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Abstract: Multi-modal computed tomography (CT) and magnetic resonance imaging (MRI) techniques are core tools for
the diagnosis and treatment of cerebrovascular diseases, integrating structural, functional, and metabolic information to
provide comprehensive support for disease diagnosis and treatment. Multi-modal CT techniques include non-contrast CT,
CT angiography (CTA), and CT perfusion imaging (CTP), showing the advantages of rapid scanning and high penetration
rate. NCCT can quickly detect acute intracranial hemorrhage, CTA accurately identifies large vessel occlusions and
aneurysms and assists in decision - making for thrombectomy, and CTP distinguishes the infarct core from ischemic
penumbra through hemodynamic parameters and thus provides guidance for thrombolytic therapy. Multi - modal MRI
techniques include diffusion - weighted imaging (DWI) and fluid - attenuated inversion recovery (FLAIR) and have the
advantages of high soft tissue contrast and procedures without radiation. DWI can detect early ischemia within minutes,
FLAIR helps to define thrombolytic time window through quantitative analyses, and magnetic resonance angiography can
clearly display microvascular lesions. The combination of CT and MRI provides complementary information, thereby

significantly improving the diagnostic accuracy of acute ischemic stroke and providing key evidence for collateral circulation
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assessment, surgical planning, and prognosis prediction. The combination of radiomics and artificial intelligence can

further optimize the efficiency of diagnosis and treatment. In addition, technological innovations, such as novel

nanoprobes, portable MRI, and their combined application with serum biomarkers, open up new directions for precision

medicine in cerebrovascular diseases, with the potential to break through the limitations of existing diagnosis and treatment

and improve the prognosis of patients.

Keywords: cerebrovascular diseases; multi - modal computed tomography; multi - modal magnetic resonance imaging;

clinical application
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2.1.2 CTA

CTA FH T 3k 2503 I A8 IEAG , al e (48 39 570 4 2y
5 mSv) | e B HUAS I TN B , RABEE 1K 100% . CTA
RETRUI LN LV O A8l ks 7 , il B 1 A8 P9 it A DI BR R
AITRHRE o (HRS( F R IO L), AT RE 23 32 B D Re B, )
U s oS e ) 5 vk B A 0 3 Ok . CTA
T A A e e A6 I S ke (R AU 1 3k 95% ) 8



FEAEIR , 45 2R AR BRI I A 1) RO 5

2026,53(2)

PICT, MRINEDHESZITIREA

http://www.jinn.org.cn

T e R CBEASAE") o A RFFEE I CTA PPl B2 T i
Jik G 1A R, CTA A HiT0E B 3T v 5 ok PA] 28 R85 1) 1
KRR 0 J 13 9 2 S, 37 A v B O KOOT 43 25 S TS
TEAG FH ke T 2t e i 1 A v B8 3 TS, A o Rz O Ak
VE43 22 5 B PEAS CRR0 5 42 00 v i ik 2 5 0F 23 2248
>4 43 BF, ] SE TR 90 d AN K45 R, HMEAR 1L 5L o ik
S AR
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CBF.CBV %24, 5 DWIE Y DWI-PWIARICAC X, ]
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i T ICER ks AR R A R . A OFSE S DWI-PWIA
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JZ WS . fE50 AR MRS 25 (A1 HE R A BR , 1 3D Ji 1
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MR PR AE ) | oAy e I P A< v 7 g o A Qi e i A o 2 L
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hemorrhage, SAH) 5, MRS W] A% 1 37l $2 4k % 14 fii 63 495 19
FRBIRFIE o ICH Ji5 , I i ) Bl X 8 25 Hh 2L R v (ot fop
JE3A B SR A B ) y- 2R TR AR (il v b 22 3
T RE R ) S A I H KT B SR AR B R ) , 3X SE 4 bR i A8
A B 5 0 A R RURS: i K b R S IR A OG . SAH £
Feb I AL 2R 25 X A Cho/NAA HE AR T (i oG J57 i
W5 20 R ARG S ) EL T v i B R I AR 28 T s AR
SERBL, AT AT 3~5 d TR LGB . SAH J5 MRS
A 000 e AL i 0 o SN 52, 5 M i A 2 Y il v
TEAS R 2 DA G, Ry L T BER AL T 0 A i A A
X} F CSVD K ICAD 3, MRS AJ sz e < 309 e 1t S 406 fii
R EE¥E . CSVD M3 1 11 0T XS R By NAA R4 F
R LR T = R e o 4 a3 £k ) L AR 5 5 v Bl 55 0A
HITBE T B AR B 5 W A, ELECR L MR B B % B0 11
PRI . FE TICAD R v, Bz i 5 A3 ol DX 3 ) LR 2k
TP AT I AR v 5 R KU L FLIR 0.3 mmol/L 35 1 4R &
AR TE K 5 3.2485% , A e G AR R s Ak R T L T
AR -
3.2.4  REHCR ARG

T B850 I A B 14 (susceptibility weighted imaging,
SWI) Xt 0l ARTTCRR B B 4k i 2 2R M e o ek,
R VU A U B T B4 R 4%, b I AR XU
Al Ko PR ) W 4l AR O B 8., I HE3E FH  Hh af k A p J
St PR R AR A W
3.3 THMRASHKENA
3.3.1 #hAxT3E & MRI

SIS AT L HE SR MRI 2545 Patlak 24510 80 1 2445 RDRS e
THEC AL B i R AR, ZBS2 2 (MRLLPET & CT) 45
715 e A T8 1 MMIP A5 1% BBB Bl 51 11 e Pk 4 it 128 37
JnJE SAH #5455
3.3.2 Z2HBARLSEA

24 25% 1 ALS F8 35 oI ff 5 e AR K AR I T, 5 B0
I A AR I R B (<4.5 h) .

DWI-FLAIR A VEFE : DWI BHM: 1 FLAIR B3Pk 4 7R &
Ji<4.5 h, 35 FEIKIEFIRIT o (B W PER WL — 2

PR, AT % AE AR HE P E AR I (] 27 . FLAIR SIR 5&
T (R <1.18/4.5 h;<1.19/6 h) AT A g S0 5 95 15 )
AP B E A AR RS, B ARG WA, JC &
FH TR FLAIR 52 50m 7 5 (B A DR, A 29 R
BT AR UGE R

PWI: Bk & DWI A] R0 i il > W5 785, 97 K EVT i
VAT

Sk A EbRIC  TCRTAL I M 3h 7157, TEAE Mgk
Mg h BAE T .

PET/MRI: #f 5l # 28 B ] 2532 W ™ 1) 0 1 o3
R J00 5 0000 A anash 22 e A R AR T LR R
L30T T L
3.4 BRMEFEPRE SR K

i B kAR 48 21 40 )16 3% R (Fourier transform infrared
spectroscopy, FTIR) 5 X 4F £ % )6 Wl 12 (X - ray
luminescence tomography, XFI) [ J3 7~ , g Biad 284k 85
Jo SR AR A AR AR W m] il i S ik MR SR (Al 2 52 4
TR IR AR ) TR) 4 S e, Ay s R TG B PPA S A 1z i 2 3t
R . BRASAIE S HT 4 & XFUAFTIR, MR A K 5
A T 2 S HUT I X AT RS BREE  48 s A b
bl >
3.5 IeRERGR

ALS: Tl T e AG: HH R I 1] 7 S5 ol 1T~ 5
VU B i A

B LA 2 v A S ARSI | o P XU A | 1
W L Sl kR A B2 8

2 I L6508 = PPN /D L A2 TE A SR BR T fE
il (RTRSIPALE S 3 o P

FEER 1) - 5 2 v AN I i I 8] 2 b R A T2
97, LS CT B B R] 58 52 2% 1L A8 728 (AN s sl fok k9 )
I .
4 DESRERARDIIERAR

Z B CTIl % & 749 CT.CTA #1 CTP, W] 7E 5~
10 min P PREESE A, O L1 A oh B e U
JfREEIE ASPECTS /M IPAEAEAEAEE . Abdalkader %2
AIWTSE A 1 CT 5 MRIEOR A3 2B ME £ 22
S CTHRS CTA ATPGEHRRR H 1 A LVO JF3F
A0 S A BR 2 % A PR S B 1 8 U7 % 5 T MRTAEA
DW X 17 400 e o ) 725 SEURRAE (5959 ) A1 SWIG fof it H
PR AN, SET S - 5 S v 20 2L 1) 52 2 191) (N e s
A AR LA FIT) . MRIGHE R EVT B85 A J5 AE R
TCH JXURS: BEARR, {ELT] —FH-3 ) B] W4 T CT 0 B 28 5 i~
FCT+Z WA CTA fifi e A BRI LVO 3, 190 d T ET
J&i 5 CTP/MRI i e 2 I . 35 25 57 , )= BE B 40 S| EVT
BIT AL TR RIS . Zhou 2 OB I R (L G 245
& CT H 891771 =%t B 8] (door - to - needle time, DNT) &
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