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New method to estimate brain damage and altered brain function due to radiotherapy
in the patients with brain metastasis
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We investigated the availability of stereotactic statistical analysis of brain
perfusion SPECT using 3-dimensional stereotactic surface projections (3D-SSP) to estimate the influence
of radiation on brain function. The subjects were 12 with brain metastases. Whole brain, partial brain,
and stereotactic radiotherapy (WBRT, PBRT and SRT) were delivered. Before and after radiotherapy, MRI,
3D-SSP and mini-mental state examination (MMSE) were performed. Regional cerebral blood flow (rCBF)
decreased in the areas of tumor. For 6, 3D-SSP and MMSE were serially analyzed. Two of the 4 who received
WBRT showed diffusely decreased rCBF, as well as decreased MMSE score. The remnant 2 showed no changes
for both. One who received PBRT showed decreased rCBF, but the MMSE score was maintained. The other
receiving SRT showed no change in rCBF, though the MMSE score decreased. Radiotherapy possibly has a risk
to decrease rCBF, detected by 3D-SSP analysis.
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