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Establishment and Validation of an Intracranial Arterial Stenosis Scoring System
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Abstract: This study aims to evaluate the clinical utility of the Cerebral Arterial Stenosis Scoring system (CASS). CASS
is a novel scoring index based on computed tomography angiography (CTA), designed to reflect the severity of stenosis
or occlusion in major intracranial arteries, thereby aiding in the assessment of disease severity and prognosis in patients
with acute cerebral infarction. Patients diagnosed with acute ischemic stroke (AIS) were categorized into three groups:
anterior circulation infarction (ACI group), posterior circulation infarction (PCI group), and combined anterior and posterior
circulation infarction (ACI+PCI group). The scoring system was analyzed using receiver operating characteristic (ROC)
curves and compared against existing indices such as the Basilar Artery on CT Angiography (BATMAN) score, Clot Burden
Score (CBS), modified Rankin Scale (mRS), and the National Institutes of Health Stroke Scale (NIHSS). Clinical data from
600 patients with acute cerebral infarction were analyzed. In the ACI group, CASS demonstrated a sensitivity of 82.2%
and a specificity of 88.5% for assessing disease severity. For prognosis prediction, the sensitivity was 92.5% and specificity
89.5%, both outperforming the CBS. In the PCI group, the sensitivity and specificity of CASS for assessing severity were
82.1% and 93.5%, respectively; for prognosis, sensitivity was 95.5% and specificity 91%, significantly exceeding the
traditional BATMAN score. In the ACI+PCI group, CASS showed a sensitivity of 78.5% and specificity of 95.4% for
severity assessment, and a sensitivity of 90% and specificity of 86% for prognosis, indicating robust diagnostic and predictive
performance. In conclusion, CASS is a CTA-based scoring system that encompasses both anterior and posterior circulations.
It provides a convenient and accurate tool for evaluating disease severity and predicting outcomes in patients with dual
circulation infarction. CASS holds strong clinical application potential and can serve as an important reference for treatment
decision-making in acute cerebral infarction.
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Normal Mild Mitral

Severe Occlusion

Anterior Circulation

Infraclinoid ICA 0 05 0.75 1.5 3
Supraclinoid ICA 0 05 0.75 1.5 3
Proximal M1 segment 0 05 0.75 1.5 3
Distal M1 segment 0 0.5 0.75 1.5 3
M2 branch 1 0 025 0375 0.75 1.5
M2 branch 2 0 025 0375 0.75 1.5
Al segment 0 025 0375 0.75 1.5
Posterior Circulation
VA 0 0.5 0.75 1.5 3
BA 0 0.5 0.5 1.5 3
PICA 0 025 0375 0.75 1.5
AICA 0 025 0375 0.75 1.5
SCA 0 025 0.75 0.75 1.5
PCA 0 0.5 0.5 1.5 3
Pcom 0 025 0375 0.75 1.5
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CASS ACI group PCI group ACI+PCI group
CBS CASS BATMAN CASS

AUC 0.828 0.811 0.869 0.769 0.848
Sensitivity 0.822 0.863 0.821 0.872 0.785
Severity Specificity 0.885 0.765 0.935 0.715 0.954
Cutoff Value 4375 7 6.625 7 5.75

DeLong Test 7=3.585, P=.0005 7=3.466, P=.001 —
AUC 0.917 0.826 0.928 0.857 0.873

Sensitivity 0.925 0.813 0.955 0.85 0.9

Prognosis Specificity 0.895 0.87 0.91 0.896 0.86
Cutoff Value 4.5 6 6.5 6 5.375

DeLong Test 7=3.560, P < 0.001 7=3.549, P=.0004 —
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