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Why do we treat 
postoperative pain?

• Decrease adverse postoperative 
outcomes

• Quality of life
• Return to normal daily activities.(ERAS)

• Cost of care
• extended hospital length of stay 
• Readmissions of inpatients or 

unexpected admissions to 
hospital of outpatients (ODS)

• Patient satisfaction
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Why do we treat postoperative pain?

• Decrease persistent postoperative pain (Acute postoperative pain 
is a major risk factor for the development of PPP)
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Pain pathways
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Transduction
Common mediattors
Prostaglandin
K+
Lactic acid 
H+
Serotonin Bradykinin
ATP
Histamime
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Transmission, modulation and perception
Neurotransmitter
• Main neurotransmitter of C-fibers =
       substance P
• Main neurotransmitter of A-delta fibers = 

glutamate

Ascending tracts in spinal cord 
• Spinothalamic tract (A-delta)
→ thalamus→somatosensory cortex →PAG in 
brain stem (descending inhibitory pathway)
• Spinoreticular tract ( C-fibers)→reticular 

formation→thalamus and limbic system 
(memory and emotional components of 
pain)

Modulation (Descending inhibitory pathway)
• Decrease production of sub P and glutamate in 

nerve fiber terminal synapse
• Reduce pain signal in 2nd order neuron 
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Concepts to improve postoperative pain management

• Pre-emptive analgesia
• Preventive analgesia

• Multimodal analgesia
• Administration of 2 or more drugs that act by different mechanisms for providing 

analgesia.
• Administered via the same route or by different routes. Thus, the 
• Aim of multimodal analgesia

• Improve pain relief while reducing opioid requirements and opioid related adverse 
effects.

• Proactive analgesia 

Acute Postoperative Pain Management: Theerawat Chalacheewa,MD. Slide 7/39



Proactive analgesia

Regional analgesia
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Regional anesthesia/analgesia

• Neuraxial anesthesia/analgesia
• Spinal 

• Anesthesia
• Analgesia ; spinal morphine

• Epiduaral
• Anesthesia
• Analgesia ; LA+opioid (morphine/fentanyl)

• Peripheral nerve block
• Targeted nerve ; femoral nerve block, sciatic nerve block
• Interfascia plane block (analgesia, reliability?)
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Postoperative analgesia for colorectal surgery
(ERAS®) Society Recommendations: 2018

• Postoperative analgesia resulting in adequate pain control is essential 
in enhanced recovery pathways in colorectal surgery. 

• Although colon and rectal surgery (open and laparoscopic) differ 
considerably regarding technique, surgical trauma and early outcome. 

• Opioid avoiding or sparing techniques in both types of surgery are 
associated with early mobilisation, fast return of bowel function, fewer 
complications and a reduction in LOS. Therefore, the key is to avoid 
opioids and apply multimodal analgesia in combination with 
epidural analgesia (in open surgery) when indicated. 

• In fact, this multimodal strategy should ideally be included in the 
intraoperative period already and be a continuum postoperatively .
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Complications of epidural analgesia

• LA
• Hypotension
• LAST (local anesthetic systemic toxicity)
• Weakness

• Opioid
• OIVI (opioid induced ventilatory insufficiency)
• Nausea and vomit
• Pruritus
• Urinary retention
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Interfascial plane block

• Mechanism
• Local dispersion

• Bulk flow (pressure gradient)
• Diffusion ( concentration gradient)

• Systemic effect of LA

• Cause of block inconsistency
• Fascial structure (thickness of fascial plane, line of fusion, fascia 

interconnectivity)
• Fascial function (fascial gliding, viscosity, HA, gycoaminoglycan, fasciacyte, 

temperature, pH)
• Interfascial journey of nerves ( nerve variation)
• Other possible factors (site of injection, volume, needle size, direction of 

injection, tissue laxity, patient position, speed of injection, injection pressure)
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Multimodal Analgesia Drugs
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Weak 
opioids

Codeine

Tramadol
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Codeine
• Weak narcotic pain reliever and cough suppressant similar to morphine 

and hydrocodone
• Metabolism

• Maximum dose ; 120 mg/24 h
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Tramadol

• Tramadol has an oral absorption of 100%, with a mean bioavailability of 70% 
owing to a 20% to 30% first-pass metabolism after a single oral dose.

• Binds weakly to κ- and δ-opioid receptors and to the μ-opioid receptor
• The major active metabolite is O-desmethyl-tramadol (M1), which displays a 

μ-opioid receptor affinity 300 times greater than that of the parent drug
• SNRI (serotonin/norepinephrine reuptake-inhibitor)
• Maximum dose 400 mg/24  h
• The maximum dose of tramadol prescribed to advanced CKD patients 

(GFR<30) has been suggested to not exceed 50 mg orally twice a day  
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Acetaminophen (paracetamol)

• Indication
• Treatment of mild-to-moderate pain

• Mechanism
• Preferential inhibitor of COX-2 isoenzyme
• Stimulate effect of descending serotoninergic pathways
• Modulation of opioid system
• Increase activity of endocannabinoid system
• Inhibit nitric oxide production
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Paracetamol toxicity: Warnings

Keep total daily dose not more than 4 g/day (which is the maximum daily dose) / 
be aware of using combination product
Lower dose in patient with

Chronic alcoholism/ regularly alcohol intake >3 drink/day
Concomitant use of enzyme inducer
Malnutrition, old age, liver disease

Potentiation of warfarin effect was found (2 g/day of paracetamol for at least 3 
consecutive days → INR should be tested 3 to 5 days after the first paracetamol 
dose)

Acta Poloniae Pharmaceutica - Drug research 2014;71(1):11-23
J Clin Pharm Ther 2012;37:681-5.

Blood 2011;118:6269-73.
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Non-Steroidal Anti-inflammatory Drugs
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Non-Steroidal Anti-inflammatory Drugs
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Adapted from:   Warner TD, Mitchell JA. Cyclooxygenases: new forms, 
new inhibitors, and lessons from the clinic. FASEB J 2004;18(7):790-804.Acute Postoperative Pain Management: Theerawat Chalacheewa,MD. Slide 31/39



Adverse Effects of tNSAIDs/Coxibs
All NSAIDs 

 Gastroenteropathy - gastritis,
bleeding, ulceration, perforation
(tNSAIDs > COXIBs) 
• Cardiovascular 

 Thrombotic events 
 CHF

 Renovascular effects 
- Decreased renal blood flow 
- Fluid retention/edema 
- Hypertension 

 Allergic phenomenon 

Cox-1-mediated NSAIDs (tNSAIDs) 
 Decreased platelet aggregation (tNSAIDs 
 are contraindicated in chemotherapy- 
 induced thrombocytopenia)

Coxib = cyclo-oxygenase-2 selective inhibitor; NSAID = nonsteroidal anti-inflammatory drug; nsNSAID = non-specific NSAID
Clemett D, Goa KL. Drugs 2000; 59(4):957-80; Grosser T et al. In: Brunton L et al (eds.). Goodman and Gilman’s The Pharmacological Basis of 
Therapeutics. 12th ed. (online version). McGraw-Hill; New York, NY: 2010.Acute Postoperative Pain Management: Theerawat Chalacheewa,MD. Slide 32/39
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How do you choose right NSIADs

• Choosing the right NSAID for an individual patient requires that 
the relative risks for each type of side effect be considered 
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Nefopam
• Indication

• Treatment of moderate-severe pain
• An orphenadrine derivative

• is not an opiate and a non-steroidal anti-inflammatory drug.  

• Na and Ca channel blocker

• It inhibits the reuptake of serotonin, dopamine, and noradrenaline

• It does not cause respiratory depression. 

• Various adverse reactions have been reported, including nausea, vomiting, epigastric 
pain, dizziness, drowsiness and mental confusion, hypotension, tachycardia, skin 
rashes, xerostomia, and urinary retention
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https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/orphenadrine
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/opiate
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/non-steroidal-anti-inflammatory-drugs
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/serotonin
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/noradrenalin
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/respiration-depression
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/nausea
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/epigastric-pain
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/epigastric-pain
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/tachycardia
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/xerostomia
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/urine-retention


Nefopam (Acupan)
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Thank you
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