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Fig. 1. Eigen value images with the electric
stimulation (ES)

These images show (a) T2 image, A1 images
with the ES at (b) 20 ms following, (c) 150 ms,
A2 images with the ES at (d) 20 ms, (e) 150
ms. The 11 and A2 images were calculated from
DWT s, respectively. It showed a position of the
stimulating electrode as a blue ellipse (a).
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Fig. 2. A1 changes with the ES

Medial head of gastrocnemius muscle that indi-
cated gray square on T2 image was contracted
by the electrical stimulation. Lateral head of
gastrocnemius muscle to indicate white square
was control.
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Fig. 3. A2 and A3 changes with the ES
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We reported that signal intensity in diffusion-weighted echo planar imaging (DW-EPI) decreases
during muscle contraction caused by percutaneous electrical stimulation (ES). Although the signal
decrement of the DWT indicates the rapid movement of water molecules in response to muscle con-
traction using ES, the speed of water molecules during muscle contraction is uncertain. On the other
hand, diffusion tensor imaging (DTI) provides information regarding the direction and speed of
water movement in tissue. Therefore, we used DTI during muscle contraction to estimate the speed
and direction of water molecules. Four healthy volunteers lay in supine position and underwent MR
imaging of the lower extremities with single shot DW-EPI and acquisition of T2 images for anatomi-
cal information. To estimate rapid movement during muscle contraction, we performed low-b DWI.
We conducted DWT at 20 and 150 ms after ES and DTIs were calculated from DWI. We placed an
electrode on the tibialis anterior muscle and set ES intensity at the minimum to produce muscle con-
traction. The Al of the tibialis anterior muscle increased remarkably during electrically stimulated
contraction; the A2 in the DTT also increased significantly. We observed rapid water movement with

strong directionality in muscle tissue during contraction caused by electrical stimulation.
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