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Capabilities of Diffusion-weighted and Fresh Blood Imaging in
Depicting Fresh Thrombus [Presidential Award Proceedings]

Ritsuko ANDO!, Tsutomu MANABE?, Satoru TAZAWAZ

Departments of 1Laboratory Medicine and 2Radiology, Katta General Hospital
36 Shimoharaoki, Fukuokakuramoto, Shiroishi, Miyagi 989-0231

We examined the capabilities of diffusion-weighted (DWI) and fresh-blood imaging (FBI) in
depicting thrombus. A paper-clay phantom holding test syringes of various sizes filled with either
contrast medium or fresh human blood were scanned using a 1.5T magnetic resonance (MR) imag-
ing unit, and apparent diffusion coefficient (ADC) values and signal intensities on DWI and FBI of
the specimens were obtained. FBI depicted all the specimens regardless of syringe diameter, but
DWI failed to image the syringe measuring 0.5 cm in diameter. B-factors and/or number of acquisi-
tions (NAQ) seemed responsible for DWI’s depiction capability. ADC values and signal intensities on
DWTI and FBI correlated with the viscosity of the contrast medium samples. Clotted blood, the most
viscous of the samples, had the smallest ADC value and no relationship with signal intensities on DWI
and FBI. Larger b-factors reduced signal intensity in contrast medium on DWI, but signals decreased
only minimally in clotted blood. The result suggested that although viscosity was the influential fac-
tor for signal intensities on DWI in contrast medium, other factors, such as particle sizes of fibrin and
hemoglobin, accounted for the low ADC values in clotting blood. T2 relaxation time seemed to play a
significant role in making signal intensities on DWI irrelevant to b-factors. Despite lapsed time, the
clots were persistently hyperintense on FBI with a tendency to decrease only gradually. On DWI,
there was a certain period when signal intensities were high and ADC values were low. The signal in-
tensities on DWI and ADC values were considered to be influenced by the process of clot formation,
and disappearance of signal seemed likely attributable to degeneration of protein and organization of
the clot.
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