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Cardiopulmonary Bypass 

•  What is it exactly? 

•  Process which allows systemic blood to bypass the 
heart and lungs. 

•  Blood oxygenated and pumped via external pump/
oxygenator back into the systemic circulation. 



Cardiopulmonary Bypass 

Main functions of  cardiopulmonary bypass (CPB) 

1.  Maintain adequate ventilation / Regulate PO2 and CO2 

2.  Maintain circulation / Minimize damage to blood 
constituents (i.e. platelets, RBCs) 

3.  Controlled hypothermia 



The CPB Circuit 

A.  Venous conduit à Drains blood from venous systemic 
circulation.  Usually a cannula for blood drainage inserted into 
the right atrium with openings for IVC and SVC. 

B.  Arterial blood return à Returns oxygenated blood back to the 
body via arterial cannula most often placed in the ascending 
aorta. 

C.  In the middle à Pump/Oxygenator is run by the perfusionist.  
Provides oxygenation and means of  delivering various elements 
to patient during CPB.  Then pumps blood back to the arterial 
circulation. 



An important variant of  CPB… 

Total Circulatory Arrest 

•  Used during repairs of  great vessels and certain congenital heart lesions. 

•  Involves complete temporary cessation of  perfusion  

•  Vital to ensure profound hypothermia (15o C) as well as decreased 
cerebral oxygen metabolism. 

•  Complete EEG silence/ Burst suppression  



Perfusionist 

Has “many” roles…. 

•  Controls pump/oxygenator 

•  Gives blood products / cardioplegic solution, monitors and treats 
electrolyte derangements and pH / acid / base status during CPB 

•  Ensures correlation of  aortic and radial arterial pressure waveforms 

•  Works with surgeon and anesthesiologist to ensure adequate levels of  
anesthesia and hemodynamic stability during CPB by delivering 
potent inhaled anesthetics via pump/oxygenator as well as pressors 
when needed. 



Anesthetic Management 
During CPB 

•  Different patient populations may require various 
management strategies… 

•  Diabetics à Expect increased blood glucose after 
cardioplegia, Tight glycemic control with regular 
insulin infusion and BG checks q half  hour. 

•  Renal à Monitor urine output for oliguria, 
Hemodialysis prior to surgery, Avoid hypotension, 
‘renal dose dopamine’ 



Anesthetic Management 
During CPB 

•  Are they asleep? 

•  Hypothermia during CPB helps to decrease 
MAC as well as neuronal activity, however 
during rewarming these increase thus using BID 
monitor is helpful to determine depth of  
anesthesia – may need additional narcotic/
benzodiazepine during rewarming 

•  Monitor TOF - additional muscle relaxant may 
be needed during rewarming as well  



Cardioplegia 

•  What is it? 
•  It’s a solution of  dextrose and potassium. 

•  What does it do? 
•  The elevated levels of  extracellular potassium 

increase the transmembrane potassium gradient.  
This inhibits cellular repolarization of  myocardial 
muscle cells thus preventing myocardial muscle 
contraction. 

 



A Little Cardiac Physiology…. 

•  Cardioplegia inhibits myocardial muscle 
contractility. 

•  However this will normally be reversed over time 
(15-20 min) by unique ability of  cardiac muscle to 
utilize anaerobic pathways to produce high energy 
phosphates for muscle contraction. 

•  As a result cardioplegic solution must be 
administered periodically to prevent cardiac 
contractions. 



A Little Cardiac Physiology…. 

•  Cardioplegia helps preserve ATP produced during 
aerobic metabolism.   

•  Without it, ATP stores would be depleted and there 
would be continued cardiac muscle contraction 
along with increased intramyocardial acidosis and 
CO2 production. 


