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*Hagiwara A, Hori M, Cohen-Adad J, et al. Invest Radiology 2019;54: 47-39.
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*Siemens 4250 22 99 33230" ngsx 10 150 5 3.8 20
*philips 3000 13 100 3:366" ngox 10 216 5 3.8 20
Simulator 4800 12 96 225566" 222;’0" 14 391 5 24
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*Hagiwara A, Hori M, Cohen-Adad J, et al. Invest Radiology 2019;54: 47-39.
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Signal equation:
1 —{1—cos(B,0)}exp(—TI/T;) — cos(B,0) exp(—TR/T;)
1 — cos(Bya) cos(B,0) exp(—TR/T;)

I =A-PD - -exp(—TE/T,)

o: flip angle of the saturation pulse (120°)
f#¥ricix, SyntheticMR#t

0: flip angle of the excitation pulse (90°) DY 7 bHRELNTWVS
B,: inhomogeneity factor for excitation pulse (ideally 1.0)

Problems:
v Flip angle distribution along the slice direction is not considered
v' T2 decay is not correctly described because the FSE is used

> Solution: dictionary matching using the Bloch simulation
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SY Selective saturation of the Y-th slice plane

Dual contrast multi-slice FSE with interleaved saturation pulse
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encoding rewinding

TR=4800ms, TE1 =12 ms, TE2=96 ms, ES =12 ms, ETL = 14 (7+7)
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with Main():
with Loop("PE1"™, NPE1 + 1):
with Loop("SL", 24):
BlockRef("Saturation")
BlockRef("Excitation")
BlockRef("Slice refocus+Prephasing")
WaitUntil(TE * ©.5 + 20.0e+3)
with Loop("Echo", NEchol):
BlockRef("Refocus™)
BlockRef('Phase_encoding+Acquisition_1")
WaitUntil(TE * 1.0)
with Loop("Echo", NEcho2):
BlockRef("Refocus™)
BlockRef('Phase_encoding+Acquisition 2")
WaitUntil(TE * 1.8)
Waituntil(200.0e+3)
WaitUntil(TR)

phase encoding loop
slice selection loop
saturation pulse (120°)

excitation pulse (90°)

1st multi-echo loop

2nd multi-echo loop
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(b) T, map 2563voxel
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(a) 1st echo image for TD = 620 ms

(b) 2nd echo image for TD = 620 ms
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TE x 2, TD x 4 16 .
real, imaginary

TEx2,TD x 4 16 .
real, imaginary "

16 images 16 images
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Sequence parameters:

TR=4800ms, TE1 =12 ms, TE2 =96 ms

Echo spacing=12ms, ETL=14 (7 + 7)

Slice thickness =5 mm, Number of slices = 24

FOV =220 mm x 220 mm, Image matrix = 256 x 256

Delay time = 620 ms, 1220 ms, 2420 ms, 3620 ms

Image acquisition time = 4.8 x 33 x 4 =633.6 s (reduced by PI)
Number of subvoxels =1 x 1 x 32

PC: CPU (core i7 5960X), 96 GB memory

GPU : GeForce RTX 2080Ti (4352 cuda core, 11 GB memory)
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Linear regression coefficient : 1.0111+0.0093
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