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Evaluation of meningioma by CT perfusion: Comparison of deconvolution methods
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[Abstract]

CT perfusion provides physiologic information about capillary-level hemodynamics and allows evaluation of cerebral
perfusion by generating maps of cerebral blood flow (CBF), cerebral blood volume (CBV), and mean transit time (MTT).
Furthermore, cerebral perfusion is influenced by deconvolution method. We compared two deconvolution methods to
estimate CBF and MTT of patients with meningioma.

Seventeen subjects with histologically diagnosed meningioma who had undergone CT perfusion using 320 detector-
row CT scan (Aquilion ONE;Toshiba Medical Systems, Tokyo, Japan) were retrospectively reviewed. ROIs were placed on
tumor region and were placed on the contralateral normal white matter in each case. CBV ratio (CBV of tumor region /
CBV of normal white matter), CBF ratio (CBF of tumor region / CBF of normal white matter) and MTT ratio (MTT of
tumor region / MTT of normal white matter) were assessed.

Two popular deconvolution methods, block-circulant-SVD (b-SVD) and standard-SVD (s-SVD) were compared in CBF
ratio and MTT ratio.

In all cases, CBF values, CBV values and MTT values were statistically higher in tumor lesions than in normal white
matters. Mean CBV ratio was 12.8 = 12.1. Mean MTT ratio was statistically higher in s-SVD (2.69 £ 1.56) than in b-SVD
(1.79 £ 0.45). Mean CBF ratio was higher in b-SVD (7.97 £ 8.35) than in s-SVD (4.34 + 2.98), but this difference was not
significant.

Meningiomas demonstrated increased CBV and CBE but also increased MTT. For evaluation of MTT, s-SVD seemed to be
more useful than b-SVD.
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