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Introduction

Idiopathic vasospasms of the extracranial internal carotid 
artery (ICA) are a rare cause of cerebral ischemia of poten-
tially underestimated occurrence. Only a few observational 
papers have reported the condition which could be associ-
ated with altered autonomic ICA innervation [3] and trig-
gered by mechanical manipulation, drugs or migraines [3]. 
We describe a young man presenting with bilateral extrac-
ranial ICA vasospasms treated with endovascular procedure 
leading to a very good outcome.

Case history

A healthy 21-year-old man was admitted for right hemi-
paresis for 24 h with worsening NIH Stroke Scale from 6 
to 10. He had no history of migraine, no traumatic event 
and no family history of stroke, cardiac or neurodegenera-
tive diseases. He does not take chronic treatment. He is not 

addicted (tobacco, alcohol, drug). Brain CT and CT angi-
ography (CTA) demonstrated focal occlusion of extracranial 
segments of both internal carotid arteries (ICA). Bilateral 
dissection was initially hypothesized but common features of 
the condition (vessel enlargement, parietal hematoma, endo-
luminal flap, etc.) were absent. He subsequently underwent 
digital substraction angiography (DSA) which confirmed 
CTA findings  (Fig. 1a, b) and demonstrated collateral cir-
culation mainly supplied by the external carotid arteries and 
the posterior circulation at a lesser degree. No major intrac-
ranial vessel was occluded. A balloon angioplasty without 
stenting of the symptomatic left ICA was performed in the 
same session (Fig. 1c, d). The next day, brain MRI showed 
bilateral watershed infarction prominently involving the left 
side (Fig. 2a). The patient was treated with aspirin and clopi-
dogrel. Comprehensive screening for risk factors of vasos-
pasm, embolism, and vasculitis remained negative.

The etiological balance was negative: the cardiac telem-
etry did not reveal any arrhythmia, routine serum analyses, 
autoimmune evaluation and advanced haematological tests 
were unremarkable and the toxicological screening was 
negative.

Follow-up brain MRI demonstrated a significant sub-
sidence of ischaemic lesion on diffusion-weighted images 
(Fig. 2b). Four days later, Doppler ultrasound and MR angi-
ography demonstrated complete restoration of blood flow 
within both ICAs (Fig. 3a, b).

The patient completely recovered with a NHSSS of 0 at 
discharge.

Discussion

Vasospasm of ICAs as a cause of stroke should be con-
sidered in patients with recurring ischemic events in the 
absence of any other causative factor, i.e. in patients with 
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inconsistent duplex sonographic findings and/or when arte-
rial dissection is hypothesized but no mural hematoma can 
be detected at MRI [2]. The stenosis looks like a segmen-
tal filiform narrowing or a distal carotid bulb that usually 
resolves spontaneously after 24–72 h. Huisa and Roy in 
their PubMed search found 11 articles comprising 12 cases. 
All patients had confirmed recurrent alternating cervical 
ICA stenosis with the exception of 1 fatal case with no 
follow-up. The average age at presentation was 32 years. 
Patients were usually female (69%) and had a history of 
migraines before developing focal neurologic deficits [1]. 
Disorders potentially causing vascular stenosis include cer-
ebral vasoconstriction syndrome featured by vasospasm of 
almost always intracranial arteries with thunderclap head-
ache. Primary angiitis of the central nervous system associ-
ated with granulomatous or lymphocytic vasculitis affects 

the leptomeningeal and cortical arteries and responds to 
steroids. Arterial dissection often occurs after traumatic 
events [4]. The fibromuscular dysplasia (FMD) is a patho-
logical process with abnormal connective tissue, render-
ing the vessel wall vulnerable to repetitive vasospasm. It 
is a nonatherosclerotic non-inflammatory vascular disease 
that most commonly affects the renal and carotid arteries. 
Arteriography is the gold standard for defining the fea-
tures of FMD, and many cases are incidental findings from 
arteriography. The most common findings are focal steno-
sis which appears smooth and band-like and multifocal, 
giving the “string of pearls” appearance on imaging. The 
pathophysiology of ICA vasospasm is not yet understood. 
Moeller et al. explored the possible pathomechanism of 
vasospasms; they performed a cold pressor test and they 
conclude that altered autonomic innervation at the affected 

Fig. 1  Digitally subtracted angiography (DSA) with therapeutic inter-
vention at day 0. a focal stenosis (between arrows) of extracranial 
segment of right ICA (lateral view). b Occlusion (arrow) of extracra-

nial segment of left ICA (lateral view). c Blood flow restoration after 
easily passing the microcatheter through the stenosis. d Result after 
balloon angioplasty

Fig. 2  Diffusion-weighted 
(DW) monitoring of brain 
ischemic lesions. a Axial 
transverse view obtained at D2 
showing heterogeneous area of 
restricted freewater diffusion 
within both centrum semi-ovale. 
b Follow-up view in similar 
slice location obtained at D5 
demonstrating dramatic lesions’ 
subsidence
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intermediate ICA segment with upregulated sensitivity to 
sympathetic vasomotor stimuli contributed to vasospasm. 
The restriction of the vasospasms to the intermediate ICA 
portion might be due to an embryologic distinct develop-
ment of the segment from the cranial portion of the embry-
onic dorsal aorta and a similarly distinct development of 
sympathetic vasomotor innervation in close correlation 
with the vascular system. Provided there was selective 
overexpression of sympathetic nerve terminals or vaso-
motor receptors in the cranial portion of the embryonic 
dorsal aorta, only the intermediate ICA segment would be 
more prone to vasospasm responses in face of sympathetic 
stimuli [3]. Treatment of isolated extracranial ICA vasos-
pasm is not standardized [3]. Calcium antagonists alone 
seem to be insufficient in the treatment of vasospasm of 
the ICA. In the patient described by Arning et al. combined 
treatment with calcium antagonists and oral corticoids led 
to a reduction in the frequency of vasospasm [2].

This undescribed condition of idiopathic bilateral vasos-
pasm of ICAs successfully treated with balloon angioplasty 
highlighted the need for (1) being aware of falsely “straight-
forward” diagnosis of ischaemic stroke due to dissection in 
a young; (2) considering the rare condition of ‘idiopathic’ 
vasospasm, mainly if radiological features and risk factors 
for dissection are missing; (3) treating such patients by the 
appropriate endovascular intervention.
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Fig. 3  MR angiograms at discharge. a Normal intra-cranial angiogram. b Normalized angiogram of both extra-cranial segments of ICAs 
(arrows)
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