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ABSTRACT

Objective To investigate the correlation between the characteristics of atherosclerotic plaque,
microcirculation status of ischemic brain tissue and ischemic stroke in patients with middle cerebral
artery (MCA)’s atherosclerotic stenosis by high-resolution tube wall imaging (HRVWI) combined with
dual-source CT cerebral perfusion (CTP) imaging. Methodss A retrospective analysis was performed on
41 patients with intracranial atherosclerotic stenosis (ICAS) with symptomatic unilateral MCA stenosis
rate of 50%-99% admitted to the Second Affiliated Hospital of Xinjiang Medical University from January
2022 to October 2023, who were divided into acute ischemic stroke group (18 cases) and transient
cerebral ischemia (TIA) group (23 cases) according to DWI. Professional software was used to process
MCA plaque enhancement index, lumen remodeling index, plaque area, plaque load and lumen
stenosis degree for quantitative analysis. Meanwhile, CTP imaging was used to evaluate the cerebral
tissue perfusion differences in the responsible vascular region between the two groups. Resufts HRVWI
imaging showed that MCA plague enhancement index in ACI group was higher than that in the TIA
group (P<0.05),CTP imaging showed that CBV and CBF in ACI group were lower than that in TIA group,
and Tmax, TTP and MTT were longer. There were statistical differences (P<0.05). Conclusion HRVWI
combined with CTP imaging can comprehensively evaluate the characteristics of atherosclerotic
plaques and the microcirculation status of ischemic brain tissue in patients with MCA atherosclerotic
stenosis.

Keywords: Unilateral Middle Cerebral Artery Stenosis; High Resolution Wall Imaging; Dual Source CT
Cerebral Perfusion; Collateral Circulation
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BOMIE, MKEHAGRFNGEFIRER. FHEHF5: 3D-T1-

VISTA. DWI. T2WI-FLAIR, FEE&EEBkHEE1S mLEBHEHTT
3D-TIWI-VISITAIG 8107, (BEILK]L),
R1MRIFHESEER
TIWIVISTA T2WI-FLAIR DWI TIWIVISTA+C

=ty L= TEARAL A1 T4
TR/TE(ms) 800/18 2500/230 400/40 800/18
FOV(mm) 200X 180X40 200X 180X 90 230X230X119 200X 180X 40
NSA 1 2 3 1
REMARZEKX/N(mm) 0.6X0.6X0.6 0.6X0.6%X1 0.6X0.6%X1 0.6X0.6%X0.6
BE{EEAN(mm) 0.3%0.3X0.3 0.5X0.5%0.5 0.3X0.3%0.3 0.3X0.3%0.3
BE(mm) 0.3 0.5 0.5 0.3
i85 (mm) 0.3 -0.5 -0.5 0.3

1.2.2 CTPIRE NRE=XA, BIEEAITFIRLI28HIERE R, HR3-50ANZEFRIFAFMO-29 AMNZEIFF RAE,

CT(dual-source Computer Tomography, DSCT)3##{X3F E&
iﬁﬁéﬁ&i&‘}?ﬁﬂ%o HRIEEEN: NEBEEMAKEMIT, XBAW
AEEFHEE, LURESML/sAMIERECENTLEFINEE
370, FEEEESTEEEKAOML, F5EERSs, #HITMERE
ESENAERE, RESITAR44s, BEL1.2mm, ®N2E
24.0mmX1.2mme

1.3 BRERES SR

1.3.1 HRVWIBGRERES 2T HRUSFRENKNEREAE
iz, WEFERHNSHEXEIE. KA (Philips Intellispace
porta ) RSTENENRBE GHITIE, TEHESRERENE
Bz EE (maximal lumen narrowing, MLN)BYIRFEZE. ST
mEf(lumen area, LA). ME@EFR (vessel area, VA). EEEMEFR (wall
area, WA). IXIHEE O(plaque area, PA). E#35%(remodeling
index, RI). Iiiiﬂﬁfﬁﬁttﬁﬂﬂii%?%% . BERBNHESER
E(referential lumen, RL), Tﬁ%i&ﬂyﬁii}ai&:g\ﬁﬁ“ﬁﬂ’ﬂEﬁm%, i
FiEOHENMEBERAE, WA LN EENERE. S
BUSETE S AN T SEEERY WAMLN = VAMLN - LAMLN;
MAEEE=(1 - LAMLN/LARL) X 100%; Z=#B15%#K RN VAMLN/
VARL; BIREFI PA = WAMLN - WARL; BIRfAafarESLE = PA/
VAMLN X 100%; BIRIRUUEE =(BIRILRIESRE - BIRFRES
RE)/BIRFHESEE,

1.3.2 CTPEGRERES O BEIFRBHIEENSIEMENS
Syngo NavigatorL{Eit, BABIHEEMNRIAEMEFR—MDK
BEETh, EEREMEBXIF (region of Interest, ROI), 735!
M2 /M7= (cerebral blood flow, CBF). HEEI]E%(cerebral
blood volume, CBV). Fiyi@id A& (mean transit time, MTT)
FKIERT{E](Time To Peak, TTP)EFESHE., CTPRKEZREH
SR 25E L ECTARE ZE %, FIBZFEERE (multi-planar
reconstruction, MPR) &R AFIHB I (volume rendering, VR), &
EE T ZBIFHASPECTS(alberta stroke program early CT score)
M= BIFTFELITE, BUEZEAREEEAS A—160FDE

1.4 Fit2E A% FSPSS 22,04 2 M BB RAEHIBHTL
2, HEAK(x +s)WERERT, Bt A XHTAE
STEL; A RUE ()M RERT, A x RRFRAR LK,
FA Logistic B3R BERESITE ERNISFHTITE, HiF
B ESHETWEXERER, BRKER0.05, ZRES
W (PH<0.05),

24 B
2.1 IRERELBELER 1R,
R2 ARANKAOZRTHENIREEE
IR PRAFE SMERmY TIA(23f) P&
fxzEeh4A (1845)

FH(F) 65+13 63112 0.678
BILE(%) 16 (88.8) 15(65.2) 0.3783%
BRI (%) 12(68.6) 14 (63.3) 0.682
TRXRSE (%) 11(62.9) 12(50.7) 0.3983%
=BiEB(mol/L) 1.445+0.432 1.632£0.521 0.3393%
ZHBEEZ (mol/L) 4.326%0.858 4.265%0.706 0.4743%
SEERZEA(mol/L) 1.491£0.407 1.470£0.336 0.767
RBERZEA(Mol/L) 2.17010.452 2.199%0.388 0.728
R %R (mol/L) 1516.28 1445.32 0.1273%

& R RTRMAEMELERITF RN, P<0.05

2.2 IRIGELR SE2MRmEEPALL, 2MHRDEE
RAREREMR, MARENERKERAIBRERNELEEY
BRE /), MERIEREHIERMEES(P<0.05)(H&3)o

R3 MARE MCA IREGF R HELR

A3 Bl HEE%) FRER(mm?) LESHEE%) BHRAE(%) ERIEH(%) LSAEE  LSAREmMm
SMRMMERZEAE 18 68.47+£4.07 1.22%0.31 81.00£14.00 0.73£0.21 0.89%£0.22 552%1.09 16.70%£1.52
TIA 23 69.21+3.37 1.27£0.28 82.00%+16.00 0.70%+0.18 0.71+0.32  5.82+0.79  20.79%+4.78
t 1.357 1.174 0.184 1.259 3.958 1.154 5.241
P 0.147 0.243 0.847 0.074 0.031 0.207 0.000

2.3 Logistic B35 @I EANMEIN, REEERIEHK
A, RBREFTNNELEBZIGMN, EINERZEFHHE
X, EREPRNEP—IERER, REZERERIURE

HERFRIPEERZ —, BERRBEREARENER, 83EX
ERPRNL 2 TREESE (RS,
2.4 MARITRAX CBVEEFERITFEX

X(P>0.05), fIs<f&IFR



FHESTRALLRRE

BARITFERX(P<0.05)(IEK5)o

®R4 ZEE Logistic EAR L RS H

th: CBFEfN, MTT. TTP%EHE, EF

FUNtElT B S.E. Wald P& OR 95% CI
LSARE -0.368 0.142 11.846 0.001 0.688 0.552~0.851
WEaRfEs 2404 1179 4.156 0.043 11.112 1.104~111.498
RAER -0.073 0.076 0.873 0.338 0.933 0.802~1.081
WA -1.327 1.044 1575 0.258 0.269 0.034~2.072
MEEMZE 0265 1.485 0.035 0.866 1304 0.071~24.109
BisRfafd 1113 1462 0.067 0.452 3.032 0.174~52.964
LSA%Z -0.225 0.326 0.538 0.468 0.787 0.421~1.493
o
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2.5 FERMRZEPEE, MZBEFRIFAIMRMEMZERL S
KRFMZREIFFRA,

RS RAREREOER/OKIFRTERE LR

FEHRITFEN(P<0.05)(I%&K6)o

TRAEESH MZBEHARFE NZEFFRE tE

CBF(ml-100g™) 48.32+4.35 34.23%+5.69 6.336  0.023*
CBV(ml-100/g*-min?) 5.67+2.17 3.98%£2.42 2.579 0.064
MTT(s) 8.461+10.27 11.22+8.67 0.08  0.030*
TTP(s) 18.83%+1.78 23.79+1.84 -0.02 0.035%

R RTFE Z BB EAIFEN, P<0.05,
6 I IR IS B & RRESE R X E n(%)]

Z83)) SMERRMEmRZEARA TIA
Mz B BEF4HE (n=) 7(38.9) 15(65.2)
ML BHFARA(n=) 11(61.1) 8(34.8)

P{& <0.01 <0.01
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B 1A-BI1B DSAK /& 4 H% 58 % BE A% 7= ZEIMCA MLEC R IR )% 4k . BI2A-EI2B TIWI-VISTAS %375 49 #AMCA 0 & 2 B %or
ZEAUMCA M1BLE FE 4% . VE3A—ME3B DWIA M 07 B & R 5 % &k AN EAE.,
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