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Abstract
A 39-year-old man with a history of rupture of a sinus of Valsalva aneurysm experienced an
ischemic stroke. Although the patient presented left-sided hemiparesis for a week, no
abnormal signals were indicated on diffusion-weighted imaging with repeated magnetic
resonance scans. Carotid ultrasound and cerebral angiography were conducted, and they
revealed hypoplasty of the left internal carotid artery with a low-lying carotid bifurcation at
the level of the C6 vertebra. In addition, he was diagnosed with intellectual disabilities,
evaluated by the Wechsler Adult Intelligence Scale-lIll, and congenital velopharyngeal
insufficiency. We herein present the first report of a patient with cardio-cerebrovascular
abnormalities, intellectual disabilities, and an otorhinolaryngological abnormality.
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Introduction

Agenesis, aplasia, and hypoplasia of the internal carotid artery (ICA), which are rare
congenital abnormalities, occur in less than 0.01% of the population [1, 2]. These are usually
asymptomatic because of collateral circulation through the circle of Willis. The association
between hypoplasia of the ICA and the occurrence of cerebral ischemia is unclear. This
report describes a unique patient with a symptomatic ICA abnormality, some other
congenital malformations that include a sinus of Valsalva aneurysm (SVA), and intellectual
disabilities.

Case Report

A 39-year-old man was admitted to our hospital because of a sudden onset of hemipare-
sis on his left side with dysarthria. He had a history of a SVA rupture that was surgically
treated at the age of 24 (fig. 1). During the surgery, there were no specific findings of cystic
medial necrosis or crystalline lens subluxation due to the Marfan syndrome. In his infancy,
there were no developmental abnormalities. In his school records, the subject had poor
grades during childhood and adolescence. His family history over 3 generations was
unremarkable in terms of neurological, psychological, and cardiac diseases. During the
patient’s examination, his body temperature was 37.0°C, blood pressure was 184/104 mm
Hg, pulse was 83 beats per minute, respiratory rate was 20 breaths per minute, and oxygen
saturation was 97% (while he was breathing ambient air). At the time of hospitalization, the
patient presented with an acute stroke and the symptoms included left-sided weakness and
dysarthria; these neurological symptoms lasted for a week after admission. We assessed the
risk of juvenile ischemic stroke in a laboratory study, but high-risk factors that are linked to
juvenile cerebral ischemia, such as collagen diseases and vasculitides, were not found. An
electrocardiogram revealed a sinus rhythm within the normal range. Although we per-
formed magnetic resonance imaging (MRI) with a 1.5-tesla unit on the first day and with a 3-
tesla unit 2 weeks later, acute cerebral infarction was not detected (fig. 2a). Routine
sonographic evaluation of the carotid arteries demonstrated a diffuse narrowing of the left
ICA and a low-lying carotid bifurcation. Thereby, cerebral angiography was conducted, and it
showed hypoplasty of the left ICA and a low-lying carotid bifurcation at the level of the C6
vertebra (fig. 3a). The Al segment of the bilateral anterior cerebral arteries (ACAs) was
united and formed an azygos type (fig. 3b). The common ACA duct and left posterior cerebral
artery were mainly supplied by the right ICA. Aortography and 4 vessel studies (bilateral
common carotid arteries and vertebral arteries) were conducted, and there was no embolic
source, such as ulceration of the arterial surface or arterial dissection, or significant partial
arterial stenosis. No right-to-left shunt was found in transesophageal echocardiography. 123]
iofetamine single-photon emission computed tomography brain imaging was performed,
and no regional reductions or abnormal accumulations of tracer uptake into the brain were
observed. The patient’s intelligence quotient was evaluated with the Wechsler Adult
Intelligence Scale-III [3]; his mental faculties were found to be at a significantly low level of
functioning (table 1). Facial manifestations were unremarkable, but he showed symptoms of
nasal speech and nasal air emission while talking. In the otorhinolaryngological examina-
tions, velopharyngeal insufficiency was revealed by laryngoscopy. The patient was
discharged after 3 weeks; MRI could not detect any significant abnormal findings such as
infarction, hemorrhage, or malformation. We decided that the patient should continue with
an antithrombotic therapy after assessing normal treatment for cerebral ischemia. The
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patient is now taking warfarin; the target range for the prothrombin time/international
normalized ratio is 2.0-3.0.

Discussion

The present case experienced 2 critical cardio-cerebrovascular diseases in his history of
cerebral ischemic stroke and rupture of the SVA. He had also congenital cerebral arterial
anomalies, including hypoplasia of the ICA, a low-lying carotid bifurcation, and an azygos
ACA. In addition to the vascular abnormalities, he had intellectual disabilities. Patients with
ICA hypoplasia generally have no neurological symptoms; the cerebral blood flow system
can be aided by collateral blood flow such as that from the circle of Willis or anastmosis. The
patient described herein has experienced a sudden onset of cerebral ischemia, but no
evidence was indicated in the MRI examinations, blood examinations, cerebral angiography,
or transesophageal echocardiography that was conducted to detect the embolic source of the
thrombus. Therefore, the cause of his neurological symptoms was unclear. The exact
mechanisms leading to agenesis or hypoplasia of the ICA remain unknown, but some
investigators have suggested the occurrence of various mechanical disturbances during
early development, such as pressure effects and excessive bending of the cephalic portion of
the embryo to 1 side or the other. Azygos ACA, in which the 2 A1 segments of the ACA join to
form a single trunk, is an uncommon variant that is seen in approximately 0.4—1% of the
population [4]. SVA is also a rare congenital cardiac malformation. Rupture of the SVA is an
uncommon disease that has been reported in 0.09% of the cases in one autopsy series. The
incidence has been observed in 0.14-0.23% of Caucasians and in 0.46-3.5% of the Asian
population [5-8]. In addition, acquired SVA occurs less frequently and is caused by
conditions affecting the aortic wall, such as infection (syphilis, bacterial or fungal endocardi-
tis, and tuberculosis), degenerative disease (atherosclerosis, connective tissue disorders, and
cystic medial necrosis), or thoracic trauma [9, 10]. However, no evidence was found in our
patient according to the pathological report of the aneurysm. An association between
hypoplasty of the ICA and a low intelligence quotient has not been reported previously.
There has been only 1 report of a patient with cerebral ischemia who had a hypoplastic ICA
and a low-lying carotid bifurcation without other congenital vascular anomalies and
intellectual disabilities [11]. In the present patient, we demonstrated that the patient
experienced a cerebral ischemic attack with a hypoplastic ICA and a low-lying carotid
bifurcation. Furthermore, he had also a past history of a SVA rupture, intellectual disabili-
ties, and velopharyngeal insufficiency. Although these multiple manifestations might have
been coincidental, this is the first report that describes a patient with cardio-cerebrovascular
abnormalities along with intellectual disabilities. Further studies are required to character-
ize this constellation of findings in the patient.
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Table 1. Summary of the WAIS III assessment

Test Raw score Level of functioning
Verbal IQ 63 Extremely low
Performance 1Q 61 Extremely low

Full scale IQ 59 Extremely low

Verbal comprehension 71 Borderline

Perceptual organization 63 Extremely low

Working memory 60 Extremely low
Processing speed 84 Considered low average

WAIS = Wechsler Adult Intelligence Scale; 1Q = intelligence quotient.

Fig. 1. Transesophageal echocardiography describing the right coronary sinus to the right ventricular
shunt. This was performed before the surgery for the rupture of a congenital SVA.
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Slice thickness 6.09 mm

Fig. 2. MRI (a) did not detect a reasonable high-intensity area with diffusion-weighted imaging. In
addition, 123] iofetamine single-photon emission computed tomography brain imaging (b) did not detect

any areas of abnormal blood flow.
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Fig. 3. Conventional cerebral angiography revealed that the left ICA (arrow) was hypoplastic and the
carotid bifurcation was low-lying at the level of the C6 vertebra (a). The ACA was of the azygos type, and
the left middle cerebral artery was visualized through the anterior communicating artery by the right
conventional coronary angiography (b). The left ICA did not have stenosis (c). The left external carotid
artery flow did not supply the ICA (d).

KARGER



	Abstract
	Introduction
	Case Report
	Discussion
	References

