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Evaluation of the image characteristics of computed diffusion-weighted
imaging for prostate cancer

Kenta TACHIBANA, Takuya AKAGAWA, Hiroshi SAITO

Radiologist, Tokushima Red Cross Hospital

Purpose

Diffusion-weighted imaging (DWI) with high b values (1,500 s/mm?® or more) is useful for the diagnostic
imaging of prostate cancer with magnetic resonance imaging (MRI). Computed DWI (cDWI) has garnered
attention over recent years, since it can be calculated using two points of b-value DWI, without actually
performing high b-value DWI. However, it is necessary to evaluate the image characteristics, since the
image is obtained by calculation. Therefore, this study compared the image characteristics of acquired DWI

(aDWI) and cDWI obtained by calculation, using clinical images of the prostate and an imaging phantom.
Materials and Method

A 3.0 T Philips MRI device was used. A customized imaging phantom was constructed by mixing 10 wt%
gelatin and 0-0.3 mM manganese chloride with purified water, at a total volume of 50 mL. The b value was
changed from 0 to 2000 s/mm?® (500 steps) for aDWI for the phantom experiment. The ¢cDWI was calculated
by using two points of the aDWI, ie, b= 0 and other b values. Phantom image analysis compared the signal
values and contrast ratio (CR) of aDWI and ¢cDWI. Clinical image analysis was performed at the normal and
tumor sites between aDWI (b=2,000) of 15 patients undergoing prostate MRI and ¢cDWI (b=2,000) , which
was calculated from aDWI b= 0 and 1,000 s/mm? The signal values and CR of the normal and tumor areas
were compared.
Result

The change in signal value in the phantom image did not differ for cDWI and aDWI. The CR of ¢cDWI was
higher than that of aDWI at b=2,000 s/mm?® in the clinical image.
Conclusion

We observed that cDWI exhibited the same tendency for change in signal value as that of aDWI in the
phantom experiments. Moreover, the value of the CR of b=2,000 s/mm?* was high for cDWI clinical imaging,

indicating that its image characteristics were equivalent to or better than those of aDWIL
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