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Evaluation of cerebral perfusion changes after CAS in patients with asymptomatic severe
ICA stenosis by contrast—enhanced ultrasound
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Abstract: Objective: To evaluate cerebral perfusion changes after CAS in patients with asymptomatic severe internal
carotid artery (ICA) stenosis by contrast—enhanced ultrasound. Methods: Eighteen patients (14 men, 4 women; mean age 62.6+
7.3 years) with unilateral severe ICA stenosis undergoing CAS from July 2020 to December 2022 were enrolled. All patients
had no clinical symptoms or only mild headache and dizziness. Bilateral transcranial contrast—enhanced ultrasound were per-
formed within 12 h before and after CAS. Basal ganglia was selected as the region of interest (ROI) for time—intensity curve
analysis. Time to peak(TTP), mean transit time(MTT), wash—in slope(WIS), peak intensity(Pl) and area under curve(AUC) were
measured and the relative values based on the comparison between ipsilateral and contralateral side—rTTP, tMTT, rWIS, rPI,
rAUC were calculated. Changes in relative values after CAS-ArTTP, ArMTT, ArWIS, ArPI, ArAUC were derived. The absolute
and relative parameters prior and post to CAS were compared and the correlation analysis was done between relative values
before CAS and the changes after CAS. Results: Before CAS, a delay of TTP (22.17+3.34) s and MTT (33.73+5.88) s as well
as a lower value of WIS (1.75+0.68) dB/s were demonstrated on the ipsilateral side compared with the contralateral side (P<
0.05), while no significant interhemispheric difference was found in PI and AUC. After CAS, only WIS (2.14+0.69) dB/s of the
ipsilateral side was higher than the preprocedural value(P<0.05) among all absolute values. Relative values of rTTP (1.02+0.08)
and rMTT (0.96+0.10) were reduced and rWIS (1.02+0.17) was increased compared with values before CAS(P<0.05). Relative
values of rTTP, rtMTT and rWIS before CAS were negatively correlated with ArTTP, ArMTT and ArWIS, respectively(r=—-0.592,
—-0.754 and -0.730, respectively). Conclusion: Contrast—enhanced ultrasound can evaluate the change of the cerebral perfusion
of patients with asymptomatic severe ICA stenosis after CAS. The interhemispheric difference was reduced after CAS. A
stronger perfusion impairment of the ipsilateral side before CAS had a greater improvement afterwards.
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Figure 1. Basal ganglia angiography. Figure
la: The third ventricle section with the basal ganglia
(CN: the caudate nucleus, LN: the lentiform nucleus,
T: the thalamus). Figure 1b: The blood perfusion of

basal ganglia in real-time contrast—enhanced ultra-

sound mode.
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Figure 2. The time-intensity curve of basal ganglia before and after CAS in patients with asymptomatic ICA severe stenosis and the

control group. Figure 2a: The time—intensity curve of ROl in the basal ganglia of the healthy side before CAS. Figure 2b: The time-intensity
curve of ROI in the basal ganglia of the affected side before CAS, and the curve of the ascending segment and the washout segment is gen-
tler than that of the healthy side. Figure 2c¢: The time—intensity curve of ROI in the basal ganglia of the affected side after CAS, and the

curve of the rising segment and the washout segment is steeper than that before operation.
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