
 
 
 
 
 
 
Anesthetic Pearls:     Implications of Volatile Anesthetic Uptake 
 
When an anesthetic gas is applied to a patient, the question arises on what determines how rapidly the gas causes the desired 

anesthetizing effect.  The effect is brought about by the ratio of the concentration of inspired anesthetic agent (FA) verses 
the concentration of alveolar anesthetic agent (FI).  Three factors determine the uptake of the anesthetic agents (FA/FI). 

1. Solubility of the agent in the blood 
2. Alveolar blood flow 
3. Partial pressure difference between alveolar gas and venous blood 

 
Solubility: 

Insoluble agents (Nitrous Oxide) are taken up by the blood less avidly than the soluble agents (Methoxyflurane and 
Halothane).  And therefore as a consequence, the alveolar concentration of Nitrous Oxide rises faster than that of 
Methoxyflurane and Halothane; therefore causing a faster induction.  The relative solubilities of an anesthetic in air, blood, 
and tissues are expressed as partition coefficients (see table below).  The higher the blood / gas coefficient, the greater the 
anesthetic’s solubility and the greater its uptake by the pulmonary circulation.  And as a consequence of this high 
solubility, the alveolar partial pressure rises more slowly and causes induction to be prolonged. 
 

Agent Blood / Gas Brain / Blood Muscle / Blood Fat / Blood 
Nitrous Oxide 0.47 1.1 1.2 2.3 
Halothane 2.4 2.9 3.5 60 
Methoxyflurane 12 2.0 1.3 49 
Enflurane 1.9 1.5 1.7 36 
Isoflurane 1.4 2.6 4.0 45 
Desflurane 0.42 1.3 2.0 27 
Sevoflurane 0.65 1.7 3.1 48 

 
Alveolar Blood Flow: 

As cardiac output increases, anesthetic uptake also increases and the rise in alveolar partial pressure slows and therefore 
induction is delayed.  However, low output states can predispose patients to a volatile anesthetic overdose since the rate of 
rise in alveolar concentrations will be drastically increased.   If cardiac blood flow drops to zero, so will anesthetic uptake. 

 
Partial Pressure Differential: 

The difference in partial pressures between alveolar gas and venous blood is the final factor affecting the uptake of a 
volatile anesthetic by the pulmonary circulation.  The gradient that is produced depends on the specific tissue uptake of the 
volatile agent (see figures below).  The larger the gradient, the faster the anesthetic induction.  The anesthetic uptake 
produces a characteristic curve that plots the rise in alveolar concentration against time.   

 
 
 

 
 

Determinants of FA / FI 


