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[Abstract] The influence of the anterior and posterior communicating artery (ACoA and
PCoA) on dCA is largely unknown. In this study, we aimed to test whether substantial differences
in collateral anatomy were associated with differences in dCA in two common types of stenosis
according to DSA: either isolated basal artery and/or bilateral vertebral arteries severe stenosis/
occlusion (group 1A: with bilateral PCoAs; and group 1B: without bilateral PCoAs), or isolated
unilateral internal carotid artery severe stenosis/occlusion (group 2A: without ACoA and with
PCoA; group 2B: with ACoA and without PCoAs; and group 2C: without both ACoA and PCoA).
The dCA was calculated by transfer function analysis (a mathematical model), and was evaluated
in MCA and/or PCA. Of a total of 231 non-acute phase ischemic stroke patients who received
both dCA assessment and DSA in our lab between 2014 and 2017, 51 patients met inclusion
criteria based on the presence or absence of ACoA or PCoA, including 21 patients in the group
1, and 30 patients in the group 2. There were no significant differences in gender, age, and mean
blood pressure between group 1A and group 1B, and among group 2A, group 2B, and group 2C.
In group 1, the PCA phase difference values (autoregulatory parameter) were significantly higher
in the subgroup with patent PCoAs, compared to those without. In group 2, the MCA phase
difference values were higher in the subgroup with patent ACoA, compared to those without.
This pilot study found that the cross-flow of the ACoA/PCoA to the affected area compensates for
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compromised dCA in the affected area, which suggests an important role of the ACoA/PCoA in

stabilizing cerebral blood flow.
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