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[ ABSTRACT ] Aim To investigate the application value of high resolution magnetic resonance imaging ( HR-MRI)
including 3D T1-VISTA sequence for intracranial artery wall imaging in patients with type 2 diabetes mellitus ( T2DM)
complicated with ischemic stroke. Methods High definition magnetic resonance imaging data of 95 patients with is-
chemic stroke or transient ischemic attack were collected in our hospital. Some cases were excluded, because the poor im-
age quality or scanning level tilt which might lead to unsatisfactory data measurement, and a total of 46 patients were in-
cluded in the final analysis of the image data. The patients were divided into two groups: 17 cases in T2DM group, 29 ca-
ses in non-T2DM group. The vessel wall parameters of the right middle cerebral artery (MCA) , left MCA, and basilar ar-
tery (BA) were measured. Results HR-MRI could clearly show the intracranial arterial wall. MCA plaques were
mostly located in the inferior wall of vessel. BA plaques were mostly located in the left wall of vessel, next to the abdomi-
nal wall. 3D T1-VISTA could clearly show the existence of small plaques. In comparison between T2DM group and non-
T2DM group, the differences of luminal area (LA) (P=0.003), wall area/luminal area (WA/LA) ratio (P=0.018) in
right MCA and WA/LA ratio (P=0.015) in left MCA were statistically significant. Conclusions HR-MRI can clearly

show the intracranial arterial wall detail in patients with T2DM complicated with ischemic stroke. It can find the wall
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thickening caused by atherosclerosis, and identify the plaque or thrombosis of responsible vessel in cerebral infarction.

HR-MRI can early detect the intracranial vascular lesions.

B e — b i L B A8 P AR P A AR
75 BB Bk BRI AL (atherosclerosis, As) & G RE
AEWE DR A W R TAREORAI TR R 28
2 BUHER I (type 2 diabetes mellitus, T2DM ) £ 45 7€
T As I RAEN S P B Ik o RE A Ak 5 (in-
tracranial atherosclerotic disease, ICAD ) 42 5 Z (ML
MRS B WL IR R Rt R 8 =
7 A& ) W) B A E [ 9 R 1 ( three-
dimensional volumetric isotropic turbo spin echo acqui-
sition,3D-VISTA ) HA7 = {5 M Lt | JHCH DRIy oK i o 2 ik
(middle cerebral artery, MCA ) B 75 3 5 5 ) 5 IfiL
EHA R —30:, JF Bl LUE & W48 11 )
ERERGLCY . ARWFITIE A T A = 4 45 1 [m] 4
P B e 713 7 51 ( TIWI volumetric isotropic turbo
spin echo acquisition, T1-VISTA ) /5 43 FEfE L PR H7 R
SRR MCA JEJE BNk (basilar artery, BA ) B BETH
DLLA B AH S AR 45, B0 3D T1-VISTA XJ T2DM
# I 1CAD R M E.
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1.1 —fgER

K 2015 4 5 F E 2016 4 2 A R % I K0 %
W Wy ko M B AE R B AR E M N B i & AE (transient
ischemic attack , TIA) & # 95 ] 2 & B 4 68 7], &
P27 B, FH 38~88 ¥, &k B IR R R
( magnetic resonance imaging , MRI) # % 48 < 2 5 , &%
il E R, NEARE I R A F B A S o
s TIA, HEERATME: A M JE A 20 floE
bR TG R N R A R AR S
%),
1.2 ®WEFHIE

% JH A Achieva 3.0 T #8 5 2% L4k 8 1@ 18 3k
5 % 8 47 3D T1-VISTA .DWI(b 4 % % 0 mm*/s
#11000 mm*/s) . 3D-TOF-MRA . & 3 T2WI. 4 fr
TIW-SE T2W-TSE J7 7| 9 4, A # )7 7| & 5 $ 4
T:(1)3D TI1-VISTA ¥ %] . TR/TE =500 ms/18 ms,
FOV:190 mmx190 mmx56 mm, 4 [ :316x317, 43 4
B 18] .7 min 57 s, (2)DWI %] : TR/TE =2194 ms/
84 ms,FOV:230 mmx230 mmXx 125 mm, 45 [ . 152%
121,34 i[5 ;46 s, (3)3D-TOF-MRA : TR/TE =25
ms/3.5 ms, FOV:200 mmx200 mmX 100 mm, 4 [ .

572x290, 44 i 8 .9 min 8 s, (4) & % T2WI. TR/
TE =3000 ms/53 ms,FOV ;180 mmx200 mmx83 mm,
45 % .360 %398, 33 # B A 11 min, (5) TIW-SE:
TR/TE =600 ms/10 ms, FOV:230 mmx 183 mmx 143
mm, #E [ ;256 x 163, 19 4 Bt 8] : 4 min 58 s, (6)
T2W-TSE: TR/TE = 3000 ms/80 ms, FOV:230 mm X
184 mmx 143 mm, 42 [ . 400x 255, H 4% i 8] . 3 min
36 s,
1.3 BEgEhEHEAR

J& 46 4 F N MRI Systems Achieva Release 2.6.
3.5 Tk 3k # 4T 3D TI-VISTA % F W & 2. 4 4
MCA DA % BA & 4% &, 5 E EH T M MCA JE F
M)A FHT B ik A1 AR 4AEF 10 mm 24 L E BA /)
S AEBE T I0mm AN E N T EER
X, #FHEESH.ZF 0.4 mm, EFH#E.-0.2
mm, FH TESFHATEERFENE, &44 M0
MCA ,Z Il MCA .BA, ¥4I % mm®,
1.4 BEgaHh

mECL AT D W o BRI AR E T4 A
THEsE AT EGRE T, K EREE HE K AE
HAE B, B MCA % B 5 i 8 00 4L 2 o % 4h
MR KRG RWERR AR i R 7Y,
I WT 3h ik 8 B G R, & i T R (vessel area,
VA) . % & & R (luminal area, LA) | % 2 T R ( wall
area, WA) \WA/LA WA % 778 fp YB3 33 it b ik
A—E,
1.5 BEHREIFE

7 B8 2 7 ¢ & % (Likert scale) ol B A% B 4
B, R I1~50FE . FHEHE(S2). . HE(4
) (3 ) AHEER2 ) EFLHE(]
4o F<3 AW ELTUEFH,
1.6 EELMHHIRE

IE 7 4 2k 3R 3R R & (high-resolution
magnetic resonance imaging, HR-MRI) . 7x % & 3F ¥
ﬁ%ﬁ%,%%‘f?ﬁf;‘ol mm ﬂ%ﬂ?gmo PR E
SRR RS & BERE R B R AL T B RO
415 B BT BEH AT AT I L 4 B B IE
TR EET A ALK 4 NDZIR,MCA 2
B MR b BERCT B BA o o BE M B E M
B ERAENE NERILE VS 5 R
E%, BRBBEHESL ALK, N UBEHRERE
KEB P AL FIRH E A BESRALE | FEHTE % L =3
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MNEREANFFHIERY , UEERERET A5
ZREEELNEET MR/KEST ME/ Bk
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1.7 SitEH5H

EHGHENEH BELTRERERFEARZ
B FEH . KA IBM SPSS 22.0 # 44 7 & $U4E 4
BRI, ERBEEESHA, Uats KT,
THECYE R R H 3, B 2tk o, T2DM 41 fn 3
T2DM %41 LA VA WA WA/LA I 18t b %5 5k A
SLHEEAR ¢ AR, R A R A, P<0.05 h = REH
nEM%E,

2 & R

2.1 NERGI—AER

AN 46 B, Bk 30 1], 2Pk 16 1], °F
P 62.96+11.55 %, Horpo A e ot 4 ik 4 39
151(84.8%) , T2DM 17 i (37.0%) , f= Ifil. K& 33 5
(71.7%) , w5 Bg ML AE 11 61 (23.9%) , WAl 16 1]
(34.8%) .
22 BEBR=E
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B PR e U S PE 3 <3 A S T LA 7, 28 il
SR UG PR 405 )23 100t TG vk 2 A 7 5k ) T
HEBR e IA 46 B 1 EMEGE & HE1T S 800
HOE RTINS 2534, HR-MRI %5 7751 &
M UG R T HEH T A0 e R AR DL SR
it 245 00, HY B B TIWE & T2WI 394 15 oh R 4%
DWI JFHMIRI LG  ABATS 8K 1T LASE S B [E] 3 44 55
HIFI R AR,

F 1 BRMMEMEZERS TIA £4& HR-MRI B REHER
(1)

Table 1. HR-MRI imaging quality in patients with ischemic
stroke or TIA (cases)

- FRRHT S Ez EfR
I s
16}26}3%46}56}%%% ELiES
T1-VISTA 2 10 13 10 51 9 77.89%
B T2WI 2 16 13 15 43 6 74.74%
3D-TOF-MRA 1 2 5 11 76 0 74.74%
DWI 0 0 1 18 176 0 100.0%
T1W 3 7 28 10 41 6 83.16%
T2W 6 13 21 10 40 5 74.74%

2.3 HR-MRI M&BERL 1%
PN 46 BB A 19 R E A 21

REBEHR AR 11 &b RIS 8 &b, i/
55 1AL IBARMES 1 A, SRR /NEE 0.6 mm,
HBKRIEE 16 mm, Horr 4 L7 T4 MCA, 3 &b
TZEM MCA |, 12 A T BA 1 A 45 1 K B )5 5
ik P1 B BE 1AM T 22K 5 sh ik P1 BT BE
MCA BEH K ZA0F M1 B (KB 1 47 F i 4
RE LB TS RE 4 07 TR RE 1 BT RE
BEBA BEHZ A7 F A LB, 1 B4 F 5 5 4
BT REMEE |5 B 07 T 22 O0BE 1 457 T A5 I s 1
B AL BEH (8 1), MCA BEB LT BE f& £ BA
BEHL LA A MRE fe 22 U0, FLUR R RENNEE 4 19 BilfEA
fisi N Zh kSR FR b T2DM B3 8 1, 9 T2DM £
F 11 4,

1. BA_.MCA #J HR-MRI [ A B R A7 M 22 A e A
BE;C.D.E . F RN 3D TOF-MRA 757 T2WI, T1-VISTA &% LI K
FRHE 15805 7R BA 1% T1-VISTA &% ,3D TOF-MRA 7R 3% IfiL
& BA BRI RS | BT T2WI R BA T 00 BE 0T H R BB I 25, K
T2 {575, T1-VISTA 7~ BA 2 4b % BERE R | I 19 00 b 7 B R ) 407
KN JEEBAEER A6 H T AP E T BA /MM L 3h ki i
TR 10 mm 225 E XU MCA B [R) 00 K B A5 30 ik A1 BoR 46
FB 10 mm 22 A5 {7 & F A 3D T1-VISTA B4, 2 50 & BA A ]
MCA [ ZE00 MCA Il T BN AS s TRT AR

Figure 1. HR-MRI image of BA and MCA

PINSTHTHY 46 83 450 MCA 7 LA VA
A 7.43+2.08 mm®,18.09+3.20 mm”, Z=fl]l MCA 1
LA VA 5 7.41+1.65 mm” 18.32+3.56 mm’,BA [}
LA VA 3} 7.9423.43 mm* .21.25+4.98 mm?, %5 k#
A5 . WA = VA-LA, 45l MCA | Z2flll MCA | BA
o 17 4 A8 R TG AR 2 51 O 10,67 £2.19 mm* (10.91 +
2.38 mm’,13.31£2.82 mm’, #7fll MCA  Z=fl] MCA
BA YR WA/LA AR 53528 1.63£0.96,1.52+
0.36.2.04+1.45,
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2.4 3D T1-VISTA B f&5 MRA Lb#&

8 46 1] H % 3D T1-VISTA 5 MRA E{%, %
PR 3 i MRA /% IE & 5 il BE 8%, 1 3D
T1-VISTA AT BA#f BoR/NEEHAZAE (B 2) . MRA &
IS LN A1 AR I A8 B 7 A L B A — e L B

MRA S48 25, KZ B8 TIWL {55 A X 88
5, ATBEHE SR T MRA e K% B BGY KR s
TR MEAMERAR BT ik an S B IE M E A AT RE AN £
SR AT A A

2. 3D T1-VISTA 5 3D-TOF MRA [b#

A 4 3D-TOF MRA, /i P sl ik 32 B K Ar A WA e 845 ;B .C 7 3D T1-VISTA, i

R IRZEM MCA BESPRAE BERY IR B R BB s D il T2WL, /R Z2 M MCA JEEMIBERT WAT H OB/, 45,
Figure 2. Comparison between 3D T1-VISTA imaging and 3D-TOF MRA

2.5 T2DM K3E T2DM A 9 I & 8 2 X 15 1 & S 4]
7%

T2DM £H (n=17) FIHE T2DM 4 (n=29) 5=
B, WZH A MCA B LA \WA/LA H{HFE7E i
FEZEF (P<0.05) , HALZEM MCA ) WA/LA HAE
FEEREME 2 S (P=0.015), 4 BA % LA VA,
WA WA/LA [WEEA B EEER(F2),

% 2. T2DM A K 3 T2DM A M E S L&
Table 2. Comparison of vessel parameters between T2DM
group and non-T2DM group

MESE T2DM 41 E T2DM 44 t P
£ MCA

LA(mm?) 6.28+2.00 8.15+1.82  3.205  0.003
VA (mm®) 17.82+3.84 18.26+2.80 0.435  0.666
WA (mm?) 11.54£2.72 10.11+1.60 -1.971 0.061
WA/LA 2.16+1.35 1.29+0.30 -2.624 0.018
2 MCA

LA (mm?®) 7.15£1.90 7.55x1.51  0.770  0.446
VA (mm?) 18.94+4.34 17.96+3.06 —0.869 0.390
WA (mm?) 11.78+2.62 10.41£2.13 -1.893 0.065
WA/LA 1.70£0.32  1.42£0.35 -2.528 0.015
BA

LA(mm?) 8.41+3.61 7.68£3.36 —0.677 0.502
VA (mm?) 22.25+5.77 20.68+4.49 -1.006 0.320
WA (mm?) 13.84£3.25 13.00+2.55 -0.950 0.348
WA/LA 1.90£1.00 2.11x1.67  0.457  0.650
RIS v B

LA, B FE W PR R8O 3 B PR 3 <

TF 1) S B PR | 80 I | IR S LA B W A 45
JBEHE R H LG R & R E, 33% ~ 50%
A A 50% LA Y TIA 7778 5 R 3 ok 58 #f i
PR 5 P 2 ke 7= N Bl Ik opk 2 R Ak i A
PR RGN , Horh As SR i R H 0L
FEBEHR A T B A 2R A1 A1 2 375 % dfe I P i 2 v 1)
BRI R TR RS As ORFSE 7R 3R AT
JEH EEMIGIRE X,

FH T PN g Dk o7 B R AN GE IR | M
RG2S R EH AL R 2 5 1 LA AR A5 B 1
FUG , JAF ok, Bl 25 = 1) 5 G L i 451 4 1 R Y
A HR-MRI B AR C T Z M FIGIR, ixdiR £
I PRI 5 5L B AR s A RE I I B e
ZERERE , (HH ML HR-MRI JG32 52 iR i i P4 1L 11
Tk T R 0 A A R A e A o A TR R
FITE FEAE ') T 3D T1-VISTA HAT 4% ][] 1
PRFR T L SE A a2 350 4 25 PRS0, B3 2 S i
I A5 BE 5 50, I L AT DA IR A7 AT ] SF- T 1 15 T
AT J R A i B REAT L, Je KRR B L vs
PR I /B3 S B8 XA B R 1) e A

AWFFE 45 R W, 3D T1-VISTA 7] DLiE 48 L i
7 BA MCA DK K 5 2l ik 32 71 0 A7 BE 3G LR
BEYOE JER 5T JREESE, IEE AP I
BEM DR /R 1T As SRS A sl KA BE A AN R RE
R ARHFSE 4SS 5 B R T2DM 2H Al T2DM 25 XU
MCA ) WA/LA LWl A MCA 9 LA HA 5112
255 Uil T2DM & #E T2DM B E 45 5
AREREJEL T S 3L ICAD, {H £ 45l MCA 1



CN 43-1262/R " Eah ka4 2016 4F5 24 555 9 1Y) 953

VA WA, ZEM) MCA Y LA VA WA L& BA Y WA |
LA VA WA/LA WHTRE 25, nTiEEH T LA
U8/ NS B J B A 5 v e R A AR R D T B, B
H OBA BCH AN B K AR K, LB (R 22 S AN
W . 7E 19 B HEA /N 2l bk BE B 8 25 T2DM A
F 8 4, T2DM g3 11 i, BA BEHe LA BE B
2L, RO IS MBE s MCA BESR N LR BEfE 22

AR MRA X 57 Fit A /0 AR I A8 1) A 28 155
HA—E M, (B MRA 75 5l 48 25, K2 BE
TIWI 5 S AR e, NI HESS T MRA S5 K% B 4%
SRR L5 £, il e 3D T1-VISTA 5
MRA G, ABF5E &30 3 il 5 MRA 7R 1E % 5§
AT BEREAE 1T 3D T1-VISTA B R/ NEEBATFAE X Xt ifi
KW R sh kil petdifb 5 220 E.,

3D T1-VISTA B GRS &85 AN RE R F,
Gz s . 3D T1-VISTA B RENS T 45 WL 8L HT
PUFS JEA B T Jok 47 B2 X) IR AR 6 5
YUE SR s HE e B o A7 A — 5 19 Jms IR 31
23R PS8 K (%) 9% 9 235 R4 Wt /51 D3 3 ok B 2 B 3
J A AR B G BT ARBRGT LR — 24 X 3 ik
SRR AL HR AT T1-VISTA B33 S 4, W0 22 B B o
FEFEE , IF B8 | DLE ST A fE ) HR-MRI
WED

25 I rik, 3D T1-VISTA J¥ %13 i AT 75 S 1 &
HREAS T I D i A RE K BE B 1 B0, TR B L Rl
7~ MRA MELL & B /NEER: . 3D T1-VISTA J# 51 Wi
ZLH] T2DM 43U MCA 3 T4 T2DM 41 B A 3
KA WA/LA HLfH, SiESE T2DM A B8 5 /51 1 3 Jik 58
FERE AL B AE AT B V) R . 3D T1-VISTA J¥ 51 %
FEARTE XS HERN UG T 50 B A 25 40 78, $2 i 17 XA IR
s R8T M 3 Pk o A A s A8 A 1 R0 DT 1 MR
R4 3D T1-VISTA Y HR-MRI £ AR 0] L 0 IR IR
2 As B2, A B il R & 80 R R
TRYT, BUHCEA ) A R I FH AT 55
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