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Pulse oximetry has been recommended as a continuous, noninvasive monitoring in patients
at risk of hypoxemia, by providing estimation of arterial oxygen saturation. The pulse oximeter
is based upon two physical principles. First, the light abosrbance of oxyhemoglobin is different
from that of reduced hemoglobin at the two wavelengths of light used. Second, the absorbances
at both wavelenths have a pulsatile (AC) component, which is mostly the result of the fluctuating
volume of arterial blood between the source and the detector. Although using pulse oximeter as a
monitor has several advantages, the limitations of this device in some clinical settings should
always be considered.
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FIGURE 2. Schematically illustration of the light absorption through living tissue.@
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Table 1 Advantages of pulse oximetry

Noninvasive

Continuous real - time information

No calibration

No skin heating

May be left in place for many hours

Rapid response time (5 - 7 seconds)

Minimal saturation error (1 - 2%) over the range of 60% to 90% saturation
Unaffected by skin pigmentation

® NN A BN =

Table 2 Limitations of pulse oximetry

1. Loss of adequate pulsations

Significant hypothermia

Significant hypotension (i.e., mean arterial pressure less than 50 mmHg)
Infusion of vasoconstrictive drugs (e.g., norepinephrine)

Direct arterial compression

. Excessive airway pressure (over 45 cm. H;O)

Inadequate hemoglobin (e.g., anemia, hemodilution)

Intravascular dyes (e.g., methylene blue, indocyanine green)

Extraneous movement (e.g., shivering, exercise)

Pulsating venous blood (tricuspid regurgitation, cor pulmonale, or hepatic congestion)
Dysfunctional hemoglobins

a. Carboxyhemoglobin

b. Methemoglobin

7. Overestimation of SaO, below 65% saturation
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