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ABSTRACT

Objective To explore the predictive value of CT perfusion (CTP) and susceptibility weighted imaging (SWI)
for hemorrhagic transformation in acute ischemic stroke. Methods A total of 108 patients with acute
ischemic stroke admitted to the hospital were enrolled between January 2021 and December 2023.
All underwent CTP and SWI examinations to analyze imaging characteristics. Taking digital subtraction
angiography (DSA) as the golden standard, the consistency between CTP, SWI and the golden standard
was compared to analyze their diagnostic efficiency. The detection rates of different classifications of
hemorrhagic transformation by different examination methods were compared. Resufts DSA showed
that in the 108 patients, there were 37 cases with hemorrhagic transformation, including 17 cases of
type HI-1, 10 cases of type HI-2, 6 cases of type PH-1 and 4 cases of type PH-2. Kappa value between
CTP and the golden standard was 0.582, showing general consistency. Kappa value between SWI
and the golden standard was 0.609, showing high consistency. Kappa value between combined
detection and the golden standard was 0.741, showing high consistency. The sensitivity, specificity
and accuracy of CTP, SWI and combined detection for predicting hemorrhagic transformation were
(78.38%, 81.69%, 80.56%), (83.78%, 80.28%, 81.48%) and (89.19%, 85.25%, 86.73%), respectively. The
detection rate of type HI-1 by combined detection was higher than that by CTP and SWI alone (P<0.05),
but there was no significant difference between CTP and SWI (P>0.05). There was no significant
difference in detection rates of types HI-2, PH-1 and PH-2 among CTP, SWI and combined detection
(P>0.05). Conclusion CTP combined with SWI has high predictive value for hemorrhagic transformation
in patients with acute ischemic stroke, which can effectively identify different classifications of
hemorrhagic transformation and provide reference for clinical prevention and management of
hemorrhagic transformation.

Keywords: Acute Ischemic Stroke; Hemorrhagic Transformation; CT Perfusion; Susceptibility Weighted
Imaging

SMBRMMERZPEFISF LS RNRNSER, —B2sTFEEARY 252
MRMMERERN T EREETRMERE, BETENRMEMEE CREBLES
SHmMBWE. AE, HEEREBHRNEENSSBULMEAKEE, #fslLnEm
B, ERamrmEmzs, BUERMIEEEPEIRRII RO, (R, KBS,
EARENREENHAE, aWBEMZRKERTERG". B, BKIREA
FAMBROMRERNEESE, AREREMRDEMEDTES, ERENSHA
TELﬁmW“Hhh”oﬁﬁ%@&%@%ﬁ*%ffﬁM%QMHh,‘ 20
FATRE", Bt 2R ERALERMRS F4LEMER, BT 2mmt
IR B AR 2, BESHBERTNEERE", Eit, EIEEATFNEIE
HEEEENELRNRNEE, HEEEATAR ,u&%%%mﬁFﬂ%oﬁ?n

FMEER (DSAEALIRMERKN “SAE" , EBENRKRNE ,uxﬂa*EI#'J
B MM, EDSALEMIRIEER. PHEARS, Tlﬁéi‘}%%l_ llmf“%ﬁl o

MEXGFERANERE, MMCTHMRIE AR ER BRI 587 RS 2N
o Hp, CTHEZIME(CTP)RAERPHBEMANFREUENTENIER, JBT
S B EBAR AR AR s BESRERINAUAR 1 (SWI) BESS S5 B A (4R 4R > ek g R
IEE’J% , SRR, SUBRNSHBFANMNHBERS", BT, &H
11?""CTP%SWI?‘%T%Mﬂ|§HU—"§¢'Hﬂﬂlﬂ?%i‘ﬁquﬂﬂ’]f}ﬂﬂuTE, HREW T

1 #BEIEF®*
1.1 —f83%E 52021518 F2023F 12 A K IEWCAH108612
e

MR I 14 i 2R R 5B S N
HARMEMZEDZERE", TREZR; BRENAENET; £
“’*%ﬁgﬁﬂnﬁlu’]ﬁm@%; SHMHMm; &
Fio B, BERSRNESR; EHRATIENEAY, SAREERCEZRSH
R, BEHBEAE, ANNEERGEE5SH, L5306, FH50-84%, TiY
(62.7214.31)%; {AEEIEH(BMI)7ELT.6~31.1kg/m’, F14(24.23+2.42)kg/m*; &
JRENBRRYE]3~15h, F19(9.4112.61)h; EHSMERES3F, SMAEEENM, ¥
FRIFERE 540,

12 BEAZE CTPHE: KBENEREAEEGE 64HHENECTH.. BEBUNEMI, RECT

N T
BAT S, MERASE, MR

(5—FE] FHE, &,
(BREE] =R, 5,

FREM, TEMTAM:

BIEEEIN, MRS mE. EIES.

XMmER. BN, E-mail: lccbright88@163.com
/28 B. E-mail: Lsq720726@126.com



T8 BES5mm, BES5mm, BEBE120 kV, BEB7H200
mA. EEVESNMB XA T T M, U4 mL/sHUEEHERE, &
45 mLUBHEE 2 R BT N BE AR, TR EASCT
R, SHLE: BESmm, EHES KV, BHA150 mA, %
F£512X512, FiEREA4s, BIF13R, BAREERERENIE
45, RECTEFAMCTPERIGER, UL, NSmE
XM EHMAZ(rCBY). BEMMRE(rCBF). Fiy@d
[B(MTT)FAERTE (TTP)o

MR : FRAEEGEATIMI.OTMRIRS, HiTEMMRIE
H#, TWWIB#: TR1750 ms, TE 21.8 ms; T.WIE#: TR 3598
ms, TE 107.3 ms, DWIZ#: TR 6000 ms, TE 73.5 ms, i#
FSWIFEFIF#E, S5 TR60 ms, TE 6 ms. MEIREN
0.75, AWM 22cmx22cm, BEEAR20°, 448X 320,
BE2mm, EEELSmm, B#H72ZE, H3ENER6mIn, K
BHEGHECRE TFLETAE, AeEREM#TEREGD
7, UWBEKSEABREANRMBXE, HmMELIZETE: B
MMRITTIWIZSES. TLWIZRES. DWIERBEXIEAZ
BE5, SWIFFETR, REXXFIRNERKEES. MFEE
EEI%J %%o

DSAKE: fERASeldingerZFR%E, FEEBGMRMHITE
RIEE, MAEXABETHERFEHIILR, SR TmE
#1T2D-DSAIEMINIES,, ZEHEDSAHITIDERE,
1.3 WRIBIFE (1)WECTPREMMRIEEFGFIFE. 2)M
DSAZLR &R A, WHCTPHE. MRIREMBAHRELERS
ESIEN—BM, FomZMEE. (3)XELCTPiRE. MRIKGE
REEOENBE BMERLIENQEE, Mgt RnE
U R RENSE D8 SR AHI- 18 BRI EE AR
Hin, BREE SN AHI-2E; ERXIGEFEEMRN, M
M<@FEXIHEINAZ0%, BFEESAMNAPH-18; mehmEmn
> XIGEFRA30%, SMMNEERFEFE FHM. NE
P I S A 5 X S35 Ui K I E IR 9 PH-28Y,

Ge)

E1A-BE1B FURMRLT Z BT 78 5 B U B i o D ROV 45 5, U, 8 5 R B % )&

WEATIE.

CHINESE JOURNAL OF CT AND MRI, AUG. 2024, Vol.22, No.8 Total No.178

1.4 itE A% ARFRFASPSS20.05 1T F #1317 $0iR
D, EHAKappalICTPIZE. MRIKEMBKEKNEERS
SR AN —M; Kappat®0~0.40i2 h—HIEE, Kappal®
0.41~0.60i2 8 —H M —HR, Kappa0.61~0.80i2 h—& M=,
Kappa>0.80it A/LF L —5; MERLHERHLERRKA
Fishers5Hi L1090, LP<0.0518 RERHEEN,

24 R

2.1 CTPREFNMRIRENHGFERME CTEETRERXE
ENHMARESRER, RMLOFREM; CTPRIM/NBFIK. F
. IEBESEINALH Z K TTP. MTTREK, rCBV. rCBFEI{R. &
FMMRIFETTWIZESES. TWIEEES, DWIFESH Ik
XEEFEERSESES, SWIRHLnMZRES, BEESE
%o ﬁﬂﬁ{ﬁ”ml“‘(so

22 FRAREBELRSSIMELE RN CTPERS ST
HEE R Kappa@F0.582, —HME—/K,; SWIERSEIMELER
HKappaf@70.609, —HM4RE, KEREERSEIMELER
BIKappafE#0.741, —HMRE, WKl

2.3 FRBRESXNICEMEEITEL CTPYT S M ER 14 ik 25
HiMERETNNSRE. BEENEREDFH78.38%.
81.69%. 80.56%, SWINt2 M HR MM N2~ A HH i M4 4% 16 F7 N AY
BRE. BREMNERERHF)83.78%. 80.28%. 81.48%, Bt
ARENSMRMMENZPEOERCTNNSRE. HREMN
ERZESF89.19%. 85.25%. 86.73%, K2,

24 FEAKEBEAANBEOMZEIROTM[LER LDSA
KE, 3THHMEECEERELITHIAHI-1E, 106IHI-28,
6fBIPH-184, 4fIPH-28, BXEREXWHI- 1IN HESTF

CTP. SWI(P<0.05), CTP. SWItHI- 1MWK HELTEEESR
(P>0.05), CTP. SWISEt&HENTHI-2E,
WEERLEEER(P>0.05), W&K3,

PH-1%, PH-28!KY

B2A-F2B SWURAMTIrt . JR N KRB E G A% T LA RIEES, ATt 2R KA
Jin S )5 £ 55 SWIMRAE 5, A S v g

VI 3A- 3B P CTP 5 30 O P 5 A K 2 SR TTPAE K, Ry 3 D3 r CBF A 7.

B 4A-B4B SURMRLFDVIR A AL A WED . AR Bt d R CF P 0 KL 2 & 38
FORRBA R EE S, AMUEML. ANED . AR . BRI E 0 KA

K IIAE FE..

ESA-B5B SWIF WA fin. WOUEEY KN R EXAH B REET, EMERFTEREET,
F R

FE6A-FE 6B %?ECTP%DXWJ R E R AR, &K rCBV. rCBFE W BIRMK, TTP. MTTHE |4 EM B %€

K. B E AR A LA B



HEICTRIMRIZRE 2024488 $£22% $£8H5 2517887

Rl TARESRESRESRN—BMNE

R2 FAREANISERBEN (%)

RESE BREL rfﬁ?‘ﬁ*ﬁ’ﬁ% - Kappa oERE BBE HEE BETUNE  BERUNE R
] Gl
cTP e 2 13 0582 CTP 78.38 81.69 69.05 87.88 80.56
[ETES 8 58 SWi 83.78 80.28 68.89 90.48 81.48
SWI FRME 31 14 0.609 BE 89.19 85.25 78.57 92.86 86.73
23 6 57
) FAME 33 9 0.741
MR 4 52

R3IFAREAAN BE MRS BNIMELRn, (%)]

GE % HE-1E(n=17) HI2E(n=10)  PH-1E(n=6)  PH-2E!(n=4)
CTP 11(64.71)* 7(70.00) 5(83.33) 4(100.00)
S 12(70.59)* 7(70.00) 5(83.33) 4(100.00)
B&  17(100.00) 9(90.00) 6(100.00) 4(100.00)
P 0.026 1.000 1.000 1.000
i NSBAREXL, P<0.05,
33

SMROMNERETFHRAANRBERNE, STEXMES

WMEREME N RAEEERE", SR ELEXE T
Yk 6 M MAGFR A IR, MBS AT ARNTESEN
FERE", BHEER, 2UERDERIEPERESE HMIEEY
MR ERIE10%~40%2 8, BS@ERME. BRXKEERSEXR
2™, BECARAT RA R mERERNERCAT AR, B
YhR ML RIS R BT BN B E T HERAA
77, EXETATARERENE. A, REHNBEEEE
EHMEREY, SIEFEATARNEREEEEIESEX.

B, MEZGIHANMI, CT. MRIZEZGIREE
Bl BRI M R RIEEEER, ARRERCTPHISWIN 2
MR MZEDEE B ITRE, ERER: CTPERESSITES
£HKappafE}0.582, —HIE—M; SWLERSSITELERH
Kappaf&#70.609, —HMHRS; BAKEERS5STELERN
KappafE#0.741, —E458E; CTPXI MR MEMZ %
HUTNNSRE. SEEMERESTIRTS.38%. 81.69%.
80.56%; SWIRT 214 G 014 Aol 25 F H4 10 4 4 T MO BBURR S
BEEMNEREDS)983.78%. 80.28%. 81.48%, BEEKE
S 2 MR I M R 22 R R I R TN B SUR S . S R SRR
507989.19%. 85.25%. 86.73%, IBACTPEX&SWIHKEXTH
MR NN ERS, ERIESIGKISHNE, CTPE2—
FhE B BS B FI MR B E I 78 HRSMM 7 Eh H 3 SRR &
AR, CTPAIZHBERSRCINNSEER, HWEEEFE
ERKENT K, SINENEGIE, 2TEELNEEIRS
BRI TTP. MTT. rCBV. rCBFE%L, HALFIBRELER
MRS, TEEERTEEEnEH", SWIFF S
RBRAE S, AEBLIAGR AN BNEHRESR, LE
MIRREY. S%EFARYSSHEYRNSRERS, 0
BHAMMAER. IARSYETFSHEYR, T5MINETSS
B, REAEMFRFSERIINERY., YEEEEXEEEHN
R, XESHEYHRSEARREERAEMTSHESBED
1], BHRFRMASR. AREEEY, BEHESZBAMRIE
RUBHME, EEXEEEEREREMNENER, Bak
EWFHI- 1B WG R FCTP. SWI, HBEBE A KB 34U\ H M
HE SRS, BEBIRE N\ BT [af946 2,

10 -

LR, CTPSSWIBKGICE XSS MR M 14X Z A b i i
RUBTUNMMERS, IENEBENLMMERLIE, X
ImpR S MR EE TR SE,

SE

(1) %, 2854, 4 f, 46 (G B SURCTPIPAb A0k St b i 2 o B 3 o 201 40 38 o 4R
HGME R A8 P R IA ST B4 5 B C1T]. P EICTAIMRI AR &5, 2024, 22 (1) 2 15-17.

(2060, % . P oty EBK & 97 & D AR 6 /7 R0 A 807 2 B xt B 4 8 9 3l Bk oy 9
[J]. Beg B2 35,2021, 50 (5): 603-605, 625.

BIEWE, 24, ZRE, §. KA AE K8 &0 Gt MR 2= 3 82w 4 7 fk K
R T e ], 455 5 G RAF %, 2022, 30 (6): 487-491.

4] B, kol 2k, | & A8, PP 4k Bl /S AR BK 6 T AR Bt & ME FR AR 38 8 3 o ot e 4% 4L
H v B AR AP (R FIALS] D). i 5 o0 2R 24 &, 2023, 31 (4): 230-234.

[STHRL B R, ES, 4. B AMNERE S REKEREY DS ENXFENELEE
AT (0], e B R 4R (B RAF RO , 2021, 22 (5): 639-643.

(6] RL AL, K A, MU 4T, 4. dnAe 5 77 BIEX A PLR fF i /N 4 7 oy A0 Ji A% 38 )5 i
PR RS B F EME ], R E R A 5 KEEFARE, 2023,18(2): 195-198.

L7V W, kth, RBE. WEANTEAH BB ERGKE LA E R HRAEMN
ERABRBNERER D EMGTUNEI]. o E 5 RS R
&,2023,9(12): 1519-1523.

[8) SR 3R, ¥ - A2, U AR CTE 75 Ak (A K 4647 55 INT XS TTARE R O Ak A% 58
TN [I]. 2D JR A A 3, 2024, 31 (3): 19-21.

(91 B¢ S5, Ri ] a3k 4R GRS Am AU 21 35 W et o 25 o 450 o B9 0 R B AT 4R [T
o [E] CTAIMRI 44 &, 2020, 18 (10): 11-13.

NERTAHEERRADEFRETS, PEERMRRAVEfs&, HRHES
FRREAREELER S PEHAMS MM =+ 2% Lis € KA R[], F
AHEF, 2018, 38 (4): 281-287.

[11]Hacke W,Kaste M,Fieschi C,et al.Intravenous thrombolysis with
recombinant tissue plasminogen activator for acute hemispheric
stroke. The European Cooperative Acute Stroke Study (ECASS) [J].
TAMA, 1995,274(13):1017-25.

[12] B T8, ki, JT 00, QM Skt ok 3 2 o B3 i 3s—100 B . NT-proBNP K cTnlA
PR A E RN XA U] FORMATE, 2023, 30(8): 27-29.

(1318 3%, 4k, T4, 4. SWIERIAE D BTAIS B s k5o J5 W 4% At ey (LR (7.
B E CTAIMRI 24 75, 2020, 18 (8) : 26-28, 68.

LL4) E A%, BAOR. AL B J8] T BR i 4k Sk 4k 8 AR TR 7 DA 5T 8 4 o ot (4% AL P
B ME AR (0], PR [ 3 2 R, 2022, 51 (4): 424-428.

LISTRCTAN, BT E, &9, %. £ BbA CTARR & CTPAE b St e i 4 o 1 o 4% 0 o 8
T BEE AT (] AR E B 2207, 2021, 33(7): 87-91.

[16] EARAL, IEFER, 44 AL E. SR &M St 1 il 45 o ) M 4% (b B9 40 0 B 3 3B o
B (01, )1 AL E # B 4], 2021, 36 (8) : 968-970, 988.

(WFsBHE: 2024-06-07)
(R3I4REE: FHHCK)



