Visualization of Bile Movement using Magnetic Resonance

Arterial Spin-Labeling Technique : Preliminary Results
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Fig. 1. On oblique-coronal spin-echo single-shot 2-dimensional Tz2-
weighted images (TR/TE, 3000/80 ms ; slice thickness, 10 mm) ac-
quired at inversion times of 1500 ms after labeling pulse (slice thickness,
2 cm) before (A1-A5) and 20 min after oral administration (water, B1-
B5 ; high-fat milk, C1-C5 ; negative contrast material, D1-D5). Promi-
nent bile movement was observed after high-fat milk administration (C1
—C5), whereas much less movement was observed on water (B1-B5)
and negative contrast material studies (D1-D5). Retrograde bile move-
ment, which indicates the existence of to-and-fro movement, was ob-
served (A3, A5, and B5). The flow of pancreatic juice was also observed
to be irrelevant to bile movement (B1, B3, C4, and D4).
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Fig. 2. Scatter plots of the bile flow rate in the
common bile duct and the time after oral ad-
ministration. Third-order approximation curves
are depicted to promote better comprehension.
Oral administration of high-fat milk induced ex-
tensive bile excretion, which lasted for approxi-
mately 50 min, whereas water and negative
contrast material lasted a shorter time.
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Purpose : We aimed to visualize intrabiliary bile movement noninvasively using a magnetic
resonance (MR) arterial spin-labeling technique.

Methods : Our institutional review board approved this prospective study, and we obtained in-
formed consent from each subject. Six healthy subjects approximately 30 years of age underwent 3
pancreaticobiliary MR imaging studies. We acquired Ts-weighted images of the common bile duct
(CBD) at inversion times of 1500 ms after pulse labeling using a time-spatial labeling inversion pulse
(SLIP) technique. This was repeated every 22 s and continued from before to 50 min after oral ad-
ministration of water, high-fat milk, or negative contrast material.

Results : We observed the to-and-fro bile movement in the CBD and flow of pancreatic juice. The
total volume of excreted bile by time-SLIP imaging and changes in gallbladder volume correlated sig-
nificantly (P=0.003). Bile excretion was prominent and lasted approximately 50 min in milk studies
but was inconspicuous in water and negative contrast material studies. The rate of bile flow 10 min
after and gallbladder ejection fraction 50 min after administration of milk correlated significantly (P
=0.049). Negative contrast material shortened T: relaxation times in the CBD (P=0.004).

Conclusion : We visualized intrabiliary bile movement using this MR technique. The pattern of bile
excretion in the early phase was suggested to predict the final state of gallbladder contraction. Nega-
tive contrast material may have caused retrograde flow from the major papilla into the CBD. This
technique could be used clinically to evaluate biliary diseases.
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