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1 Abstract)

Functional magnetic resonance imaging (IMRI) is a technology to map brain activities non-
invasively. The principle of the standard fMRI technique is the BOLD (blood oxygen level
dependent) contrast, which is based on the change of deoxy-hemoglobin concentration. Using a
pulse sequence sensitive to T2* relaxation such as gradient recalled echo EPI, signals induced
by a susceptibility effect are detected. With a spin echo sequence, BOLD signals weighted on
T2 relaxation are detected. The hemodynamic response curve detected is statistically evaluated
to test the hypothesis, then a statistical parametric map to represent brain activities is generated.
In order to expand the properties of the new findings in brain researches using fMRI into clinical
applications, we developed a real-time analysis system using a parallel computing system. An
incremental analysis algorithm for a general linear model was implemented with motion
correction in real time. The real-time analysis system achieves not only on-site decision making
during the study, but also monitoring the data quality and dynamic analysis of the time series.
The dynamic MRI with sliding window analysis provides temporal changes of the activation in
each area. These features will be applied to pediatric IMRI.
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Fig.1 The total amount of deoxyhemoglobin is reduced when rCBF increases in response to the neuronal
activation. Then the signal intensity of the pixel increases, since T2* relaxation time increases.
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Fig.2 Schema ol real time analysis system for IMRI.

The system consists of three main components, MRI

to generate functional data, PC cluster as an analysis server and data server [or storage. These
components are connected by high speed network and can be expanded using the GRID

technologies.
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Dynamic Observation at Basal Ganglia Level during Sequential Finger Movement
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Fig.3 Time series of dynamic [MRI.

image is 6 seconds.
against the thumb at 1Hz.
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The slice is at the basal ganglia level, and the interval between each
The volunteer performed sequential finger tapping of the 2nd to the 5th fingers
Activation of the bilateral ventral premotor area is observed constantly

throughout the observation period. Activation of the basal ganglia and cerebellum gradually appears
in the first row of the time series. Imaging parameters : GRE-EPI sequence, TR 3 sec, TE 30 ms, 64
x 64, FOV 220 mm and the observation window is 180 sec.
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