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Purpose: There is an array of concerns that 

anesthesia providers must assess within the 

opioid dependent patient population. 

Extensive time and resources have been 

devoted to establishing new methods of 

counteracting acute pain in patients that 

possess opioid dependent chronic pain. 

Intraoperative use of N-methyl-D-aspartate 

(NMDA) antagonists offer a promising 

alternative to pure opioids.

o The Centers for Disease Control and 

Prevention (2017) estimated that the United 

States suffered $78.5 billion in debt from 

prescription opioid abuse 

o Approximately 10% of patients prescribed 

opioids for chronic pain (National Institute 

on Drug Abuse, 2021)

o Problems include: hyperalgesia, inadequate 

pain control, and poor patient outcomes

o Research does not support a definitive 

protocol

o The NMDA receptor:

o exists mainly in the central nervous 

system

o activated by glutamate and glycine

o activates neuronal pathways leading 

to the development of chronic pain 

and opioid tolerance

o Disrupting this pain pathway with NMDA 

antagonists offers an opportunity to combat 

chronic and acute pain (Baskaran et al., 

2020)

Studies included: (1) case study and (5) 

randomized controlled trials. Common themes 

included:

1. Evidence supports NMDA antagonist 

implementation to reduce postoperative 

pain:

o Gottschalk et al., 2011: Intraoperative 

methadone bolus (0.2 mg/kg) significantly 

reduced postoperative pain and opioid 

requirements (48-72 hours after surgery) 

compared to continuous sufentanil bolus (0.75 

mcg/kg) followed by sufentanil infusion (0.25 

mcg/kg/hr) for complex spine surgery.

o Nielsen et al., 2017: Intraoperative low-dose 

intravenous ketamine bolus (0.5 mg/kg) and 

infusion (0.25 mg/kg/hr) decreased morphine 

consumption compared to placebo/normal 

saline bolus (0.02 mL/kg) and infusion (0.01 

mL/kg/hr).

o Nielsen et al., 2018: In a one-year follow-up to 

the initial Nielsen et al. 2017 study, long term 

pain and opioid consumption was also reduced 

in the low-dose intraoperative ketamine group 

versus the placebo.

o Quiambao, 2016: A case study of intraoperative 

multimodal therapeutic regimen containing 

gabapentin, methadone, ketamine, 

dexamethasone, methocarbamol, and 

acetaminophen supported reduced 

postoperative pain in a patient with chronic 

opioid use.

2. Insufficient evidence to support 

recommendation:

o Subramaniam et al., 2011: Intraoperative 

ketamine bolus (0.15 mg/kg) and 24-hour 

infusion (2 mcg/kg/min) did not reduce 

postoperative pain, postoperative 

hydromorphone requirements via patient-

controlled analgesia (PCA) pumps, or 

incidence of adverse effects compared to 

placebo/normal saline bolus and infusion.

o Sahmeddini et al., 2018: Intraoperative 2% 

lidocaine hydrochloride bolus (1.5 mg/kg) and

continuous infusion (2 mg/kg/hr) showed 

better reduction in postoperative pain, 

sedation, analgesic requirements, 

and improved patient satisfaction compared to 

ketamine bolus (0.35 mg/kg) and continuous 

infusion (0.2 mg/kg/hr) and placebo/normal 

saline bolus and infusion. These outcomes 

were improved in the ketamine group 

compared to the placebo/normal saline 

recipients.

o Small sample sizes in some studies

o Unable to assure complete blindness of all 

providers due to patient safety and/or study 

design

o Type of surgical procedure performed varied 

between studies

o Inconsistent intraoperative dose, route, and 

medication choice between studies

o Multi-modal analgesia blurrs the direct 

cause and effect relationships of NMDA 

antagonists on post-operative outcomes

o Decreased questionnaire response rate
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o 485 adult surgical patients 

o All patient with a history of chronic opioid 

use/abuse

o Patients were ASA  I-III

PICO Search Strategy Chart

Can perioperative administration of NMDA 

antagonists as opposed to pure opioid 

agonists decrease postoperative pain in adult 

surgical patients with a history of chronic 

opioid use?

PRISMA 2009 Flow Diagram

Evidence supports an opioid-sparing 

anesthetic to reduce postoperative pain in this 

patient population. They disagree with which 

treatment is superior, but the majority of

evidence supports NMDA antagonist 

implementation. Trials comparing individual 

doses and multimodal combinations of 

lidocaine, ketamine, methadone, and a pure 

opioid are necessary to block the many pain 

pathways. Further research is needed to 

prevent escalation of the modern day opioid 

epidemic.


