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Overview
• Multimodal analgesia
– Outcomes
– Individual analgesics
– Regional anesthesia

Multimodal Analgesia Approach
• Combinations of mainly non-opioid analgesics to
provide additive/synergistic analgesia while
minimizing opioid use/opioid-related side effects
• Key component of ERAS pathways
• Systemic analgesics:
– NSAIDs, acetaminophen, gabapentanoids
– NMDA antagonists (ketamine), NE/serotonin
reuptake inhibitors (tramadol)
• Regional anesthesia-analgesia
– Neuraxial and peripheral blocks/catheters

Multimodal Analgesia Approach
• Historically underutilized;  acceptance but still not
universally adopted
– Significant variability in use across hospitals
• Utilization rate ranging from 43 to 99%
– Less prevalent on day of surgery vs. after surgery
– Non-opioid analgesics are underutilized at many
institutions
• May be associated with improved outcomes
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NSAIDs
• NSAIDs (including COX-2 inhibitors) Þ
– ¯ Postoperative pain, opioid consumption, PONV
• When added to opioids, NSAIDs = superior
analgesia, opioid-sparing effect Þ ¯ PONV, sedation
• Commonly considered only as “weak” analgesics
– Surprising analgesic efficacy vs. opioids

Acta Anaesthesiol Scand 2005;49:601-13
Anesthesiology 2005;103:1296-304
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Single-Dose Analgesics: >50% Relief for
Moderate-Severe Postoperative Pain
Drug
Celecoxib PO 400 mg
Ibuprofen PO 600mg
Oxycodone PO 15mg
Ibuprofen PO 400mg
Meperidine IM 100mg
Morphine IM 10mg
Ketorolac IM 30mg
Celecoxib PO 200 mg
Acetaminophen PO 1000mg
Tramadol PO 100mg
Codeine PO 60mg

Mean NNT
2.1
2.4
2.4
2.7
2.9
2.9
3.4
3.5
3.8
4.8
16.7

95% CI
1.8 - 2.5
1.9 - 3.3
1.5 - 4.9
2.5 - 3.0
2.3 - 3.9
2.6 - 3.6
2.5 - 4.9
2.9 - 4.4
3.4 - 4.4
3.8 - 6.1
11.0 - 48.0

Acetaminophen
• When added to opioids, acetaminophen produces
superior analgesia and opioid-sparing effect Þ ¯ opioidrelated adverse events (PONV, sedation)
• Systematic review Þ concurrent administration of
acetaminophen and NSAIDs will result in superior
analgesia vs. either agent alone

Pain 2013;154:677-89
Anesth Analg. 2010;110(4):1170-9

Before Surgery

Gabapentanoids
– Multiple meta-analyses: single dose preoperative
gabapentanoids Þ ¯ opioid consumption/pain/PONV
– Inconsistent analgesic benefits of gabapentinoids for
specific surgical procedures

Intraoperatively

– Recent publications questioning the overall analgesic
benefits of gabapentanoids
• Low quality of evidence for a clinically relevant benefit
• Serious adverse events were poorly reported

Postoperatively

Br J Anaesth 2015;114:10-31
BMC Anesthesiology 2017;17:85
Acta Anaesthesiol Scand 2016;60:1188-208

Pain 2013;154:677-89
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Gabapentanoids

Local Anesthetics (Non-regional)
• IV lidocaine

• Recent concern with adverse events with gabapentanoids
• Gabapentin Þ  respiratory depression in laparoscopic
surgery patients (immediate postoperative period)
• Continuation of chronic (home) gabapentinoids
postoperatively Þ  naloxone for oversedation, RD
• Among patients receiving prescription opioids,
concomitant treatment with gabapentin Þ  risk of
opioid-related death
Anesth Analg 2017;125:141-6
Br J Anaesth 2018;120:798-806
PLoS Med 2017;14:e1002396

– ¯ Postoperative pain/opioid use, earlier return of GI function,
and ¯ hospital LOS after open procedures
– Optimal dose, duration, timing of administration uncertain

• Transdermal lidocaine
– Not an effective adjunct for postoperative pain management
– Low risk profile, may be beneficial for laparoscopic cases

• SQ LA (wound catheters/single infiltration)
– Single dose infiltration Þ ¯ short-term pain
– LA injected via wound catheters did not reduce pain intensity
Dis Colon Rectum 2012;55:1183-94
Curr Med Res Opin 2015;31:575-81
Acta Anaesthesiol Scand.2014;58:402-10
Acta Anaesthesiol Scand 2011;55:785-96

NMDA Antagonists
• Ketamine (low dose/subanesthetic)
– ¯ Postoperative pain, opioid consumption, PONV
– Does not significantly ¯ overall risk of developing CPSP

• Magnesium
– ¯ Postoperative pain, opioid consumption, PONV
– No reports of clinical toxic effects due to elevated levels

• Dextromethorphan
– ¯ Postoperative pain, opioid consumption
– May be associated with PONV, dizziness, sedation
Cochrane Database Syst Rev 2006;1:CD004603
Acta Anaesthesiol Scand 2014;58:1199-213
Anesthesiology 2013;119:178-90
Anesthesiology 2016;124:696-705

Regional Anesthesia
• RAA is an integral part of most ERAS pathways
• Complements ERAS goals (facilitate pt recovery)
• Component of multimodal analgesia
• Use of a local anesthetic-based regimen will:
– Minimize opioid use
– Provide superior analgesia
– Confer possible physiologic benefits
• Tailor the technique to the surgical procedure

TAP Blocks
• TAP blocks Þ ¯ postoperative opioid consumption
• Meta-analyses in laparoscopic surgery:
– Weighted mean difference of -5.74 mg (95%CI: -8.48 to 2.99) morphine IV equivalents
– Preoperative TAP block Þ greater effects on early pain
and opioid consumption compared with postoperative
administration
• Meta-analysis in all surgeries (including open)
– ¯ Morphine consumption at 24 hr after surgery by mean
difference 0f -14.7 mg (95%CI: -18.4 to -11.0)
Anesth Analg 2014;118:454-63
Can J Anaesth 2016;63:1184-96
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Interscalene Block
• Meta-analysis of 23 RCTs comparing ISB vs. none for
shoulder surgery
• Use of ISB Þ opioid-sparing effect/¯ opioid-related side
effects up to 12 and 24 hours postoperatively, respectively
– ¯ Postoperative opioid consumption up to 12 hours
• No decrease in opioid use at 24 hours
– ¯ PONV at 24 hours
– Expedited PACU and hospital discharge
Anesth Analg 2015;120:1114-29

Anesth Analg. 2014;118:454-63

Adjuncts to Regional Anesthesia
• Addition of various adjuncts may enhance postoperative
analgesia or decrease opioid consumption
• Perineural dexamethasone meta-analysis:
– 9 RCTs (760 subjects)
– ¯ Postoperative opioid consumption with perineural
dexamethasone group
• Mean = -8.5 mg (95%CI: -12.3 to -4.6) of IV morphine
equivalents
–  Sensory analgesia duration [mean = 473 (95%CI: 264682) minutes and motor block duration [mean = 500
(95%CI: 154-846) minutes
Pain Res Treat 2014;2014:179029
Anesth Analg 2015;120:1114-29

Pain Res Treat 2014;2014:179029
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Why Would ¯ Perioperative Opioid Use
Not Lead to a ¯ Chronic Opioid Use?
• May be related to opioid prescribing practices
• Historical-prospective QI study of an ERAS protocol
implemented for CR patients
• Although implementation of CR ERAS resulted in 
opioid-free anesthesia, there was no impact on
discharge opioid prescribing practices
• Majority were discharged with opioid RX, including
those with low d/c pain scores, no preoperative opioid
use, and low morphine ME before d/c
Anesth Analg 2017;125:1784–92

Excessive Dosage of Opioid
Prescriptions
• Wide variability in opioid RXs for surgical procedures
• 642 pts Þ 5 outpatient procedures
– Only 28% of pills were taken; <2% obtained refills
• Systematic review (11 studies; 3525 surgical patients)
– Patients using substantially less opioid than prescribed
– Majority patients consumed 15 pills or less
– Proportion that used opioids ranged from 5.6% to 59.1%

Anesth Analg 2017;125:1784–92

Final Thoughts
• It is possible to deliver an opioid-free anesthetic
– Systemic non-opioid analgesics
– Regional anesthesia with a local anestheticbased solution
• Decreasing perioperative opioid consumption may
not necessarily automatically lead to a decrease in
postdischarge opioid use

– 70% patients kept excess opioids
Anesth Analg 2017;125:1784–92
Ann Surg 2018 [Epub ahead of print]
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