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Application value of artificial intelligence on reconstruction of
cerebral CT angiography based on CT perfusion datasets
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Abstract: Objective: To explore the application value of reconstructed CT angiography (CTA) derived from CTP datasets
by using artificial intelligence (Al) software. Methods: Sixty patients with clinically suspected ischemic cerebrovascular disease
were enrolled. All cases were examined by cerebral CT, CT angiography(CTA) and CT perfusion(CTP). The CT perfusion data
of all patients were imported into the brain perfusion intelligent analysis system to obtain angiography (hereafter called CTPA).
We analyzed 540 segmental vessels in CTA and CTPA groups, reference as conventional CTA. The Kappa test was used to
compare the consistency of image quality and cerebral artery stenosis between two groups. Results: CTPA group was similar to
CTA group in terms of cerebral artery enhancement, arteriole detail display ability, image noise and venous pollution. Kw val-
ues were >0.75 for the consistency test between CTPA group and CTA group on the display of cerebral artery stenosis. Only
15 segments of the 540 segmental vessels were inconsistent between CTPA and CTA. Conclusion: By using Al software, the
cerebral angiography can be reconstructed conveniently and quickly from CTP datasets. The CTPA can accurately display arte-
rial stenosis and occlusion compared with the CTA.
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Figure 1. A 40 -year —old female presented with transient
cerebral ischemia. There are no obvious abnormalities in cerebral
arteries. VR image comparison (Figure la: CTA, Figure 1b: CTPA)
showed that the circle of Willis and main intracranial arteries could
be well displayed and CTA shows better vascular sharpness. MIP
images (Figure lc: CTA, Figure 1d: CTPA) show that CTA are

stronger than CTPA on artery enhancement degree and arteriole

detail.
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A 77-year—old female with cerebral infarction in the left frontal and temporal lobe. CT perfusion maps(Figure 2a: CBV, Fig-

ure 2b: Tmax) show that the blood flow of left frontal and temporal lobe decrease significantly. The MIP images (Figure 2c¢: CTA, Figure 2d:
CTPA) show moderate stenosis of the M1 segment of the left middle cerebral artery, and the ability of CTPA to display the details of small
arteries is similar to that of CTA. Figure 3. A 67-year-old male with cerebral infarction in the midbrain. Perfusion maps (Figure 3a: CBV,

Figure 3b: Tmax) show decreased blood perfusion in the bilaterally occipital lobe and midbrain. MIP images (Figure 3c: CTA, Figure 3d: CT-

PA) show occlusion of the left posterior cerebral artery.
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