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Susceptibility Effect and Intermolecular Interactions Evaluated by
Subtraction Method on the Phase Images of a Gradient Echo

Toshiharu SAKUMA, Naoaki YAMADA,
Yoshihiro NISHIMURA,  Satoshi IMAKITA,
Kazuo Sucumi,

Yukinori YAMADA,
Tsunehiko NISHIMURA,
Makoto TAKAMIYA

Department of Radiology, National Cardiovascular Center
5-7-1 Fujishirodai, Suita, Osaka 565

A subtraction method on the phase images of a gradient echo was applied to eliminate the
unfavorable phase shifts due to main field inhomogeneity, imbalance of gradient pulses and
geometrical factor of susceptibility effect. Subtraction was performed between the phase images
obtained with the two types of phantoms : One was a spherical flask filled with 5mmol/l copper
chloride solution in water, and the other was a spherical flask filled with the same solution in
which a small sphere was suspended at the center of the flask. The small sphere contained
copper chloride solutions with concentrations 10 to 125mmol/l. On the subtraced images, the
unfavorable phase shifts were eliminated, and the phase shift in and around the small spheres
resembled the theoretically predicted one. Sequential phase images of a spherical phantom at the
same position revealed a small temporal change of the phase shift which corresponded to the
change of magnetic field less than 0.03ppm/hr. This result justified the procedure of subtraction.
In conclusion, we could simultaneously measure the effects of susceptibility and intermolecular
interactions on the phase images.

125



