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Carotid Ultrasonography vs. CT or MR Angiography in the Diagnosis

of the Stenosis of Vertebral Artery Origins

Jee Eun Lee, MD, Hye Young Jung, MD, Il Woong Kang, MD, A-Hyun Cho, MD, PhD

Department of Neurology, Yeouido St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul,
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Background: The origin of the vertebral artery (VA) is prone to be misinterpreted as having focal stenosis on computed
tomography angiography (CTA) or magnetic resonance angiography (MRA) due to artifacts. Ultrasonography may be a
valuable technique to reveal stenosis of the VA origin. We compared the findings for the VA origin from CTA or MRA

with those from ultrasonotraphy.

Methods: We consecutively enrolled patients who underwent angiography (CTA or MRA) and carotid ultrasonography.
The V2 and V1 portions of the VA were insonated to evaluate the presence of plaque or steno-occlusion. CTA or MRA
data were evaluated. Stenosis or occlusion of the VA origin was categorized as present or absent. The results from the two

methods were compared.

Results: The mean age of the 73 investigated patients was 61.1 years, and 46 (63.0%) of them were male. Among the 22
patients with steno-occlusion of the right VA on CTA or MRA, only six had stenosis on ultrasonography. Regarding the
left VA, only four patients among 16 who showed steno-occlusion on CTA or MRA had steno-occlusion on
ultrasonography. The level of agreement between the two methods was 82.2% on the left side and 75.3% on the right side.
There were no clinical differences between the patients with and without false-positive results on CTA or MRA.

Conclusions: In 16.4% (left) and 21.9% (right) of all patients, lumens with steno-occlusions observed on CTA or MRA
were revealed as normal on ultrasonography. The diagnosis of VA origins could be improved by applying these two

methods complementarily.
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Table 1. The comparison of the results of right vertebral arterial
origin on CTA or MRA versus carotid ultrasonography

Right VA os on angiography

Normal Steno-occlusion Total

Right VA os on ultrasonography

Normal 49 16 65
Steno-occlusion 2 6 8
Total 51 22 73

CTA; computed tomography angiography, MRA; magnetic resonance
angiography, VA; vertebral artery.
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Figure. Computed tomography angiography of a 50 year-old man with pontine infarction shows stenosis of
the left vertebral arterial origin (A, arrow). However, there was no stenosis on carotid ultrasonography (B). In
68-year-old woman with patent vessels on magnetic resonance angiography (C, arrow), atherosclerotic plaque

was observed on carotid ultrasonography (D).

Table 2. The comparison of the results of left vertebral arterial origin
on CTA or MRA versus carotid ultrasonography

Left VA os on angiography

Normal Steno-occlusion Total

Left VA os on ultrasonography

Normal 56 12 68
Steno-occlusion 1 4 5
Total 57 16 73

CTA; computed tomography angiography, MRA; magnetic resonance
angiography, VA; vertebral artery.
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(Table 3).

Table 3. The factors related to the false-positive results of right or
left vertebral artery origin on CTA or MRA versus carotid ultra-
sonography

False positive on CTA or
MRA p value

Yes,n=23 No,n=50

Age (mean, SD) 64.5,12.3  59.5,11.5  0.038
Sex, n (%) 16 (69.6) 30 (60.0) 0.602
HT, n (%) 14 (60.9) 21 (42.0) 0.207
DM, n (%) 5(21.7) 9(18.0) 0.754
HL, n (%) 12 (52.2) 23 (46) 0.801
Smoking, n (%) 5(21.7) 18 (36) 0.284
Stenosis of other vessels, n (%) 16 (69.6) 25 (50.0) 0.136

CTA; computed tomography angiography, MRA; magnetic resonance
angiography, HT; hypertension, DM; diabetes mellitus, HL; hyperlipidemia.
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