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What is Enhanced Recovery 
After Surgery (ERAS)?

 A research-based approach using selected pre-, intra-, and post-
operative interventions in concert to optimize outcomes and the 
patient experience.

 ERAS programs have been a standard practice in Europe for 
many years and consist of  up to 21 different components.

 These enhanced recovery programs have demonstrated significant 
reductions in LOS, blood loss, time to ambulation, and 
complications; and increases in patient satisfaction around pain.

 They and are being used in 95% of  surgery patients in the UK.



Mission

To optimize the perioperative care of  
cardiac surgical patients through 
collaborative discovery, analysis, expert 
consensus, and dissemination of  best 
practices.

ERAS® Cardiac Surgery
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CONSEQUENCES OF PAIN
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OPIOID SIDE EFFECTS
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• Studied > 18,000 postoperative patients.

• Thirty-six percent received no opioids for 24-hr prior to d/c; yet 
45% of  them were prescribed opioids when they left the hospital.

• Opioids are not regularly prescribed in a patient-specific manner to 
postoperative patients. 



Source: CDC
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Multimodal Analgesia

• Concurrent use of primarily nonopioid analgesics 
which may have additive, +/- synergistic effects 

• Achieves superior analgesia and decreases 
opioid use and opioid-related adverse effects

• Critical concept of enhanced recovery after 
surgery (ERAS) programs



Why Multimodal Analgesia?

Brummett CM. JAMA Surg. 2017;152(6)
Shah A. MMWR Morb Mortal Wkly Rep. 2017;66(10):265-269

Chen EY. JAMA Surg. 2018;153(2)

With an incidence of  
6%, prolonged opioid 
use  (>1 year) may be 
considered the most 
common postop-surgical 
complication

Following surgical 
procedures, ~ 44% of  
patients are discharged 
with an opioid 
prescription despite not 
requiring any opioids within 
24-hours of  discharge 



Multimodal Analgesia

Decrease total opioids on discharge

Decrease opioid prescribing for pts in ICU

Decrease opioid prescribing for pts on telemetry

Educate patients pre-operatively on pain expectations 
post-surgery



Manage Patient Expectations

• Patients should receive preoperative counseling to establish 
appropriate expectations of  perioperative analgesia targets.

• Pain assessments must be made in the intubated patient to 
ensure the lowest effective opioid dose.

• The critical-care pain observation tool (CPOT), behavioral 
pain scale (BPS), and bispectral index (BIS) monitoring may 
have a role in this setting. 



Opioid Stewardship

• PO: Avoid initiation of  long-acting (12-24 hour) agents

• IV: PCAs preferred to protocolized dosing

• Transdermal patch: reserve for chronic pain

• Limit duration (48-hour stop to trigger reassessment)

• Avoid co-prescribing benzodiazepines

• Limit MME < 50 mg/day



OPOID SPARING 
STRATEGIES

• Acetaminophen

• Gabapentin

• Tramadol

• Dexmedetomidine

• Ketamine

• Regional Anesthesia



Acetaminophen

• Disadvantages
• Cost (IV)

• Recommended routinely in ERAS Society guidelines
• Schedule maximum dose
• Avoid other acetaminophen-containing products
• PO vs IV?



Acetaminophen

• May be the safest non-opioid analgesic.

• IV acetaminophen may be better until gut function has recovered 
postoperatively.

• When added to opioids, acetaminophen produces superior analgesia, 
an opioid-sparing effect, and independent antiemetic actions.

• Acetaminophen dosing is either enteral or parenteral at 1g every 6 
hours.

• Combination acetaminophen preparations with opioids should be 
discontinued.







Gabapentin/Pregabalin

• Within 24-hours of  gabapentin/pregabalin initiation, a 
significant decrease in opioid consumption has been 
demonstrated.

• Precautions (dose-dependent)
• Dizziness
• Drowsiness

Ucak A. J Cardiothorac Vasc Anesth. 2011;25(5):824-829
Pesonen A. Br J Anaesth 2011; 106:873–881

Joshi SS. Ann Card Anaesth 2013; 16:180–185



Gabapentin

• The precise mechanisms by which it produces its analgesic 
and actions are unknown.

• Binds to voltage-gated Ca2+ channels

• 600-1200 mg PO 2 hours pre-op followed by 100-600 mg 
TID post-op
• Reduced pain, opioid use, & PONV.
• Increased extubation time & sedation.

• Pregabalin also decreases opioid consumption and is used in 
postoperative multimodal analgesia.



Tramadol

• Tramadol has dual opioid/non-opioid effects but with a 
high delirium risk.

• Tramadol produces a 25% decrease in morphine 
consumption, decreased pain scores, and improved patient 
comfort postoperatively.



Dexmedetomidine

• An intravenous alpha-2 agonist, reduces opioid 
requirements.

• A meta-analysis of  dexmedetomidine infusion reduced all-
cause mortality at 30 days with a lower incidence of  
postoperative delirium and shorter intubation times.

• Dexmedetomidine may also reduce AKI after cardiac 
surgery.



Ketamine

• NMDA receptor antagonist with dose-dependent CNS and 
sympathomimetic effects
• Anesthetic dose= dissociative state
• Analgesic dose (</= 8 mcg/kg/min): reduces post-op pain, 

opioid hyperalgesia, N/V, opioid consumption

• Favorable hemodynamic profile, minimal respiratory 
depression, analgesic properties, and reduced delirium 
incidence.

Schwenk ES. Reg Anesth Pain Med. 2018;43(5):1
Devlin JW. CCM Journal Vol 16.; 2018  



Ketamine

• Intraoperative dosing is 50 mg pre-incision (gives you 0.5-
1.0 mg/kg for most patients) followed by infusion at .125 
mg/kg/hr.

• Turned off  once protamine is given, to minimize the 
Ketamine "stunning" when patients are woken up for 
extubation in the CVICU.



Regional Anesthesia

Spinal

Epidural/Paravertebral

Parasternal block

Pre-fascial plane infusion for minithoracotomy

Serratus Anterior Block

Cryoanalgesia- intercostal ablation of  axon (ganglion preserved)









CVICU

 Fentanyl infusion

 Dexmedetomidine or propofol infusion

 Acetaminophen

 PCA pumps

 Early mobility

 Alternative healing services



NSAIDs

• Precautions?

• Place in therapy?

Beverly A. Anesthesiol Clin. 2017;35(2):e115-e143
Liu G. Am J Cardiol. 2014;114(10):1523-1529  



Precautions: NSAIDs in CV Surgery

Pro Con

Nussmeier NA. N Engl J Med. 2005;352(11):1081-1091
Engoren MC. J Cardiothorac Vasc Anesth. 2007;21(6):820-826

Engoren M. Ann Thorac Surg. 2011;92(2):603-609
Oliveri L. J Cardiothorac Vasc Anesth. 2014;28(2):274-279



NSAIDs

• All NSAIDs are not created equal

• Precautions
• CV events (COX-2 > COX-1)
• Bleeding (COX-1 > COX-2)

 Place in therapy
 Non-CABG
 Younger, low bleed risk

Beverly A. Anesthesiol Clin. 2017;35(2):e115-e143
Liu G. Am J Cardiol. 2014;114(10):1523-1529

Devlin JW. CCM Journal Vol 16.; 2018  



NSAIDs: Not Created Equal

Schmidt M, Eur Hear J - Cardiovasc Pharmacother. 2016;2(2):108-118

CV events (COX-2 > COX-1)         Bleeding (COX-1 > COX-2)



Neuropsychopharmacology (2017) 42, 1752-1765;
doi:10.1038/npp.2017.51

Opioid-Sparing Effect of Cannabinoids: 
A Systematic Review and Meta-Analysis

“In summary, pre-clinical studies provide robust evidence of 
the opioid-sparing effect of cannabinoids”

Opioid-Sparing Effect of Cannabinoids: A 
Systematic Review and Meta-Analysis



Summary

Although no single pathway exists for multimodal opioid-
sparing pain management, the consensus ERAS Cardiac panel 
concluded there is sufficient evidence to recommend that 
programs consider:

Acetaminophen, Tramadol, dexmedetomidine, and 
pregabalin/Gabapentin, based on formulary availability in 
developing individual ERAS® protocols.
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