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[Abstract] Objective To evaluate high - resolution MRI (HRMRI) in diagnosing middle cerebral
artery (MCA) stenosis or occlusion, and to compare HRMR with MRA and DSA. Methods A total of 47
patients with ischemic cerebrovascular disease underwent MRA, HRMRI and DSA examinations. Based on
the results of DSA, used as the gold standard, and combined with MRA findings, the value of HRMRI in
detecting MCA stenosis or occlusion was analyzed. Results The vascular stenosis was detected in 45 MCA
segments in the 47 cases on MRA, HRMRI and DSA. The coincidence rate between HRMRI and DSA was
82%. The overestimation rate of MRA was 84% when compared with that of HRMRI. The MCA stenosis rates
detected on HRMRI, DSA and MRA were 0.75 = 0.16, 0.71 £ 0.17 and 93.38 + 0.13 respectively. No
statistical difference in evaluating the degree of stenosis existed between HRMRI and DSA (Z=-143, P=
0.15), while obvious statistical difference existed between HRMRI and MRA (Z = -2.21, P = 0.027). Taking
DSA as the gold standard, Kappa value of HRMRI in diagnosing MCA stenosis or occlusion was 0.78.
Conclusion In evaluating MCA stenosis or occlusion, HRMRI is quite consistent with DSA, and it can
avoid the overestimation advantage of MRA. Therefore, it is expected that HRMRI may probably become the
gold standard for the diagnosis of cerebral artery stenosis.(J Intervent Radiol, 2014, 23 96-99)

[Key words] cerebral artery stenosis; middle cerebral artery; high-resolution MRI; digital subtraction

angiography; magnetic resonance angiography

St LA i AL 2 e R R R R e, IR FINEYT X BB I O & T M W AT 5 T B 3L, I

PR _E AR RAR i L A B 4% (G A T BEA %J@‘Iz

DOI:10.3969/j.issn.1008-794X.2014.02.002 j::f?ﬁfn (TCD) %ﬁ%lﬂl%}ﬁ@ﬁ(MRA) ‘CT M%
W, 450052 SHCEs—pm a0 (CTA) URBCF I INE MR (DSA) . DSA
BWGEE . Sk ) AR B ) HZWIN S KA I pRiE, (H DSA A QI
HEIEH : B E-mail: ch.chﬂ@vip.léacom T BT BAER 2 HIF R REZ  CTA X sl ikopk




I AR AR 2014 4 2 A5 23 555 23 J Intervent Radiol 2014, Vol.23, No.2

A HA R R AZWAT 63 (0 CTA F &5
BSOS LA, 6 TR B T T A R A
=, H CTA K& fr e AT . MRA #AEfI o
FRE07, (2 MRA BRI 3203800 e A1t 1L
EHAEREDN . TCD YA AR B2 5 TC eI
Kidr, 5 TCD s BT H EoR M2,
H TCD #3235 2 BRI , 7T Ge 52w DAk 45 R A R
P, BHET, morPERm R % (high-resolution
MRI, HRMRI) & 8 T s b il i , ol LAYERS
ARSI IR AR, AWFE B AETPAG HRMRIX
K 3l fik (middle cerebral artery, MCA ) BE%E )12
W e

1 #RE5FE®
1.1 x4

2012 4 4 H—2013 4F 3 A e ARHIA 47
IR MCA. A [ 002 74 5 3850 9% P At . 2 A
SR L R, H28 MRA B CTA JES2, Hod 3 28
), % 19 B 404 17 ~ 67 % SF¥) 447 2 T
#4917 MRA HRMRI Fll DSA K2, -3 i g e} 7]
3.7 d ko FERE A B AE 36 i, AEShKkok
FEREAL PR 11 1], ARFIY ZBIN 2258 — MR
= BEACHIZE 0L S, R Y B I R
1.2 Rk
1.2.1 DSA Ki#F  {#F Philips FD 20 Il 35 & &AL,
JAIEE T R B Seldinger 3 A2 Bk ik 2 i B 4%
TRk RSk o Sk | 5T N sl bk -
FENE B ik B A ik A8 TE NS 38 5 XPRe 7 e A8 A T
KRR, FEARIEA RO B R A LA
e A R
1.2.2 HRMRI ## KM Siemens Verio 3.0T MRI
R, 16 B LZ R, 1 SedE TSk M E R — 2
8] ®ER¥L (three-dimension time of flight,3D-TOF)
MRA BI“SE 1" (44, 4k RSk fies s | SEA7F
UGBS ST 20, P E ks m
AL B KFLKFE . FIH Siemens Verio 3.0T JG%E T
YESEXT TOF JEAR G AL EE, SRJ5 T MCA M1 B
B b 3 B F IS AT R 07, PEA T I A5 R I v A
i, BP0 P8, BRI RIS U B A
BEMIEE Ty AU (T, weighted imaging, T\WI) FIXL
[ B E RN T, INAUSAR (T, weighted imaging,
T,WI) , B350 8 2 A 58 42— 3, FOV 130 mm x
130 mm, Matrix 512 x 512, Thk/Sp 2/0.2 mm, JZ % ffi
180°, 14 5 )2, T\WI. TR/TE 861/18 ms, FHIF 4 min

30 s; T,WI: TR/TE 903/83 ms, JHi 4 min 16 s, T,WI
W ER AR B A o I fih & & 5K 1A
123 M XFHOMES MCA M1 Beskas ab 7
DSA 3D-TOF MRA & b K HXHR 4 T, )2
JUE B — B0 7 T W EUR  SePRA5 I B B i /R v
AT ) PRI AR A 502 2 3R 0 i A1 Ay SOL IS Jok o 14 g
FHOR AR T A5, (S R s e, MWl
r pl R D L A S LA RE ) P % T L I SR
s S h ., HRMRI RGN FEIEN )ik h 2
HARFE WA E LS X MCA /9 HRMRI
GHATE LT, STV, B AN — SO P v
P, MREF I L M XA REZEAL A RESE B A4S IR
R DU UG T o Ry 4 AN G, BURAE
W SRR, N RE s IS BE S #A) 5 2 2, I A RE R I
RS BESE A AT BERC B AR 5 3 2, 45 RESS H B /R
R AURITBIEAS ;4 ), B RE L5 A MEE RS B 44
IRIEM, EURBRAR T 2 ZeAmfol 7 LAHERR

MRA \DSA EUE5r 51 2 2525 24
ANBZRIER . WAL FM VAR 8 A B 8
FPIRC A 0554 . MRA HRMRI H1 DSA &
MCA M1 Bt S i1 58 Kopke 8 B 3 =
A8 Samuels FRUEY ) BIFEAE A = (1 — Ds/Dn) x 100%,
Ds A MCA S5 AR B I A 4542 , Dn A IE# A Il 48
B, LR R A O IE i MCA 48, Ik
R IO 0 IEH MCA B9 4%, A58 R 1
RO 2Tk SRR Sy IR A (< 50%) |
HHEERRE (50% ~ 70% ) AT BERRZE (> 70%) .
1.3 SGEil2rabeg

SKH SASO.1 A AT B2 50 M, 8 TR
FIEL £ ARifEZE (x + 5) 3R, X} HRMRI F1 DSA 45
RV TEE R E A—E0rk Fede 8 ke H, c
< 0.4 FURPIE — BRS04 ~ 075 $ERH —
HE— s = 0.75 $ER N H — B R 4, X HRMRI
FIMRA 55 A TR OB 5 BRI 55, P < 0.05
HESAGIERE L,

2 H#R
2.1 FEREGEOR

47 B 51 3% MCA, Z2) 23 %, 4510 28 32,
A 45 32 MCA 19 T,WI EMG 5ti 2 I 225K L 6
IAFFE EUR IR ZOR (2 IR 58 8 TIWT 4341 4
BIEGFE 1 90 H515 .,
2.2 HRMRI XA [FFEEE MCA BeZe 12187



— 98 —

I A2 2014 4F 2 A45 23 %55 2 ] J Intervent Radiol 2014, Vol.23, No.2

HRMRI 5 DSA MRA ¥ MCA BeA= i M s
U035 1 7135 2, HRMRI 5 MRA ¥ ) MCA 3554

TEILE 3,

#F 1 HRMRI # DSA ZWIAFIRREE MCA Beas K Lbgs (f1)
HRMRI 2 DSA LWiliAs R

AR B i i At
B 7 0 0 7
s 2 10 2 14
R 0 4 20 24
it 9 14 22 45

= 2 HRMRI fil MRA 2 Wi AR[RIFEEE MCA Bezs K HLE (fi])
HRMRI 2 MRA 2 Wiz R

AR <50% 50% ~70% 70% ~ 99% 100% &t
< 50% 0 5 1 1 7
50% ~ 70% 0 2 2 10 14
70% ~ 99% 0 0 0 19 19
100% 0 0 0 5 5
it 0 7 3 35 45

2.3 HRMRI XARFREE MCA %5 A2 i (i

la DSA 7R ZEM1 MCA M1 B3 1b  MRA /ﬁﬁnjfﬁi

e

o

HEReAE

% 3 HRMRI Fl MRA SFAR[EAREE MCA BB 2 WiFF &% 00

HRMRI 2 MRA £ W7 R

WAER TR e = e
< 50% 7 0 7 0
50 ~ 70% 14 2 12 0
70 ~ 99% 19 0 19 0
100% 5 5 0 0

HRMRI 5 DSA b, 2WifF& % 82%(37/
45), DSA MHEPAEZR K 0.71 = 0.17; HRMRI N
0.75 £ 0.16; XM ) 22 HIF T IESTER S (P =
0.01, Shapiro- Wilk 35 , NFA IER 500 , BOH BT
PORHAT SRR IG: | 4 PR & AR (R B 7 SR 25 57
TG4 X (Z = -1.43,P = 0.15) . FH AT R,
HRMRI #1 DSA HAG BAF W AHE M (r = 0.83,P <
0.00), LA DSA YR IPAG M A 828 1 4 A, HRMRI
TS 45 IR pe 28 R EE A DSA A5 A 45 5 BLAT B4
— &M (k =0.78), WL 1.2,

1c HRMRI T\WI /R ZE00 MCA M1 Br &5 REHE

Bl 1 =il MCA et

e 100%

i b N L|_|_|_|_|J_|_|_n_]_l_:|_1_|_|_l_l_|_1_|
2a  DSA /RZEM MCA MIBLE B 2b  MRA /RAARGRA MLFAF5H0R , He2E 3R 2¢ HRMRI T\WI /R ZMI MCA M1 B4 B

AR B A

Bl 2 HRMRI 5 DSA #5345 50— B i

HRMRI 5 MRA H&:, ZWifFE&%R N 15.56%
(7/45), ZWilR R R 84.449%(38/45), W3 3,

MRA & A3 0.93 + 0.13, MRA #l HRMRI
5DSA RIERA G FE N (Z = -221,P=0.027),



I AR AR 2014 4 2 A5 23 555 23 J Intervent Radiol 2014, Vol.23, No.2

— 99 —

3 itig

P L5 2 e S e P i o0 A ) B AL
JRIAES AR AR FE SRR i A A T S A L (H
S K AR R A2 5 R 11 PN 2 BB 75 1) 1 i PR L
NIE] B PR S8 T s AR R A B A, ARSI AeF
T (40 DSA CTA \MRA %) ML HI T8 308
SN0 PR PR AR v 3128 ok — b o 85 1
Wl sh ez iR AR AR

TE fG A 350 50 ok ok B R AL PR B A5 v HRMRI 19
I A {855 9 BE G BRI 5% A5 2092 M I A
AT AR B R MR R0 B
FEAR B AL  HRMRI © 7% 25 1 F T /51 N 3l bk sk
ZERYIFST . HRMRI 32 2202 1 <2 0l 4 A fn« 22
L FE ARG WS R ZAEAE I, 3D-TOF J2& BT FHiY
“EEAMCEEAR, EEAEE NG, TR T R
L V370 A U TR 098 A7 41 48 5 < Bt e 00 g Y A T
13 AR A TWT T WT S5 2 BE TS AR (proton
density weighted imaging, PDWI); i F #l {8 A1 fiik o
HARIHNMFAF S, BeA AT s R R
AT DAVERG Y R BE SR IE B R A,
HRMRI I 38 e A RR I, AT A R AT I RIS
RILT,WL N T,W1 5 5 T8 W os 5 8E , R
MRI £ B[R] R A 32 st R i e, A
WA AT T,WI AT T,W F14

DSA Z [R] 3R, RETE I R i sk &5,
Ffe s AW 52 B ko 7 ol P 2 J5 0 0 S A8 B0 1 4
I, F I H) T i 1 59 738 8 B LD ASE, T] st ) sk
SEF A (10078 S R TV AT , DL R T I A R AR A T
e I 8, BN A A I A R I R 2 B ) A
HE” . AWFFEXT HRMRI T DSA A7 AR A9 B 7% R
AR G200, &P HRMRI A5 A B2 % 5 DSA
AR BAE R 22 RG24 X, 3% 5 Ryu Y
W R —5L

TOF MRA 1 FF Il 78 37 30 AH 5 348 58 0 1 B A%
TeFF R A PBE TERR ST, BOm Tz N TG IR
{H TOF MRA B 7= A= 1 R0, 8 1 37815 5 0ai 55 , %
8 LG A 8 5 ELSZ2RY MIP b BEXT T2 18 1L 3%
ol 2 % I3 i S 4 A1 B R T I B 75 A 5 KK
7, PRI MRA FEAE S AR LA AR 100, ARAFF 9 I
£ 3 MCA BeZAE B IMUAE 76 MRA _E 330k JRI BR A% (1)
A5 5 B (K 2), R R F Samuels A5 i ] 75

PR R R 100%, 30/ MRA 5 HRMRI AL,
Atk 84.4%, FETH MR EIE, TOF MRA S Bt
SRR bR M s A B, Joie 2 SR TG L 7
WA HERR A DSA AL 2 5 i (s 5
() HRMRI A EL, 78 A BB Q0 S 2 e i 85 14 S B
ZENENL

EE e

(1] g, ¥ f, % W, % shlksE iy CTA Rl MRA &
DSA XFREAMHT[T]. T4 528, 2009, 24, 255 - 259.

[2] K #, B G, A s, 5. MRI 5 DSA XFsishkpess fsks
FEREALBESRVEAL BT B LLER ()], iU 223, 2011, 45
1004 - 1007.

[3] Underhill HR, Yarnykh VL, Hatsukami TS, et al. Carotid
plaque morphology and composition: initial comparison between
1.5- and 3.0-T magnetic field strengths [J]. Radiology, 2008,
248 550 - 560.

[4] Samuels OB, Joseph GJ, Lynn MJ, et al. A standardized method
for measuring intracranial arterial stenosis[J]. Am J Neuroradiol
2000, 21 643 - 646.

[5] Gorelick PB, Wong KS, Bae HJ, et al. Large artery intracranial
occlusive disease: a large worldwide burden but a relatively
neglected frontier[ ] ]. Stroke, 2008, 39. 2396 - 2399.

[6] Carvalho M, Oliveira A, Azevedo E, et al. Intracranial arterial
stenosis[J]. J Stroke Cerebrovasc Dis, 2013, pii; S1052 - 3057
(13)00227 -9. doi: 10.1016/].jstrokecerebrovasdis.2013.06.006.
[Epub ahead of print].

(7] % Wy, T8, B bk, 55 RSN SN TR A 4 B
HEIARIBIGPHERL)]. HIRNBRE, 2008, 47; 478 - 481.

(8] ZEWG, JEbs, % BT, 55 %540 BF MRI XS ksl B f 1k
BEHLRS3 T R A BEXT IRATFE (1], T AEph s Rl Ak, 2007,
23. 514 - 516.

[9] Puppini G, Furlan F, Cirota N, et al. Characterisation of carotid
atherosclerotic plaque: comparison between magnetic resonance
imaging and histology[J]. Radiol Med, 2006, 111; 921 - 930.

[10] Yoshida K, Narumi O, Chin M, et al. Characterization of carotid

atherosclerosis and detection of soft plaque with use of black -

blood Mr imaging[J ]. Am J Neuroradiol, 2008, 29. 868 - 874.

Ryu CW, Jahng GH, Kim EJ, et al. High resolution wall and

lumen MRI of the middle cerebral arteries at 3 tesla [J].

Cerebrovasc Dis, 2009, 27 433 - 442.

R LA SCHEEPH. R SR B R L R S BT

BN IRBESE [J]. A AR 2485, 2011, 20:

573 - 576.

[n

[

[12

(Wik A 191:2013-08-15)
(RS AR )



