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ABSTRACT Objective: Analyzing the value of quantitative transcranial doppler hemodynamic parameters in predicting prognosis in
young stroke patients. Methods: Cases were included from April 2018 to December 2022, originating from the First Hospital of
Qinhuangdao City, and the study population consisted of 349 young stroke patients, which were treated as a case group, according to
disease, they were divided into mild, moderate and severe groups, with the numbers of cases being 97, 196, and 56, and according to the
prognosis, they were divided into poor prognosis and good prognosis groups, with the numbers of cases being 27 and 322. 358 healthy
young people as the control. The hemodynamic quantitative parameters were compared between the case and control group, patients with
different severity of disease and different prognosis. The correlation and predictive value between hemodynamic quantitative parameters
and the severity of disease and prognosis of patients were analyzed. Results: Compared to the control, PI of middle cerebral artery in case
group was higher, Vm, Vs, Vd, BHI and rCBFLI were lower (P<0.05). PIin the severe was higher than moderate and mild group (P<0.05),
moderate was higher than mild group (P<0.05). Vm, Vs, Vd, BHI, rCBFLI of the severe were lower than moderate and mild group (P<0.05),
moderate were lower than mild group (P<0.05). PI of MCA in the poor prognosis was higher than good prognosis group (P<0.05), BHI
and rCBFLI of MCA in the poor prognosis were lower than good prognosis group (P<0.05). PI was positively correlated with the severity
and prognosis of patients (P<0.05). Vm, Vs, Vd, BHI, rCBFLI of MCA were negatively correlated with the severity of patients (P<0.05).
BHI and rCBFLI of middle cerebral artery were negatively correlated with the prognosis of patients (P<0.05). The AUC value of
combined detection of PI, BHI and rCBFLI in predicting the prognosis of young stroke patients was 0.864, higher than PI, BHI and
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rCBFLI alone (0.698, 0.737, 0.782, P<0.05). The sensitivity of middle cerebral artery BHI and combined detection were 85.19% and
81.48% respectively, which were higher than that of middle cerebral artery PI and rCBFLI alone (66.67% and 62.96%, P<0.05). The
specificity of rCBFLI and combined detection of MCA was 81.68% and 78.26% respectively, which was higher than that of PI and BHI
alone (64.29% and 67.08%, P<0.05). Conclusion: PI was higher and Vm, Vs, Vd, BHI, rCBFLI were lower in young patients with stroke,
and PI increased with the aggravation of the patient's condition, while Vm, Vs, Vd, BHI, rCBFLI decreased with the aggravation of the

patient's condition. PI, BHI, rCBFLI could be used to evaluate the prognosis of the patients, and the combined detection of the three had

higher predictive value.
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Table 1 Comparison of quantitative hemodynamic parameters between the case and control groups (xzs)
Groups n PI Vm(cm/s) Vs(cm/s) Vd(cm/s) BHI r CBFLI
Control group 358 0.79+0.12 50.44+7.36 86.54+9.65 49.21+6.67 0.81+0.22 0.73+0.13
Case group 349 0.95+0.20 46.98+6.83 52.37+8.54 25.94+5.23 0.49+0.18 0.29+0.10
13 12.936 6.475 49.813 51.536 21.138 50.353
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
R2AEREFEREESELRNNZEESHILE (vss)
Table 2 Comparison of quantitative hemodynamic parameters in patients with different disease severities
Groups n PI Vm(cm/s) Vs(cm/s) Vd(cm/s) BHI r CBFLI
Mild group 97 0.89+0.15 44.27+5.25 51.97+7.22 27.13+4.46 0.47+0.10 0.51+0.12
Moderate group 196 1.03+0.17* 38.76+4.19* 45.21+5.12% 22.54+3.35% 0.24+0.09* 0.30+0.10*
Severe group 56 1.28+0.26** 30.12+2.53** 33.67+3.58** 20.03£2.26** 0.13+0.02** 0.12+0.09**
F 81.150 191.764 190.090 84.169 341.850 265.080
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Note: *P<0.05 compared with the mild group; *P<0.05 compared with the moderate group.
RITEBEEENRN N ZEEESHILR (vss)
Table 3 Comparison of quantitative hemodynamic parameters in patients with different prognoses (xzs)
Groups n PI Vm(cm/s) Vs(cm/s) Vd(cn/s) BHI r CBFLI
Good prognosis group 322 0.87+0.19 46.98+6.35 51.34+7.21 23.09+5.12 0.65+0.22 0.59+0.11
Poor prognosis group 27 0.98+0.20 46.86+6.41 50.92+6.79 22.95+4.97 0.48+0.09 0.48+0.13
[ 2.878 0.094 0.292 0.137 3.983 3.577
P 0.004 0.925 0.770 0.891 <0.001 <0.001
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Table 4 Correlation of quantitative hemodynamic parameters with severity and prognosis in young stroke patients

Norm Severity Prognosis
r r P

PI 0.623 <0.05 0.539 <0.05
Vm -0.492 <0.05 -0.216 >0.05
Vs -0.618 <0.05 -0.150 >0.05
vd -0.524 <0.05 -0.233 >0.05
BHI -0.487 <0.05 -0.481 <0.05

r CBFLI -0.706 <0.05 -0.557 <0.05
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% 5 PL.BHL.r CBFLI 3 & £ %t & HUR KT E
Table 5 Predictive value of PI, BHI, and r CBFLI for prognosis in young stroke patients

Norm Cut-off AUC 95%CI Sensitivity(%) Specificity(%) Jordon index
PI >0.94 0.698 0.647~0.746 66.67 64.29 0.310
BHI < 0.56 0.737 0.687~0.782 85.19¢¢ 67.08 0.523
r CBFLI < 0.55 0.782 0.735~0.824 62.96 81.68: 4 0.446
combined 0.864" 4 0.823~0.898 81.48"° 78.26" 4 0.597

Note: Compared with P, * P<0.05; compared with BHI, 4P<0.05; compared with r CBFLL, ° P<0.05.
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Fig. 1 ROC curves of PI, BHI, and r CBFLI for predicting prognosis in

young stroke patients
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