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Perfusionist: attempting to mimic normal human physiology
with an inherently non-physiologic device

Supaporn Kulthinee, CTT, Ph.D. Joseph W. Basha, Jr., LP, CCP

Vanderbilt University Medical Center, Nashville, TN, USA Perfusion International, LLC and Houston Extracorporeal
Technologies, LLC, Houston, TX, USA
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The Physiology of Cardiopulmonary Bypass

The initiation of Cardiopulmonary Bypass (CPB) begins with the insertion of cannula into access and
return vessels. Typically, these are the right atrium and ascending aorta, though other sites can be used

depending on the procedure being performed.

When initiating CPB, the venous line is opened and blood in the right atrium drains rapidly into the
venous reservoir. The reservoir volume must reach a safe height before the arterial line can be unclamped
and the blood begins to return to the body. During this phase there is a rapid decrease in blood volume,
the heart is nearly completely empty and volume retumning to the arterial tree is void of red blood cells
but is rather a crystalloid priming solution. The blood pressure drops significantly and there is an immediate
loss of physiologic pulsatility. In actuality, arterial flow becomes continuous. Most perfusionists will initiate
CPB with 100% FIO, and a 1 to 1 sweep to blood flow ratio. This results in a PO, greater than 300 mmHg
and a PCO, of between 30 mmHg and 50 mmHeg.
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Also, this initiation period is very dynamic. The patient is cooled, flow is tumed to nearly off while the
aortic cross clamp is applied. The flow is tumed back up and cardioplegia is given into the aortic root with
enough pressure to close the aortic valve and drive the cardioplegia down the coronary arteries to assure

distribution beyond any occlusive lesions and through the coronary microvascular. Hypotension and need for

pressor support is common.

Metabolism during CPB

Renal Oxygen Consumption

Renal Oxygen Extraction
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As a consequence of this initiation phase and the
panoply of physiologic derangements the Baro and
Chemo receptors of the aorta and carotid arteries, as
well, the atrial volume receptors are stimulated and

more than likely become over stimulated and fatigued.

These actions/reactions in conjunction with the
significant inflammatory processes that are initiated from
sternotomy and then blood contact with a large foreign
surface area makes CPB anything but a physiologic
event. Though tolerated by the overwhelming number
of patients that CPB is employed to facilitate the
procedure being performed on them, the conclusive
data that shows longer pump runs are directly
associated with increased morbidity and mortality is

easily understood.
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