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Introduction. Impaired blood flow in the vertebrobasilar basin can result from 

atherosclerotic stenosis, functional vasomotor changes, or congenital structural 

anomalies of the vertebral artery. In cases presenting with similar clinical signs, 

duplex scanning and angiographic verification play a crucial role in identifying the 

pathogenetic mechanism. 

 

Research objective.To comparatively evaluate vertebral artery hemodynamic 

parameters and neuroimaging changes across various etiopathogenetic forms of 

vertebrobasilar insufficiency (VBI), and to identify form-specific instrumental criteria. 

Research materials and methods. The study examined 160 patients with 

vertebrobasilar insufficiency (VBI) and 30 healthy control subjects. The study 

population comprised 82 patients in the atherosclerotic-hypertensive group, 46 in the 

migraine-associated group, and 32 in the vertebral artery anomaly group. All 

participants underwent duplex scanning of the brachiocephalic arteries. Parameters 

evaluated in the V2 segment included vertebral artery diameter, peak systolic velocity 

(PSV), end-diastolic velocity (EDV), resistance index, and volumetric blood flow. A 

diameter of ≤2.0 mm was adopted as the criterion for hypoplasia. MR angiography was 

performed on the 32 patients in the anomaly group and in 8 additional cases where 

duplex scanning raised suspicion of an anomaly. 

Results. In the vertebral artery anomaly group, the diameter of the artery on the 

smaller side was 1.76±0.16 mm, differing significantly from the 3.57±0.32 mm 

observed in the control group. The diameter of the contralateral artery was dilated to 

4.47±0.51 mm, and the diameter asymmetry coefficient was 2.57±0.42. In this same 

group, PSV, EDV, and volumetric blood flow on the smaller side decreased to 28.8±6.0 

cm/s, 9.8±3.2 cm/s, and 28.6±8.3 ml/min, respectively. Total bilateral volumetric flow 

was 109.2±23.9 ml/min, which was significantly lower than the 159.1±27.3 ml/min 

observed in the control group. In the atherosclerotic-hypertensive form, 

hemodynamically significant stenosis was detected in 28.0% of cases, while 
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atherosclerotic changes without stenosis were found in 85.4%. In the migraine group, 

while the artery diameter did not differ significantly from the control, patterns of 

angiospasm or hyperperfusion were observed in 30.4% of cases. MR angiography 

confirmed 20 cases of hypoplasia and 12 of aplasia in the anomaly group; an 

incomplete Circle of Willis was noted in 34.4% of cases, and termination of the 

vertebral artery at the posterior inferior cerebellar artery was recorded in 15.6%. 

Conclusion. The etiopathogenesis of vertebrobasilar insufficiency (VBI) is 

distinguished by hemodynamic profiles: the atherosclerotic-hypertensive form is 

characterized by stenotic-atherosclerotic changes, the migraine form by functional 

vasomotor disturbances, and the anomaly-related form by marked anatomical 

asymmetry and reduced blood flow. Duplex scanning is appropriate for initial 

differential assessment, while MR angiography is suitable for verifying structural 

anomalies. 
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