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Abstract

Absence or hypoplasia of one or both internal carotid arteries is a rare condition that may remain asymptomatic and is usually diagnosed incidentally whilst investigating for other pathology. Knowledge of the anomaly should prompt further clinical evaluation, as it is associated with a high incidence of cerebral aneurysms. 

This case describes the use of ultrasound in the diagnosis of the condition, confirmed by Magnetic Resonance Imaging, in a female patient with symptoms suggestive of transient ischaemic attacks.
Introduction

A 60-year-old woman was referred from her General Practitioner to a district general hospital for carotid ultrasound examination and CT brain scan. Her symptoms had been repeated paraesthesia of her left leg, which the referring clinician thought consistent with Transient Ischaemic Attacks. Apart from marginally raised blood pressure she was otherwise fit and well. Her ECG showed her to be in sinus rhythm.

Investigations

A CT brain scan was requested to identify any space-occupying lesion or lacunar, or other, infarct. The examination showed no abnormality, pre and post contrast.

A carotid ultrasound examination was performed using a Philips IU22 ultrasound system.
The right common carotid artery (CCA) internal carotid artery (ICA) and proximal external carotid artery (ECA) were seen to be widely patent with only low-grade atheromatous disease (causing less than 30% lumen diameter loss) identified at the carotid bifurcation. Due to physiologic differences among patients there is no universally accepted range for non-pathological flow velocities throughout the carotid territory1, however the velocities recorded were noted to be slightly higher than is usually encountered in the absence of significant disease (Peak Systolic Velocity CCA=110cm/s, PSV ICA=130cm/s, PSV ECA=135cm/s). Otherwise the spectral Doppler waveforms demonstrated normal flow in all the vessels.

On the left side a patent common carotid artery was clearly identified although this vessel was significantly smaller in diameter than the contralateral CCA (4mm on the left, 8mm on the right). The spectral Doppler showed a higher resistance flow pattern compared with the right CCA. An external carotid artery and its associated proximal branches were clearly imaged, but there was no evidence of an internal carotid artery. There were no features to suggest a chronically occluded ICA, typical b-mode ultrasound appearances of which are a visible ICA stump and / or a change in vessel diameter at the site of the CCA bifurcation. 

On both sides the vertebral artery was identified as being widely patent containing cephalad flow of higher velocity than normally encountered (PSV 75cm/s bilaterally). (Normal range 20 – 40 cm/s)1.

The examination report described the findings on the left side and suggested them being due to absent ICA. The low-grade disease on the right side was reported and the flow velocities throughout the right carotid territory and vertebral arteries were suggested as being compensatory increase in flow.

An MRI study was performed using a Philips Intera 1.5T MRI scanner.
The MRI scan identified a tiny hypoplastic intracranial distal internal carotid artery. The report described the vessel as being vestigial. The bulk of the left middle cerebral artery was supplied via the anterior communicating artery, with further supply from the posterior communicating artery on the left side. The posterior communicating artery on the right was hypoplastic. No cerebral aneurysms were identified. Minor age related white matter changes with no left or right-sided preponderance were noted.

Discussion

The internal carotid artery is one of the most stable arteries in the human body, rarely showing abnormal development.2
Congenital absence of one or both of the internal carotid arteries is a rare abnormality and is usually discovered incidentally by Doppler ultrasound, angiography, CT or MRI performed for some other reason.2 The incidence has been reported to be around 0.01%,2,3 more frequent on the left side than the right.2 Teal et al report a left: right distribution of 3:14 Given et al claim that there are less than 100 cases reported worldwide.6 The main vascular supply for the brain in hypoplastic or absent ICA is the contralateral carotid vessel in unilateral cases and the vertebrobasilar system in bilateral cases.2 

Despite the markedly altered vascular anatomy Lee et al’s study did not frequently demonstrate evidence of brain lesions or perfusion defects on MRI or SPECT examinations.3
Most patients are not symptomatic because of sufficient cerebral circulation supplied by the communicating arteries in the circle of Willis, intercavernous anastomoses, communicating arteries from the external carotid and persistent embryological arteries.2,5  Although in Tasar et al’s study blood flow from ECA anastomosis did not contribute significantly towards the compensation and there were no other embryological or acquired collaterals.2 

In some patients symptoms may relate to cerebral ischaemia or haemorrhagic events resulting from intracranial aneurysms,2 or acquired disease such as atherosclerosis in contralateral vessels which may lead to more prominent and severe consequences than expected due to the importance of the compensatory flow. Tasar et al suggested the common symptom for all patients was headache,2 however Osborne et al found that symptoms did not lend themselves to correct diagnosis.7 The rarity of the condition and the ample collateralisation has caused some hesitancy in the diagnosis of this anomaly.3
Patients with ICA absence or hypoplasia should be evaluated for a possible intracranial aneurysm at the circle of Willis, as the incidence of aneurysm is 24% - 34%, compared with 2% - 4% in the normal population.2,5 Takahashi et al postulate that this is most probably due to haemodynamic stress in the associated collateral vessels.5 Lee et al’s cohort demonstrated a 66% incidence of cerebral aneurysm, located in the anterior communicating artery, posterior communicating artery, basilar bifurcation or cavernous ICA.3
Diagnosis is based on angiographic findings and the absence or hypoplasia of the bony carotid canal3 as the anomaly always accompanies a small or absent bony carotid canal.5 This developmental abnormality is helpful for excluding acquired aetiologies.2 Absence of the carotid canal in agenesis can be interpreted embryonically as the ICA is well defined by the fourth embryonic week while the skull base does not begin to form until the fifth or sixth week.3 In the case discussed retrospective review of the CT scan identified the left bony carotid canal to be hypoplastic, supporting the theory of congenital aetiology.  Ipsilateral decrease in diameter of the CCA also supports the theory of congenital aetiology.2
Conclusion

Absence or hypoplasia of one or both internal carotid arteries is a very rare condition, usually found incidentally, and may be entirely harmless and asymptomatic. However further imaging procedures should be considered to identify associated conditions such as cerebral aneurysms or abnormal collateral channels that, along with acquired disease of compensating arteries, may pose serious and life threatening consequences.
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