B53% a4l El RS mF M FRE Vol.53  No.4
2026 4F 8 A Journal of International Neurology and Neurosurgery Aug. 2026

.-‘L@% L]

A% B B AR A T R A RN ST
B AU 3 1 B 5 8 I e 2 o B AR 36 M 5

R, R, AH, BME, 244

BEEZERFH WEERAZAF, TR 400037

W E.BHK BTOE ST A R R i A I T L BT R S Dk A B (EICA ) T8 e 74 5P 9 38 3 114 1t
PN S AR TT RS K e 5 e A e PR AR P AT S . 73k A 2023 4F | A 3 2024 4F 12 H [l 222 B 45 — I} B B i 48
PIRHIECIE B9 73 61 BN EICA B RE D7 B P 2 J 3 AR 2 785 2 2 B P2 rp 43 R L6 201 (43 451 S5 % IR (30 1)) . i 23Rk 15
BE2 22 5 2 R S S IR R R o e 4 2 3 S 0 S PR IS R S AR i S AR A b sl kot 1
VEH TR (PSV) SESh4850(PD N T B 12 240 X LW 4L SR R RRAE 5 I i 46 b5 22 5. R 2 K Logistic 1A 4 HriTAl
RABUMMEAST R R, SR A EICA s 2 (F 3 B 26) 40 LUER , 22 RS TH# 3 X (P>0.05) o T L1000 37
SATFICEE — G ST IR I8 o T A, M S Tl AT WA, 22 A e 3 L (P<0.05) 5 Horh— G+ M Sk
G HCEREMA AL, 22 R G 3E X(P>0.05) o WERLLE M P 3 ik PSV F PLACE-F T-XF B4 (P<0.001) o 85 —FUAHSC 43
Mr i 7m , FR AR b 3l bk PSV AT PLKSE 5 & A Sl it AR vh 2 40 56 (r=-0.976, P<0.0015r=-0.921, P<0.001) . £ P & Logistic [1]19
SN, — G SAE IR AT M AR i v 3 ik PSV A PLAKOT-FAIR U EICA B B % ol b1 2 58 % A Btk s v 14 A 6 IR 36
(P<0.05). 21 25 2 B A 14 B30 IR 75 RS YA ETCA T3 e 2% P 2 S0 35 1 M S AG BR A0 RR A5 55 1 L i 3 1 2
AR, — G 37 TF R B K rh 3 ik PSV A PLAKCSP 57l ifiv PR A< v S 2 2 WU RE G | Al SRyt i A v )UK 432 1 TS B4l TR
SRR« BILE A T 5 28 20 S 7 Sl R 7 5 P 3l U R e 5 0 S AT B

FE S ZES :R743.3;R445. 1 DOI:10. 16636/;. cnki. jinn. 1673-2642. 2026. 04. 009

Correlation between cerebral collateral circulation and ischemic stroke in patients
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Abstract:  Objective To explore the type of intracranial collateral circulation recruitment and its correlation with the
occurrence of ischemic stroke in patients with unilateral severe stenosis or occlusion of the extracranial segment of the
internal carotid artery (EICA) through the combined application of transcranial Doppler ultrasound and carotid ultrasound.
Methods A total of 73 patients with unilateral severe EICA stenosis or occlusion admitted to the Department of
Neurology, The Second Affiliated Hospital of Army Medical University, between January 2023 and December 2024 were
enrolled. They were divided into an observation group (43 cases) and a control group (30 cases) based on the occurrence of
ischemic stroke. All subjects underwent combined transcranial Doppler ultrasound and carotid ultrasound examinations.

Transcranial Doppler ultrasound was used to determine the type and extent of collateral circulation recruitment, and

HEWMB : G DB RT3 H (CQWSKY2024-31) .,

1 #5 B #3:2026-03-12; & 5] B #: 2026-07-07

VEZ RN A K (1977—) B AR, FE G, §F 58 )7 7] b Ze e A 3,

BIEEE  TASA(1980—) , 2o Wi, Wl AT BRI, WFSE J7 1] g il 1045705 SN AN et . Email :278615174@qq.com,

- 65 -



2026,53(4)

FEEA e, 5+ 228 P 20 0 R P 5 S ol 7 X S5 I R I S A F
BRIMPEAS B RSG5

hemodynamic parameters such as peak systolic velocity (PSV) and pulsatility index (PI) of the ipsilateral middle cerebral
artery were recorded. Differences in collateral circulation characteristics and hemodynamic parameters were compared
between the two groups. A multivariable logistic regression analysis was used to evaluate the risk factors for the occurrence
of ischemic stroke. Results There was no significant difference in the distribution of EICA stenosis severity (severe
stenosis or occlusion) between the two groups (P>0.05). The total recruitment rate of collateral circulation and the
recruitment rate of primary collateral circulation in the control group were significantly higher than those in the observation
group, while the recruitment rate of secondary collateral circulation was significantly lower than that in the observation
group (P<0.05). There was no significant difference in the combined recruitment rate of primary and secondary collaterals
between the two groups (P>0.05). The values of PSV and PI of the ipsilateral middle cerebral artery in the observation
group were significantly lower than those in the control group (P<0.001). Point-biserial correlation analysis showed that
PSV and PI values of the ipsilateral middle cerebral artery were negatively correlated with the occurrence of ischemic stroke
(r=-0.976, P<0.001; r=-0.921, P<0.001). The multivariable logistic regression analysis showed that non-recruitment of
primary collateral circulation and decreased PSV and PI values of the ipsilateral middle cerebral artery were risk factors for
ischemic stroke in patients with severe EICA stenosis or occlusion (P<0.05). Conclusions Transcranial Doppler
ultrasound combined with carotid ultrasound can accurately evaluate the compensatory status of collateral circulation and
cerebral hemodynamic changes in patients with severe EICA stenosis or occlusion. The recruitment capacity of primary
collaterals and the values of PSV and PI of the middle cerebral artery are closely related to the occurrence of ischemic

stroke, which can be used as non-invasive indicators for ischemic stroke risk stratification.
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