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Fig. 1. Typical SWI images of three different head positions from a
volunteer. The baseline of the AM, Reids and SM was perpendicularly
located to the Bo direction. Sagital and axial images are shown. The vein
(arrow) direction to the Bo field in the AM, Reids and SM position was
16, 34 and 54 degrees, respectively. The vein is not easy identified at the
SM position, however it is clearly visible at the AM position.
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Fig. 2. Correlation between vein direction and CNR estimated from sagital and axial image of
SWI. The angle was determined using the sagital image of 2DPC-MRA. The CNR was
diminished at the 6 of 55 and 125, especially in sagittal data.
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Fig. 3. Correlation between vein direction and phase shift estimated from sagital and axial im-
age of SWI. The phase shift was almost zero at the 6 of 55 and 125 in both sagital and axial data.
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Fig. 4. Correlation between red nucleus direction, CNR and phase shift. The angle to the Bo
field was determined at the ex-side in mid brain. No difference in any direction was observed.
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We examined tilting effects in susceptibility-weighted imaging (SWI) signal, using an inferior
cerebral vein (cylindrical shape) and a red nucleus (oval shape) to evaluate shape effects.

We performed SWI of 5 healthy volunteers (aged 26 to 48 years ; mean age, 33 years) at 3 differ-
ent head positions, locating the base lines of AM, Reid’s, and SM perpendicularly to the Bo field. We
evaluated the angles (0) to the Bo field, contrast-to-noise ratio (CNR), and phase shift in an inferior
cerebral vein and in a red nucleus.

The phase shift and CNR were diminished at 8 of 55° and of 125° in the vein, whereas no difference
was observed at any direction in the red nucleus.

The diminished angles have almost the same value of the magic angle estimated from magnetic di-
pole interaction. The angle-related effect from this interaction in the vein should change the vein sig-
nal in SWI. Because vein evaluation deteriorates in SWI, especially at the magic angle of 55° and
125° degrees, careful diagnosis of the medullary venous malformation from SWI is needed.
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