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MR Imaging of Human Brain during Apnea ; Evaluation by T:*-weighted Imaging
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36-1 Nishi-machi, Yonago 683

We performed Tz2*-weighted MRI studies of normal subjects and patients with obstructive sleep
apnea (OSA) to determine the potential of T2*-weighted MRI for use as a noninvasive method for
evaluation of cerebral hemodynamics. We studied 8 normal subjects and 6 patients with OSA. For
normal subjects, one-shot turbo gradient spin echo images (repetition time, 3 s ; echo time, 42 ms)
were obtained during breath-holding. For patients with OSA, 3 to 6 series of 128 sequential images
were obtained during sleep. For the normal subjects, signal intensities for cortex and white matter
increased by 0.78 to 4.63% (mean, 2.40%) and —0.35 to 3.60% (mean, 0.77%), respectively.
Linear regression analysis yielded slopes of 0.036 to 0.226% /s (mean, 0.092% /s) for cortex and
slopes of —0.049 to 0.258% /s (mean, 0.024%/s) for white matter. For the patients with OSA, sig-
nal intensities for cortex and white matter increased by 1.36 t0 5.95% (mean, 3.00%) and —0.92 to
1.68% (mean, 0.72%), respectively. Linear regression analysis yielded slopes of 0.056 to 0.691% /s
(mean, 0.252% /s) for cortex and slopes of —0.077 to 0.222% /s (mean, 0.017%/s) for white mat-
ter. A significant difference was found between slopes for cerebral cortex in patients with OSA and
those in normal subjects (P=0.001). The increase in signal intensity during apnea suggests that in-
crease in cerebral blood flow in response to hypercapnia overwhelms the effects of decreased arterial
blood oxygenation and increased cerebral blood volume. Changes in signal intensity thus appear to
reflect hemodynamic responses to changes in respiratory condition. These findings suggest that T2*-
weighted MRI has the potential for use as a noninvasive method for evaluation of global change in
cerebral hemodynamics.
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