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Kawai, Nobuyuki

2,300,000

MRI
172

MRCP 1/4

MRI
MRI1

It is important that magnetic resonance (MR) imaging with fast acquisition
needs to acquire the image data effectively in less time under control of deterioration of image
quality. Dynamic MR imaging of the liver with the Compressed SENSE achieved one-half of acquisition
time compared to conventional methods without deterioration of image quality, the result of which
was supposed to be applied to patients with compromised breath-hold capacity, such as young children

or critically ill adults. We demonstrated that MR cholangiopancreatography (MRCP) with the
Compressed SENSE was comparable with conventions in one-quarter of acquisition time. Hepatobiliary
phase imaging with the Compressed SENSE achieved double spatial resolution compared with
conventional methods in a same acquisition time, which indicated improvement of diagnostic
performance. Furthermore, we constructed a shortened abdominal MR imaging protocol, which
abbreviated sequences of no importance for diagnostic imaging.
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MR1
CS-eTHRIVE n = 61 eTHRIVE n = 61
reduction factor CS-eTHRIVE eTHRIVE 2 CS-
eTHRIVE; 3.45 vs. eTHRIVE; 1.7 acquisition time 1/2 10 vs.20
TSM
2 MRCP
MRCP 58
BH-MRCP RT-MRCP MRCP RT-
MRCP.s 3 RT-MRCP,s  reduction factor  BH-MRCP  RT-MRCP 3.75
RT-MRCP¢s; 7.5 vs. BH-MRCP; 2 vs. RT-MRCP; 2 acquisition time
RT-MRCPcs 45 BH-MRCP 23 1 RT-MRCP 3 21
3
3
MR1 60
eTHRIVE CS-eTHRIVEm CS-eTHRIVEzm 3
Reduction factor  CS-eTHRIVEsn  CS-eTHRIVExm eTHRIVE 2 CS-
eTHRIVEsm; 3.45 vs. CS-eTHRIVEzwm; 3.45 vs. eTHRIVE; 1.7 CS-eTHRIVEzm,
CS-eTHRIVEumm eTHRIVE  1/2 CS-eTHRIVEzm; 2mm vs. CS-eTHRIVE4m; 4mm vs. eTHRIVE;
4mm acquisition time eTHRIVE 20 CS-eTHRIVE4m 10 CS-
€THRIVEm, 20 3
4
MR 68
27 21 44 in-phase/ opposed-
phase T1 GRE 3D T1
T2 heavily T2
16 15 25
10 heavily T2
1 2 2
5 4 5
Weighted Kk 2
PPV area under the curve AUC
Sequence abbreviated protocol standard protocol
in-phase & opposed-phase I'1-weighted GRI: R
3D FS Tl-w c]ghu:dPP(aEx;))rc:.‘omrusl. 5,45, 1155
post-contrast (axi)
respiratory-triggered FS T2-weighted (axi) * @)
single-shot FS T2-weighted with TE of 150 ms
Diffusion-weighted \V('?I!]()‘)siugl&s])ﬂi EP(b=0, o -
800 & ADC map; axi) -
3D FS Tl-weighted FFE 15-25 min post-conirast o o
(axi and reconstructed-cor) e BBl 1
1
2 CS-eTHRIVE  eTHRIVE
3 CS-eTHRIVE  eTHRIVE
CS-eTHRIVE CS-
eTHRIVE
TSM CS-eTHRIVE 9.8% (6/61) eTHRIVE 18% (11/61)
p=0.191 TSM motion artifact score = 1

CS-eTHRIVE 0% (0/61) eTHRIVE 6.5% (4/61) p = 0.042 1



Parameter Phase  CS-¢THRIVE ¢THRIVE P value
NC 1.51 = 0.20 1.51 = 0.15 0.82
SIR HAP 1.72 0.33 1.51 = 0.29 0.002
PVP 223 £ 0.34 2.03 = 0.31 0.004
LP 2.16 ~ 0.29 2.02 *+ 0.25 0.019
NC 17.8 + 29 19.2 = 6.0 0.18
SNR HAP 172734 149 = 38 <0.001
PVP 244 4.7 26.0 4.6 0.1
LP 27.4 * 6.0 27.7 = 6.0 0.803
e.—Dala are means # | standard deviation. SIR = signal itensity ralio, SNR = ¢ ralio, NC =

noncontrast-cnhanced phase, HAP = hepatic arterial phase. PVP = portal venous phase. LP = late phase.
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RT-MRCP  RT-MRCPcs
RT-MRCP
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Parameter Phase CS-eTHRIVE e THRIVE P value
NC 35+£0.6(2-5) 33+06(2-5) 0.146
Homogeneity 2 =
of HAP 3.5+ 0.6 (2-5) 3.0+0.8(1-5) 0.001
T — pvp 3.8+ 05(3-5) 3810.6(2-5) 0.623
B i LP 3.9+ 0.5 (3-5) 3.8+0.7(2-5) 0.607
" NC 3240529 33105(2-4) 0.785
Sharpness =
of HATP 3.4+0.6(2-49 32+0.7(1-4) 0.057
PVP 4.1+04(3-5) 39+0.7(3-5) 0.034
hver edge 5
iz LP 4.4+ 0.5 (3-5) 4.1+ 0.6 (3-5) 0.026
Shiias NC 3440524 33+05(3-5) 0.209
arpne:
r:f HAP 33+£07(2-5) 32+0.7(2-5) 0.24
i 3 .5 3
left external lobe pVP 38+ 0.7 (3 %) 3.7+0.6(3-3) 0.367
LP 3.9 £ 0.6 (3-5) 1.8£0.6(3-5) 0.172
NC 4.0+ 0.8 (2-5) 32+0.7(2-5) < 0.001
. HAP 36+ 1.0(2-5) 26+0.9(1-3) =0.001
Molionartificts  pyp  42406(-5 360825 <000l
LP 39+£06(35) 0003
NC 32+0.6(2-5) 0.005
, . . HAP 33+£08(2-5) 2.6+ 0.8(1-5) < 0,001
Overall mage quality ) il
PVP 4.1+ 0.5(3-5) 3.6+ 0.8(2-3) < 0.001
LP 4.1L05(3-5) 3.940.5(3-3) 0.029
Note —Data e means £ 1 standard deviation. Numbers in parentheses arc ranaes. SIR = signal inteusity ratio. SNR = signsk-

RT-MRCPcs

BH-MRCP

to-nioise satio. NC = noncostrast-enhanced phase. HAP ~ hepatic aterial phase. PVP = portal venou

hase. LP = lare phase

1

eTHRIVE (1) TSM

CS-eTHRIVE (J)

BH-MRCP

RT-MRCP

RCs BH-MRCP RT-MRCPcs P value Parameter BH-MRCP RT-MRCP RT-MRCPcs P value
RHD 0584012 0.61£0.131 <0.001 Visibility
LHD 0.61 +0.09% 0.68 = 0.101 <0.001 central RHD 3.9+1.0(1-5) 41+1.10-5) 3.9+ 1.00-3) 0.06
CBD 0.68 + 0.06¢ 072+ 0.06 <0.001 central LHD 4.0+09(1-5) 42+ 1.1(1-5) 4.0+ 10 (1-5) 0.14
MPD (panereatic head) 0,52 + (L16* 0.67+£0.15 0.58 £ 0,15 <0.001 peripheral RHD 354 0.9% (2-5) 412 1.1(25) 35+ 1.0° (2-5) <0.001
MPD (panereatic body) 0,45+ 0.17% 0.62£0.16 0.53 £ 0,18 <0.001 peripheral LHD 3.5 £ L.O¥ (2-5) 2121025 35+ L0° (2-5) <0001
MPD (panereatic tail) 0.31+0.164 0.53£0.19 0.42 £ 0.20% <0.001 CHD 42 1.0(1-5) 14 £1.0(15) 44409 (1-5) 0.16
2 g ey B> - el ok MBD st A — cystic duct 37£09(1-5) 371105  35£110-5) 039
*Value ity lower (P < 0167 than these of RT-MRCP and RT-MRCPs sequences, CBD 4.4+ 0.8 (1-5) 4.4 £0.9 (1-5) 4.4+ 0.8 (1-5) 0.93
il w cantly lower (7 < 0167) than that of RT-MRCP sequence. MPD 3800 (25) 12500025 1110025 0004
pancreatic cystic kesion 3.9+ 0.9 (2-5) 43+0.9(2-5) 43407 (3-5) 0.047
4 Motion artifacts 43+1.12-5) 43+ 1.0(2-5) 43409025 0.77
Overall mage quality 3.8 4 0.8* (2-5) 43409( 4.0+ 0.9 (2-5) 0.001
Note.-Data are means + 1 stan entheses ar RHD - right hepatic duct, LHD = lef

3

hepatic duct, CHD ~ common hepa

ct, CBD - common bile duct, )

PD

*Value was significantly lower (P < 0167) than that of RT-MRCP sequence.
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eTHRIVE CS-eTHRIVEsm CS-eTHRIVEm

CS-eTHRIVEzm

Parameter eTHRIVE

CS-eTHRIVE4mm CS-eTHRIVE2mm P value

SIR 2,98 *+ 0.61

SNR 216 +

4%

298 + 0.54
17.6 + 3.747

311 £0.97 0416
16.0 = 3.71 <0.001

Note ~Data are means + | standard deviation. STR

signal intensity ratie. SNR

signal -to-noise ratio,

*Valua was significantly higher (P < 0001} than those of C8-sTHRIVE.y and CS-e THRIVE e sequence
TValue was stgmifieantly higher (2 < 0001} than that of CS-#THRIVE gy, sequence.
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eTHRIVE CS-eTHRIVEsm

Parameicr ¢THRIVE __ CS-¢THRIVE+um CS-c THRIVEzum P valug
Homogenelyof =39, 0925 29200729 4020929 0.025
liver parenchyma
Shapcssel 40,07 16£06G-5) <0001
liver edge
Sharmisss of 162 06F (2-5) 43£08(2-5) <0001
Sharpicssiof 33£067(2-5)  33206F(2-5)  41£07(3-5) <0001
left external kobe
Motion arfifacts 39+ 10%(2-5)  42208(25)  43£08(-5) 000l
Overallimage quality 3407 (2.5) 3 43£08(2-5) <0001

Note ~Data are means + 1 standard deviation. Numbers in parentheses are ranges
167) than those of CS-eTHRIVE.py and CS-e THRIVE ju sequence.
167) than that of CS-¢ THRIVE o sequence.

*Value was signifi
Value was sign

v lower (.
antly Lowe (.




CS-eTHRIVEamm (1) eTHRIVE (G)

CS-eTHRIVEamm (H) -

>

1 0.835 2 0.901
0.693 PPV AuC 1
0.90 (937103) 0.97 (93/96) 0.932 2 0.88 (91/103) 0.97 (91/94)
0.923 2
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conventional MRCP
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