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ABSTRACT Objective: To analyze the value of ultrasound blood flow parameters of middle cerebral artery in evaluating the degree
of white matter lesions (WMLs) in patients with cerebral small vessel disease (CSVD). Methods: A total of 98 patients with CSVD who
were admitted to Yan'an University Affiliated Hospital between January 2021 and January 2024 were selected as the study group. Mean-
while, 60 healthy individuals were selected as the control group. The patients were divided into mild group (n=42), moderate group
(n=36) and severe group (n=20) according to the severity of WMLs. Ultrasound examination was conducted to collect peak systolic blood
flow velocity (Vs), peak diastolic blood flow velocity (Vd), mean blood flow velocity (Vm), pulsatility index (PI) and breath holding in-
dex (BHI) of middle cerebral artery. The blood flow parameters of middle cerebral artery were compared between the study group and
the control group as well as among patients with different severity of WMLs. Results: Vs, Vd, Vm and BHI of the study group were lower
than those of the control group, and PI was higher than that of the control group (P<0.05). There were significant differences in blood
flow parameters of middle cerebral artery among patients with different severity of WMLs (P<0.05). Compared with mild group, there
were decreases in Vs, Vd, Vm and BHI, and increases in PI in moderate group and severe group (P<0.05). Compared with moderate
group, there were decreases in Vs, Vd, Vm and BHI, and increase in PI in severe group (P<0.05). Conclusion: Ultrasound blood flow pa-
rameters of middle cerebral artery are significantly correlated with the severity of WMLs in patients with CSVD, and can serve as non-in-
vasive indicators for early evaluation of the severity of WMLs.
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Table 1 Comparison of blood flow parameters of middle cerebral artery between the study group and the control group (v s)

Groups N Vs(cm/s) Vd(cm/s) Vm(cm/s) BHI PI
Control group 60 182.62+ 20.31 103.25%+ 11.25 14247+ 16.31 5.21% 0.63 0.56% 0.09
Study group 98 152.63%+ 18.32 86.35+ 9.64 120.74% 13.52 4.09+ 0.46 0.71%+ 0.12

t 9.580 10.030 9.056 12.874 8.347
P <0.001 <0.001 <0.001 <0.001 <0.001

2.2 R[E WLMs =518 B B K B o 3 Bk I ik S0 bk

3 2 HR A R 3l Ik i T S HO LA A 3 25 R (PO,
05); SEREAXT L, EEY Vs . Vd . Vm & BHI T %, PI
FH= (P<0.05); FHJE4H Vs VA, Vm K BHI ¥ KT &4, Pl 5
THEELH(P<0.05), W2,
2.3 K Eh kMRS #3t CSVD BEHEE WLMs B
A

ROC &k A tras A s , Kisit sl ik Vs . Vd . Vm BHI J
PLiTili CSVD % ¥ WLMs (& T EH(AUC) 533
0728.0.687.0.744 0743 .0.759,P1 ) AUC £55(P<005), W33,

3 WiE
IR E 5P R A 2 AT e 2 B A | R B T 2
(45 CSVD A S8 ki 20 20 B T 2 G e Bt 25

F1AAN 5 A B R, Mo B B WLMs®, WLMs 2
— ARSI AL M R W, 2 S B 2O LA
Sl LT R SO S AN IREE TSN 47 ST € K]
LA IR AN AR P45 Y, WLMSs Al S EUEF A
RERRAT DA i SRS , HREHG N A & A XURS: , % £ 25 i
Je 2 R RFE I, O WLMSs (14 3 12 W7 R J A B DA L
A B E I R S

ABFSE FEXF CSVD F£4E WLMs f8 2 1R ik v sl ik i 7t
ST, SRR Vs VA Vm Kz BHI B TXF
FRZH, PT A B T 7 , BERA R Th B ik i 2405 CSVD i
HWLMs f77E A —E K. BT AR E R WLMs B4 1
KM B LR ZE, KB 3 20 585 R h ok i i S E0k) e
AR 225, Vs Vd Vi ZRP AT BT RS2 MOAS [ e B2 14
ISR R MLt 25 AR WLMs 48 1 A5 32 /N L4



. 4384 .

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol24 NO.22 NOV.2024

%2 T WLMs /=572 B RO A B R SRk M S 408 bt 5)

Table 2 Comparison of blood flow parameters of middle cerebral artery among patients with different severity of WMLs (xt s)

Groups N Vs(cm/s) Vd(cm/s) Vm(cm/s) BHI PI
Mild group 42 158.52+ 16.35 90.14+ 10.21 130.26+ 14.25 4.65+ 0.58 0.63% 0.08
Moderate group 36 152.55+ 15.96 85.62+ 9.02¢ 120.77+ 13.01° 4.10+ 0.43° 0.72+ 0.10°
Severe group 20 140.41% 14.69® 79.72+ 8.12® 110.48+ 11.23® 2.92+ 0.36® 0.85+ 0.13®
F 8.804 8.517 15.755 84.754 37.241
P <0.001 <0.001 <0.001 <0.001 <0.001

Note: Compared with mild group, *P<0.05; Compared with moderate group, °P<0.05.
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Table 3 Value of blood flow parameters of middle cerebral artery in evaluating moderate to severe WMLs in patients with CSVD

Parameters AUC Standard error P 95% CI1 Critical value Sensitivity(%)  Specificity( % )
Vs 0.728 0.051 <0.001 0.627~0.829 155.78 cm/s 57.10 80.40
vd 0.687 0.054 0.002 0.580~0.793 85.88 cm/s 64.30 64.30
Vm 0.744 0.053 <0.001 0.640~0.847 124.36 cm/s 69.00 82.10
BHI 0.743 0.051 <0.001 0.643~0.843 422 61.90 82.10
PI 0.759 0.049 <0.001 0.644~0.854 0.71 81.00 64.30
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