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2008a(1): An 80 year old woman is undergoing major emergency surgery. 
Describe the maintenance inhaled concentration of sevoflurane you would 
choose and the factors that might influence this. 
General: Sevoflurane is a polyfluorinated isopropyl methyl ether. It is a volatile 
anaesthetic agent which is used for the induction and maintenance of general 
anaesthesia 
Aims: 

- in the context of an elderly patient undergoing major emergency surgery 
the aim should be to provide enough sevoflurane to the patient to prevent 
awareness and movement while minimizing the undesirable CVS, CNS 
and respiratory effects 

Minimum Alveolar Concentration (MAC): 
- MAC is a measure of potency 
- MAC is defined as the minimum alveolar concentration of an inhaled 

anaesthetic, at equilibrium at 37°C  and 1 atmosphere, which will prevent 
movement in response to a surgical stimulus in 50% of patients. 

- the MAC of sevoflurane ranges from 1.70 → 2.05 
o factors ↑MAC: 

 infancy 
 hyperthermia 
 hyperthyroidism 
 catecholamines and sympathomimetics 
 chronic opioid use 
 chronic alcohol intake 
 acute amphetamine intake 
 hypernatraemia 

o factors ↓MAC: 
 increasing age 
 pregnancy 
 hypotension 
 hypothermia 
 hypothyroidism 
 α2 agonists 
 sedatives 
 acute opioid use 
 acute alcohol intake 
 chronic amphetamine intake 
 lithium 

- the factors which may influence our inhaled concentration of sevoflurane 
in the above patient would likely include: 

 increasing age 
 hypotension 
 possible hypothermia 
 concurrent administration of MAC sparing agents (opioids, 

benzo’s) 
 possible thyroid dysfunction 
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 pre-operative condition 
 type of surgery (ie NOF# vs laparotomy) 

 
Inhaled vs end tidal concentration: 

- the MAC value is calculated from the end tidal concentration of 
sevoflurane during ventilation which is taken as a surrogate measurement 
of sevoflurane concentration in the brain 

- the inhaled concentration of sevoflurane differs from the exhaled 
concentration as sevoflurane is taken up by the tissues of the body 

- the inhaled concentration of sevoflurane during maintenance anaesthesia 
will be slightly higher than the target MAC value or end tidal concentration 

- the inhaled concentration will be in the range of 0.5 - 3.0% 
Pharmacodynamics: 

- the use of sevoflurane for general anaesthesia may be associated with 
pharmacodynamic effects involving several important systems which can 
be detrimental to an elderly patient undergoing major emergency surgery 

o CVS: 
 causes a dose-dependent ↓ in myocardial contractility and 

MAP (due to ↓SVR) 
 minimal effect on HR 
 does not sensitize the myocardium to the effects of 

catecholamines   
 dilation of coronary blood vessels 

o CNS: 
 dose-dependent ↑ in CBF 2° to cerebral vasodilation 
 parallel ↑ICP with no change in cerebral auto-regulation 

above 1 MAC 
 ↓CMRO2 

o Resp: 
 dose-dependent ↑RR with ↓TV 
 MV remains unchanged 
 impaired response to ↑PaCO2 

Stability: 
- in order to minimize the concentration of sevoflurane required for 

anaesthesia (and hence avoiding the above CVS side effects) the 
anaesthetist may choose to use: 

o BIS monitoring to assess depth of anaesthesia and titrate 
sevoflurane concentration accordingly 

o MAC sparing agents such as opioids and benzodiazepines which 
have less CVS depressant effects and effects on ↓SVR in a patient 
who is possibly hypotensive 


