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2009a(5)/2004a(4)/2001b(12): Outline the effects of an opioid injected in the 
intrathecal space 
General: Opioids into the intrathecal space are commonly given in conjunction 
with a LA agent 

- Degree of effects depends on: 
o Choice of drug (morphine v fentanyl v sufentanil) 
o Dose (most effects are dose-dependent) 

 Intrathecal doses are small cf IV/epidural doses 
Effects: 

- Interaction with μ1, μ2, κ receptors 
o Pre- & post-synaptic 

- Cause hyperpolarisation via ↑K+ conductance 
- Pre-synaptic receptor activation 

o Prevents release of excitatory NT (glutamate,  ACh, substance P) 
o May ↓inhibitory NT (glycine, GABA) release in higher centres → 

CNS excitation 
How are effects exerted? 

- Local effects (spinal cord) 
- Cephalad migration (bulk-flow) 

o ↑migration with relatively low lipid soluble opioid (morphine) cf 
higher lipid solubility opioid (fentanyl) 

o Uncommon due to small doses used 
- Systemic absorption (through venous plexus) 

o Uncommon due to small doses used 
Local Effects (Spinal Cord) 
Analgesia 

- Activation of μ-receptors in substantia gelantinosa of spinal cord 
- Prevents transmission of pain signals along primary afferent neurons Aδ 

and C pain fibres 
o C-fibre blockade > Aδ fibre 

- Closes the ‘gate’ involved in the gate-control theory of pain 
Orthostatic ↓MAP 

- 2° direct SNS blockade at sympathetic chain → vasodilation → venous 
pooling 

- Minimised with maintenance of normovolaemia 
Urinary retention 

- Direct inhibition of sacral parasympathetics → relax detrusor mm → 
↑capacity of bladder 

- ↑ internal urethral sphincter tone 
- ↑ risk young males 

Sustained erection/prevention ejaculation 
- through blockade of sacral parasympathetics  
-  

↓T°C 
- Inhibit shivering 
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Cephalad Migration Effect: lower incidence of these due to small doses used. 
Sedation 

- Direct effect on μ-receptors in reticular formation 
- Rapid effect at lower doses with ↑age 

Confusion 
- Anticholinergic (pre-synaptic blockade of ACh release) 

Pruritis 
- Interaction with μ-receptors in trigeminal nucleus 

CNS Excitation 
- Seen rarely with therapeutic doses (need +++) 
- manifest as myoclonic jerks 

o may resemble grand mal seizures 
- 2° bulk flow to brainstem/basal ganglia 

o Inhibition of glycine/GABA neurons 
↓HR 

- Due to direct stimulation of vagal nulei 
↓MV 

- Direct opioid effect depressing ventilatory centre of brainstem 
- ↑PaCO2 due to right-shift in ventilation v PaCO2 curve 
- Can be early (<2hrs) or late (6-12hrs) 
- Late 2° to bulk flow of (usually morphine) to brainstem 

N&V 
- Stimulation of dopamine receptors (opioid = partial agonist) at CTZ via 

cephalad flow 
- Also 2° ↓MAP 

Viral reactivation 
- Herpes simplex (oral, genital) 
- Related to interaction in trigeminal nucleus 

↑ADH 
- questionable occurrence in humans 

 
Systemic Absorption Effects: absorption through epidural venous plexus → 
rare due to small doses used 
↓gastric emptying, ↓gut motility 

- Direct effect on smooth mm (systemic absorption through venous plexus) 
↓MAP 

- Mast cell degranulation → histamine release → vasodilation (rare with 
fentanyl, ↑with morphine) 

- Fentanyl absorption → direct action respiratory centre → ↓MV 
 

 


