
Pharm-09A5 Outline the effects of an opioid injected into the spinal intrathecal 
space. 
 
Background 
 
Opioids are injected into the intrathecal space, commonly in conjunction with local 
anaesthetic agents to provide surgical analgesia and anaesthesia 
 
Commonly used intrathecal opioid agents are: 
Morphine 200 ~ 1000 microg 
Fentanyl 10 ~ 25 microg 
Preservative free formulations must be used to avoid neurotoxicity 
 
Due to the proximity to effect site, doses used are significantly lower compared to 
intravenous and epidural routes 
 
Effects of intrathecal opioids 
 
Opioids exert action at opioid receptors (MOP, KOP, DOP) ! GPCR ! ↑K+ 
conductance ! cell membrane hyperpolarisation ! various inhibitory effects 
 
This generally leads to ↓release of excitatory neurotransmitters (Glu, ACh, substance 
P) at spinal cord ± higher centres ! variety of observed clinical effects 
 
Effects are exerted via 3 mechanisms: 

(1) local effect at spinal cord level 
(2) cephalad spread in CSF ! action at supraspinal sites 
(3) systemic spread (minimal) producing systemic effects 

 
Local effects at spinal cord level 
 
(1) Analgesia 
Sequence of events: 

(1) opioid injected into intrathecal space 
(2) diffuse across meninges (pia mater) 
(3) bind to spinal cord MOP in substantia gelatinosa of spinal cord ! inhibitory 

signalling (“closes the gate”) 
(4) disrupt ascending transmission of pain signal along afferent Aδ and C fibres 

 
(2) Hypotension 
Blockade of sympathetic chain ! vasodilatation and venodilatation ! hypotension 
(esp. orthostatic) 
 
(3) Urinary retention 
Blockade of parasympathetic sacral plexus ! contracts internal urethral sphincter + 
relaxes detrusor muscle ! urinary retention 
 
(4) Inhibit shivering !  may precipitate hypothermia 
Via spinal cord opioid receptors? 
 



(5) Reduce gastric emptying 
Via spinal cord opioid receptors 
 
(6) Priaprism and difficulty with ejaculation 
Via sympathetic block 
 
(7) Spinal cord damage 
If accidentally used opioid containing neurotoxic preservatives or contaminants 
e.g. benzyl alcohol, chlorobutanol (chloroform + acetone, cat. KOH), polyethene 
glycol, sodium bisulfite 
 
Cephalad spread 
 
Cephalad spread of opioid via CSF circulation may lead to its action at higher centres 
This is a dose dependent effect ! higher dose = more cephalad spread 
 
(1) Sedation 
Direct action on MOP in arousal pathways (reticular formation) 
Indirect effect via precipitating hypercapnia ± hypoxaemia 
 
(2) Respiratory depression 
Direct opioid depression of brainstem respiratory centre ! ↓RR and ↓chemoreceptor 
response to ↑PaCO2 
Overall results in ↓minute ventilation 
Early respiratory depression usu. with lipophilic agents (e.g. fentanyl and sufentanil) 
Late respiratory depression usu. with hydrophilic agents (e.g. morphine) ! because it 
is bound less to spinal cord and ∴ slowly carried rostrally to brainstem 
 
(3) Confusion 
Disrupt CNS cholinergic transmission and presynaptic ACh release ! disrupt arousal 
pathway ! precipitate confusion/delirium (esp. in susceptic elderly patients) 
 
(4) Pruritis 
Interaction with MOP in trigeminal nucleus ! facial pruritis 
 
(5) Nausea and vomiting 
Dual effect of opioids ! stimulate DA receptors at chemoreceptor trigger zone while 
direct inhibition of vomiting centre 
Overall imbalance may trigger N&V 
 
(6) Paradoxical excitation 
At supratherapeutic doses ! may ↓release of inhibitory neurotransmitters (Gly, 
GABA) in higher centres ! paradoxical excitation 
Clinical manifestation ranging from myoclonus to seizures 
 
Very rare at commonly used doses (few case reports only) 
 
(7) Viral reactivation 
Reactivation of herpes virus possible ! cold sores 



Mechanism likely opioid interacting with trigeminal nucleus in susceptible patient 
with a history of HSV infection 
 
(8) SIADH 
Water retention 
Questionable clinical significance in humans 
 
(9) Miosis 
Direct action of opioid on Edinger-Westphal nucleus (via oculomotor efferent) 
 
Systemic effects 
 
Intrathecal opioid may spread to the systemic circulation via vascular absorption 
Clinically, this transfer occurs in negligible amounts for intrathetcal morphine (low 
lipid solubility) 
 
Effects include delayed ↓gastric emptying, ↓gut mobility and histamine release 
 
Examiner’s comments - 39% passed 
 
Questions on intrathecal opioids have been asked in previous examinations and 
candidates seem to struggle with the concepts involved. 
The main points expected for a pass include: The fate of the intrathecal opioid i.e. 

(1) passage across the meninges to exert its action on spinal cord opioid 
receptors 

(2) some cephalad spread in the CSF to supraspinal centres 
(3) minimal systemic absorption to exert systemic effects. 

 
The main effect is segmental analgesia, with little motor or sympathetic effects. 
Some appreciation that the extent of distribution is determined by the lipid 
solubility of the agent and that most of the effect of the opioid is due to its action 
on the spinal cord. 
More detail was expected on respiratory depression, given its clinical importance. 
Early respiratory depression is more likely amongst the lipophilic opioids eg 
fentanyl. Late depression is more likely with hydrophilic agents such as morphine 
as it is bound less to the spinal cord and so is carried in the CSF to respiratory centres 
in the brain. Point were awarded for mentioning which opioids are commonly used 
intrathecally, in what doses and their onset and duration of action. 
 
Bonus marks were allocated for: Statements about the low dose of intrathecal as 
compared to intravenous or epidural opioids, showing understanding of the fate of 
intrathecal opioids, synergism with local anaesthetics, neurotoxic additives which 
render certain opioids unsuitable for intrathecal use, development of tolerance, other 
less common side effects. 
 


