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Principles of Pulse Oximetry

Several types of pulse oximeters were developed in the mid 1900’s, but the modern version used
throughout hospitals today was invented in 1972. In 1980, modern pulse oximetry was first
commercialized, making it readily available - it quickly grew in popularity. Because of its ease-of-use,
low cost and non-invasive nature, pulse oximetry is mandated in nearly all hospital and homecare
patient care guidelines. In the hospital, this includes first responders to post-operative and critical care
monitoring.

Pulse oximetry is a technique for monitoring the level of oxygen carried to the tissues on
hemoglobin molecules in red blood cells. Since 97% of oxygen is carried on hemoglobin, pulse
oximetry provides a very robust assessment of arterial oxygenation. This is fortunate, because the
alternative for monitoring arterial oxygen, an indwelling arterial catheter, is highly undesirable.

In pulse oximetry, the saturation is measured directly (not through a table or other function) with
the use of 2 different wavelengths of light. One is red, which you can see, and the other is infrared,
which you cannot. The absorption of light by hemoglobin changes based on the degree of oxygen
bound to the hemoglobin. Most people are familiar with the fact that de-oxygenated blood appears
much darker than fresh blood. These variations can be tied back to the level of hemoglobin saturation
through calibration that can be performed by the manufacturer, obviating the need for the user to do so.

Moreover, the word “pulse” in pulse oximetry refers to the fact that the light absorption received
by a pulse ox sensor oscillates with the cardiac pulsation. Because blood pulsation is completely
damped by the time blood enters the capillary bed, the pulsating signal can only arise from the arterial
system, and therefore measurements are made only on arterial blood and not on tissues, capillary blood
or venous blood.
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