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Pain after Thoracic Surgery

• Thoracic surgery: one of the most painful surgical procedure

• Post-operative pain

• Lead to poor outcome

• Atelectasis, pneumonia, longer hospital stay, poor quality of life

• Chronic post-thoracotomy pain syndrome

• Sources of pain

• Surgical incision, Rib damage or resection, Chest tubes, etc.



Post-thoracotomy pain & Pulmonary function

• Changes in pulmonary function

• Reduced FVC, FRC

• Reduced 10-15% in

abdominal surgery

• Reduced 35% in

thoracotomy

• Aggravate atelectasis, shunting,

hypoxemia

• Reduced inspiration, effective

coughing, expectoration



Pathophysiology of thoracotomy pain

• Nociceptive somatic afferent

• Main source of pain

• Arise from intercostal nerve

• Chest wall, pleura, skin incision,

trocar insertion, muscle splitting,

rib retraction, chest tube

• Transmitted to ipsilateral dorsal

horn of spinal cord





Pathophysiology of thoracotomy pain

• Inflammatory mediators: prostaglandins,

bradykinin, histamine, potassium→ direct

activate nociceptive receptors (primary

sensitization)

• Hyperexcitability of dorsal horn neuron→

glutamate release→ activate NMDA

receptors → increase of spinal cord

neurons response (central sensitization)



Pain control after
thoracic surgery

• Minimize the sources of pain

• Blockage of pain transmission/

transduction

• Blockage of inflammation

• Blockage of pain perception







Muscle sparing thoracotomy





Fixation of rib



Pericostal / Intracostal suture





Intercostal flap



















Thoracic epidural
analgesia (TEA)

Traditionally “Gold standard”
for post-thoracotomy analgesia







Pre-emptive analgesia

• Anti-nociceptive treatment started before the noxious stimulus

• To prevent the establishment of altered central processing of sensory
input that amplifies postoperative pain

• Decrease acute postoperative pain

• Inhibit the development of chronic postoperative pain

• Pre-incisional thoracic epidural analgesia, paravertebral blocks,
NMDA antagonists, systemic opioids









Thoracic epidural analgesia

• Failure rate: 15%

• Complication

• Hypotension

• Respiratory depression

• Epidural hematoma

• Epidural abscess

• Urinary retention

• Contraindication: coagulopathy including anticoagulation





Thoracic Paravertebral block

• Failure rate: lower than TEA

• Provide comparable pain relief

• Less systemic side effects

• Hypotension, urinary retention, nausea, vomiting







Intercostal nerve block



Continuous local anesthetic agent infusion





Systemic analgesia










