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?)HE aim of this paper is to discuss and to expluin by graphic methotls 
certain phases of inhalation anesthesia, which altl~ough not always fully 
appreciated by the anesthetist are nevertheless basic to a full compre- 
hension of the physiology of anesthesia. Before proceeding to this 
tliscussion certain essential theoretical principles will be reviewed an11 
then some consitlerations of practical importance \\ill be mentioned. 

THEORETICAL CONSIDERATIOSS 

Anesthesia is the clinical nlanifestation of the partial or con~plcte 
saturation of the brain and spinal cord by an anesthetic agent. Thc 
I~igher the saturation in the brain,+ the greater is the depth of anesthesia 
produced. The degree of saturation in the brain by an anesthetic agent, 
for example ether, is dircctly dependent on the ether concentration of the 
b1ood.t Owing to the abundant blood supply of the brain and also the 
fact that  the brain has about the same solubility for ether as blood, the 
concentration of ether in the brain xvill be equal to that  of the blood at 
any time during anesthesia. Therefore, anesthesia, which is the clinical 
manifestation of the brain saturation, is likewise the clinical manifestation 
of the concentration of ether in the blood, ie., the depth of anesthesi:~ 
will be dependent directly on the ether concentration of the blood. . 

The ether concentration of the blood will depend upon the ratio of 
gaining ether to the loss of ether. The process by which the blood gains 
ether causes an increase in the blood level, whereas the process by whicl~ 
ether is lost decreases this level. The actual concentration is the result 
of these processes. The main processes involved in this gain-loss ratio 
are the ether gain by inspiration and the ether loss by expiration. 

There is still another process, however, by which ether is lost, namely, 
by the activity of all body tissues. The tissues being supplied by blootl. 
containing ether mill become saturated. By this process the tisslw 
absorb (remove) ether from the blood. This absorption will continnr 

From the Dcpartutment of hesthesin, Boston University bIdienl Sehwl, and the h e - -  
tl~cai~i .Service. Uoston City Hospitnl. 

t In thc ensuing discussion the term "brain" should be intcrprcted ns mmning the br.ri~t 
and the spinal cord. 

1 p,, thc sake ui simplicity the distinction between the role of arterial blwd and venous 
blood IS omitted. 
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