Tfy-99.269 Current methods and issues in monitoring physiological systems

Problems for examination on January 9, 2004

1. Assume a patient with 30% of venous admixture (shunt) when breathing
room air. How much the inspired oxygen level should be increased to restore
the normal oxygenation level of the arterial blood?

2. Cardiac output is measured by an esophageal ultrasonic Doppler device
aiming to the descending aorta at a nominal angle of 45°. Analyze how much
relative error is typically generated by inaccuracy of a) the sound beam angle
related to flow and b) inaccuracy in the estimated diameter of the aorta.

3. Analyze how much the oxygen concentration of the inhaled gas affects on the
accuracy of oxygen consumpion measurement when utilizing the Haldane
transformation. Let the FIO2 be increased from the room air level to 70% and
assume that there is a relative error of 2% in the measurement of mixed
exhaled CO2, and 4% in the difference between FIO2 and mixed expired O2.

4. A lung with compliance of 50 ml/cmH,O is ventilated through an
endotracheal tube with an inner diameter of D = 12 mm at a constant
inhalation flow of 0,5 liters/s, inhalation time of 2 s and exhalation time of
4 s. Draw the standard pressure-volume loop under these circumstances.

5. Derive the basic pulse oximeter equation for SpO2 as a function of R.

Calculate the value of R at SpO2 = 100% when the wavelengths used are
660 and 940 nm.

-The attached selected lecture material is at your disposal

-You may answer either in English or Finnish
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