization.24 For
those patients with chronic pain, a number of intraoperative strategies have been
found to have benefits that extend into the postoperative period. Dosing long-acting
opioids intraoperatively and adjuvant medication infusions, such as ketamine or lido-
caine, can offer a multimodal plan for postoperative pain relief.25

SUMMARY

Preoperative optimization of patients with chronic pain requires a multimodal and
collaborative approach. Providers must assess individuals on a case-by-case basis.
This approach includes a focused assessment of current outpatient pain regimens
and prescriptions, any past medical history that may create contraindications to addi-
tional prescriptions, any pertinent psychiatric and social history with a focus on sub-
stance use disorder, and a general assessment of pain. The provider must be
cognizant of medical conditions, such as OSA, respiratory disease, and cardiac dis-
ease, that will put the patient at higher risk for postoperative opioid induced respiratory
depression. Special care must be paid to those patients on long-term outpatient
opioid prescriptions, especially buprenorphine and methadone. Multimodal analgesia
should be used to aid postoperative analgesia and minimize the amount of opioid
required for postoperative care. For patients with chronic pain, providers should reach
out to the patient’s outpatient prescribers and pain specialists to ensure a safe and
effective analgesic plan.
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