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Clinical Application of Rapid Three Dimensional MR Angiography Based on Compressed Sensing
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Abstract: Objective To evaluate the clinical application value of compressed sensing (CS) in high resolution magnetic resonance vascular wall
imaging (HR-MR VWI).Methods The MRI imaging data of 14 healthy volunteers and 14 patients with atherosclerosis (32 atherosclerotic plagues)
recruited from Sami Medical Center from January 2022 to April 2023 were retrospectively analyzed. All patients underwent T1mx3d -uCS and
T1mx3d-nonCS sequence examinations. The image quality of the vascular wall was scored independently by blind method, and the image quality,
sequence diameter width and sequence plaque properties of T1mx3d-uCS and T1mx3d-nonCS sequences were analyzed.Results Compared with
T1mx3d-nonCS, the scanning of TImx3d-uCS covered the whole brain-+carotid artery bifurcation, and the scanning time was shortened. There was no
significant difference in image quality, clarity and artifact score between T1mx3d-nonCS and T1mx3d-uCS in different vascular segments (P>0.05).
There was no missed diagnosis in T1mx3d-uCS sequence scanning image recognition. There was no significant difference in the detection rate of
plaque stenosis grade and plaque enhancement grade between T1mx3d-nonCS and T1mx3d-uCS scanning sequences (P>0.05).Conclusion Compared
with T1mx3d-nonCS, T1mx3d-uCS can achieve high resolution, isotropic, whole brain+carotid artery bifurcation vascular wall imaging, and the image
quality is acceptable, which does not affect the diagnostic performance and shortens the scanning time.
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1R 43 R 1ML/ BE A% (high resolution mag—
netic resonance vascular wall imaging, HR-MR VWI)
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nique, PAT). 2006 4, Candes EJ Z5@4HE H T 45 Jek
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MRI £ #5218 % 8L, ¥ 442 7 T1mx3d -uCS #l1
T1mx3d-nonCS 3G 2r . 40 Abnifi : 18~85 %7 5 REJI
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W ARFERIEA Y 5, & 9 Bl 4% 18~85 %, -1
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# 1 3D TWI 3#5#

RT3 T1mx3d-uCS/CE-T1mx3d-uCS T1mx3d-nonCS/CE-T1mx3d-nonCS
TR(ms) 800 800
TE(ms) 13.98 13.98
FOV(mm) 172x220 172x220
JEWN5r B (mm) 0.4x0.4 0.4x0.4
ZE53HER (mm) 0.4 0.4
=21 360 360
Jinsd 5 2.2
SRAET ] 4min55s 7 min 46 s

W AEF KSR 5 min J5 TGRS 3D TWI B4, 61T CE-T1mx3d-uCS, 485 P17 CE-T1mx3d-nonCS.
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1.3.1 EG I | 2 7 HA 10 4E L E L6
P URBHE A RL AN R2 20 BTG X 42 A 10145 1
EUG T A T B VRIS VT8 o 50 38 0% A N A 3 Bl ik
MAE RS 3 A Bae A T MG A Al o 1 B R
rh 5 ik (middle cerebral artery, MCA) Y M., 5 EX I
#i N BNk (internal carotid artery, ICA)fY Coy 5B ;2
Bt B 80k (basilar artery, BA) FlIfE 50 ik (vertebral
artery, VA) ) Vi Bt ;3 B . Cys. # 3 Jik (common
carotid artery, CCA) 14zl ik (external carotid
artery, ECA). 4140 3 AN 2K « A5 BE () K14
i MRV AR, BRI R FR 0~5 4
L 432, 0 433 Toids RO H 58 B 1) 5l Jhk B
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2.1 T1mx3d-nonCS 1 T1mx3d-uCS WiH 751 &%
B A 24, Timx3d-nonCS i1 Timx3d-
uCS FEA[RIIMAE 4 B MG T . 17 WA S PR S AT

TGS, 25 g2 L(P>0.05) , L3 2,

2.2 T1mx3d-nonCS #l TImx3d-uCS W£H P41 44 T
JE A FERTA %49, TImx3d-nonCS il T1mx3d-
uCS PRZHIF 1 L 7E 3 Bl St 1) 3 ik i 84 448 5 B L
B, 25 THiE L (P>0.05), I 3,

2.3 TImx3d-nonCS F1 T1mx3d-uCS W £H JF 51 B e 1k
FE A Timx3d-uCS 331 4 4 G U0 & ) B T
L& ; TImx3d-nonCS #l TImx3d-uCS WiZH F1 44
G BEBR B 7 R 43 RN B 5 £h 43 GG H R L
B, EFILHI#E L (P>0.05), iW#E 4 1 1.

% 2 T1mx3d-nonCS #1 TImx3d-uCS W F FIEERELLE (xts,9)

455 Be RS GRS Timx3d-nonCS T1mx3d-uCS t P
Cs.MCA G 4.14+0.36 3.96+0.43 1.695 0.096
T b 4.11+0.31 3.93+0.38 1.921 0.060
thig 4.18+0.39 4.18+0.39 0.000 1.000
BA.VA EUG T 3.79+0.57 3.61+0.63 1.115 0.270
T b 3.64+0.62 3.50+0.69 0.812 0.421
tht 3.79+0.57 3.64+0.62 0.898 0.373
CCA.C.s.ECA EUG T 3.93+0.47 3.82+0.55 0.788 0.434
TR 3.89+0.42 3.71+0.53 1.395 0.169
thst 3.96+0.43 3.960.43 0.000 1.000
% 3 T1mx3d-nonCS #1 T1mx3d-uCS &2 3= EMIE bk B ( xS, mm)
A5 5B T1mx3d-nonCS T1imx3d-uCS t P
Cs7-MCA 3.200.50 3.27+0.59 -0.452 0.653
BA.VA 3.61+0.40 3.65+0.42 -0.374 0.710
CCA.C.5.ECA 7.41+1.19 7.40+1.17 0.017 0.987
% 4 T1mx3d-nonCS #1 Timx3d-uCS A FIBEHR I R EL R [n(%)]
BEYURHIE T1mx3d-nonCS(n=32) T1mx3d-uCS(n=32) X P
BEYN = 55 1R 2(6.25) 2(6.25)
BEPBe AR S 2 0.091 0.763
23y 26(81.25) 24(75.00)
MR A 6(18.75) 8(25.00)
ZiES 0 0
BEHLR AL 4> 0.075 0.963
04 11(34.38) 10(31.25)
14 18(56.35) 19(59.38)
24 3(9.38) 3(9.38)
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