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Diagnostic value of 3D T,-SPACE high-resolution magnetic resonance vessel wall imaging in

cerebrovascular diseases

ZHAO Qili, WU Lipeng, ZHANG Yang, ZHANG Xi, ZHENG Yanlong
Department of MRI and CT, the People's Hospital of Langfang City, Langfang 065000, China

Abstract: Objective To analyze and observe the application value of three-dimensional T, weighted sampling perfection with
application-optimized contrast using different flip angle evolutions (3D T,-SPACE) high-resolution magnetic resonance vessel
wall imaging in the diagnosis of cerebrovascular diseases. Methods A total of 100 patients with ischemic cerebrovascular diseases
who received 3D T,-SPACE high-resolution magnetic resonance vessel wall imaging were enrolled and then divided into
symptomatic group (#=61) and asymptomatic group (n=39) according to whether they were symptomatic or not. The quantitative
indicators of blood vessels and plaques were compared between two groups of patients, and the indicators included vessel area
at lesion level (VA ), lumen area at lesion level (LA, ), vessel area at reference level (VAy, ), lumen area at reference level (LA, ),
stenosis rate, plaque load, remodeling index (RI), eccentricity index (EI) and the proportions of positive remodeling, eccentric
plaque, irregular plaque surface and plaque at the anterior wall. Logistic regression model was used to analyze the independent
risk factors affecting middle cerebral artery stenosis of symptomatic atherosclerosis. Results No statistical difference was found
between two groups in VA, v, LAyin» VAR, LAy, , stenosis rate and plaque load (P>0.05). The RI and EI of symptomatic group
were significantly higher than those of asymptomatic group (P<0.05), and the proportions of positive remodeling, eccentric plaque,
irregular plaque surface and plaque at the anterior wall were also significantly higher than those of asymptomatic group (P<0.05).
Logistic regression analysis results revealed that lumen positive remodeling, irregular plaque surface and plaque at the anterior
wall were the independent risk factors affecting middle cerebral artery stenosis of symptomatic atherosclerosis. Conclusion 3D

T,-SPACE high-resolution magnetic resonance vessel wall imaging can be used to effectively assess the characteristics of arterial
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plaques in patients with cerebrovascular diseases. The middle cerebral artery stenosis of symptomatic atherosclerosis is usually

accompanied by lumen positive remodeling, irregular plaque surface and plaque at the anterior wall, having a guiding significance

for predicting the risk and classification of cerebrovascular accidents in patients.

Keywords: cerebrovascular disease; middle cerebral artery stenosis of symptomatic atherosclerosis; three-dimensional T,

weighted sampling perfection with application-optimized contrast using different flip angle evolutions; high-resolution

magnetic resonance vessel wall imaging
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PR 2018 4F 1 H % 20204F 1 A FIEEHih A R EE
BEilE4T 3D T,-SPACE [ 43 H# 2% i, e HR 45 BE B A5 K6 %
1) 100 5] ke 1L 14 fii 1t 58795 58 2, Herp 55 67 3], 242 33
1] 0% 40~80 % F- 4RI (61.2449.37) % . Y4 A bR
Y+ (1) AR 5 B RE LA A R IIfG A RE DR I i 2 Bk
AEAFAE B AR AR AR BT 5 (2) R I 45 AR5 AG A il
T Bl Bk (MCA) B 78 R >30%. HEBRARHE : (1)
G I Bh kA 55 5 | R A st i oG A e 5 (2) HERBR v B SE A
O TR AL T BT S B il 2 v 5 (3) 380 kR 75 1 7 f5i
PR 728 I A D0 5 47 s Jk A 2 A > 50% 5 (4) i i
KA 28 i 5 (5) B TLIE B A KA . MR EA JCaE Ik
4 100 15 i 1ML 457 28 35 53 A REAR 4 (n=61) FIJCAE
R (n=39) , Hrp A 5E R E LR 15 d N MCA Bt 11X
R I A A v s A R R i R A TEE AR
SL Ry TG i e ot =4 e A A e ot =4 R K MCA LA
G 1= P TR B B B AN o v = 1
FE BERIS i R R TR LA LA R it 4 2

WAL 1M 217 2 (1 (HbAle)  H il =g (TG) | & JIH [ fi
(TC) . R H (HDL-C) K4 5 8 1 (LDL-C)
KA, 22 R G245 L (P>0.05) , BA7 AT Hedk,
WF 1, ALY N R B 2R 2 54
WAL LGl R TS R S .
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Tab.1 Comparison of baseline data between two groups

AR TCREARZH

Eixta Xig Pl
(n=61) (n=39)
P[] (%) ] 0.243  0.622
% 42(68.85) 25(64.10)
kS 19(31.15) 14(35.90)
RS 61.5249.40  60.80£9.31 0375  0.709
e I L9 (%) ] 25(40.98) 23(58.97)  3.085 0.079
R LE1(%) ] 19(31.15) 16(41.03)  1.020 0.312
LR (%) ] 22(36.07) 19(48.72)  1.574 0.210
WAL (%) ] 17(27.87) 15(38.46) 1227 0.268
Fbes [ 451 (%) ] 7(11.48) 7(17.95)  0.828 0.363
A% 8 /mmol - L' 7.41%1.63 7.8241.66  1.218 0.226
HbAlc/% 6.80+1.01 6.85+1.12 0231 0.818
TC/mmol L 4.89+0.77 5.17+0.85  1.703  0.092
TG/mmol-L-! 2.01+0.52 213048 1159 0.249
HDL-C/mmol L' 1.93+0.46 1.9940.50  0.615  0.540
LDL-C/mmol-L! 2.75+0.49 2.62+0.53 1253 0213

1.2 WEFZRBEGSH

K Skyra 3.0T #8 5 Fu 4 il 15 4 #5A (FE [
POITF28 W) A 32 30038 Fil S0 7 1 70 W R 2k P8 64 T
KoAts . B e bAT B = 4R A] KRk (3D-TOF) i 3t
P AG A A, A4S SR B AR T AR AZ (T, WD) . T,
INACRSAZ (T,WT) LA K 5T+ %5 BE AL & (PDWI) o
PS80, T, W 42 i 1] (TR)/[81 5 i E] (TE) -
700/26 ms, B4 EL ;25 T,WI: TR/TE: 2 800/50 ms,
BRI E - 4; PDWI: TR/TE: 1 800/29 ms , 8 Jil U % -
2, T,WL.T,WIFI PDWI#RH : JZ%8:9, /25 :2 mm,
JZMR]E :0.5 mm, FHF%:256%x256,FOV: 140 mmx 140 mm,
SR J5 N 3D T,-SPACE J3 41 3 B F H b il 45 K153 14
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SR FH 4 1 77 B A I Ak A A A B SRR 2~3
£, T30y /5) 8 1l 78 RE A0 R AT s R s, 00 e A Y I
AR (VA) FIAS I AR (LA) 96 728 )2 1 VA FITLA 1%
VLI 457 e e 7 b (MILIND) A 7 1o TG0 5, 2% )2 1
(RL) VA FII LA ZEHUMCA 350 Jiig R0 0o Vg PR A TG B
AE A DA T PG i , IBCT- YA DN i R A 22 T

TOF-MRA

KA BEJRE (WT,,) VA i/ NE BERL R (WT,,) , I3
BT %0 78 F=(1-LA, /LAy ) x100% ; BEH 7
1= (VAuin-LA )/ VA ] X 100% ; 5 K4 46 45 (RT) =
VA yin/ VA s RIZ1.05 78 1E P B #, RI<1.05 &7 3F
IEPETER R DR (ED=(WT,,-WT,,;,)x100%, EI>0.5
FR O BEER E1<0.5 FnRLDBEH . 24 BAF
B 4 152 8RB ISR L ¥4 X4 3D T,-SPACE & 47
PR IR A BE R R AT A, 280 7 o e
R BRI, R B UL E 1. A R BE B AR R b R
| 2455 F 5 M BRHEITT 1A AT 2 )l
i IO EAE i A 450

1 3D T,-SPACE &% ## F Wi R B B2 il 15 B /R MICA AN EL St ) Bk ) Bk 586 £ A 1L BESR
Fig.1 Atherosclerotic plaques in MCA and basilar artery shown by 3D T,—~SPACE high-resolution magnetic resonance vessel wall imaging
A ,63 % e Ak Buf i 25, TOF-MRA 7R 76 0l MCA 375, DWILI /R 76 ML 55 IR 2 PEAT 2, 3D T,-SPACE 15 /0 FE R i AL PR B
% (T,WIL.PDWLAIT,WI) @75 2 MCA BEH B2 22,60 2, AT AEIK , TOF-MRA /R £ {lll MCA 878, DWI oA il /R 2 A% 5E , 3D T -SPACE 5
Sy R REALRAE BE UK (T,WI . PDWLAI T, WD) W m 4l MCA BiEHL; C: 15,58 %, @Ml M il 11, TOF-MRA /R JLIE S k%8 , DWI iR A2
ARG T 2 PEAESE , 3D T,-SPACE o 73 HE 3l LR A5 BE 5 (T, WL . PDWIHI T, W) ik 7= BB

1.3 Zit=AH=*E

I3 FH SPSS19.0 # A 43 Ar Bdlis , B8 i DL A 4y
FEER (%) R, SR K30 s A5 6 IR 2570 A1 1Y)
T FH Y BAn it 25 350  HURCR FH ST, 4G 56
£ 5 R 2% >R H Logistic BB AL 434 . P<0.05 k22
SHEGHE L

2.1 WAREMNEMRREMLIBIRILER

PHZH VA LAy VAR (LA EZS R L BEH
Tfaf FL#K, 25 5 JEGe 2% L (P>0.05) , A SiE R 41
RILEI & & KT IAER 4L (P<0.05) , IEPE T A4 0>

BEH | BB R R0 DA R BB RE F )
T ICERAL (P<0.05) . W2,
2.2 Logistic [B1 Y343 #7 8% M 7 IR 14 B Bk 348 R 78 4k K f
FRENBk R E R IR B E =

W P R AT B 25 b AR B CEPE A
Oy BE | B B 2 T AN B BE B4 F B ) VRN 2
FOHT AR B I AE R AE R AR B (=15 T8=0) ,
FI 3% A6 16 AT 1 24T Logistic MU0 # . 45 5 WK
I QE 1 TR L R R TN R DA R B A I RE
A7 e 5 M i PR A 0 S A A 0 A A i 8l Bk e 2 1Y)
M fER R, WK 3.
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Tab.2 Comparison of quantitative indicators of blood vessels and

plaques between two groups

AR JEsERA

EiELa Xl P
(n=61) (n=39)
VA, /mm? 15.48+2.73  14.79+2.65 1247 0215
LA, n/mm? 520+1.01  5.53+1.12 1111 0270
VAg, /mm? 14.5142.60 14.83£2.49 0.610 0.543
LAy, /mm> 9.7241.84  10.05£1.71 0.899 0.371
WAEFE Y 45.60+8.57 44.91£7.36 0.414  0.680
BEHLA 17/ % 65.84+9.23  62.6249.04 1.715  0.090
RI 1.07+0.15  1.00£0.13 2395 0.019
EI 0.83x0.11  0.66+0.09 8.073 <0.001
EPEFAG[H](%) ] 37(60.66)  13(33.33)  7.104 0.008
i BER 151 (%) | 49(80.33)  21(53.85) 7.945 0.005
BEH LA (%) ] 35(57.38)  10(25.64)  9.681  0.002
BEHA [ 51](%) ]
HiEE 17(27.87)  14(35.90) 0.717 0.397
- BE 22(36.07)  6(15.38)  5.047 0.025
JE E 10(16.39)  8(20.51) 0274 0.601
T EE 12(19.67)  11(28.21) 0978 0.323

VA s 78 2 T TR s LA 28 R T I TR s VA : B %2
T A TR LA« Z75 2 08 I B RL: FEAGFE 45 BIL: O 6 5K

33t 8

I 10765 9 = B A0 455 G P LA L o A
L7795 LA B s Jok b A s P g 4607 ot 1 i o,
R R DL o AR I ) 60%~80% , i 4t
O N B EIE T 2 KR, A R
T J B A AR 12 3 il it A I A5 1Y) 3% R 29
5004270 , M R HBIGIN T 2 Jeat 2 g™, Bk, 1
ARG L 577 R0 -4 T 00 765905 1k T AR A i T g s e
JE [

PP Bl ik o AR AR 2 S SR I I I 9 1 e
FERE LA 2 A Sk Bz B, 9 LA MCA Dl
F MR, PR e R 2, S BB
104 S8 R S 75 | A A a2 i 53 100 B D PR AR AR
BN B A AT U 1/4 (A RE IR R K 1/10 1Y)
TCRER B3, AR K EL ) 70% LA B 78 i | B K
FRF [F0] P 5 TG i A9 B8 & AR o ke R 22 1 E i A
R, B AEALRE S HE 7 F P i A2 1 JR AN DL, I AN g
fif LS W B ik s A T R R I TG Tk ) ) A
A PR 21 2 i 2 A 7S TS AL
NG B IS i R R IR A AR S
A PR AT I i 4 s 25 4 T TE A S A BE A A, B L
A R B o PR IR A R R R

]R3 MMM SRR FERE AL KB T BN AR B Ih 3L f P (R 3=

Tab.3 Independent risk factors affecting middle cerebral artery stenosis of symptomatic atherosclerosis

et BH SEfH Wald x {# OR{H 95% CI{H Pl

EVEER 1.162 0.421 7.618 3.196 1.401~7.295 0.006
g LB 0.806 0.527 2.339 2.239 0.797~6.290 0.127
BEHR AR 1.737 0.485 12.827 5.680 2.195~14.696 <0.001
BEHA T [ RE 0.984 0.455 4.677 2.675 1.097~6.526 0.031

RGN | 5 43 B8R DA K 22 06 HLRE S5 0 AR 3, 2 31 i
£ H " 3D T,-SPACE i 0 R mi AL R4
BE AR ELAT 38 15 1 25 () 43 B0 R S AR 2% L g
T3, 7 TR AT S 7 4 M AR A s R BE A 20 R DT A
BEYCRFIE , g F W B H AR e PE . BEAEIE SR,
DABCTF 00 A8 3 5 O B R, A B R A R A
BE AZR PE AL MCA v i B2 0 78 A 28 1) U E SR
S B 0 2 TS A BUR , B BT
L A B — B . AR R BN
SE R 2 A TCE R A EE 3 VA LAyin s VAR LA R
78R R BEHL G FL R 25 S g it 2 B S (A E
ARZH RIVELR 35K T JCRE R, IEMEEEAY O BEBR
TR e 1T AN LN DA R B AV i RE L) S 2 e T
SEARA , 2P0 MCA BEHORFR R T8 25 5 175 I 1ML 45 9

M) & o BLARS BT, TE A H5 ARG 7 Sl Jbk o A B 1h s A8
TR DL, (F PR i A5 G BRI 0 A S0 R R AR
FARMELLIZ W, 1M1 3D T,-SPACE 5543 ¥ 4 1 A4 45 e
BAGRT BB HEAT BLAGAT B T T 53 S ok o A 1 Ak
S A8, 1 — 2 B f M A AR AL T A i A
AR AL Z B . Guo 138 1ok % Fb JCAE IR A
A EIR MCA 3l ks R 0 A B A% £ I B R o, 205
SRR AR A T T O R L, L T AR
FNBE AT G TR, A7 A IE 4 T AL 19 BB BT ) e A T
2, BB O BEHRL RIS B I BE R, fm O PRk
78 TR S (R AR TR B, AT 84 J00 i i 5 g DU >
SRR A VR 2R B B R 2 TN B0 158 BH B AR RS
TE LA S IRV 3% 2E MCA R R4y 2, k1 S 5
AFIOE A o X 8k e A AR B . Xu A5 AF 9T 45 SR R dE

o
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WA T JEREAR 4L, JiE R 4 MCA B 78 B Z 40 T
BE HAG T L EE B 2 0T A 2 S Sl kAR BT
BE T, #H—2 Logistic [MH B85 2R Bon , B 1 IE
PR AL | BB 1 AN R DL B BB T RE A B
5 i R A B0k oA A Bt A K v 0 kOBl 4 1 1 ST s
W% . 3D T,-SPACE 5 43 ¥ 5 i S 4l A7 BE pU5 7T
Shy B 1L A5 12 W RR YT R AL — 2B R, AR
e il B 2, R R HEAT L M AR IR YT o (HARDF S
5 — 7 Ja B, i W % 1 850 FR L 3D T,-SPACE
150 03 W SRR FE RS BE AR ARAT 10 BEH AR A R AIE ik
Z G ERIG AN BB T, I Ah , X6 T4 I R AL e v AR
FRT I 5k AN A0 05 1 LA B i A% st ) 45 4 1T RE 52 3 B D B
T, Bt = KW sh 3 W, 55 224 R Ui o 2%
1], #4722 I (] BE 114 3D T,-SPACE [ 70 B i 4R 4
RE ARG A, AR ARG 10 95 S5 45 R AR AIE 11
Bl A AR, T T B A A5 RE R AOE X 4SS 1 12 W
M.

2 FFTR, 3D T,-SPACE =43 FE R i JL IR 45 BE R
80T A OV AT G I A5 B Bl KB BRRRAIE L A R
KM v B Jikope 78 38 AR S IR E M T A L BB R
ASHLIN DL K B e A5 T 1 B A AR, 6 0 AR K
Az B o7 T A RURS: A G B R S, FE i a4
TSy TELA — 2 (1 0 A
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