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Kuvaus

Academic Dissertation to be presented with the assent of the Faculty of Medicine, University of Oulu, for public discussion in Auditorium 7 of the University Hospital of Oulu, on June 18th, 2004, at 12 noon.




Tiivistelmä

Abstract
Functional magnetic resonance imaging (fMRI) has become a leading tool in the evaluation of the human brain function. In fMRI the activation induced blood oxygenation changes in the brain can be detected with an inherent blood oxygen level dependent (BOLD) contrast. Even small blood oxygen fluctuations in a resting brain can be depicted with the BOLD contrast.
This thesis focuses on characterizing spontaneous oxygenation fluctuations of the brain by using BOLD fMRI. The effects of anesthetics on blood oxygen fluctuations were assessed in 38 children and 12 adults. The spatial distribution, frequency, synchrony, and statistical independence of the spontaneous oxygenation changes were analyzed. The role of imaging artifacts in the generation of BOLD signal fluctuations was investigated. The study aimed to develop and compare methods of detecting the nondeterministic oxygenation fluctuations of the brain. 
VLF BOLD signal fluctuation in the brain cortex is induced by physiological oscillation instead of imaging artifacts. This study shows for the first time how the power and synchrony of very low frequency (VLF 
The results of this thesis have a dualistic impact on fMRI research. First of all, VLF fluctuation alters the BOLD activation and connectivity results after sedation. Thus it has to be accounted for in the fMRI of sedated subjects. Secondly, by using the methods developed in this thesis, VLF fluctuation and other physiological BOLD signal sources can now be used in characterizing physiological alterations and pathology of the brain. 
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