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Feasibility of compressed sensing and gradient and spin
echo sequence for optimizing image quality of
3D MR cholangiopancreatography

LI Wei, QUAN Shuo, ZHANG Xiaodong . GUO Xiaochao, WANG Xiaoying, WANG Ke”
(Department of Radiology, Peking University First Hospital, Beijing 100034, China)

[Abstract] Objective To investigate the feasibility of compressed sensing (CS) and gradient and spin echo (GRASE)
sequence for optimizing image quality of 3D MR cholangiopancreatography ( MRCP). Methods Imaging data of 105
patients with suspected cholelithiasis who underwent 1. 5T MR routine respiratory triggered (RT-MRCP), RT-CS-MRCP
and breath-hold GRASE-MRCP (BH-GRASE-MRCP) examination were retrospectively analyzed. The objective image
quality, subjective evaluation and scanning time of the above 3 kinds MRCP images were compared. Results Except for the
main pancreatic duct, no significant difference of subjective nor objective image quality evaluations was found between RT-
MRCP and RT-CS-MRCP (all P>>0.05). The objective evaluation and background suppression of RT-MRCP and RT-CS-
MRCP were better than that of BH-GRASE-MRCP (all P<C0.05). The subjective scores of each structures of
pancreaticobiliary duct, gallbladder and cystic duct., as well as artifacts on BH-GRASE-MRCP images were higher than
those of RT-CS-MRCP (all P<C0.05), and the scores of cystic duct and gallbladder were higher than those of RT-MRCP
and RT-CS-MRCP (all P<<0. 05). Compared with RT-MRCP (394. 00 [341. 00, 432.00] s), the scanning time of RT-CS-
MRCP (144.50 [105. 25, 150.00] s) and BH-GRASE-MRCP (15. 40 s) were significantly shortened. Conclusion CS and
GRASE could be used for optimizing imaging quality and shorten scanning time of 1. 5T 3D MRCP.

[Keywords] biliary tract diseases; magnetic resonance cholangiopancreatography; compressed sensing; gradient and spin
echo sequence
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[ ZE] BH W RS EH (CS) KB HBE R (GRASE) F 4144k 3D MR i AH & % 1% (MRCP) B4 5 it /4
AT, Ak BB AT 105 )R BE2 A AE 4% 52 1. 5T MR & ¥R fik % MRCP(RT-MRCP) ,RT-CS-MRCP, Ji#
K. GRASE-MRCP(BH-GRASE-MRCP) 6 & [ 3 , [L#¢ 3 it MRCP B B Je 0T ] . &R B = E S, RT-MRCP
5 RT-CS-MRCP EI4 87 ARG 25 Be MR R385 10 = Z WIFM 45 1 2= RS2 8 L(P ¥>0.05), RT-MRCP K&
RT-CS-MRCP 14 % WIT-A 45 5 K 25 5640 4 #4948 T BH-GRASE-MRCP( P <20. 05) , BH-GRASE-MRCP &1 i 7 i I8 %
5 Bt S AW 19 3 43 45 SR 8 T RT-CS-MRCP, & 7 JH 48 & J 048 3 43 348 T RT-MRCP } RT-CS-MRCP (P ¥ <<
0.05), Akt RT-MRCP[394. 00(341. 00,432. 00)s], RT-CS-MRCP[ 144. 50(105. 25,150. 00)s] &% BH-GRASE-MRCP(15. 40 s)
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RO K 5S4k, 2% A Philips Multiva 1. 5T MR {¥
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MRCP,RT-CS-MRCP fIr7R @48 & A A P8 CR fH
Y% F BH-GRASE-MRCP ( P ¥]<C0. 05), {if & 8] I
RSHE R TG FE X (P #>0.05), W#E 1,
2.1.2  FEWIEH 2 & EIEIEH T ER R ) E
WP 25 S 1 — BObe o b 45 5U8F (Kappa 4 0. 48 ~
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Giit2g i X (P $#>0.05); BH- 1 35 MRCP EM& A K e AP CR 1 H
GRASE-MRCP & 75 lH4& 4% } JIH [n=105, PALECC LT A 50 ]
FE MR B W AT L 1% IE g7 i I
S PE SR T 5 2 F MRCP RT-MRCP 0.86¢0.82,0.88) " 0.85(0. 80,0.89) " 0.86(0. 80,0.89) "
; o 7?(% S/ RT-CS-MRCP 0.86(0.80,0.88) " 0.82(0.77,0.90) " 0.86(0.79,0.90) "
P i‘Q<O' 05? ' “{%%/ Bva BH-GRASE-MRCP 0. 76(0.73,0. 80) 0.76(0.73,0.80) 0.77€0.72,0.81)
BT RT-CS-MRCP (P ¥ < ¥ {H 86.93 61.06 84.42
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2.9 :El WimkE RT-MRCP E . * . 5 BH-GRASE-MRCP K#;, P<<0. 05

flmFE] S 278 ~ 487 s, A £ 394.00 (341.00,  Jy ik A I (]S 22 S AT et e B L (ff = 200..00,
432.00)s,RT-CS-MRCP } 80~206 s, H{i ¥ 144. 50 P<<0.0D) I LA 22 IR A G it 22 3 L (P ¥ <
(105. 25,150. 00)s, BH-GRASE-MRCP 4 15. 40 s;3 fi 0.01).
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BH-GRASE- - - - N " - 4
. 5(4,5)" 5(4,5)" 5(4,5)" 54,5 " 5(4,5) " 5(4,5) " 5(4,5) "7 5(4,5)"7 3(2.5,5)" 4(4,5) "7 4(4.5)" 4(4,5)"
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