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Application of free-breathing extra-dimensional VIBE with motion-resolved compressed sensing recon-
struction in dynamic enhanced MRI of hypervascular liver lesions ZHAO Xiang-tian, HUANG Meng-
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Academy of Medical Sciences,Guangzhou 510080,China

[Abstract] Objective: The purpose of this study was to evaluate the value of {ree-breathing eX-
tra-Dimensional VIBE (XD-VIBE) with motion-resolved compressed sensing reconstruction in dynam-
ic enhancement MRI of hypervascular liver lesions (HLLs). Methods:21 recruited patients underwent
both conventional breath-holding VIBE (BH-VIBE) for multi-phases enhanced scan and free-breathing
XD-VIBE for continuous acquisition (184s) within 7 days. Image quality was assessed by three senior
radiologists using a 5-point scale and HLL lesions with diameter bigger than 5mm in the arterial phase
were recorded. Image quality of the four phases between two sequences and within each sequence as
well as detection rate of HLLLs between two sequences were compared. Results: There was no signifi-
cant difference between XD-VIBE and BH-VIBE for image quality in three contrast-enhanced phases
(all P>0.05),whereas image quality of XD-VIBE was worse than that of BH-VIBE in non-enhanced
phase (P<C0.05). For XD-VIBE, the image quality of the non-enhanced phase was lower than that of
the other three phases after enhancement (all P>>0. 05), the overall image quality and hepatic edge
sharpness of the arterial phase were inferior to that of the portal venous phase (all P<C0. 05),the re-
spiratory artifacts of the portal venous phase were the least (all P<C0. 05),and the lesion conspicuity
in the arterial,portal venous,and equilibrium phases was comparable (all P>>0. 05). Whether large or
small, benign or malignant, HLLLs were equally capable of being detected by XD-VIBE and BH-VIBE
(all P>>0. 05). Conclusion; Compared with conventional BH-VIBE, free breathing XD-VIBE improves
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comparable image quality in contrast-enhanced phases and detection performance for HLLs.
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Bk A 4.08+0.58(3,5) 4.3040.83(2,5) —1.137 0. 255
17 % Bk 3 4.6140.34(3.7,5) 4.45%+0.75(2.7,5) —0.596 0.551
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I i %%t 5
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o B Ah %
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A REATHMATATEEGER) A Wilcoxon 5 K ie k.
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XD-VIBEO
<2cm 87(20/23) 83(19/23) 91(21/23) 87(60/69)
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A3 93(37/40) 90(36/40) 95(38/40) 93(111/120)

EHEATSCGHET 5 LR T RO,

%2 XDVIBE# BH-VIBEAANBEEFETHANE

FEE D) . r -
XZ P Avs. B Avs. C Avs. D Bvs. C Bvs. D Cuwvs. D
XD-VIBE
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1190 B 2E SR 2019 4F 11 H %8 34 55 11 ] Radiol Practice, Nov 2019, Vol 34,No. 11

it

CS & 3 AF 2 248 1 — FioB (15 5 4K B 5 Ak 7
W HR A 5 A R A e S A s % T T
PEAEZE /N F Nyquist SR A3 5% 00 T R E 5 7D
et A 0 e SO v 3 O O B R R R D
G MR A T R B I ] D AR R TR
UG A5 1 B 0T A R, DT S 2 I A SR 4 B ) i R
FEACEMG R & . 3 &%) H i i) MRI J& W CS iy 2
REVSTIER BT[] — JFF O 8 AS ] B 220 1 3R 9] 22 e T4 A7 7
JZ I 2 A S PR R 145 5 0 5 [ B IR Gz Bl
SR E AR W B CS I A AT $— ] R 46 1k .
AT R IR B i I XD-VIBE, % 25 5% 5 i 2 245
Xof LG s A (R ISR B S ALAE S SRS R X Bk
SRR 2 B R IR CHR S A B O AR kL SR CS BBk
18 Bl RS 1 RORFE RS 4R o B 2 A0 554 X LU 1 5 B[]
SAEBZHANSEGE B THSMESEEEH
B R IG k2 ) g vh 42 s gh {5 8, i R e % 4l
FH AR 1938 Sh AT L 50N 32 4 (B 1% 25 199 52 W) ] B g8 ik
IR AN . XL T XD-VIBE A 52 3 8 58 5 &
WEG RS BH-VIBE 4R, £ FRNES
(10 35 59 P L2 DR 52 I W% O 2 R R i A ) 1A B o L
BHAE XD-VIBE RAEFT B8 & MR & PR,
G LI R A3 2 AR 55 1 AR AR AT S N R A R R R i
fFeihs, (HAD5 21 i XD-VIBE 3 58 )5 K& i
WY T 2WER., BEEERREIARE T
BH-VIBE ¥ 43 8 AH 0T 52 Th 52 K1 e 25 712 W i 28
& R XD-VIBE W0 £k 5% 55 /N i 15 5112 W 220K L 45
e — 2 B0 T 3k — B iz s A T ik A L 5
PSR — 5. A, XD-VIBE i # i B 4% fif
195 T ] i 2 0 CS-VIBE gl ik 171 ko B4
JR A B R P o A YA I ) LA K I R
o7 FH AT 5%

PIHEA 52 Wk XD-VIBE 3l bk 1 B 4% 5 2 45
W # BH-VIBE 2%, 540 5% 45 B A [R)  #E U 7T g 5 A
WFFE ] () 43 e 0 25 (9. ds vs. 11.57s) RWFR A4 A
B25H %, WA A5 XD-VIBE - 4 i
i E AR TG R L HA BH-VIBE P43 22, #E 2
T XD-VIBE®“ - 497 FIR H S 2 iE 2R R W5
1 A~Bf A o A 28 8K 0 X5 BE 3R 3 S 0T 5 e R I A
JEl 2% kT 5 S5 A5 I W R S 38 R L AR mT i A S AR
PRAHE Ty %8 R0 [ 0 B B e IR RS IR SR
VIBE Jp 4" Sk ple st . [a) B, ) 0 Ik 0 28 25 07 0
FRE , P P 0 PR 52 d5 /N | B 5 A 1 3h kb
1717 P65 300 8 2 A T i R B R B i L TR B
F) 7GR 5 Y R 0 R R) GE K SR8 BRAIG, S I

S TA] e P15 JEL AT BE A A TU AR 5 I T 3 ok S 55 B
[IFSREN e S IR EREP S i

UEAEA  — T S Hy PR R 2l 250 b g 5
MRI 11 &% 4= ff 72 1) §s 165 717 K% #F (golden-angle radial
sparse parallel, GRASP) 35 AR i g BF 9% 1 i g Lo-1112]
W7 v TSR AR kA (8] B4l TG i BUE SCIN [a)
P, Al S5 BEACH R 200 0 5 R R
GRASP & gt [ 4 132 3l 7 B 8500 A 598 2 5 30
X458 2 1 TR M5 ek LG Bl SR . A AR AR
RARKRFEC B Ry 0 3 (B 5 8 R 2R BEAT T e
AR T —BE R LU X 2 RN A B A 3R A A BRAE
Tofs JBE T O i ) 7 AN AR s T R S BB R 1 AR
BT AR R R OR M A B A A HLAE Y L T R R
SRR FUVE R o 4R R G e AT PR B e R . AT
L AL T 6 s RS R XD-VIBE 8 A mf [E] A
A& 10min, BAT RS TE HH IR R AR R

A BFFEIESE XD-VIBE X F 46 i T 5% 8 % &5 BH-
VIBE fiE 7 #124"" . {H 14 J& 4 ¢ XD-VIBE ;i HLLs
AE 1 B HRIE o 5T 22 ik gl ko R BT A AR AR L R
e S A1 (L o AN B8 o A AT 50 IE 5 TG 08 R/ B R A
9.4 s i [E] 43 ¥ER ) XD-VIBE 7] 5281 5 BH-VIBE #{
Ay HLLs £t 850RE s 72 Jo V6 AR 4 I & 5t U B
XD-VIBE i @ 2 4. B, % T Ik B & B <
187 . XD-VIBE W1 5% ¥ BH-VIBE 4 Hij 5 .
RRAEAT RAEAS i (Y BT E— AP HIESE

AW FAFAE — & MR BRYE . B 5 B A A X 48
AN TEEAE HATWI A 8 AL AT P 5T b 52 BB URE T
22 B WA 2 o RIX S8 A i 2 XD-VIBE iy
IR A NAE X W A PR 1 5 ZE 58 07 1)«
U ORISR B B R R R AT PR A . 230 T RS T
AP Bt S T o S Sk R T AL R 28 gl
R 8 HCHIE T S5 B B 4 ) MR o

BN AEFE T $2 B R 2R R B XD-VIBE 25
G 1 CS A SMUAE T 1 iz g0k 285 e A o g, Al i it
5% ¥ BH-VIBE i 24 /9 3 58 J5 1845 o & 0 3l ik 3B
HILLs £ H2CRE 5 JCH X T 5 URE ) B0 22 1 S8 3 ml fE
2 — MR R RO R .
S E 3k
[1] Lee VS,Lavelle MT,Rofsky NM.et al. Hepatic MR imaging with

a dynamic contrast-enhanced isotropic volumetric interpolated

breath-hold examination: feasibility, reproducibility, and technical

quality[J]. Radiology»2000,215(2) :365-372.
[2] Yu MH.Lee JM,Yoon JH.et al. Clinical application of controlled

aliasing in parallel imaging results in a higher acceleration

(CAIPIRINHA)-volumetric interpolated breathhold (VIBE) se-

quence for gadoxetic acid-enhanced liver MR imaging[ J]. ] Magn
Reson Imaging,2013,38(5):1020-1026.



T 52 2019 4E 11 H %R 34 %5 11 8] Radiol Practice, Nov 2019, Vol 34, No.

11 1191

(3]

[4]

(5]

[6]

L7]

(8]

9]

Chandarana H,Feng L.,Ream J,et al. Respiratory motion-resolved
compressed sensing reconstruction of free-breathing radial acquisi-
tion for dynamic liver magnetic resonance imaging[ ] ]. Invest Ra-
diol,2015,50(11) :749-756.

Marin D, Nelson RC, Samei E, et al. Hypervascular liver tumors:

low tube voltage, high tube current multidetector CT during late

hepatic arterial phase for detection initial clinical experience
[17. Radiology»2009,251(3) ,771-779.

Kaltenbach B, Bucher AM, Wichmann JL, et al. Dynamic liver
magnetic resonance imaging in free-breathing: feasibility of a car-
tesian T;-weighted acquisition technique with compressed sensing
and additional self-navigation signal for hard-gated and motion-re-
solved reconstruction J]. Invest Radiol ,2017,52(11) :708-714.
TRIEAS S R L B0, SR 4R RREORTE Sk MRA /93] 45 I T 74
R T2 5218, 2018, 33(3) : 252-255.

Geethanath S, Reddy R, Konar AS, et al. Compressed sensing
MRI:a review[ ]]. Crit Rev Biomed Eng,2013,41(3):183-204.
Feng L, Axel L, Chandarana H, et al. XD-GRASP: golden-angle
radial MRI with reconstruction of extra motion-state dimensions
using compressed sensing[J]. Magn Reson Med,2016,75(2) :775-
788.

Young PM,Brau AC,Iwadate Y.et al. Respiratory navigated free

breathing 3D spoiled gradient-recalled echo sequence for contrast-

[10]

[11]

[12]

[13]

[14]

enhanced examination of the liver; diagnostic utility and compari-
son with free breathing and breath-hold conventional examinations
[J]. Am J Roentgenol ,2010,95(3) :687-691.
Azevedo RM, de Campos RO, Ramalho M, et al. Free-breathing
3D T;-weighted gradient-echo sequence with radial data sampling
in abdominal MRI:; preliminary observations[ J]. Am ] Roentgen-
0l,2011,197(3) :650-657.
Feng L, Grimm R, Block KT, et al. Golden-angle radial sparse
parallel MRI; combination of compressed sensing, parallel ima-
ging,and golden-angle radial sampling for fast and flexible dy-
namic volumetric MRI[J]. Magn Reson Med, 2014,72(3):707-
717.
Heacock L,Gao Y, Heller SL,et al. Comparison of conventional
DCE-MRI and a novel golden-angle radial multicoil compressed
sensing method for the evaluation of breast lesion conspicuity
[J].J Magn Reson Imaging,2017,45(6) ; 1746-1752.
Chandarana H,Feng L,Block TK,et al. Free-breathing contrast-
enhanced multiphase MRI of the liver using a combination of
compressed sensing, parallel imaging, and golden-angle radial
sampling[ J]. Invest Radiol,2013,48(1) :10-16.
Feng L,Benkert T,Block KT.et al. Compressed sensing for body
MRI[]J]. ] Magn Reson Imaging,2017,45(4) :966-987.
s H 19 :2019-09-02 &8I H #9:2019-10-13)

T 8 2020 F(R RS £ &)

(AHFERI)ATBRAFTHRELT A PHEXFAFEFREIA.5ZBEH 20
ARRBLFFZRPA AR EST 35 AF, 2018 F 8 A (HAMHFERILERAANGL
AFXFFLEZRAPEHNA IEARALERNEIFVERAAAFZEALAB AN
F M ALKFTEFARARAR —(FPEESHAEZRE L), X2 4% 1999 £
W E A RNGBERES/HAHEFEESHT,

AABRHFREGZT REFHRESFARG AR T @. 2B NI BRESFOHERE,
HHE, 2N B XK CT IR NMINAFEAHET BESH BEF . HBEEK
FERFHET@OH R AR LB KPR ET LB E R,

AR AR EZARERFEAHE S ZSHA P AP LEELTRBT . E£S
JECF B AR Ge RO F 5 R RLE ) PAT IR E S P L AR A (CAJ—CD #L

SEOPATE F A .

FTEREB . BE UEHFTER . FRER TR AR B LB AT HFR.E

R AMERBEF HEBEARFE I FRBE FRADE FESH ROIRE  Jo 8 A

B AEEEF,

AT A R A 25 . AFE 4 300 T,

E R % —F| S ISSN 1000-0313/CN 42-1208/R

1% :(027)69378385
E-mail: fsxsjzz@163. com
AR ERH HE 1430199

BB S 38-122

Pk :http: //www. fsxsj. net
KXTHROR P AWM GFERE RARXAE C



