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ABSTRACT
Dysgenesia of the internal carotid artery (ICA) is a rare vascular congenital anomaly with a variety of different 
grades (agenesia, aplasia and hypoplasia). We report a case of 46 year old Caucasian women with history of 
asthma, who presented, 1 month after a neck trauma in a car accident, headache and blurred vision in the left eye. 
Also, she described, intermittent weakness of both hands (“she has been dropping objects”). Neurological exami-
nation was normal. Brain MRI showed no ischemic lesion, absence of the left ICA, hypoplastic right ICA. The ul-
trasonography examination and angiogram revealed agenesis of left ICA, hypoplasia of right ICA, right ACA from 
a patent anterior communicating artery, aneurysm of right subclavian artery, left vertebral megadolichoartery.
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INTRODUCTION

Developmental anomalies of ICA (agenesia, 
aplasia and hypoplasia), are rare, and aetiologies 
are not well known. Most frequently, they are 
asymptomatic due to collateral formations, but they 
may also present as cerebrovascular events (1).

CASE REPORT

A 46 year old Caucasian women with history of 
asthma, presented, 1 month after a neck trauma in a 
car accident, headache and episodes of blurred vi-
sion in the left eye. Also, she described, intermit-
tent weakness of both hands (“she has been drop-
ping objects”). After the minor car accident she 
complained of headache and she performed a brain 
CT scan. The radiologist raised the suspicion of a 
brain tumor due to a compressive lesion isodense 
with the brain parenchyma with areas of calcifi ca-
tion localized in the right cavernous area (Fig. 1). 
She was sent to an MRI, which showed a T2 hyper-
intense round mass, with a vascular traject (Fig. 2) 
and the absence of the fl ow in the left ICA and a 

low fl ow in the right ICA. She was referred to our 
department with the suspicion of occlusion/high 
grade stenosis in both carotid arteries, possible due 
to a dissection (taking into account the neck trau-
ma) and suspicion of brain tumour.

Neurological examination was normal. 
Subsequent ultrasonography of the neck arteries 

(Fig. 3, Fig. 4) revealed no left ICA (agenesia), small 
calibre of right ICA (hypoplasia, diameter 2.2 mm), 
right ECA very tortuous, with a coiling and diame-
ter of 3.5 mm, larger than right ICA, left vertebral 
artery dilated – megadolichoartery (5 mm diameter), 
left ACA and MCA supplied from the posterior circu-
lation and right ACA from a patent anterior communi-
cating artery. Flow direction in both ophthalmic arter-
ies was anterograde (positive). 

We performed an echocardiography to rule out 
possible associated cardiac anomalies. Transtora-
chic echocardiography had a normal aspect.

The angiogram revealed agenesia of left ICA 
(Fig. 5); hypoplasia, tortuous traject of the intra-
petrous segment, and a coiling in the cavernous 
segment of the of right ICA (Fig. 6); right ACA from 
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a patent anterior communicating artery; aneurysm 
(with a diameter of 2cm) of right subclavian artery 
(Fig. 7); left vertebral megadolichoartery (Fig. 8).

All these vascular anomalies were considered to 
be incidental and congenital. There was no sign of 
dissection and no atheromatous lesions. 

 Due to blurred vision in the left eye with agenesis 
of left ICA (the ophthalmic artery is supplied from 
the vertebrobasilar arterial system) we put the pa-
tient on Clopidogrel (primary prevention).

FIGURE 1. Right ICA areas of calcifi cation (white arrow) 
localized in the right cavernous region (misinterpreted 
as a brain tumour)

FIGURE 2. T2 Hyperintense round mass, with a vascu-
lar traject and calcifi cations, intracavernous and interpe-
duncular corresponding to the area observed on the 
brain CT scan

FIGURE 3. 
Longitudinal view 
of the neck 
vessels. Absence 
of the left ICA. 
There is a single 
artery, in which 
the spectral 
analysis of the 
complexes shows 
typical aspect of 
ECA, with 
disturbance of 
the fl ow after 
temporal artery 
tapping (white 
arrow) 
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FIGURE 4. Right ICA and ECA

FIGURE 5. Left ECA and agenesia of left ICA
FIGURE 6. Hypoplasia of right ICA and tortuous right 
ECA
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FIGURE 8. Left vertebral megadolichoartery

FIGURE 7. Aneurysm of right subclavian artery

DISCUSSION

Dysgenesia of the ICA is a rare vascular con-
genital anomaly with a variety of different grades 
(agenesia, aplasia and hypoplasia). This is more 
commonly seen unilaterally (2).The left ICA is re-

ported to be affected by dysgenesia three times 
more often than the right one. Most of the patients 
with dysgenesia of the ICA are asymptomatic (3).

Agenesia refers to the complete failure of devel-
opment of the ICA; hypoplasia indicates that the 
development of the ICA has taken place, but the 
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FIGURE 9. Absence of the ICA: pathways of collateral blood fl ow. After Curtis A et al (11)

artery is of a very small calibre; the term aplasia is 
used when only vestiges of the ICA are presented 
(4, 5).

Tode documented the fi rst case of carotid agen-
esia, discovered on post-mortem examination in 
1787(6). In 1954, the fi rst case of ICA agenesia at 
cerebral angiography was reported by Verbiest (7).

Padget’s analysis revealed insult sustained by 
the growing embryo during the 4th-8th weeks of ges-
tational life. The ICA develops from the terminal 

segment of the dorsal aorta and the third aortic arch 
arteries before the embryologic stage of 3 mm (24 
days). 

The skull base starts to develop around the 5th 
week of gestation. If the ICA is absent, the carotid 
canal fails to develop. The cause of the unilateral 
hypoplasia of the ICA has been postulated to be ex-
aggerated folding of the embryo to one side or con-
striction by amniotic bands. The cause of bilateral 
hypoplasia has not been identifi ed (1, 7).
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There are six pathways of collateral circulation 
in association with dysgenesia of the ICA. In type 
A, unilateral absence of the ICA is associated with 
collateral circulation to the ipsilateral anterior cer-
ebral artery (ACA) through a patent anterior com-
municating artery (ACOM) and to the ipsilateral 
middle cerebral artery (MCA) from the posterior 
circulation through a hypertrophied posterior com-
municating artery (PCOM). In the type B pattern of 
collateral fl ow, the ipsilateral ACA and MCA are 
supplied across a patent ACOM. Type C represents 
bilateral agenesis of the ICA with supply to the an-
terior circulation via carotid – vertebrobasilar anas-
tomoses. Type D represents unilateral agenesis of 
the cervical portions of the ICA with an intercav-
ernous communication to the ipsilateral carotid si-
phon from the contralateral cavernous ICA. In type 
E, diminutive ACAs are supplied by bilateral hypo-
plasic ICAs, and the MCAs are supplied by en-
larged PCOMs. Type F pattern provides collateral 
fl ow to the distal ICA via transcranial anastomoses 
from the internal maxillary branches of the ECA 
system, the rete mirabile(5). Our case is type B. 

These collaterals do not prevent completely the 
occurrence of TIAs or even stroke. Despite the 
widespread use of antiplatelet drugs for the preven-
tion of cardio vascular disease, they are not recom-
mended for the prevention of stroke in people with-
out a history of vascular disease (primary 
prevention), as the risk of having a major bleed 
may outweigh any potential vascular benefi t. Nev-
ertheless, due to the episodes of blurred vision in 
the correspondent side of the ICA agenesia we con-
sidered it is appropriate to treat the patient with 
Clopidogrel for three months, with a further re-
evaluation for long term treatment. The patient does 
not have an indication for long term use of an-
tiplatelet drugs in primary prevention since she 
does not have other vascular disease excepting the 
developmental anomalies of the vessels, but she 
has to be monitored carefully; the addition of 
atheromatosis lesions to the hypoplastic and tortu-
ous vessels can exponentially increase the risk of 
stroke. 

We have to consider also the increased risk of 
aneurysm formation (24%-34%) and the occur-
rence of subarachnoid haemorrhage. Increased fl ow 
through collateral vessels and altered fl ow dynam-
ics are cited as plausible explanation for this in-
creased prevalence. Our patient had aneurysm of 
right subclavian artery (8, 9).

Congenital unilateral narrowing of the ICA must 
be differentiating from acquired causes: chronic dis-
section, severe atherosclerosis, fi bromuscular dyspla-
sia or moya- moya disease. Tortuous traject of the 
intrapetrous segment of right ICA was missinter-
preted as a tumoural brain mass; Doppler ultra-
sonography examination of the neck arteries re-
vealed the etiologic diagnostic, and digital 
sub straction angiography confi rmed it. Magnetic 
resonance angiography was not suffi cient for the 
diagnosis since irt revealed only the absence of the 
fl ow, which was misinterpreted as an occlusion due 
to a dissection. 

This could have been avoided by the radiologist 
if he/she would have been looked on transverse 
neck sections, where the absence of the arterial wall 
of the left ICA was obvious.

Recognition of the absence of carotid artery is im-
portant when planning carotid endarterectomy, as 
both cerebral hemispheres may be dependent on a 
single carotid artery (10). 

CONCLUSION

Agenesis, aplasia and hypoplasia of the ICA are 
rare anomalies. Many of these cases remain asymp-
tomatic and patients go on undetected. Our case 
report suggests that ultrasound examination is very 
reliable in anatomical and developmental anoma-
lies, being superior to magnetic resonance angiog-
raphy. Doppler ultrasound examination can be very 
useful for differentiating developmental anomalies 
from atherosclerotic lesions, and for monitoring 
these patients in order to prevent cerebrovascular 
events.
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