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Abstract 
 
 

This study was carried on was conducted on two groups; 30 patients 

presenting with cerebrovascular insufficiency within the territory of the 

vertebrobasilar system and 20 normal control subjects. Of the patients group, 

22 presented with established stroke and 8 with TIAs.  

Duplex sonography showed positive findings in 60% of our patients. Color-

coded ultrasonography allows detection of vertebral artery (VA) hypoplasia, site of 

occlusion and vertebrobasilar hemodynamic assessment. The extracranial VA was 

occluded in 26.7% and hypoplastic in 6.7 % of our patients. VA was occluded 

distally (intracranially) in 23.3 % of our patients. 

Blink reflex and Brainstem auditory evoked potential studies have proved to 

be sensitive methods of detection of posterior circulation territory dysfunction, 

with 73.3% and 63.3% agreement with MRA respectively. 

  

Keywords: vertebrobasilar insufficiency, color-coded duplex, TCCS, evoked 
potentials. 
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Introduction 

 

Cerebrovascular disease occupies second place amongst the causes of 

mortality in the world (Yepes, 2001). Atherosclerotic occlusive disease of the 

vertebral artery affects a significant proportion of patients with cerebrovascular 

disease and can cause significant morbidity and mortality despite maximal medical 

therapy (Wehman et al., 2004). 

 

Approximately one-quarter of ischaemic strokes involve the posterior or 

vertebrobasilar circulation. Stenosis of the vertebral artery can occur in either its 

extra- or intracranial portions, and may account for up to 20% of posterior 

circulation ischaemic strokes. Stenotic lesions, particularly at the origin of the 

vertebral artery, are not uncommon (Cloud and Markus, 2003). Obstructive 

lesions of proximal vertebral arteries probably occur in about 30% of stroke 

patients (De Bray et al., 2001). The diagnosis of VBI is a clinical challenge 

because its manifestations are subjective and difficult to quantify (Kizilkilic et al., 

2004). 

Sonography is a noninvasive technique; however the consequences of 

erroneous diagnosis must be taken into account. It could be argued that transcranial 

color-coded duplex sonography (TCCS) scanners are more expansive and less 

portable than conventional TCD scanners, but intensive care units are now 

equipped with sophisticated sonographic machines for general purposes, so adding 

transcranial probes increases the cost only a little (Krejza and Baumgartner, 

2004). 

TCCS, in contrast to "blind" conventional transcranial Doppler sonography 

(TCD), enables a sonographer to outline the intracranial bony and parenchymal 

structures, visualize the basal cerebral arteries in color, and measure angle-
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corrected blood flow velocities in a specific site of the artery in question. This 

makes measurements of flow velocity more valid than those obtained with 

conventional TCD (Krejza, 2004).  

Simultaneous insonation of intracranial parenchymal structures by B-mode 

and cerebral artery blood flow by color-coded flow imaging allows visualization of 

vertebrobasilar arteries directly and continuously. Measurements of vessel length, 

as well as the hemodynamic assessment, are possible (Schulte-Altedorneburg et 

al., 2000). 

Ultrasound of the extracranial vertebral artery (VA) is a valuable technique, 

providing direct or indirect evidence of abnormal VA circulation, including lesions 

that lie proximal or distal to the VA itself. It is possible to insonate the V1 and V2 

sections of the VA with relative ease in most patients. Transcranial color-coded 

duplex US can confirm intracranial occlusion of the V4 segment (Stolz et al., 

2002). 

Transnuchal TCCS allows visualization of the proximal two thirds of the BA 

length. A tortuous BA might confound an accurate measurement, and variations of 

the superior bifurcation of BA may make it harder to identify distal segments of the 

BA transnuchally. This confirms a rule of sonography that the transtemporal 

insonation of the origin of both posterior cerebral arteries is an unavoidable step for 

a reliable judgment of the vertebrobasilar system (Schulte-Altedorneburg et al., 

2000).  

Evoked potentials have proved to be a sensitive method of detection of even 

slight cerebral dysfunction. Brainstem auditory evoked potentials (BAEPs) is a 

non-invasive and reliable electrophysiological method to assess the function of 

brainstem structures traversed by auditory pathyways. BAEP data provide a 

functional evaluation of the brain-stem and some cranial nerves, which is lacking 

in imaging studies. Functional investigations may be useful in the long-term 


