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Basic research on the development of magnetic resonance imaging guided passive
catheterization
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In order to realize the minimally invasive neurointervention without
radiation exposure, we conducted a basic study of a passive catheterization by magnetic resonance
imaging (MRI). We studied optimal imaging protocols of MRl for visualized and guide a special
catheter equipped with a microcoil at tip to the target blood vessel without using fluoroscopy and
evaluated the heat generation of the coil. The heat generation of the catheter could be minimized by

using the gradient echo sequence with acceptable contrast-noise ratio. Our study showed that
specially designed catheters could be visualized and tracked in real time and treatment with
catheters could be safely performed.
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TR/TE 5.7 ms-6ms/3.0ms-3.3ms

FOv 250mm-300mm

Flip angle 12°

Parallel imaging factor/Reference lines 2/32

Temporal resolution 390ms-400ms

Slice thickness 10mm

Matrix size 128x128
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SSFP 1-2 2-3 3-4 CNR Signal void (mm)
5:30 4:15 3:15 38.9 18
4:30 4:30 4:50 75.6 15
10:35 5:30 3:15 35.6 17
5:15 4:50 3:15 40.5 17
4:30 3:30 3:15 39.0 18

SGRE 1-2 2-3 3-4 CNR Signal void (mm)
4:30 3:15 3:00 42.4 12
5:30 4:15 4:45 39.9 16
8:15 5:30 3:20 43.8 15
5:30 4:30 3:45 49.6 19
6:00 3:00 3:30 38.5 18
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