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2008b(4): Briefly outline the pharmacology of ketamine with reference to its 
use as an analgesic agent in the post-operative period. 
General: Ketamine is a dissociative anaesthetic agent which can be used for 
induction of general anaesthesia, as a sole anaesthetic agent, for post-operative 
analgesia and for pain relief in the chronic pain setting 
 
Physicochemical:  
Formula phenycyclidine derivative 
Preparation 10/50/100mg/mL racemic (R & S) ketamine-HCl 

S(+) isomer has greater analgesic potency 
H2O soluble  

Preservative Benzethonium–Cl 
MOA non-competitive antagonist of NMDA-R Ca2+ channel 

+ inhibits NMDA-R activity via phenycyclidine binding 
site 
?opioid/muscarinic receptor modulation 

Route of Administration IV, IM (main) PO, PR (alternative) 
Dose IV 1-2mg/kg; onset 30secs 

IM 10mg/kg; onset 5-10mins 
Pharmacodynamics:  
CVS  
HR/SV/contractility intrinsically negatively inotropic, although direct 

stimulation of SNS, therefore ↑HR/SV/contract; high 
doses will exhaust catecholamine stores thereby 
unmasking the negative inotropic effect 

CO ↑ 
MAP ↑ 
SVR nil effect or slight ↑ 
Myocardial O2 consumption ↑ 
RS  
RR ↑ 
Bronchial tone bronchodilation 
Laryngeal reflex preserved 
↓pO2/↑pCO2 Nil 
CNS dissociative anaesthesia (break thalamolimbic 

connection) 
Emergence dysphoria, nightmares, hallucinations (↓by BZD, opioid 

use) 
EEG dominant θ activity, loss of α rhythm 
Excitation nil 
ICP/CPP/CBF/CMRO2 ↑ 
IOP ↑ 
GIT  
N&V ↑ compared with STP/propofol 
Secretions ↑, minimized with anti-cholinergics 
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GU  
Renal  nil 
Uterine tone ↑ 
Pain on injection no, except IM 
Histamine release transient rash in 15% 
Allergy/anaphylaxis rare 
Special groups emergence phenomena in all but very young & very old 
 ↓torniquet hypertension 
 ↓inotropes needed in septic patients 
 high potential for abuse 
Pharmacokinetics:  
Absorption oral bioavailability 20%, well absorbed IM 
Distribution Vd high – 3L/kg, high lipid solubility 
 ~25% protein bound 
 t1/2α = 11min (recovery 1° through distribution) 
Metabolism hepatic (N-demethylation, hydroxylation), flow 

dependent (Q) 
 active metabolites: norketamine (30% as potent) 
Elimination urine (t1/2β = 2.5hr) 
 relatively rapid offset after prolonged infusion 
  
 
Post-operative Analgesia: 

- ketamine has a role in the management of both acute and chronic pain 
- it can be used to provide analgesia in the post-operative period, mostly 

by continuous IV infusion 
- usual dose range is between 4-12mg/hr 
- can be used an adjunct to other post-operative analgesic techniques 

such as opioid PCA’s 
- is opioid sparing 
- used as a pre-emptive analgesic in chronic pain states and for 

phantom limb & neuropathic pain 
  


