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Value of multimodal magnetic resonance imaging in the evaluation of collateral circulation after
moderate and severe middle cerebral artery stenosis

NIU Huihui,ZHANG Gang,ZHANG Lan, XING Wei

( Department of Magnetic Resonance ,the First Affiliated Hospital of Henan University of Traditional Chinese Medicine , Zhengzhou
450000, Henan Province ,China)

Abstract: Objective To explore the clinical value of fluid attenuated inversion recovery vascular hyperintensity
(FVH) , arterial transmit artifact ( ATA) and cerebral blood flow ( CBF) detected by multimodal magnetic resonance imaging
(MRI) technology in evaluating the collateral circulation after moderate and severe stenosis of unilateral middle cerebral artery
(MCA) . Methods Fifty-five patients with acute ischemic stroke (AIS) with moderate to severe stenosis of unilateral MCA
who were underwent cranial MRI examination in the Department of Magnetic Resonance,the First Affiliated Hospital of Henan
University of Traditional Chinese Medicine from October 2016 to November 2019 were selected as the study subjects, the MRI
images of the patients were analyzed,and the stenosis of MCA was observed, the incidence of FVH and ATA on the affected
side was counted,the consistency of FVH and ATA signs on the affected side was analyzed,and the CBF value at post labeling
delay(PLD)1.5 s and 2.5 s in the hypoperfusion area of the affected side in patients with consistent FVH and ATA signs was
measured. Results  Among the 55 patients, 33 patients (60. 0% ) were simultaneously positive for FVH and ATA in the
affected brain tissue, 10 patients (18.2% ) were simultaneously negative,and 12 patients (21.8% ) were inconsistent with
the two signs. FVH and ATA signs had a high consistency ( y* =10.154,P >0.05). The CBF value of PLD 2.5 s was significantly
higher than that of PLD 1.5 s in the affected brain tissue of patients with simultaneously positive FVH and ATA (P <0.05).
There was no statistically significant difference in the CBF value between PLD 2.5 s and PLD 1.5 s in the affected brain tissue
of patients with simultaneously negative FVH and ATA (P >0.05). Conclusion Comprehensive use of multimodal MRI
technology to measure the changes of CBF value of cerebral tissue and observe the occurrence of FVH and ATA sign, can be

an overall assessment of cerebral blood perfusion and collateral circulation in patients with AIS with moderate to severe
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unilateral MCA stenosis.
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EHM sk 705 (arterial transmit artifact,
ATA) 5 AR B K & 7 41 (fluid attenuated inversion
recovery, FLAIR) - BT FLAIR [fi %55 5 (FLAIR
vascular hyperintensity, FVH) #] 5l X & 3 A & %
Sy — 3P o 3D-ASL BEA AT LA LI ki 1 5
H (cerebral blood flow, CBF) , 31 B WP EA% ] = 45 24
ARBL o AW FEIE L 8] 53 87 55 48] B0 K ik v 5
ik ( middle cerebral artery, MCA) 5 5 J& 5k %5 1Y AIS
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¥ i I3 11 45 % ( magnetic resonance angiography,
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Y 5 (6) MM EZE R 5 (7) MRI B 5 i 4522 , 52
NRVISELEAS

1.2 ®EFGZE RAM L CHIE 2 A Ingenia 3.0T
e S AU L AR AN S 32 il A 22 A P E AT R A
B AT K 0 MRA A% B il A2 TIWT A 4l o2
T2WI K& %l 57 T2 FLAIR | %R BN AL B 1% ( diffusion
weighted imaging, DWI) 3D-ASL %, FEF5H
ST :MRA SR = 4 ] QBRI i 45 B4 4
A, B W [E] (time of repeatition, TR) 22 ms, [B] 3 i
[a] (time of echo,TE)3.5 ms;f&%li{ T2 FLAIR: TR
7 000 ms,TE 120 ms, %5} [A] (inversion time, TT)
2 250 ms, {55 %L ( number of signal averaged,
NSA) 2;DWI:TR 2 504 ms,TE 98 ms,NSA 1,3k
JREB b A 1000 s - mm>;3D-ASL: TR 4 000 ms,
TE 16 ms, 2% 16 )2, )25 5 mm, [ | mm, #§ 5
24 cm x 24 cm, 55 [F 88 x 88,12 % 2. 75 x 2. 175,
NSA 1, FRiC 5 ZER I ] ( post labeling delay , PLD) Bt
1.52.5s,

1.3 BEGS5#HELE iCREEMN MRA T2
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FVH 5 ATA fiEG i B — B0tk ; (2) AIS (B35 B
M2 FVH 5 ATA IEZ 3 — B 00T, A
[F] PLD B 20 i 21 211 CBF {A .

1.5 SEit=p4bI® A SPSS 21. 0 B{EHEAT 4t
O TGRS £ PR ZE (v £5) 3208, K
FH o K256 5 THECRORABITEOR B B s  R Y
KisP <0.05 HZEFAGIHFE L.
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—H(,FVH 5 ATA fE 5 B A 8w i — 50 (=
10.154,P >0.05),

F1 AIS BEEMNMALR FVH 5 ATA ERH—BIE LR
Tab.1 Comparison of the consistency of FVH and ATA in

the cerebral tissue of AIS patients

ATA

2
N I
FVH [/ (%) 33(60.0) 7(12.7)
FVH B/ 61(% ) 5(9.1) l0(18.2)  10-154 0.774

2.2 FVH 5 ATA {E&—&/) AIS 2E AR [E PLD
Bt EM CBF tbig 4552, FVH ATA [a]mffH
PR B2 PLD O 2.5 s A4 CBF {R 3%
BT PLD 1.5 s I, 225 A e 2# L (P <0.05)
FVH ATA [5] i} B4 8 SRR 4148 PLD Oy 2.5 s
{9 CBF {i 55 PLD Hy 1.5 s I e B B4t
BY(P>0.05),

%2 FVH 5 ATA [ER—H I AIS £&E AR PLD EMH
CBF bt %

Tab.2 Comparison of CBF in the affected side of AIS
patients with consistent FVH and ATA signs at different
PLD (x%5s)

A TR

g1 \ CBF/ (mL - 100 g min~ ") , p
PLD 1.5 s PLD 2.5 s

FVH ATA 4L 33 223.93 £ 115.24 293.61 +142.53 5.018 <0.05

FVH ATA [AlEfBA¥E4L 10 243.95 £117.89 239.61 £118.73 1.205 >0.05
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W& B F R I B & 2 ( digital subtraction
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BIG 1 ATA G795 & B, L5 3007 (16 R T
JEHASE, Hn ATA RIE g St A rp i 3 s 1 —
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FVH 52248 1l i A 5% , J2 0 S I6 A8 iU bRk
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M) ATA A ] GEAG R R AN R - (1) 76 1M 4 &
ABRAE [ 24 h N, FVH 5 ATA B BH R 24 4
7 ,{H FVH ZF ATA"" S (2) FVH Z WL F41 J8int
BT8P, WS TI FBI  K, HLYE T2 FLAIR Jy 31 v A i
T4 P IR AR 5 B4 G, FVH AT DL 35 b b 2 7R
ko JiA 5 B (9. 1% ) ATA BR324 W80 2]
FVH, 7 EEnT REAY IR AN R - (1) Bl ofi > 15447 A 121
G RefAfE /b m i R S, X 5 ATA YLLK 5
(2)3D-ASL EUR 43 HE R A B, 75 5 ' 305 i 14
JOT ) T AL T 5 AR S U AR VS AT
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PG MRA ] B SR Y ALS BB B2 (I
20— B oty i R A I e M S A FR Uk
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BT AR B E oy , T Z it — P KA
(2) AT PN SCARER e ML A B 75 4 5k 2 DSA SR
S UE , AN R i G 3t A7 Ml BH A B AR R 515 (3) AR
I FVH e ATA iER A —BUER & FIE D,
Jaik X H: CBF EHEAT LB I3 AT (4) k= %) T FVH
B ATA ByZlZSHEDT 5 (5) ASL #ANRESIHE ATA YR
IMARIR DAL RS R KA — 2T

S 3k

(1] F=5, 000k, 2208, 55, ASL PP ot 0 I A 28 £ & I S 0
R R N E )] sh XS R 25 2% 35,2018 ,35(10)
904-907.

[2] LICC,HAO X Z,TIAN J Q,et al. Predictors of short-term outcome
in patients with acute middle cerebral artery occlusion ; unsuitability
of fluid-attenuated inversion recovery vascular hyperintensity scores
[J]. Neural Regen Res,2018,13(1) :69-76.

[3]  HmIm, 8 R 2, ¥R, 55 SN T3l Jlopss 2% FLAIR
M8 & 1555 = 4EBk A BEAR T Sk i 21T Db ) — Bk e
Hogm R R (1], op [ B2 22 AR H R, 2019, 35 (10) : 1456-

(4]

[10]

[11]

[12]

1460.
TR B T g, F #E, 4. 3D-ASL X 2 R AU v A S TR
EFORHE [T]. RO 5 B2, 2019,3 (9) : 135-
136.
B, SRR, WK A LR = 4E Sl Ik B BEAR T R AN [
FRICAEIR ) () LA b il A MERIE ST ()] R AR 2 Ak,
2017,27(3) :402-406.
SOGABE S,SATOMI J,TADA Y, et al. Intra-arterial high signals
on arterial spin labeling perfusion images predict the occluded
internal carotid artery segment[ J]. Neuroradiology,2017,59 (6) .
587-595.
WU E Z,LIU X,DORNBOS D, et al. Comparison of 3D multi-in-
version time arterial spin labeling and digital subtraction angiogra-
phy in the evaluation of cerebral collateral circulation[J]. CNS
Neurosci Ther ,2016,22(12) :1009-1011.
DE HAVENON A, HAYNOR D R, TIRSCHWELL D L, et al.
Association of collateral blood vessels detected by arterial spin
labeling magnetic resonance imaging with neurological outcome af-
ter ischemic stroke[ J]. JAMA Neurol ,2017,74(4) :453-458.
SRS, TR, T A, S I SO PR B 2 o oY
PERELT]. HpE A 42,2018 ,13(6) :636-641.
KAMRAN S,BATES V,BAKSHI R, et al. Significance of heyper-
intenser vessels on FLAIR MRI in acute stroke [ J]. Neurology,
2000,55(2) :265-269.
CHALELA J A,ALSOP D C,GONZALEZ-ATAVALES ] B, et al.
Magnetic resonance perfusion imaging in acute is chemis stroke
using continuous arterial spin labeling[ J ]. Stroke,2000,31(3) .
680-687.
LOU X, YU S,SCALZO F,et al. Multi-delay ASL can identify
leptomeningeal collateral perfusion in endovascular therapy of

ischemic stroke[ J]. Oncotarget 2017 ,8(2) :2437-2443.
(AR Y% - ZERER))

(E#EE 82 }W)

[5] Ty JLE™HBGANRMEATRIT]. P LRHIR KRR,
2017,32(10) :721-723.

(6]  RMEM, BhIPAZ, BHTE T, 45, B 0L 14998 T 45045 705 WLl A 4
FLHERE[T]. JRff T AR 225 ,2017,26(6) :461-464.

[7] WEERINK M A,STRUYS M M,HANNIVOORT L N,et al. Clinical
pharmacokinetics and pharmacodynamics of dexmedetomidine[ J].
Clin Pharmacokinet ,2017 ,56(8) :893-913.

[8] CEKIC B,GEZE T,0ZKAN G,et al. The effect of dexmedetomidine
on oxidative stress during pneumoperitoneum| J ]. Biomed Res Int
2014,2014 :760323.

(9]  sUFLTL, XFFIT, B [ . A7 SEFTIRE XTI 688 4k 28 35 LA

JYY NS TN G B I BE ISR [T e PR PR B4 2% 5, 2016, 32

(7) :645-649.

ZRIGEHE , AT, A SEHEIE X 48 B I RE AR R B AL [T ]
LB 2 ,2016,38(4) :601-603.
BAUM L G,COBB B A. The direct and indirect effects of glycans

[10]

[11]

[12]

[13]

[14]

on immune function[ J]. Glycobiology,2017,27(7) :619-624.
AR, AR A7 56 FT IR S 7E I PR B A S ) 6 1 OR 3 4 F OOF
R[], BE2rgEd ,2018,24(1) :90-94.
XK, DA, IR, G5 A SR HE IR o i i U BR AR S LR
ST B M TLR2 il TLRA 2255 9 [ ). A R g7
Z%3k5,2015,35(9) :1044-1046.
FAYED N A,SAYED E I,SALEH S M, et al. Effect of dexmedetomi-
dine on hepatic ischemia-reperfusion injury in the setting of adult
living donor liver transplantation [ J]. Clin Transplant,2016,30
(4):470-482.
FHUR PR BT, A AR M7 A LI R A Y 43
FHLHILI]. S LRHIG RZ% 75,2018 ,33(6) :465-469.
FACHE, T AR, 2205, 4. A7 SEHT IR E Tl Ak 30T IR BBk i
TR [ 1], AR SR8 W 5 VR 9T A4 4, 2017, 31
(11) :1051-1054.

(R HE:HE8)



