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Application of one-stop multimodal dynamic magnetic resonance imaging in acute stroke and

effects of early intervention on ischemic penumbra

JIANG Yu, CUI Huigin
Department of Medical Imaging, The Fourth Affiliated Hospital of Guangxi Medical University (Liuzhou Workers' Hospital), Liuzhou
545005, China

Abstract: Objective To investigate the application of one-stop multimodal dynamic magnetic resonance (MR) imaging in the
evaluation of acute stroke and discuss the effects of early intervention on ischemic penumbra. Methods The imaging data of 34
patients with acute stroke were analyzed retrospectively. The parameters such as brain blood flow (CBF) and the mean time-to-
peak of contrast agent were compared between normal area and lesion area. Results Diffusion-weighted imaging showed that
all patients had different degrees of high signal infarcts, and that 28 patients had different degrees of stenosis and occlusion. In
the evaluation of ischemic penumbra, there were 26 cases in which the results obtained by dynamic susceptibility contrast-enhanced
MR imaging (DSC) were highly consistent with those obtained by arterial spin-labeling MR imaging (ASL). In the other 8 cases,
the results obtained by DSC and ASL were inconsistent, and there was high perfusion in ASL and normal perfusion in DSC, but
the ischemic penumbra displayed in DSC was similar to that in ASL, without significant differences (P>0.05). Compared with
those in normal area, the levels of central blood volume and CBF in penumbra and infarct areas were lower (P<0.05), and mean
transit time in the two areas was longer (P<0.05). Moreover, the levels of CBF and central blood volume in infarct area were lower
than those in penumbra area (P<0.05), and the mean transit time in infarct area was longer than that in penumbra area (P<0.05).
Conclusion One-stop MR plain scanning can be used to quickly and accurately evaluate acute ischemic stroke, thereby providing
objective imaging basis for personalized treatment in clinic.

Keywords: acute ischemic stroke; one-stop multimodal plain scanning; ischemic penumbra; magnetic resonance imaging; perfusion-

weighted imaging; susceptibility weighted imaging
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I X AFFEAETE Fi s 5, H ADC {8 B A F 1F & {8 .
HEBRARAE - COHERR H i B A8 56 J5 i 55 5 (2) /™ 5
TG R 5 (3).O Il B T E N 5 (4) & 01 A B
PE LV ZR G e 25 58 s (SRS Pl J8 4
(6) it BB 3 5 (7) B A PUBEIRIT BUE R
75 (8) JRE AT I iy i i A 42
1.2 ik
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Tab.1 Magnetic resonance imaging parameters

SR TR/ms  TE/ms FA/  JEE/mm JZMH/mm FOV/mm 24
T,WI 2 000 18 150 5.0 5.0 230%230 21
T,WI 5000 102 150 5.0 5.0 230%230 21
FLAIR 9 000 108 150 5.0 5.0 230%230 24
DWI 5200 88 150 5.0 5.0 230%230 22
PWI 1 600 30 90 5.0 5.0 230%230 22
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X B A RS 532k 235 SR v e, DX 38 e 7 3 2R 3
225 il RG34 sk B iébnic (ASL) (3h &
RO L 3G 58 (DSC) v S HE T X 5 DWLIR & X X
Fb , o5 0 2R T 1 % (PW) S5 E VR i 5 DWIL R
B XAFE I 25 5, HOR VU RS R 1 20% , D) A B 77
FEGI L5 X FEAS ] DXl 1 37 AR A o
1.4 ZitaiE

e 1 SPSS 24.0 B AR HEAT 0Bt , 1 TR RER
FHS B bR E 22 2R, Z U147 I 25081, I L3
K SNK 32, P<0.05 A i 25 .
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Tab.2 Comparison of perfusion imaging parameters in abnormal

perfusion areas and those in normal area (Mean+SD)

Kl i 2L L 37 A/ iRz R, P
mL-100 g - min™' mL-100 g NS
TE R HE X 50.4+5.8 3.2+0.4 4.5+0.9
2T DA 30.244.1 29403 7.6+0.7
FEHE X $5k 5.4+3.9 1.440.2 9.7+1.1
F{E 16.594 12.087 14.461
P <0.05 <0.05 <0.05

23 2MERZE d EE ASL.DSC K& DWI iUl T 5% 22
[y

A.B.CHID ) ASL 5 DSC . 7~ 14 it ifi - 5
WO 2% % (P>0.05) ,DWI IR DSC #1 ASL .71 1
S e s A 25 5 (P<0.05) , L3 3.
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Tab.3 Comparison of lesion area obtained by ASL, DSC and
DWI detections in patients with acute stroke (Mean+SD)

S S I A /om?
215
DWI DSC ASL
A 13.4+5.8 35.2+0.4 35.5+3.9
B 20.2+4.1 21.9+0.3 21.6+4.7
C 18.4+3.9 19.6+3.2 19.7+£3.1
D 13.6+1.2 13.4£3.1 13.4+3.2
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CBV/KFEHR(P<0.05) , MTT/KFH 5 (P<0.05) ;5 2K 5
Ay DXRH L, 2E i A T BB B A BB X SR Y CBF %
CBV 7K ¥ ¥ i (P<0.05) , MTT /K - B & (P<0.05) .
T 2 M i 26 v R 35 7R A FE I % A7 7F CBF A CBVAIX
I X3k, 5 S5OV S48 o B R e, 5 R DWIET i T 1%
GLRIRYT T % RENS i F 2 AR A D2 W e o
VA A

25 bR, — 3 24 MR AT B AR A 2
L A R, A I R AN P AR TR T SR AR LAY

[&%30ik]

(1] wok, 240, Bk, 5 KSRBHERI L &R E S0 f

Ve A AR AR £ F AT R[], =% B R F SR, 2018, 39(9):
1047-1051.
TIAN B, WANG T G, YANG P F, et al. Comparative study on the
differences between characteristics of atherosclerosis and acute
ischemic stroke with cardiogenic embolism[J]. Academic Journal of
Second Military Medical University, 2018, 39(9): 1047-1051.

(2] B2, 3eiB M, Aok, 5. RITHy*E R ko i o B0 02 ) Sk

o i K ER AACHE 2 A R A SR R G -9 Fk e e [T, B AR
E A K 5 F4R, 2017, 32(1): 234-250.
FANG Y L, HUANG Y Y, ZHAO Y M, et al. Effect of emodin on
expression of cox-2 and matrix metalloproteinase-9 in ischemic
penumbral zone in focal cerebral ischemia reperfusion mice [7].
Journal of Capital Medical University, 2017, 32 (1): 234-250.

[3] #AgksR, WA UF, IR, & . i AR B OB AT 2 MSCs A HL

¥ I e o - HE 12 ARG KR eNOS R A e Hem [J]. P 253725 56 R
2532, 2017, 34(5): 82-86.
HU Y Q, GAN Y X, LIANG N, et al. Effects of Qingrehua-yuyu
prescription combined with anoxic preconditioning MSCs
transplantation on eNOS expression in rats with cerebral ischemia-
reperfusion injury[J . Traditional Chinese Drug Research and Clinical
Pharmacology, 2017, 34(5): 82-86.

[4] SUSUMU Y, NOBUTAKA H , MINORU M, et al. Assessment of
veins in T,*-weighted MR angiography predicts infarct growth in



- 310 -

N e

6 37%:

hyperacute ischemic stroke[ J]. PLoS One, 2018, 13(4): €0195554.

[5] ATdAh #h A, HFAL. Lol AV E T F MRS RIEARE A

AR AT SR ot b A 2 2 R a9 AE [T ], BE R 25 R 5
&,2017,35(11): 432-437.
HE S K, LIN L, CAI X L. Effect of single sialic acid ganglioside
injection combined with edaravone injection on cerebral ischemic
nerve cell injury[J]. Chinese Journal of Clinical Pharmacology, 2017,
35(11): 432-437.

(6] 24, iKukifk, Frerer, 4 A Lr il & AT sk o 02 )5 S tn

F g gAY AER[T]. F BmaE AR & 2017, 43(3):
430-433.
GONG Z, ZHANG X Y, LI H H, et al. Regulatory effect of
hydroxysafflower flavin A on autophagy activity in ischemic
penumbra after cerebral ischemia reperfusion[J]. Chinese Journal of
Pathophysiology, 2017, 43(3): 430-433.

(7] Z@i, 0, bk, 5 RSN JHA % Bk fe Al IE TR IR
G TR A ey b T e o R i KRR 2R 2R B IY IR e DR
om L0 %5 ot BAE R AR AT [T, P 325, 2017, 54(19): 134-141.
WANG F J, LI R L, JIA Z Z, et al. Effects of salvia miltiorrhiza
polyphenolic acid for injection combined with xueshuantong injection
on astrocytes and microglia in brain tissues of rats with focal cerebral
ischemia/reperfusion and the mechanism of action[ J ]. Chinese Herbal
Medicine, 2017, 54(19): 134-141.

[8] LIL,LIUMS, LI G Q, et al. Susceptibility-weighted imaging in
thrombolytic therapy of acute ischemic stroke[ J]. Chinese Medical
Journal, 2017, 130(20): 2489-2497.

(9] &3, x4k, § IAB . IL-10 K& B 4541 49 BMSCs A K R i 5k o -

EARAG KB F A 2 m A e e [T] P B L E s A
&, 2017, 45(2): 118-123.
LU C, LIU Q, ZENG X W. Effects of IL-10 gene modified BMSCs on
inflammatory factors and neuronal cell apoptosis in rats after cerebral
ischemia reperfusion injury[J]. Chinese Journal of Reparative and
Reconstructive Surgery, 2017, 45(2): 118-123.

[10] KAMEDA K, UNO J, OTSUIJI R, et al. Optimal thresholds for

ischemic penumbra predicted by computed tomography perfusion

in patients with acute ischemic stroke treated with mechanical

thrombectomy/[ J |. J Neurointerv Surg, 2018, 10(3): 279-284.

X A, R, TRA, 5 BAR 5L G A VR E I AR G- SR A e

AR M CBE-DWI R IE Fe#y 5 )R & A3 A R[] PR 54

B2k &, 2018, 35(9): 357-360.

LIU D Q, ZHAO J H, ZHANG L, et al. Clinical significance and

dynamic changes of CBF-DWI mismatching in diffusion weighted

[11

[

perfusion imaging after cerebral infarction[J]. Journal of Apoplexy
and Nervous Diseases, 2018, 35(9): 357-360.

AT, J TR, FR KR IR E) I S fe i A o UG AR 5K A
R E[T]. Faeih 244 &, 2018, 51(2): 157-161.

TANG Y Y, LIU F F, LI G. Research progress on cerebral venous

[12

[a

reflux and prognosis of ischemic stroke [J]. Chinese Journal of
Neurology, 2018, 51(2): 157-161.

[13] 44, Fact, 2406, . At dph] )y R e F 1 NDRG2
FOR R WA AR AR R[], AP 208315 2 &, 2018, 34(3): 432-440.
YANG C, YIN A Q, WANG ] Y, et al. Electroacupuncture exerts
neuroprotective effect by inhibiting the expression of NDRG2 in
ischemic penebra in mice[J]. Chinese Journal of Neuroanatomy, 2018,
34(3): 432-440.

[14] 34k, B E . Sede bk A F e S eAZ £ RART]. PR EF 5 5
FHAL 4 E, 2018, 38(6): 444-460.

HU W, ZHAO J. Radionuclide imaging of ischemic stroke [J].
Chinese Journal of Nuclear Medicine and Molecular Imaging,
2018, 38(6): 444-460.

[15] LEIGH R, KNUTSSON L, ZHOU J, et al. Imaging the physiological
evolution of the ischemic penumbra in acute ischemic stroke[J]. J
Cereb Blood Flow Metab, 2018, 38(9): 1500-1516.

[16] w4, A, B, 5 "H-mE IR 05 s AR A IR AR A

3D-3h Bk 1 IRV ARTE X Sk I AR S8 B ot - A 09 R4 AT ).
A s R IEIF 4 & (BT, 2019, 13(8): 596-602.
ZHUO L H, TANG C C, ZHOU M, et al. Evaluation of 'H-MRI
combined with diffusion weighted imaging and 3D-endogenous
markers in ischemic penumbra of acute cerebral infarction[J]. Chinese
Journal of Clinicians (Electronic Edition), 2019, 13(8): 596-602.

(17] 2k, 58k, 22, % CTH#ERMEAT Lok b fo b i 5 F 3k
AIB ST Wy B AP AR ROPEERN T . FTALIE 2, 2018, 24(6): 1004-1007.
LIWL,LIL, LTY, et al. Evaluation of safety and efficacy of CT
perfusion imaging in intravenous thrombolytic therapy for acute
ischemic stroke[ J]. Hebei Medicine, 2008, 24(6): 1004-1007.

(18] F Ak fh, ZAH, IRAET, F . Rbhsh bbb i 5 b CTA M L F 25
CTP Z i 948 % e AE 5[], W B 5 72 &, 2019, 38(2): 224-228.
XIA Q Q, WANG X M, ZHANG Z Y, et al. Correlation between CTA
collateral grade and CTP in acute ischemic stroke [J]. Journal of
Clinical Radiology, 2019, 38(2): 224-228.

[19] Rk, T4, &2 H, 5. SWI, DWIH S 3D-ASL 72 £k s bk i 5

bt PR R AT 2ol EF R FIR, 2019, 26(3): 190-192.

ZHAO L B, WANG C, GAO L G, et al. Application of SWI and DWI

combined with 3D-ASL in thrombolytic therapy for ischemic stroke

[J]. Journal of Taishan Medical College, 2019, 26(3): 190-192.

BlURT, 23835, TH . SR B ARATICHE E RIS R A A

RN AL B IR 5L B AT e B A MAL) ] R EF PR L

&, 2019, 20(4): 408-410.

YAN X Y, WANG P P, JI X. Application value of arterial spintro

perfusion imaging combined with magnetic sensitivity weighted

—
[Ne]
(=

[t

angiography in diagnosis of acute cerebral infarction[J |. Journal of
Practical Medical Imaging, 2019, 20(4): 408-410.

(% %% : & JF )



