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Background

Monitoring of hemodynamic stability is vital in both intensive care and dialysis clinics. Patients with end
stage kidney failure are dependent on dialysis to survive. During dialysis, blood is purified from metabolic
waste products, and excess fluid is removed. Dialysis often causes decreased blood volume and
hemodynamic instability manifested in hypotensive episodes. Hemodynamic stability is only supervised a
few times per dialysis treatment using cuff based blood pressure measurements. In intensive care units,
arterial pulses and oxygenation is commonly monitored using pulse oximetry [1]. The pulse oximeter
signal mainly contains an arterial component, but a venous component has also been shown to be
present [2]. The amplitude of the venous component is related to amount of fluid overload or the
position of the patient. In some positions (the Trendelenburg position) the venous pulsations may be
strong enough to cause falsely low SpO; values [3]. Today’s pulse oximeters do not separate the arterial
and venous components from each other. Separating the signals may lead to more accurate SpO2 values
and the venous signal may be of interest for monitoring of hemodynamic stability [2].

Objective

The objective of this master thesis is to extract the arterial and venous components from a pulse
oximeter signal, using digital signal processing. The extracted arterial and venous signal components
should be compared to the diameters of the arteries and veins as measured by ultrasound. We think this
master thesis is suitable for students from E, BME, F, Pi, or N and skilled in signal processing and Matlab.

Plan

1. Literature study. 2. Recording of pulse oximeter signals together with wall movements of veins and
arteries as reference. 3. Evaluation of different signal processing methods for signal separation. 4. Report
and presentation.

Supervisors
At BME, LTH: Frida Sandberg (Signal processing group) and Tobias Erlév (Ultrasound group)
At Baxter: Mattias Holmer, mobile: 0709-855542, e-mail: mattias _holmer@baxter.com
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