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Cardiac Surgical Pain

■ Multiple sites & sources of pain

– Incisional pain, sternotomy, chest retraction, operative positioning

■ intercostal nerve pain / visceral pain / leg pain (vein graft harvesting)

– invasion of chest tubes, endotracheal tube, tracheal suctioning, urinary catheter, 
IV lines, NG tube

■ Initial hemodynamic instability

■ Longer duration of acute postop. recovery

– peaks over the first 2 days

■ then, declines daily through postoperative day 6

■ pain from coughing continues to be severe throughout the first week



Postoperative Pain Management (1)

■ Potential complications associated with acute postoperative pain

– Sympathetic response to pain -> increase myocardial oxygen consumption -> 

predispose to arrhythmia, potentially myocardial injury

– Inadequate respiratory effort -> atelectasis, hypoxemia, pneumonia

■ Increased need for ventilator support, prolonged ICU/hospital stay



Postoperative Pain Management (2)

■ Poorly controlled postoperative pain

– nausea, anorexia -> compromising nutritional status & immunosupression

■ delayed wound healing, predispose to infection

– Insomnia, exhaustion -> aggravated delirium

– decreased ambulation -> increase risk of venous thromboembolism

– delay patient recovery

– prolonged outpatient opioid use

■ Persistent postoperative pain

– Poststernotomy neuralgia for at least 3months duration



Traditional Opioid Analgesia

■ IV / oral opioid

– Cornerstone of postoperative pain management

■ Side effects

– nausea, vomiting, constipation, ileus, urinary retention, pruritus

– sedation, delirium, respiratory depression

■ In cardiac surgery patients: vasodilatation -> hypotension, bradycardia

■ Impede quality & timing of patient recovery, prolong hospital stay, increase costs

– development of long-term opioid dependence



MULTIMODAL ANALGESIA 
STRATEGY



Analgesic Principles

■ Unless contraindicated, 

patients should receive an around-the-clock 

regimen 

■ Dosing regimens should be administered to optimize efficacy while minimizing 

the risk of adverse events

■ The choice of medication, does, route, and duration of therapy should be 

individualized 



Multimodal Analgesia Strategy

■ Use of multiple, simultaneous mechanisms of pain control acting synergistically 

■ To improve analgesic effect + to reduce the doses of any single agent 

■ Multiple pathways and mediators involved in nociception

– Targeting several mechanisms -> increase analgesic efficacy

– Combination of systematic & regional anesthesia

The aim of MMA

to improve pain relief while reducing opioid requirements and opioid-related adverse effects



Multimodal analgesia strategy

■ Multimodal, opioid-sparing analgesia

– Promoted for more than 20 yrs

– Only recently begun to have broad uptake

■ with increasing adoption of ERAS pathway



ERAS pathway

■ With the goal of improving and expediting patients’ recovery after surgery

■ “Fast Track” protocol

– Use of short-acting hypnotic drugs with reduced doses of opioids

■ Standardized multimodal analgesic regimen

■ IV, oral, rectal, topical

– Transition form IV to oral if possible

■ Less IV cannula-related complications, encourage mobility







NON-OPIOID ANALGESIA



Acetaminophen (1)

■ Analgesic with anti-pyretic properties

■ Act predominantly in the central nervous system

– increasing pain threshold by inhibiting isoforms of COX, COX-1, Cox-2, COX-3

– not inhibit COX activity in peripheral tissues > no anti-inflammatory property

■ Relatively safe non-opioid analgesia for cardiac surgery patients



Double-blind, RCT

IV AAP vs. placebo

↓ VAS scores at rest & deep breath







Prospective, randomized study

CABG

IV AAP vs. PO AAP

↓ Opioid consumption in IV AAP group



Systematic review

6 RCTs

IV AAP vs. PO AAP

No strong evidence of superiority of IV over oral



Acetaminophen (2)

■ 15mg/kg, up to 1g, 4 times daily (q 6hr)

■ Oral / parenteral forms

■ IV form 

– more often, conveniently used

– produces early, reliable, and higher peak blood and cerebrospinal fluid levels

■ not associated with an increased incidence of respiratory depression, nausea/vomiting 

– significant derangement of liver function has not been demonstrated



Randomized, placebo-controlled

IV AAP vs. placebo

↓ total morphine consumption, ↓ delirium 



Nonsteroidal Anti-inflammatory Drugs (1)

■ inhibit COX enzymes -> ↓ inflammation, pain, and fever

■ Nonselective agents: aspirin, ibuprofen, ketorolac, diclofenac

■ COX inhibitor-2 selective agents: parecoxib, celecoxib

– Reducing the risk of peptic ulceration associated with NSAIDs

■ oral, IV, topical, rectal



Multicenter, double-blind, RCT

CABG

valdecoxib/parecoxib vs. placebo

↑ Incidence of cardiovascular events 

COX-2 inhibitors should be avoided!!



Nonsteroidal Anti-inflammatory Drugs (2)

■ Renal complications

– Non-significant degree in healthy adults

– CPB mediated renal ischemia & systemic inflammation

■ Kidney medullary hypoxia during CPB -> decline in glomerular filtration rate

■ Inflammatory cytokines released

■ Caution in patients with bleeding, thrombotic tendencies, renal insufficiency!!

■ GI inflammation, peptic ulcer



Dexmedetomidine (1)

■ selective α2-adrenoceptor agonist

– sympatholysis, sedation, anxiolysis, and analgesia

■ Reduction of systemic NE release 

-> improve hemodynamic stability

-> ↓ myocardial oxygen demand

-> myocardiac protection



Retrospective, cohort study

CABG/valve surgery

Dexmedetomidine vs. No dexmedetomidine

↓ postop. Mortality, complications, delirium 



Dexmedetomidine (2)

■ IV infusion 0.2-0.6 mcg/kg/hr

– Initiated after CPB in OR & continued for <24 hrs postoperatively in ICU

■ No respiratory depression -> as sedative drug

■ Synergistic effect with opioids 

– resulting in reduced analgesic requirement 

both intraoperatively and postoperatively



Multicenter, randomized trial

CABG

Dexmedetomidine vs. propofol

↓ morphine consumption



Gabapentin (1)

■ Gabapentinoids : gabapentin and pregabalin

■ Analogue of the neurotransmitter γ-aminobutyric acid

■ analgesic, anticonvulsant, anxiolytic effects

■ S/E: dizziness, drowsiness, fatigue 

– careful monitoring for central nervous system adverse events, 

– especially in elderly patients 



Double-blind, RCT

CABG

Gabapentin vs. placebo

↓ morphine consumption, ↓ postop. pain



Gabapentin (2)

■ Gabapentin

– Preop.: 1200mg PO once (2hr before incision)

– Postop.: 300mg PO TID

■ Pregabalin

– Preop.: 300mg PO once (2hr before incision)

– Postop.: 150mg PO BID



Tramadol

■ Central analgesic effect through µ-opioid receptors

■ Dual opioid & non-opioid effects

■ not result in respiratory depression and causes less dizziness and drowsiness

■ High delirium risk

■ oral, rectal, and IV form



RCT

CABG

IV tramadol vs. placebo

↓ morphine consumption, ↓ VAS score



Double-blind, RCT

CABG

PO Tramadol vs. placebo

↓ cumulative morphine requirements, ↓ VAS score



Opiates

■ Morphine, diamorphine, synthetic opioids (fentanyl, alfentanil, remifentanil)

■ Recommends short-acting (fentanyl, alfentanil), ultrashort-acting (remifentanil 

infusion) instead of morphine

– Less side effects (respiratory depression, nausea)

■ Routes: IV, intrathecal, epidural

■ Used as adjuncts with local anesthesia in field blocks

■ Patches used predominantly in chronic pain



REGIONAL ANESTHETICS



Regional anesthesia techniques

■ Postoperative analgesia to the thoracic wall & surrounding structures

■ By placing either a thoracic epidural, a spinal anesthetic, a paravertebral block, or 

an intercostal block

■ Concerns: anticoagulated, cardiopulmonary bypass

– Spinal-epidural hematoma, nerve/spinal cord compression -> paraplegia



Prospective, RCT

CABG

TEA vs. G/A only

↓postop. complications



Parasternal Block



SUCCESS WITH 
MULTIMODAL THERAPY



Key to Success with MMA

1. Education of front-line providers and allied staff

2. Education of patients and families

3. Set realistic, specific goals

4. Quantitative pain assessments 

1. Multimodal analgesic strategy that targets different parts of pain pathways

2. Use of preemptive, scheduled non-opioid analgesics

3. Reginal anesthetic techniques

4. Minimize opioids

5. Nausea prophylaxis

6. Remove lines and tubes as soon as possible

7. Early extubation / early mobilization

8. Integration of pain management and recovery pathways into discharge planning 

1. Longitudinal data capture for program assessment

2. Obtain feedback from providers and patients to modify program

Education & 

Planning

Interventions

Continuous 

Improvement



Take-Home Messages

■ Optimizing postoperative pain control accelerates normalization of quality of life and 

functionality for patients. 

■ Inadequately treated acute pain can contribute to the development of chronic pain 

– in 20% of patients 

■ Opioids are associated with the undesirable side effects of sedation, respiratory 

depression, nausea, vomiting, and ileus. 

■ Multimodal analgesia has emerged as an essential component of ERAS pathways 

– concurrent use of primarily non-opioid analgesics 

– additive or synergistic, analgesic effect.






