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Ischemic stroke due to spontaneous reversible extra-
cranial internal carotid artery vasospasm: A case report
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Abstract 

Reversible idiopathic extracranial internal carotid artery (ICA) vasospasm is a rare cause of ischemic 
stroke especially seen among young patients and the pathophysiology is not fully understood. We 
report here a 23-year-old female who presented with left hemiparesis and hemihypoesthesia. She had 
several similar reversible attacks which last about 30 minutes in the past years. She had migraine-
type headaches five times a month and history of bipolar disease. MRI showed multiple infarction 
areas on the right middle cerebral artery (MCA) territory with no large vessel abnormality. We could 
not find any cardioembolic or other etiology except for a PAI-1 heterozygote 4G/5G mutation. She 
was given warfarin and had several ischemic attacks in different vascular areas in the following 
years with various treatment strategies. MR angiography showed reversible stenosis of both internal 
carotid arteries (ICA) in every attack with different severities. We diagnosed the patient as reversible 
vasoconstriction syndrome of the ICA and started prednisolone, nimodipine, and ASA treatment. In 
conclusion, spontaneous reversible extracranial internal carotid artery vasospasm is a rare condition 
with uncertain pathology. There is also no effective treatment. 
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CASE REPORTS

INTRODUCTION

Reversible idiopathic extracranial ICA vasospasm 
is a rare cause of ischemic stroke  especially seen 
in the young. It may be caused by mechanical 
manipulation, migrainous headache or ergotism.1-3 
It is less common  to occur spontaneously 
which is described in only a few cases. The 
pathophysiology of the spontaneous cases is 
not well understood. There is hypothesis such 
as lack of parasympathetic innervation in the 
extracranial ICA or hypersensitivity of ICA’s 
to neuropeptide Y and noradrenaline.4,5 Here 
we present a case of recurrent ischemic stroke 
due to spontaneous reversible extracranial ICA 
vasospasm (SREICAV) in a young female.

CASE REPORT

A 23-year-old female patient was admitted 
to our hospital with left hemiparesis and 
hemihypoesthesia in 2015. She had 5-6 
hypoesthesia attacks on her left arm in the last 2 

years which lasted for 30 minutes, but she was 
not admitted to the hospital. She had migraine-
type headaches 4-5 times a month. She also had 
a bipolar disease and was using aripiprazole 
2.5 mg/day. In the neurological examination, 
she had left-sided grade 4/5 muscle weakness 
and left hemihypoesthesia. Magnetic resonance 
imaging (MRI) showed multiple infarction  
on the right middle cerebral artery (MCA) 
territory. MR angiography (MRA) of extra and 
intracranial vessels showed no abnormality 
(Figure 1). She had no history of drug or any 
medicine abuse and urine toxicology tests were 
negative. Her transthoracic and transesophageal 
echocardiography was normal. Complete blood 
count and routine biochemical parameters were 
normal. Anti-ds DNA, anti-nuclear antibody, anti-
cardiolipin antibody, anti-phospholipid antibody, 
anti-ro antibody, anti-la antibody homocysteine, 
fibrinogen, factor V, prothrombin, factor 12, PAI-1, 
MTHFR tests were performed and except PAI-1 
heterozygote 4G/5G mutation, all were normal. 
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We started warfarin based on a possible cardiac 
emboli etiology. She was discharged with no 
sequelae. 
	 During follow up, we repeated cardiological 
and hematological tests which were all normal. 
We decided to stop the warfarin and started 
acetylsalicylic acid (ASA) 100 mg/day. Six 
months later she had a right-sided hemiparesis 
attack and we found border zone infarction areas 
between the left middle cerebral artery (MCA) 
and anterior cerebral artery (ACA) territory. 
MRA showed 90% stenosis on the left and 50% 
stenosis on the right internal carotid artery (ICA) 
(Figure 2). We started clopidogrel 75 mg/day 
plus warfarin. She was discharged with planned 
digital subtraction angiography (DSA) which 
was performed 4 months later which showed no 
stenosis. 
	 One year after the last attack, she had another 
episode of left-sided hemiparesis, but we did 
not find any infarction on MRI. MRA showed 
critical stenosis on right ICA. ASA 100 mg/day 
was added to her treatment. One month later, 
she had a fourth attack while taking warfarin, 

clopidogrel, and ASA. MRI showed no infarction 
and left ICA occlusion (Figure 3). After 3rd day 
of hospitalization, MRA showed no stenosis. 
When we further explored the history, we learned 
that some attacks occured during menstruation 
and after sleeping. We thought she might have 
hemiplegic migraine. We started acetazolamide 
250 mg/day and stopped the ASA. We performed 
an  electroencephalography (EEG) and found 
excessive slowing  in the right frontocentral region 
on the same side as the stroke. We consulted 
with the rheumatology department for possible 
vasculitic aetiology. They started methotrexate 15 
mg/week based on possible Takayasu arteritis. She 
had further right MCA territory transient ischemic 
attacks with right ICA stenosis (Figure 4). 
	 Brain and leptomeningeal biopsy was 
performed for differential diagnosis of central 
nervous system vasculitis and the histopathology 
was normal.  We diagnosed the patient as 
reversible vasoconstriction syndrome of ICA, 
stopped methotrexate and warfarin and started 8 
mg/day prednisolone and 240 mg/day nimodipine 
and ASA. We could not completely control these 

Figure 1. Patient’s first ischemic episode with multiple right MCA infarct and normal MR angiography

Figure 2.	Left side acute ischemic stroke and MR angiography; 90% stenosis on the left and 50% stenosis on the 
right ICA



177

attacks with this treatment and she decided to use 
only ASA for stroke and flunarizine for migraine.

DISCUSSION

Reversible cerebral vasoconstriction syndrome 
has multiple defined pathology as compared 
to SREICAV. One possible pathophysiological 
theory of SREICAV is endothelial dysfunction 
in the cerebral circulation which may differ from 
systemic endothelial function.6 Vasospasm of the 
extracranial ICA may be secondary to trauma, 
drugs such as ergot, illicit drugs or angiographic 
procedures.1,7 The condition often present with 
thunderclap or migrainous headache with or 
without neurological deficits. Liebermann et al. 
described a patient with a history of migraine 
and showed reversible vasospasm of both 
intracranial and extracranial cerebral arteries on 
angiogram.8 While cerebral vasospasms are more 
closely associated with migrainous headaches, 
it is unclear whether SREICAV is related to 
migrainous headaches or whether headaches are 
always part of these episodes. However, similar 
reversible angiographic observations which 
were called ‘idiopathic regressing arteriopathy’ 
have been reported in three patients without a 

history of migraine.9 We could not attribute the 
attacks of our case to migraine because some of 
the ischemic attacks were not simultaneously 
associated with headache and her headache 
attacks were successfully treated with migraine 
treatment. Based on  mechanisms involved 
in the pathophysiology of migraine, ergot-
derived drugs or vasoactive substances can 
cause cerebral vasoconstriction syndrome, but 
autonomic innervation of intracranial vessels and 
extracranial vessels are different.1,10 Overactivity 
of sympathetic nervous innervation of the ICA 
which originates from superior cervical ganglion 
may be a possible cause of these vasospasms 
but the trigger mechanism is still unclear. Based 
on sympathetic nervous overactivity theory, 
Yokoyama et al. performed stellate ganglion 
blockage to their patient and reported benefit 
from this treatment, that temporarily ceased the 
carotid spasms. 
	 It is known that some illicit drugs such as 
methamphetamine or cannabis have been linked 
to usually intracerebral, rarely extracerebral 
vasospasms but our patient’s urine toxicology 
tests were negative.11,12 Another differential 
diagnosis is a stylo-carotid syndrome named 

Figure 4. Right side acute ischemic stroke and MR angiography showing occlusion of the right ICA

Figure 3.	Left: Brain MRI DWI showed no infarction on the left side. Middle: Left ICA occlusion. Right: 10 days 
later, CT angiograpy shows normal left ICA.
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as the second form of Eagle syndrome. In this  
syndrome, internal or external carotid artery 
compresses by elongated (usually >3 cm) 
styloid process and patients are presented with 
carotidynia, cervicofacial pain which can mimic 
cluster headache/migraine caused by irritation 
of the periarterial sympathetic nerve plexus or 
transient ischemic attacks provoked by head 
turning.13 We measured our patient’s styloid 
process with 3D CT as 2,7 cm on the right and 
3,1 cm on the left. During the DSA process, we 
turned and flexed our patient’s neck and did not 
see any mechanical compression on ICA. We 
thought that mild contact of the styloid process 
to the ICA may irritate the sympathetic nerves in 
the arterial sheath, but the styloid process was not 
elongated enough to make significant stenosis on 
the ICA. Thus, we did not consider a surgery for 
the styloid process in our patient. There are some 
other possible mechanisms like a heterozygous 
mutation in the ACOX3 gene, reduced nitric oxide 
(NO) production associated with endothelial nitric 
oxide synthase (eNOS) T-786C polymorphism, or 
increased 20-hydroxyeicosatetraenoic acid (20-
HETE), which may cause vasoconstriction.14-16

	 Clinical symptoms depend on the side of the 
spasm vessel and occlusion duration. Unilateral 
visual impairment can occur if the spasm extends 
to the ophthalmic and retinal arteries, with 
ipsilateral headache, contralateral hemiparesis, 
numbness and sensory impairment.17,18 Based on 
these pathogenic mechanisms, it is thought that 
vasodilators such as nitrate or calcium channel 
blockers may play a role in the treatment. 
	 Unfortunately, the pathomechanism of 
SREICAV is still unclear, consequently, there 
is no standardized treatment. Based on reported 
literature; the youngest patient was 13 years old 
and it is mostly seen in the 3rd decade, and there 
is no gender predisposition.10,19 In the retrospective 
review by Biller et al. based on 24 cases, there 
is no consensus on the optimal treatment and 
stenosis recurred despite combined treatments in 
many cases as in our patient.10 Our patient had 
ischemic stroke under combined dual antiplatelet 
and anticoagulant therapy, although we could 
partially control the frequency of these attacks 
with vasodilatory treatment. This suggests that 
sympathetic blockade may play a role in treatment. 
	 Some authors have suggested that the 
vasospasm may be induced by local inflammatory 
reaction and corticosteroids would suppress this 
hyperreactivity.20 Similarly, some cases have 
benefited from oral steroids while others had 
recurrence under steroid treatment. Our patient 

was given steroid with provisional diagnosis  
of Takayasu’s arteritis, the steroid she did not 
prevent these attacks.3,7  Therefore, it is difficult 
to conclude that SREICAV is an autoimmune 
disease. 
	 Carotid artery stenting or balloon angioplasty 
are other treatment choices.21,22 Clinical benefits 
have been reported but did not prevent recurrence 
in some cases.14 If the vasospasms were seen 
on the same side and segment each time, as in 
the case of Arning et al., it  may benefit from 
stenting.23 After consultation with interventional 
neuroradiologists, we decided not to proceed with 
stent placement at the carotid bifurcation, as it 
could not prevent spasm  of the other segments 
of ICA. 
	 SREICAV is extremely rare but some cases 
may be misdiagnosed as arterial dissection or 
hemiplegic migraine if neurovascular imaging 
is not performed. It also can be diagnosed with 
immediate and serial vessel imaging, hence, the 
condition may be underestimated.24 There is no 
long-term effective treatment since all data about 
SREICAV is retrospective. We need further studies 
to determine the pathophysiology of the syndrome 
and its effective treatment. 
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