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[Abstract] Objective: To investigate the application value of multiphase CTA (mCTA) color-
code map based on FastStroke software in patients with acute ischemic stroke with distal branch artery
occlusion.Methods: A total of 65 patients with acute ischemic stroke were included.All patients under-
went mCTA scan.Single-phase CTA and mCTA color-code map images of all cases were evaluated by
two senior neuroradiologists and two junior neuroradiologists blinded to clinical information. The as-
sessments included the location of the arterial occlusion, the time required to make the diagnosis and
diagnostic confidence score. The regional leptomeningeal collateral (rLMC) scores were recorded on
the two kinds of CTA images respectively. The presence of abnormal phase vessels around and distal to
the occluded artery and their color were recorded on the mCTA color-code map.Results: Of the 65 pa-
tients, there were 35 cases of distal branch artery occlusion (defined as A2 segment, M2 segment, P2
segment or their distal branches of the cerebral artery),15 cases of M1 segment occlusion and 15 cases
of normal CTA and mCTA.Although the difference in the accuracy between the two CTA modes was

not statistically significant,the mCTA color-code map significantly shortened the diagnosis time (P <<
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0.001) and improved the diagnosis confidence (P <C0.05).In the cases of distal branch artery occlu-

sion, the diagnostic time was significantly reduced (P<C0.001) ,and the diagnostic confidence of 3 neu-

roradiologists was significantly improved (P <C0.05).In normal cases, the time to diagnosis was re-
duced (P<C0.001) when using mCTA color-code map.The difference in rLMC scores between the two
CTA modes was statistically significant (P <C0.001).Different colored vessels around and distal to the

occluded artery were showed on the mCTA color-code map.Conclusion: The mCTA color-code map can

not only shorten the diagnosis time of distal branch artery occlusion, improve the diagnostic confi-

dence,but also evaluate the status of collateral circulation,which has good application value.

[Key words] Multiphase CTA; Distal branch arteries; Stroke; Collateral circulation

PR IR i A LA AR 1 BB R R Bk R
R ARSW P R IEEZENEN. CT M4 g
(computed tomography angiography, CTA) E 7 it
M N JLF e B B AL H L 212 W ik 2 v JR A il A e
S EZ A, KT E MR CTA
(single-phase CTA,sCTA), Z 4 CTA (multiphase
CTA.mCTA) il i 35 14 i [8] (14 75 2, 045 8 Jok
Lo ke B0 CTA Bl . v] LS A 58 22 1 1f 8 15 L
H AT E 28 Bl BOR 022 107 38) 2 0 ot e i A o
fo A A I PR BIF 5 ), R, UTE i R 2 HU
LEATAE PR K 2l bk P ZE e T, 491 40 O Bk v sl ik ML B A
FEL L D S TR I i 4 S S K 2E L B B R
JE& BT K mCTA Bl il & 5% 6 % 5 /Y HoR , /)
GE 28wl i th 19 FastStroke A& fr 4, 56 T I R
NI SCER AL D B LA WE 9T B FE 4R 18 JH Fast-
Stroke AL mCTA fli& O % B 7E I Ui 43 5 3
JIk P 1) 2 e dte i i A v BB A % I T AL

RS

1. — i B2k

M 2020 4 6 H —2022 4 6 A 65 il 28 ABx
18 2 2 Jili A v AR 1) FBE TS B B R . AN AR IER
Ok 24 h W32 CT K fr; QFERR =18 4 ;O 42
DSA Kt BA BE D7 CT.MRI A% . HEBR b5 e N
O 15 ) kg At i G i3 45 05 5 A BIUxT B )
o AR 2 s @iz 3l Ph 5% 88 K T 52 ) £ dl ) . JL
B 32 9, 4 33 B AERE 23~89 %, FH(66+14) %,
A FEARAG oy L RL 22 B K 22 B 8 o — R e CE B
SR B R A B ST AR B L s I UE (45 2022-RE-
3200,

2.8 4 7 vk

Fr A H 3 % GE Revolution 256 ffF CT., B
YR BUMEML , Sk SEE O S e . 781
FFE K5 CT SE49 K mCTA, mCTA £ 55 3 bk i (& 1
3k 30 A CTA. i Ik 0 8 5 22 i Bk o6 300 %) Mg 350
CTA H#li. kB CT FHSE oL 120 kV, HH

Ui 250~ 415 mA, 475 30 Bl B SR 2 SIS BR800 4
80 mm,)Z/E 5 mm, mCTA F9H# K I 2 W E &
TESHES (G EG A T L 206 B EE LI E 5 mL/s
T I B i 5 AR S AR EL R 9% B (350 mg 1/ml,
fE 52 750 mL M AEHEER K 30 mL., Sk#iBKA CTA
¥ A Bolus-tracking ¥ filt & #14 , fik & B {8 100 HU,
4 U 55 00 T 6 K S T I 5 CT A 19 42 3R 15 1] 43 31 Oy
8s M 10 s, ML JE 100 kV, = W4 B 37 20 9
360 mA.225 mA. 225 mA, 5 o [ Sk Wi B A CTA
H Bk %m0, bk B R K B CTA A
0 TH, 4500 #% 55 BF 80 mm, 2 0.625 mm, 2 HH
0.992, BRE fighe — i 0.6 s,

3. MG b

A B S A GE AW4.7 T4E 3l ( Advantage
Workstation 4.7) , % J FastStroke # {4 # 17 K 12 5
W3, SrHT sCTA B AL S A 2 ik e (A 19 3k 48 CTA
B T mCTA B S A58 =1 CTA 4 .

WY CT P4 EIGHERR 1l M 5 995 I i2F A 3 ik
VA 3k 5 CTA % 18R 5 #E A = CTA $li i )
WL B O, S E A ColorViz 81 1, B 4 454
SR A I R R R R = RS G AR 1
rhXE L 790 R A B R] PR AS [ 8 3 7R SRy AN [ 6 e, B
T T 00 e A AR R R A S B A LA S R O 40 8 i K
W {10 8 52 1 A I s Ay R VK G O R 1 i 4
WoR e, A RR R —EBIF S mCTA il
GEE .,

4. & 45y b

TTIR B ENIEEAS SEG . H2 &m
R BEIN A3 2A 10 4 & 12 E AR W &5 I 2
CARAEGE BT (O3 0 B AT 3 4FE K 5 AR B2 4 56 R
B 50 AL AR BORE . 55— B BRSOl BT A 9
Bl sCTA S B B Clal B d J& i 18] 5O D745 BT A 9
Bl mCTA @& hEE ., 72T mCTA & 08 % KR
AT 12 W B R OGO R I L 7 11 S 6, (A
(o T €0 A I A L G B S G A I D TS S
55— CTA MG W 130 sty 20 ok P 25 1) AR Ao



1364 T SC R 2023 4F 11 4 38 %55 11 ] Radiol Practice, Nov 2023, Vol 38,No.11

SrE WA CTA BT - O 3h bk 28 i AR
A8 5 @O T IR 0 5 5 3 I 2412 W o) Dk A 286 oL ' il
T WS E (D) s O Wi 5 O E™ (1 2 MR H 15, 2
YRR BEAE 3 — .4 A5 AR AR .

4 F BEITE bR VAL 25 S L8] [l J85t A5 3l ik A
FEWG . E e i E WA CTA EIE i 5% X 3k P 4K
Jixi JIEE ] 5% 7 28 (regional leptomeningeal collateral,
rLMO W53 R R #E— P78 mCTA R th# K Fid
S 7 L1 BB Ik DA 2 JR] L K Gz v S SR LA 1) Sk
K FLFAR,, a0 1 45 S 3 B U] 3R 7% KR 43 il A AE AR 1
AN FE B €0 A A T A D R O R A3 1l 48 A R
2 DA FE AL L S €0 K € 100 A5 A TR BRE D) SR R I A8 A
R 1~2 WA FERL 48 WA — I B AR PR R a8 i —
. rLMC P43 F SCiliksge R 5070 AP M B AT i
A ] ] i 32 i 2 A A S il 4 O A s L PE AR A A
T T B0 0 435 LA O b R (<50 %4)
i 143 s 1A ORI 7R — 8 (50 26 ~99 26018 2 435 1L
WA RE (=>100%0)1C 3 48, rLMC P45 F 5] WL 1A 1
FIioR .

5.3 Ik P41 2 (1912 W s 1

Z: ORI G SCHRY 1 il 2 LA B o < X 4% 32 DSA
A YR DU DSA 25 /AR i Wb ifE . xR 4252
DSA R 2 B .t 2 4 i BORFR BE I (43 30 2 A 20
N30 B W AR FIE RS H Y CT,MRI
Wi CTA LY EAKZ) KA ZE AL EAE 2 Witr i, 1
HXTIRZE CTA B9 H € WAL B 2 24 e JOBURR B2 0 58
LT EE G RFE AR ERE, Y sCTA.mCTA Kk
RIEWKIA FE , FE L S BE U CT MR A WL fii 45 5E , B
FI5E N IEH .

6. 98112 ik

K H] SPSS 19.0 B fF 47 G it 40 B 45 & IR
3 A T A P 2 R 4 o 22 A T RO LR
FHAES B A 43 LAk . R W] 4R 95 B2 U4 T/ & CTA

Y12 W7 HE B 232 L T I K12 A5 0 25 53 43 00 >R T Me-
Nemar #55 BC X ¢ 498 A1 Wilcoxon 445 Bk Fll A 56 i
P, WP CTA BixUF 1 rLMC ¥4 25 5 i
Wilcoxon fF 5 B MK K. L P<<0.05 W 2R EH S

-0
# B
65 B 22 i A v f v, IR R R RRE 15 ), B ik

VA 55 051 50 461] , I v 3t S 43 S B ik P 2 g S R il
Hish ik A2 Bt Kb o ik M2 B K S 3h ik P2 B
o H e i 4y SO W ) 35 B, K R B ik M1 B 4] g€
9 15 . 35 fBiI3E v 43 32 B VK A 2 A7 A A T A
R g i 3t bk A3 BE 2 ], A2 K i b st ik M2 B 13
B, 2 A K i st bk M3 B 1), A oK i R sl ik M2
BE1L ), A5 00 K R Sl bk M3 B 1], A5 0 K iR R 3
ik M4 Bt 1 i), 220K G 75 sh ik P2 B 1 i, A K i
J ik P3 B 1 B, 2 kM % 4 B, 15 6K ik b sl ik
M1 Bk ) 28 43 50 Sk 22 7 @, A5 8 @, Horp gt
DSA K #5225 0], 283 & 5 ) 5 ot BE B 15 14
TESZ 25 4],

PRl CTA #EF , R [R] 4F ¢ B 0 6 BT A3 9 1) 3
ik P 2 A3 8 W 0 e 11 22 S5 E S T S (R R A
mCTA flGDh# B 3% 46 5 T 2 Wi | (P <<0.001) ,
JEHARE T2WiE O (P<<0.05) . L% 1,

I8 Ui 43 S By K A ZE 0 A v, AR W AR CTA
K2 W e 22 5 RS  8 L H2 T H mCTA fil
A O R [ 2 W e ) sk 20 (P <<0.001) , Hirfr 3 44 1 Ui
BWHE O (P <T0.05), 7EIE % X B4l h, i
mCTA Fl& D% B IRH2 W 1] 2 (P <<0.001) , B Fh
CTA X2 W7 i R S 12 Wi (5 0 1 22 55 35 T80 it
RS, TE M1 B ZERR G AN CTA B2 W
HERf 2% 2 Wi (] B2 i {5 0 1 22 B ¥ Bt 2 L
(£ 2),

B 1 R 4R A XA 3R ((LMO) 3R 5 B 4,

a b)) AR —&F WM CTA & S 048 CTA @& HF

H,atg rLMC#4 4 04 .b 8 rLMC# 45 A 1 4. AR — & Fd93h bk CTA X S 048 CTA B& %

B,ct rLMCi#Eo 4 2 4 .d 8 rLMC #4544 3 &,



T A2 BR 2023 4E 11 A 45 38 %5 11 8] Radiol Practice, Nov 2023, Vol 38,No.11

1365

1 FHCTARXTAREXRERE A B LR
E )R/ -~ mCTA & . .
5 2 At CTA  epym A PA
A
EHE/Y 96.92 100 0.50  0.500
B i) /A 71.75+27.38 56.80+21.91 8.52 <C0.001
Bz /S 4.8240.39  4.9140.29 —2.12 0.034
B
EHE/ % 95.38 98.46 0.50  0.500
B ] /A 73.88427.05 59.12+19.48 7.83 <C0.001
Bz /4 4.8540.36 4.9440.24  —2.45 0.014
C
EHE/ Y 89.23 96.92 3.20  0.063
B i) /A 79.98+29.11 63.71420.99 8.13 <C0.001
BB /S 4.6540.57  4.8940.31 —3.77 <<0.001
D
¥ 90.77 98.46 3.20  0.063
B ) /A 83.09+27.52 65.38+21.24 9.95 <0.001
B AES /4 4694050 4.8540.36 —2.89  0.004

EAFRBYIANAL LEFREN;CHADYANA2 LKEFFE
UF .

Pifh CTA BT 9 rLMC PE40 10 2% 5+ B 503

2 X (P<C0.001) . ffi ] mCTA Filt & th% B i rLMC
ﬁ%ﬁ%%mn27m%%E%M%E%Wiﬁ%ﬁ
PR 2, R B R S A Oy 32, 3 ) BB 3 TR K
30 0 A5 00 S 0 A LR B A I 2 R R B i A o
20 191 FB 5 7 5 Tk U1 K i Ik ik 301 35 1 B B A S A
IR, Bk S 0 (0 0 A AR 1] (I 3.4

BRI
W95y

HJICTA

60. ‘0%
st

T T T T
00% 200% 40.0% 80.0% 100.0%

)

i

mCTA filtGh % B2 — Rl 2 ok A8 80 & ok
N ISR RN L €5 N 1 0 90 1= il 7
F0J UG B R 8 Ak TR Y A TR RE 8 7R R AN TR] A B
o, BE% 3N BV M B R I B SR . AR R A S
Bk RIS Rl A PR R R A mCTA nl LA
P& =2 W AR O S 4 B R), O LR A R i A A
— MR R T 2 R AR R 2L T B A EOX A
W, I FL K B G, X 12 W8 B D 119 2 2 LA K 5
ZUGEOR AR, M T mCTA Bl 19 fb & th % &l
JRE I HE I 0 2 S A B N R T 9 O3 T L, B B
PR R = A 2 %mmﬁﬁw N L R e
mCTA A DR B2 s 52 e i 1 15 8] 0 45 48 1 2
%ﬁ@%hﬁam%Tiﬁﬁﬁo

R il 2 m 08 S A5 2 T 90 358 20 O O Wiy 43 32 3

ik + 378 35 43 52 B0 Bk ) A i A G i, (SR B O A
P A g B S 5 A5 1 R S B2 i 43 32 3 bk ) I A IR
Jr A nl LA BL, IR 2 B B — AR g #A Y R i
ARSI Wit A Lo . ZH A I
KA g ik M2 Be B H 37 s 53 32 58 SR 37E 3 53 32 8y
JRE I A A R O v v A I A A
R 5 R SCERAR T . 28 E AN E S )
S B Ik P FE S ) () [R) B L R AN AT ML B AT E I IE R
X HRALR B, 2 TR AT RE A (RS B 75 & H % 22 T
A o T 38 ) A B0, OF BT DL B TR R B R
CTA B4 . A Hr R mCTA G h# 1B 7 i
Viig 43 32 S0 Ik A 29 9 v B ELAT A (B . sCTA 12 W7
T2 ity 43 32 2 Ik P 2 B A 8 RO BE L DR Oy 4 3 ik A S
B2 HETM . AL WL . #0530 ik 3 w4 oK
Uit 43 32 23 K A ZE ) Hy T R TR R AR S 2

B2 WA CTA BX T a9 X3R04 8w B 308 21 5%
N
a2
%2 WA CTABXTARERE A4 5 AR X208 A 80 ) B s
_— 2 3% 5 X Bk F) (35 1) M1 # A & (15 #) B AR AL(15 #))
)
/ _ B _ ~A =
B Wi K A B mCTA & . - mCTA @& . - mCTA & ..
g sCTA Py %L P A sCTA Py % P A sCTA P %t P A
A
VX 94.29 100 0.50  0.500 100 100 / / 100 100 / /
Bt /A 71.66+18.93 54.71+18.71 7.12 <C0.001 38.02+6.85 35.53+5.80 1.27 0.224 105.53+8.93  82.93+9.07  7.55 <0.001
BWiAE s /5 4.77+0.43 4.91+0.28 —1.89 0.059 5.00+0.00 5.0040.00 / / 4.734+0.46 4.804+0.41  —1.00 0.317
B
A F /Y% 91.43 97.14 0.50  0.500 100 100 / / 100 100 / /
Bt 1) /A 75.634+20.87 58.43+18.56 6.63 <C0.001 40.00+5.93 40.47+5.15 —0.26 0.801 103.67+7.92  79.40+7.50  10.92 <<0.001
BWiiEs /5 4.80+0.41 4.9140.28  —2.00 0.046 4.87+0.35 5.0040.00  —1.41 0.157 4.934+0.26 4.934+0.26 / /
C
AR/ Y 80.00 94.29 3.20  0.063 100 100 / 100 100 / /
B ] /Ay 83.06+23.46 63.86+17.32 6.79 <C0.001 43.27+6.57 40.73+7.15  0.86 0.406 109.53+9.57  86.33+11.01  8.74 <0.001
BWifEs /4 4.51£0.66 4.86+0.36 —3.21 0.001 4.87+0.35 4.93+0.26  —1.00 0.317 4.73+0.46 1.934+0.26 —1.732 0.083
D
V¥ E YA 82.86 97.14 3.20  0.063 100 100 / / 100 100 / /
GV 86.74+19.53 65.37+18.27 9.62 <0.001 46.07+6.90 42.67+6.90 1.35 0.199  111.604+10.76 88.1349.78 7.76  <<0.001
BBAES /4 4.6040.55 4.800.41  —2.33 0.020 1.93+0.26 4.93+0.26 / / 4.67+0.49 4.8740.35 —1.732 0.083

EARBYANA2LEHZFERET;CARDYANA 2 LIKFHFEIT,



1366

B S0 2023 4F 11 A% 38 4655 11 ] Radiol Practice, Nov 2023, Vol 38,No.11

B3 %.89%,AMMBAKELA, RETEI DB, a~b) 2848 CTA A thH B =& M X i F 3 bk M4 & 2w
DI HRAEG .ETHRFTREAGE LT AT c~DFIRY CTA THELE B FRFE EAD B,

4 LB RY ) RE A CT FaaRLA BRI, 4 F76 5 EMBARAEREZTET D
B, a~c) 38348 CTA @S HHBTEMRXIE T M2 E LHRAEG) . T FFREALLE R
FARNE A X T 6 RSB X AAIRIE A 2 4 sd~e) B Bk CTA = &M X i P 3h ik M2 B4 X 3
Bk PR 2R () 5 12 B2 X T 89 I 330 SR M) L AE 3R 38 20 A 1 45 D DSA G 55 A A K P 3 Bk M2 B % 33 Bk 1)

E(F) ;0 MiF CT T2 A48 B4t fh R JEAE 5T,

A mCTA & D8 2 Wi, a7 P 2E 31 ik S
P8 5 T A €8 O SO0 A ¢ €0 R Ik R S8 114 5 €, mT
aod 1] 3T 38 W 0 2 A 9T AR LA HE sCTA B i WL
Lo rT Ak o PR 2 Bl I aze s S € 94 H BT RE O TR
A 14 5 2l JoK I 32 2 5% B A /)N 3 T AR /D o O o
WO AR S A SR 3 R i I R GR Rt sl A
i A B Dk A 25 G R = G A B A T R AT
ML 326 S P4 L 3L 768 70 2l gk 0] S A0 B 396 g A T R
A S BN LU TR FE L B I )RR e AT 3 G i A
JE IR R D AN TR B . A B L 3 B R A AN TR R
LA 0t A [R] ] 0] 25 40 W 5t ok PAT 2 i Jms 3508 i, 3 IR
5

ARG rLMC P53 02 3 F SCk e i AT T
AT b B ok R o A 2 B b el R 75 VA ) 52 A B
K- I FER . sCTA PEM 9 rLMC H T2 5 8] 55 45

TR AR TC A T S R SR AR B o B
rLMC WA A% i mCTA & Z B ] 5 8% . 7] DL
7 Z S G B R BT 2RI AR T 9 R B
MR A B 3 1 T FastStroke 4 ) mCTA ] % 1/
WPE4r 5 DSA S8 3037 70 A AR 5 i AH O . A
4 IAA mCTA TE AL M S A6 2 i 2 ik iy CT
0 CT HURE P i ZEOR AR, T 7E k2 B2 B K B ih
O HET U FastStroke #7F#% mCTA (1) £ 1
Gl & A — 5 R 7, 38 i — 28 7 A6 0 5 ) S 48
B U S 8 S AT bR 7 0 SZ A B A L R DA R e
AR,

KW FAFTE A L Z AL . O AR, 5858
B IR BIE s OXF T R 52 DSA K £ (1) f8. 55 3l ok P41
FEIZ W bR e 1) 1, SR K IR ORE 6 Skt R AT Ak
B ARATY 25 5y 52 3 B2 0l 32 08 R 3R A S



T A2 BR 2023 4E 11 A 45 38 %5 11 8] Radiol Practice, Nov 2023, Vol 38,No.11 1367

%L%ﬁ ,mCTA Eﬁ%ﬁh PPN {X ] 45 5 0 Tt [9] Verdolotti T,Pilato F,Cottonaro S,et al.ColorViz,a new and rap-
jﬁ%ﬁ:}’iﬁ]ﬂi‘k l‘ﬂ%ﬁ’\]i@ﬂfﬁﬁﬁ I‘ETJ i %%i@%ﬁ'fﬁ‘b , Wﬁﬁ%bﬂ id tool for assessing collateral circulation during stroke[ ] ].Brain

Sci»2020,10(11) : 882.
5% 2 HL DAl U S AR PRIR S, B F) . / '
AU ZRARE, RA R W R [10) RVBE. W4 45 59T S CT 095 5L A BB % 03K ¥

S E 3 il 5 1M A8 738 TS0 o By B T (B e A LT ] b S R B e 2R AR
[1] Fasen Bram ACM, Heijboer Roeland JJ, Hulsmans Frans-Jan H, 2020,19(5) :499-503.
et al. Diagnostic performance of single-phase CT angiography in [11] Byrne D,Sugrue G,Stanley E,et al.Improved detection of anteri-
detecting large vessel occlusion in ischemic stroke: A systematic or circulation occlusions: the "delayed vessel sign" on multiphase
review[J].Eur J Radiol,2021,134:109458. CT angiography[J].Am ] Neuroradiol,2017,38(10):1911-1916.
[2] Ospel JM,Bala F,McDonough RV ,et al.Interrater agreement and [12] Z=m 81U BT, % . 3 T FastStroke Z4F P4k 119 S0Pk S il
detection accuracy for medium-vessel occlusions using single- A i A v A S AT B 5 AT 0 L A e R Y X BRI 5 (. 5 A
phase and multiphase CT angiography [ J]. Am ] Neuroradiol, HeF 2R, 2021,37(5) :695-698.
2022,43(1):93-97. [13] Dundamadappa S,lyer K, Agrawal A,et al.Multiphase CT angi-
[3] Nannoni S,Cereda CW, Sirimarco G.et al.Collaterals are a major ography:a useful technique in acute stroke imaging-collaterals
determinant of the core but not the penumbra volume in acute is- and beyond[J].Am ] Neuroradiol ,2021,42(2) :221-227.
chemic stroke[ J].Neuroradiology,2019,61(9) :971-978. [14] Amukotuwa SA, Wu A, Zhou K, et al. Time-to-maximum of the
(47 FEBETE e, 2. 55 CTA JHEME | CT {828 b R & tissue residue function improves diagnostic performance for de-
Jigi A% AE S i 52 5 I - 3 T ASPECTS #5445 58 1k PF Al [T,k tecting distal vessel occlusions on CT angiography[J].Am J Neu-
B2 SRR 2022,37(4) 1 466-472. roradiol,2021,42(1) :65-72.
(5] BR¥TF AR R, VLSRR 56 A6 T CT HETE BURIP A U 3246 3R 76 2 [150  MeRl, B4R PRI, 55 150 N 15 496 35 228 3t 43 52 20 Jk 141 28 AL HK
e Bl LA i A v IR T i G AR BE 34 SR R I A e i LT . MO EELT ] AR 2 RE 2R 35,2020, 53(10) : 805-809.
S 2 B 2 443k, 2021,20(1) : 8-15. [16] Amukotuwa SA,Wu A, Zhou K, et al. Distal medium vessel oc-
[6] Ospel JM.Volny O,Qiu W.et al.Displaying multiphase CT angi- clusions can be accurately and rapidly detected using Tmax maps
ography using a time-variant color map: practical considerations [J].Stroke,2021,52(10) :3308-3317.
and potential applications in patients with acute stroke[ J].Am ] [17] Almekhlafi MA,Kunz WG, McTaggart RA, et al.Imaging triage
Neuroradiol,2020,41(2) :200-205. of patients with late-window (6 ~24h) acute ischemic stroke:a
[7] Ospel JM,Cimflova P, Volny O,et al.Utility of time-variant mul- comparative study using multiphase CT angiography versus CT
tiphase CTA color maps in outcome prediction for acute ischemic perfusion[ J].Am ] Neuroradiol,2020,41(1):129-133.
stroke due to anterior circulation large vessel occlusion[ ] ]. Clin [18] THR#E, X, TE%, 5.3 T FastStroke 5 4 ColorViz fil &
Neuroradiol ,2021,31(3) : 783-790. P A e s A G 4 v W PR 285 R [ B 4 S L 2022, 37
[8] Byrne D,Walsh JP,Sugrue G,et al.Subtraction multiphase CT an- (12) :1486-1492.
giography: A new technique for faster detection of intracranial ar- Ol B . 2022-10-15 & 18l H 11 :2023-05-08)

terial occlusions[J].Eur Radiol,2018,28(4):1731-1738.



