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2008b(1): Outline the potential beneficial and adverse effects of isoflurane 
on the cardiovascular system (include mechanism of action) in patients 
with ischaemic heart disease. 
General: Isoflurane is a halogenated methyl ether volatile anaesthetic agent 
used for the induction and maintenance of general anaesthesia. It is a structural 
isomer of enflurane. 
 
Effect Isoflurane Patient with IHD 
Carotid sinus reflex preserved potential advantage as 

helps to maintain CO & 
CPP in presence of 
↓MAP 

Chronotropic effects ↑ 2° preserved reflex potential disadvantage as 
tachycardia results in 
↓time in cardiac cycle for 
coronary blood flow 
(diastole) 

Inotropic effects dose dependent mild 
negative inotropicity  

potential advantage as 
↓inotropy results in 
↓myocardial O2 demand 

CO maintained potential advantage as 
helps to minimize ↓in 
MAP and maintain CPP 

Arrhythmogenicity minimal change in risk advantage (no 
sensitization to 
catecholamines) 

Coronary blood flow ↑ 2° to vasodilatation potential advantage as 
↑O2 delivery to 
myocardium 

CMRO2 ↓ potential advantage as 
↓myocardial O2 demand 

CVP ↑ 2° ↓stroke volume  
SVR ↓ potential disadvantage as 

↓SVR → ↓MAP→ ↓CPP 
MAP ↓ 2° ↓SVR potential disadvantage as 

dose dependent ↓MAP 
→ ↓CPP (equates with 
aortic diastolic pressure) 

PVR ↓ → removal of hypoxic 
pulmonary 
vasoconstriction 

disadvantage as ↑V/Q 
mismatch and shunt 

Risk of coronary steal *in vitro phenomenon* 
2° to dilatation of healthy 
arterioles vs. inability of 
diseased ones to dilate 
→ ↑healthy vessel flow at 

potential disadvantage as 
it may precipitate or 
worsen myocardial 
ischaemia, thought to be 
due to vasodilatory 
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expense of constricted 
unhealthy vessels → 
ischaemia. 
 
 

effects on healthy 
vessels without 
vasodilatory effects on 
fixed, stenotic vessels, 
avoided with 
maintenance of CPP 

Ischaemic 
preconditioning (IPC) 

anaesthetic 
preconditioning (APC) 
demonstrated with 
isoflurane. 
 
exposure to isoflurane 
shown to activate 
multiple intracellular 
signaling pathways which 
ultimately act on ATP 
dependent K+ channels 
in mitochondria to help 
protect myocardium 
against ischemia, 
infarction and reperfusion 
injury. 
 

potential advantage as 
exposure to isoflurane 
can produce early APC 
(within a few minutes) 
and delayed APC (6-
12hrs) which can offer 
cardioprotection in the 
perioperative period for 
up to 3-4 days.  

  


