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      Abstract

      


      Agenesis of the bilateral internal carotid arteries is a rare disease. There have been few case reports of subjects who developed cerebral infarction, intracranial hemorrhage or subarachnoid hemorrhage. We experienced a rare case of agenesis of the bilateral internal carotid arteries in which the patient developed vertigo. A 63-year-old woman suddenly became dizzy one morning after waking up and was admitted to our hospital. Brain Computed Tomography (CT) and Magnetic Resonance (MR) imaging demonstrated no intracranial hemorrhage or cerebral infarction. CT angiography and MR angiography showed the enlargement and invagination of the basilar artery into the pons. Her dizziness disappeared with conservative therapy. Our case was very rare because the patient was diagnosed with agenesis of the bilateral internal carotid arteries before the development of major cerebrovascular disease. There are some possible mechanisms of vertigo in our case: One is direct pulsatile pontine compression by the elongated basilar artery; another is transient or chronic cerebral ischemia caused by abnormal circulation.
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      Introduction

      


      Agenesis of the bilateral internal carotid arteries is a rare disease. There have been few case reports of subjects who developed cerebral infarction, intracranial hemorrhage or subarachnoid hemorrhage [1-4]. We experienced a rare case of agenesis of the bilateral internal carotid arteries in which the patient developed vertigo.


      Case Report

      


      The patient, a 63-year-old woman, had been treated for hypertension and hyperlipidemia for 1 year. She developed breast pain and visited the Department of Surgery at our hospital. She was diagnosed with breast cancer, and breast surgery was scheduled. The patient suddenly became dizzy one morning after waking up and was admitted to our hospital. Her physical and neurological findings were almost normal. Brain Computed Tomography (CT, Figure 1) and Magnetic Resonance (MR) imaging (Figure 2) demonstrated no intracranial hemorrhage or cerebral infarction. CT angiography (Figure 3) and MR angiography (Figure 4) showed the enlargement and invagination of the basilar artery into the pons. The bilateral anterior and middle cerebral arteries were supplied from posterior circulation via the development of bilateral posterior communicating arteries. Skull CT showed the complete occlusion of the bilateral carotid canals (Figure 5). Cerebral angiography (Figure 6 and Figure 7) and carotid ultrasound confirmed agenesis of the bilateral internal carotid arteries. There was no collateral flow from extracranial arteries into the intracranial brain region. The bilateral ophthalmic arteries were supplied from extracranial arteries. No aneurysm or major arterial stenosis was found. Technetium-99m Ethyl Cysteinate Dimer (TcECD) Single Photon Emission CT (SPECT) showed mild low cerebral perfusion at the left parietal lobe (Figure 8). CT perfusion showed almost normal cerebral perfusion (Figure 9). Her dizziness disappeared with conservative therapy.
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        [image: ] Figure 2: Magnetic Resonance (MR) imaging, T2 weighted images. View Figure 2

      

      

      
        [image: ] Figure 3: 3D CT angiography (Lt: volume rendering, Rt: MIP image). View Figure 3
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        [image: ] Figure 5: Skull CT (absence of carotid canal at arrows). View Figure 5

      

      

      
        [image: ] Figure 6: Cerebral angiography-1 (Lt: Rt carotid angiography, Rt: Lt carotid angiography, lateral view). View Figure 6

      

      

      
        [image: ] Figure 7: Cerebral angiography-2 (Lt vertebral angiography, Lt: lateral view, Rt: AP view). View Figure 7

      

      

      
        [image: ] Figure 8: Tc ECD single photon emission CT (Lt: at rest, Rt: Diamox image). View Figure 8

      

      

      
        [image: ] Figure 9: CT perfusion, Cerebral Blood Volume (CBV), Cerebral Blood Flow (CBF), Mean Transient Time (MTT), Time to Peak (TTP) images. View Figure 9

      


      Discussion

      


      There have been only several case reports of agenesis of the bilateral internal carotid arteries. Most of these cases presented as subarachnoid hemorrhage caused by the rupture of a cerebral aneurysm rupture in the posterior circulation [3]. One young boy presented with two episodes of severe headache [1]. Although no intracranial aneurysm was observed, subarachnoid hemorrhage was suggested. In one patient, bilateral internal carotid artery agenesis manifested as intracerebellar hemorrhage [4].


      There is one reported case of a patient who presented with dizziness due to cerebellar infarction [2]. Some patients demonstrated incidental headache without cerebrovascular accident [5].


      Some cases were diagnosed as occlusion of the bilateral internal carotid arteries [6]. Agenesis and occlusion should be differentiated by bone window CT. In cases involving congenital agenesis of the bilateral internal carotid arteries, both of the carotid canals in the skull base are absent and occluded. For patients with acquired occlusion of the bilateral internal carotid arteries, both the carotid canals in the skull base are present and patent. Most reported cases of agenesis of the bilateral internal carotid arteries demonstrated occluded bilateral carotid canals in the skull base on skull CT [1,3-5].


      Our case was very rare because the patient was diagnosed with agenesis of the bilateral internal carotid arteries before the development of major cerebrovascular disease. Only one patient has demonstrated occasional vertigo in association with bilateral carotid artery agenesis without cerebrovascular accident; however, the patient had mental retardation and corpus callosum hypogenesis [6].


      There are some possible mechanisms of vertigo in our case: one is direct pulsatile pontine compression by the elongated basilar artery; another is transient or chronic cerebral ischemia caused by abnormal circulation. No cerebral infarction was revealed; however, SPECT demonstrated low perfusion at the left parietal cortex. Appropriate management of patients with agenesis of the bilateral internal carotid arteries should be discussed after the study of the natural course and a randomized therapeutic interventional trial. However, because these pathological conditions are very rare, a large study is difficult. Thus, this kind of case report may be valuable for clinical decision-making. We will closely follow up the patient and discuss therapeutic intervention to prevent the future development of major cerebrovascular disease.
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