Low b-value diffusion-weighted MR imaging
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Low b-value diffusion-weighted MR imaging

Fig. 1. Comparison of various black blood techniques
a : Double IR FS-TSE method

b : Low b-value SE-EPI without parallel imaging

¢ : Low b-value SE-EPI with parallel imaging
Suppression of blood flow signal is not seen on double IR FS-TSE image (a). Complete elimination of blood flow
signal is obtained with low b-value technique (b, ¢), though signal intensity of hepatic parenchyma seems very low
on black-blood images without parallel imaging (b).
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Fig. 2. Hepatic hemangiomas and cysts

a: FS-TSE image

b : Heavily T2-weighted image

¢ : Low b-value SE-EPI image obtained with TE 90 ms

d : Low b-value SE-EPI image obtained with TE 200 ms

e : Diffusion-weighted image (b-800)

Hepatic hemangiomas (arrows) and cysts (arrowheads) are seen as high signal intensity on FS-
TSE (a) and low b-value SE-EPI image with TE 90 (c). Signal intensity difference between
hemangioma and cyst is conspicuous on heavily T2-weighted image (b), low b-value SE-EPI im-
age with TE 200 (d) and diffusion-weighted image (e) as well.
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Fig. 3. Hepatocellular carcinoma

: FS-TSE image

: Heavily T2-weighted image

: Low b-value SE-EPI image obtained with TE 90 ms

: Low b-value SE-EPI image obtained with TE 200 ms

: Dynamic contrast-enhanced image

Multiple nodules of hepatocellular carcinoma (arrows) are seen as high signal intensity and more
conspicuous on low b-value SE-EPI image with TE 90 (c) than on FS-TSE (a). Signal intensity
of the nodules is decreased on heavily T2-weighted image (b) and low b-value SE-EPI image
with TE 200 (d). Dynamic contrast-enhanced image (e) showed a variety of hypervascular nod-
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Fig. 4. Hepatic metastases from rectal cancer

a: FS-TSE image

b : Low b-value SE-EPI image obtained with TE 90 ms
¢ : Low b-value SE-EPI image obtained with TE 200 ms

d : Diffusion-weighted image (b-800)

Multiple metastatic nodules (arrows) are seen as high signal intensity and more conspicuous on
low b-value SE-EPI image with TE 90 (b) and diffusion-weighted images (d) than on FS-TSE
(a). Signal intensity of the nodules is decreased on low b-value SE-EPI image with TE 200 (c).
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Fig. 5. Hepatic metastases from gallbladder cancer

a: FS-TSE image

b : Low b-value SE-EPI image obtained with TE 90 ms

¢ : Low b-value SE-EPI image obtained with TE 200 ms

Multiple metastatic nodules (arrows) are seen as high signal intensity and more conspicuous on low b-value SE-
EPI image with TE 90 (b) than on FS-TSE (a). Signal intensity of the nodules is decreased on low b-value SE-
EPI image with TE 200 (c). Note the periportal hyperintensity (arrowheads).
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Fig. 7. Susceptibility artifact of low b-value diffusion-weighted images in a patient with

hepatocellular carcinoma
a : Dynamic contrast-enahnced image
b : FS-TSE image

¢ : Low b-value SE-EPI image obtained with TE 90 ms

d : Diffusion-weighted image

Hepatocellular carcinoma (arrow) of the left lobe is seen as hyperintensity on dynamic contrast-
enhanced (a) and FS-TSE (b) images, but not seen on low b-value SE-EPI (c) or diffusion-
weighted (d) images due to susceptibility artifacts (arrowheads).
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Fig. 8. Bile flow artifact in a patient with choledochocele

a : Multi-slice MRCP

b : Heavily-T2-weighted image

¢ : SE-EPI image

d : Low b-value SE-EPI image obtained with TE 90 ms

A triangular defect caused by bile flow artifact is seen on multi-slice MRCP (a), heavily-T2-

weighted image (b) and low b-value SE-EPI image obtained with TE 90 ms (d). Note the defect

is not seen on SE-EPI (c) but is seen on low b-value SE-EPI (d).
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Black-blood imaging of the liver can be obtained to eliminate the signal of blood flow by using low
b-value motion-probing gradient (MPG) on spin echo-echo planar imaging (SE-EPI) sequence. This
sequence allows detection of small hepatic nodules and differentiation of malignant and benign nod-
ules. Periportal lesion can also be clearly demonstrated, which can help illuminate involvement of the
inflammatory process as well as malignant lymphangitic spread. This sequence is also used to detect
bile flow and to differentiate true biliary stone from bile flow artifact seen on MR cholangiopan-
creatography.
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