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The evaluation of the short-term prognosis of large artery
atherosclerotic anterior circulation AIS by TCD
combined with mCTA and CTP*
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Abstract: Objective To explore the value of transcranial Doppler (TCD) combined with multiphase CT
angiography (mCTA) and CT perfusion imaging (CTP) in assessing intracranial collateral circulation and short-term
prognosis in patients with large artery atherosclerotic anterior circulation acute ischemic stroke (AIS). Methods A
total of 94 patients with large artery atherosclerotic anterior circulation AIS, whose onset time was less than 72 hours

before hospitalization, admitted to the Third Affiliated Hospital of Anhui Medical University from July 2024 to May
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2025 were selected as the research subjects. All patients underwent TCD, mCTA and CTP examinations after
admission. According to the Alberta Stroke Program Early CT Score (ASPECTS) based on mCTA, the patients were
divided into a good collateral group and a poor collateral group. The correlation between collateral circulation score
and CTP and TCD parameters was analyzed. The 90-day prognosis of patients was assessed by telephone follow-up.
According to the modified Rankin Scale (mRS) score, the patients were divided into a good prognosis group (62
cases) and a poor prognosis group (32 cases). Multivariate general Logistic regression model was used to analyze the
independent influencing factors of 90-day prognosis, and receiver operating characteristic (ROC) curve was plotted
to analyze the predictive efficacy of each factor. Results Among the 94 patients, 64 cases (68.09%) were in the
good collateral group and 30 cases (31.91%) were in the poor collateral group. The collateral circulation score was
positively correlated with regional cerebral blood flow (rCBF), regional cerebral blood volume (rCBV), pulsatility
index (PI) and mean blood flow velocity (Vm) (all P < 0.05), and negatively correlated with regional mean transit
time (rMTT) and regional time to peak (rTTP) (all P < 0.05). The proportion of complicated hypertension,
complicated diabetes mellitus, complicated stroke history, National Institutes of Health Stroke Scale (NIHSS) score
and rTTP in the poor prognosis group were significantly higher than those in the good prognosis group (all P < 0.05),
while the ASPECTS score, rCBF, PI and Vm were significantly lower than those in the good prognosis group (all P <
0.05). rCBF and Vm were independent protective factors for prognosis (all P < 0.05), and rTTP was an independent
risk factor for prognosis (P < 0.05). The sensitivity and specificity of the combined detection of rCBF, rTTP and Vm
were higher than those of the single detection of any one of these parameters. Conclusion mCTA can directly
assess the grade of collateral circulation in patients, while CTP and TCD can indirectly reflect the status of collateral

circulation through perfusion parameters. For predicting and evaluating the short-term prognosis of patients, all the
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above examinations have reference value, and the combined detection has the best efficacy.
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4 93.4% (95% CI:0.877 ,0.990 ) , 4 55 1 Ky 87.5%
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3 i
AIS B 25 B 25 il ke o, o ) 42 < Bt o, I i 40
SRS PSR , I 5 A5 RE 2 B RG 3E
. SR U655, TR PO 405 40 o AL 88
% A TR AR I LR 3 TR 19 S B AR
CEE | AFIUAT IR ST AT 9 A A KR, 57 HEBR A
5 — CBF T ML P97 ok 58 2 30T 100 T 9 T T 0 25
024 —Va TRIT 90 d J U R4 4L 10 A B ASPECTS 353
- T WU R B AL, 4 D S R R0 7 5 X R
00 L L 0 25 T R AL AT MY, R AT
R P ' o1y 4 67 9 P b 0 S0 0% B 1 A S TR B
1 rRBF.TTP.Vm R EBEETRN 90 dFi/5H ROC ik A B G RO, A — SRR R,

JO7 ARG 5 A L IR T, JE R SR 3R A B R
A A A R B S AN BB , T SR SRR AR Y
TRIT 7 ZM S BT LA K I o o A A 4 0 S A



FpIE AR ek

4736 &

IR AT R T 3T T AR B A YT, AT ks L
i -

FEVTAL A5 T 58 25 00 S 20 ) S AR 2= R A v, 40
SV I T R O AR H i T HO A QA A
ERAE A 3 B 7 RV S — R AU, H
B R B Bt R N E R B AR AR
AU T Z WA CT I A8 3 52 RT3 2k R [ B0 A9 o
G, B A BRI A Sh A AR AR SE T AR T
A 7 0 7 R S S AR IR AS o CT 8 v A8
FH 7R 5300 Dt 2, AR A0 i () %5 B8 o 28 34 5 i ol 98
], 3 3 A OC 2 8808 Ak i I G v T B S A B AR
AW REIER) ], B T T AT I A ™ E R A B A 2E
T B0 A 000 G L 3T PR T AR 0k A S A X B AT:
I A6 G i DX 8K 38 2 # F BRSO B A5 Gk
e o R E R R s, I RE A R A A A
BT A 5E A R R, S A B8 P 43 5 oCBE
rCBV ¥ 52 IF A6, 5 tMTT .« TTP ¥ 5 17 A1 06, %6 ]
CTP 2550t ] 5z B i 1L 378 it 25 D fig o 1 R S5O o
9% R P, AIS H % F CBF 5 CBV F& % 7T AE 5 i 1fi
B ZE M L 9 TR N AR A O R R AICORE G
11 TTP 52 Wi 2H 2 i 37 V8 ¥ 179 B 3R R 32, dfe af, [X
I 978 32 85 9, 3 U s ] 2 W b B4 s MTT A P Al
0 2EL 1L B0 ) A 0 R AR I ) 4 ko B
JIH AR Y, 2 A BT B R A G it S BH 7 - IR
NS ok sty G H 25 g T it BT 7 5 R B SR AE K X 5 AR
HoRasie—i.

TCD 1E S — I T 1) H 8 4 (4G A, 7R 7T S e fik
I T T A S8 BR A D) REARAS o P AT PEAR i 1
7 BH 7 55 106 LR &, Vi 2 TCD 2 B i 1 9 30
SEARE R R bR 2 — A A AR B
PR, O S il A AR 2 PLAD Vin (BT iy o A BF
TR B M LG EY S PL Vm ) R IEHIE,
FEHIM S AR R4, P Vi {E B R 0,

ENVIENERE SIS A ) S e R VRS
rCBF \xTTP . Vm R Mt 57 52 X &, Ho b rCBF , Vi oy
PRI R X 5 R 2T (R AR 2 i AR PF 9 45 R —
., CBF.Vm &, M ZHHAEE, BHEELRE
A A B s R A M I A A PR B R A TS
ARG . T CTTP R Gk PR 2R v TTP 8 ey 2 A 35 10 )5
25, i3t ROC 44 #7450, rCBF [ AUC 24 0.948
T 90 d FfE B BUAE R 90.3% , K7 5 1E R 87.5%,

‘TTP ) AUC & 0.904, Fil il 90 d Tl J& B Bk P
81.3% , ¥ 51 4 91.9% , Vm B AUC ¥ 0.926 , T5i ]
90 d T Ji5 H B5URR A K 93.4% , 5 Ttk 87.5% . —
A R Xt 90 d T8 J 174) T 0 e v AR S M 2 o
R

TCD BE4 mCTA K CTP {194 0 HLHI 76 F i i
Bl 1R R A - S 0 = 4B Sh 3 E S B
A, 3k 22 A BRIk IR R0, A A I A R
1 50 4 BEAE BT AR R o A B BEOCIOR
I 1005 9 1) A JOT S I A 45 4 SRR 5 1 R LR B )
S EHL R T O A S A, R A B &
DIREFEAS . TCD 3k 88 75 % 2238 s , oAz O AL
Tl 2 8 o I I R S () B R Il A e A R B B
] 52 8 3R T HOIR ZS . mCTA W 38 52 % B 700 48 58 4
i, A 6] g AR (3l KBTIk 3 ) 1 i 78 5
S, Vi BT b S B A AR DA AR A S Ve B
B o B ) S i A AT, S B0 I A5 45 4 1 T R Ak
3, W #h TCD JC¥E B3 Bon I B B A EH . CTP
S 38 3 2 A W XoF b 7 A ik 4 2P B S R
AR O 0 T 1 2 B, A VA I 4 A a9 R
A, B4 S I A5 A8 X6 20 ZUE LY S )

ZE Ltk , TCD .mCTA K CTP B4 46 38 i £
Y FE bR 2 A TN R TS, A Bh T R A A
RE , A O AT A 0 U AR AR A . AR R Z
REAE TR B B gE , HFEAR /0N, 25 5L 1T fig
FEAE— R, J5 22 mT 3R 47 2 v [l i 5T, LA
ol A 245 SR O ey, A B W PR 9L B AR B Ay W ) T
W FBt o AR ] gE— 25 I 2 ji B 1 BB 5%, BR K
05 I T i i A B0 90 A Y AN (L A
T Z B AR AR B TS PR AL 8 5 K AT

L
& % X #

[1] ZHEN C, WANG Y B, WANG H F, et al. Multiple cerebral
infarction linked to underlying cancer: a review of Trousseau
syndrome-related cerebral infarction[J]. Br J Hosp Med (Lond),
2021, 82(5): 1-7.

[2] YAGHI S. Diagnosis and management of cardioembolic stroke[J].
Continuum (Minneap Minn), 2023, 29(2): 462-485.

[3] SWEID A, HAMMOUD B, RAMESH S, et al. Acute ischaemic
stroke interventions: large vessel occlusion and beyond[J]. Stroke
Vasc Neurol, 2020, 5(1): 80-85.

[4] BHELL, HEahwh, BRI, 45 . 202 % WA CT I A Mg



1

#

Ll B, % TCDBE mCTA K CTP X RAEFR N Roks i il A B4 Sk et PR 2= i U i rAl

[6]

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

CT ¥ TE AR PN B3l Dk Bk 7 5 P 2 8 25 M 1t 3 3 ) 2% 2k
AR[T]. P LR AR A 24, 2015(2): 232-237.
CAORY, YE GF, LUY, et al. The predictive value of cerebral
veins on hemorrhagic transformation after endovascular treatment
in acute ischemic stroke patients: enhanced insights from venous
collateral circulation analysis using four-dimensional CTA[J].
Acad Radiol, 2024, 31(3): 1024-1035.
B S, 7 5005, XUAR . CTHETE USRS B0 2 M I A AL S A7
RIS A BB 5 AR S S WIS (4 AH DGR (T]. T CT FTMRI
ZR, 2024, 22(2): 42-44.
AR 2 o B2 A 2, TR PR S M 2 2 2 22 LB
AL P E SRR LA RIS TR R 2023 ()], FRAER AR,
2024, 57(6): 523-559.
MENON B K, QAZI E, NAMBIAR V, et al. Differential effect of
baseline computed tomographic angiography collaterals on
clinical outcome in patients enrolled in the interventional
management of stroke III trial[J]. Stroke, 2015, 46(5): 1239-1244.
SAVER J L, CHAISINANUNKUL N, CAMPBELL B C V, et al.
Standardized nomenclature for modified Rankin scale global
disability outcomes: consensus recommendations from stroke
therapy academic industry roundtable XI[J]. Stroke, 2021, 52(9):
3054-3062.
RABINSTEIN A A. Update on treatment of acute ischemic
stroke[J]. Continuum (Minneap Minn), 2020, 26(2): 268-286.
W PCHE, BT, S0, 55 . SOVE IR ZE A w5 TS 3
WA PR AT 0], IR 42 PR, 2024, 52(9): 911-913.
JOLUGBO P, ARIENS R A S. Thrombus composition and
efficacy of thrombolysis and thrombectomy in acute ischemic
stroke[J]. Stroke, 2021, 52(3): 1131-1142.
INEES, A I0AE, R, 45 . A ERTIEER A P JE M AR B A o
Fr R ali 25 WG 7 B R 22 D AR AL RS DR 2R 23 T[],
P i A 24, 2025, 22(2): 81-88.
UNIKEN VENEMA S M, DANKBAAR J W, van der LUGT A,
et al. Cerebral collateral circulation in the era of reperfusion
therapies for acute ischemic stroke[J]. Stroke, 2022, 53(10):
3222-3234.
AR, 2T, BRBE, 45 . INAEAEHE 5 A PR AR PR I
P 28 JR A HLBIBORE RS R A IR e TN 1 R DG 1
FEI). A AT 2R, 2024, 33(11): 1170-1174.

[16] FUKUDA K A, LIEBESKIND D S. Evaluation of collateral
circulation in patients with acute ischemic stroke[J]. Radiol Clin
North Am, 2023, 61(3): 435-443.

[17] &8T5, Wik, 2200, 55 . 2075 CT I A G CTHEE IRV
At BT S e P i 2 o FUS BIF L] o B ke A, 2023,
20(7): 66-71.

[18] K¥T T, W AR, VISR, 56 . BT CTHETE MUK ITAL U 3G 3R
e SR AL P 2 e B 0 I AR i S S0 A R A
HI). e R 24245, 2021, 20(1): 8-15.

[19] MANGIARDI M, BONURA A, TACCARINO G, et al. The
pathophysiology of collateral circulation in acute ischemic
stroke[J]. Diagnostics (Basel), 2023, 13(14): 2425.

[20] FE A, BIWELE, KA. CTP S80S S B V: i A 3T 32
TEIREEST Be v AR YT BT BRG], o [ i R B 5 i 2
%, 2024, 35(2): 81-85.

[21] BN, XIERS, wW], 45 . TCD AR Z P sl bk 54T B2 Pz
F5UPA B3I 3 3 3 2 SR B ELLT]. v S A 2 i 2
2023, 26(10): 1244-1248.

[22] SHAHRIPOUR R B, AZARPAZHOOH M R, AKHUANZADA
H, et al. Transcranial doppler to evaluate postreperfusion therapy
following acute ischemic stroke: a literature review[J]. J
Neuroimaging, 2021, 31(5): 849-857.

[23] ##%, sK3E, )0, 55 . TCD WG LR 5 715 280 5 R AR AL AE
AL SATR AR B bl 22 05 1 D 2R 0], v 1 52 I 2205
7R, 2023, 26(5): 627-631.

[24] JHLLM, 75, Wik, % . 3135 CTA 45& CTP IS SRS il 1
g2 v R O SRR B U B[]+ B R R~ AR R A,
2025, 36(7): 461-464.

[25] ZE00, MM, BORTER, 45 . TCD X35 N 2 K 8 B 5 I A
eh sl K L 0 Bl ) AL A B A SAGER Ak AN (B[] 0T g B2
WFE, 2024, 33(16): 2980-2983.

(5KVURE 2hith)

A5 AR #il, £ A5, EAEL, 4. TCD B4 mCTA &
CTP % HTAG PR A2l Jik ks A B A 20 2 Pl e o 4 e S A 5 114
WA L]. B B 242, 2026, 36(1): 1-7.

Cite this article as: HAN X, WANG Z Y, TAN J N, et al. The
evaluation of the short-term prognosis of large artery atherosclerotic
anterior circulation AIS by TCD combined with mCTA and CTP[J].
China Journal of Modern Medicine, 2026, 36(1): 1-7.



