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The clinical study of the vascular grading in ColorViz summation maps reconstructed by
multi-phase CTA in acute ischemic stroke
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(1. Department of Radiology, Shenyang Second Hospital of Traditional Chinese Medicine, Shenyang 110101, China;
2. China Medical University, Shenyang 110000, China)

Abstract: Objectives: To investigate the diagnostic value of the ColorViz summation maps of multi-phase CT angiography
(mCTA) based on FastStroke software in new cerebral infarct lesions of patients with acute ischemic stroke (AIS). Methods:
The data of 69 AIS patients with unilateral anterior circulation occlusion was collected prospectively. All the enrolled patients
underwent mCTA scanning (arterial phase, venous phase and late venous phase). The postprocessing of CT images used the
Colorviz method from FastStroke software of GE Healthcare, which could combine vascular information from all phases of mC
TA into a time—variant color—coded map. All patients underwent magnetic resonance—diffusion weighted imaging (MR-DWI)
within 3 days. MR-DWI examination was used as the gold standard for diagnosing new cerebral infarct lesions. The diagnostic
ability of mCTA ColorViz summation maps was evaluated. Results: The sensitivity of the mCTA ColorViz summation maps to
detect new infarct lesions in gray matter area was 90.3%, and that in white matter area was 36.7%. The subjective vascular
grading score of mCTA ColorViz summation maps was moderately negatively correlated with the infarct size of MR-DWI(=-0.540,
P<0.001). Conclusion: The mCTA ColorViz summation maps based on FastStroke software had certain value in the diagnosis
of new cerebral infarct in patients with AIS, which showed higher sensitivity in gray matter area and lower sensitivity in white
maller area.
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Figure 1~8. The above figures collected from the same patient. Figure 1, 2: ColorViz summation maps. In the blood supply area of the
orbital branches of the right middle cerebral artery, there is no clear reduction in vessels. There are a few green vessels in the map. The ves-
sels in the blood supply area of the frontal parietal branches of the right middle cerebral artery are at grade 4 on the 6-pointed scale of col-
lateral circulation. The vessels in the frontal parietal branches of the right middle cerebral artery are reduced. There are a few green and blue
vessels in the map, which are at grade 2. Figure 3: The intracranial CTA images showed the occlusion of the frontal parietal branches of the
right middle cerebral artery. Figure 4~6: The CTP images(Cerebral blood flow(CBF), cerebral blood volume(CBV), time to peak(TTP), respec-
tively) showed decreased perfusion in the frontal parietal branches blood supply perfusion area, indicating the Ila changes in the pre—infarc-
tion stage. Figure 7, 8: The DWI images were re—examined 2 d after the onset. Large area of infarct was found in the gray matter area of

the right temporal parietal lobe, which was the main area supplied by the frontal parietal branches. The maximum infarct area was 1297 mm?
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Figure 9. The correlation of infarct size and vascular grading distribution of the brain tissue in the positive areas of 85 ColorViz sum-
matin maps. Figure 10. The standardized residual P-P plots of infarct size were affected by vascular grading. Independent variable: vascu-

lar grading. Dependent variable: infarct size of brain tissue. The significance of ANOVA was 0.000 and the number of cases was 78.
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