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Principle and Recent Advances of Neuroactivation Study

Department of Psychology, Kangwon National University, Chucheon, Korea

Among the nuclear medicine imaging methods available today, H,"O-PET is most widely used by cognitive
neuroscientists to examine regional brain function via the measurement of regional cerebral blood flow (rCBF). The
short half-life of the radioactively labeled probe,
many different task conditions. H."O- PFT, however, has technical limitations relative to other methods of
including relatively poor time and spatial resolutions,
insufficient statistical power for analysis of individual subjects. However, recent technical developments, such as
the 3-D acquisition method provide relatively good image quality with a smaller radioactive dosage, which in turn
results in more PET scans from each individual, thus providing sufficient statistical power for the analysis of
individual subject’s data. Furthermore, the noise free scanner environment H,°0 PET, along with discrete
acquisition of data for each task condition, are important advantages of PET over other functional imaging
methods regarding studying state-dependent changes in brain activity. This review presents both the limitations
BO-PET, and outlines the design of eificient PET protocols, using examples of recent PET studies
both in the normal healthy population, and in the clinical population. (Nucl Med Mol Imaging 2007;41(2):172-180)
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Fig 1. Results of a group cmclysts (N=17) using a subtraction
method in an example H,'50 brain PET study. (A) The brain
regions showing significantly (p<.05 corected for multiple
comparison) greater activation during an auditovisual speech
condition (AV condition) relative to a confrol condition (C
condition) where only auditory white noise was presented with
meaningless visual cue (AV condition > C condifion, or AV - C).
(B) The brain regions showing significantly (p <.05 corrected for
mulfiple comparison) greater activation during an  auditory
speech condition (A condition) relative to the same control
condiition, which resulted from subtraction (A > C or A C). Note
that the extent of activations were rather reduced in the nght
superior temporal activation dunng the A condition (shown in B)
than the AV condition (shown in A).
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