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Visualization of Intracranial Arteriovenous
Malformation Using Multivariate Analysis

Yoshiyuki Nyui", Koichi Ogawa?,
Etsuo Kunieda® and Osamu Kawaguchi®

Intracranial arteriovenous malformations (AVMs)are com-
posed of native deformed vessels where arteries and veins
are directly connected in the absence of capillary vessels,
and have a complicated three-dimensional (3D)shape. The
purpose of this study was to define precisely the location of
AVM areas for stereotactic irradiation, The proposed method
used a sequence of dynamic X-ray CT images with contrast
and opaque media. We analyzed these images by a princi-
pal component analysis (PCA) method and extracted com-
ponent images: artery, vein, and background images. Then
we made a fusion image with these three images and dis-
played the AVM areas. Results showed that the proposed
method could identify the physiological location of these
AVMs areas. Furthermore, we reconstructed 3D fusion im-
ages using two-dirnensional component images extracted by
the PCA method.
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Fig. 1 Sequence of dynamic images (#1~#P).
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Fig. 2 Schematic diagram of three-dimensional reconstructions of AVM regions.
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Fig. 3 Sequence of dynamic X-ray CT images at the same slice position in case 1 (frame numbers : 5~20).
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Fig. 4 Component images for two cases.

a : First component image {arterial and AVM regions).

b : Second companent image (venous and AVM regions),
¢ ! Third component image (background ragion).

d : Fusion image constructed of the above three compo-

nent imagas(a, b, ¢).
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Fig. 5 Time-density

curvas for four ROIs(cases 1, 2).
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Fig. 6 Three-dimensional display of factor images in case 1(left), case 2(middle), and case
3({right). From top to bottom:{a)artery and AVM images, (b)vein and AVM images, (c}fusion
image constructed of images (a)and(b), (d)AVM images constructed of a set of two-dimen-

sional AVM images at each slice position.
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