Case Report

Recurrent Extracranial Internal Carotid Artery Vasospasm
Diagnosed by Serial Magnetic Resonance Angiography
and Superselective Transarterial Injection of a Calcium

Channel Blocker
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Recurrent vasospasm of the extracranial internal carotid artery (ICA) is extremely rare,
and optimal management is unclear. A 25-year-old woman developed transient dysar-
thria and left-sided hemiparesis. Initial magnetic resonance (MR) imaging showed
spotty acute infarction in the right temporal lobe, and MR angiography revealed right
ICA occlusion. ICA occlusion was spontaneously resolved within 6 days of its onset,
whereas transient left ICA narrowing was evident at 12 days. Because recurrent occlu-
sion of the right ICA occurred at 14 days when the contralateral ICA was still narrowed,
we attempted a local intra-arterial injection of a calcium channel blocker based on the
diagnosis of recurrent extracranial ICA vasospasm. The local injection of 1 mg of nicar-
dipine partially dilated the affected ICA, which confirmed the diagnosis of vasospasm.
After the introduction of oral medication with benidipine hydrochloride, bilateral ICA
vasospasm was completely resolved 23 days after its onset, as shown by MR angiog-
raphy. In conclusion, we recommend intensive radiologic follow-up at the acute stage
and therapeutic catheter angiography when the bilateral lesion is evident because bilat-
eral occlusion of the ICA could lead to a catastrophic condition. Key Words: Recurrent
extracranial internal carotid artery vasospasm—magnetic resonance angiography—
interventional neuroradiology—calcium channel blocker.
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Vasospasm of the extracranial internal carotid artery
(ICA) has generally been attributed to mechanical stress
such as catheter examination and trauma, whereas
idiopathic recurrent vasospasm of the extracranial ICA is
extremely rare, with only 8 cases being reported to
date.'” Here, we report a case of bilateral recurrent
extracranial ICA vasospasm that underwent serial
magnetic resonance (MR) angiography and the
interventional transarterial injection of a calcium channel
blocker to the affected vessel.
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Case Report

A 25-year-old woman developed transient dysarthria
and left-sided hemiparesis. Diffusion-weighted MR imag-
ing revealed a spotty high intensity area in the right fron-
tal operculum (Fig 1, A), and MR angiography
demonstrated right ICA occlusion (Fig 2, A). She was sub-
sequently transferred to our hospital with the initial diag-
nosis of right ICA dissection. Although her neurologic
status was unremarkable on admission, she had a head-
ache. She did not have any risk factors for cardiovascular
disease, except for migraine-like headaches. She had a
habit of active dancing but had no history of trauma to
the head or neck.

Laboratory data, x-rays of the chest, and screening
for thrombophilia and vasculitis found no apparent
abnormalities. N-isopropyl-p-['*ITliodoamphetamine single-
photon emission computed tomography (CT) demon-
strated no hemodynamic compromise (data not shown);
therefore, she was treated conservatively with the initial
diagnosis of idiopathic ICA dissection. Occlusion of the
right ICA was relieved 6 days after its onset, as shown
by MR angiography (Fig 2, B). Repeated MR angiography
12 days after the onset demonstrated no steno-occlusive
changes in the right ICA, but segmental narrowing at
the contralateral extracranial ICA at the left C1-2 junction
(Fig 2, C, arrow). Three-dimensional CT angiography re-
vealed occlusion of the right ICA again 2 days later
when the contralateral ICA was still narrowed (Fig 2,
D). In light of the dynamic courses of bilateral extracranial
ICA stenosis, we suspected recurrent extracranial ICA
vasospasm, and attempted therapeutic catheter angiog-
raphy 14 days after the onset. Bilateral carotid angiog-
raphy revealed that the left ICA narrowing was almost
relieved and cross flow from the left ICA supplied the
vascular territory of the right ICA (Fig 2, G). Because
the right ICA was still occluded at the cervical portion
(Fig 2, H), we attempted interventional therapy to the
affected vessel. Although a local intra-arterial injection

of 15 mg of fasudil hydrochloride (15 mg) was not
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effective, an intra-arterial injection of 1 mg of nicardipine
partially dilated the vasoconstricted right ICA, suggest-
ing the efficacy of the calcium channel blocker to this
intrinsic pathology (Fig 2, I, arrow). We then administered
oral medication of benidipine hydrochloride (4 mg/day)
in addition to low-dose aspirin (100 mg/day). Right
ICA vasospasm was ameliorated 2 days later (Fig 2, E),
and the patient completely recovered at 23 days (Fig 2,
F). She did not exhibit neurologic deterioration during
the follow-up period.

Discussion

We demonstrated the temporal profile of recurrent
extracranial ICA vasospasm with bilateral lesion by neuro-
imaging, such as MR angiography, and revealed a dy-
namic course during a short period. Recurrent
extracranial ICA vasospasm is characterized by reversible
steno-occlusive changes in the ICA 2-4 cm distal to the
common carotid artery bifurcation, and has been reported
in 9 cases including the present case (Table 1). All 9 cases
were relatively younger adults (24-48 years),"” and
repeatedly exhibited temporary segmental vasospasm
during a short period ranging from 3 days to 42 months.
Eight of the 9 cases had bilateral ICA vasospasm
including our case.”” None of the 9 cases showed
involvement of the external carotid artery. Our case also
showed dynamic changes in the bilateral extracranial
ICA during the 20 days from admission, although the
site of vasospasm of the left ICA appeared to be more
distal than that of the typical location. Eight of the 9
cases developed cerebral infarction.'” Our patient also
developed spotty cerebral infarction in the right frontal
operculum. Although we failed to detect apparent
hemodynamic compromise in the initial flow study in
our case, development of cerebral infarction could be
because of the hemodynamic ischemia at the acute stage
after vasospastic occlusion of the extracranial ICA, in
light of the absence of any atherosclerotic background in

Figure 1. Diffusion-weighted imaging (A) and
T2-weighted imaging (B) of initial magnetic reso-
nance study demonstrating spotty acute infarc-
tion in the right frontal operculum (arrows).
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Figure 2. (A-F) Temporal profile of MR angiography (A-C, E, and F) and 3-dimensional computed tomography angiography 14 days after the onset (D). MR
angiography at the onset (A), 6 days (B), 12 days (C), 16 days (E), and 23 days (F) after the onset. Temporal profile of reversible bilateral ICA vasospasm before (A-
D) and after (E and F) the interventional local intra-arterial injection of a calcium channel blocker. The site of left ICA vasospasm is indicated by arrows in (C) and
(D). (G-1) Anteroposterior view of the left ICA injection before treatment, demonstrating collateral cross flow to the right ICA territory. Lateral view of the right
common carotid artery injection before (H) and after (F) the interventional local intra-arterial injection of a calcium channel blocker. Abbreviations: ICA, internal

carotid artery; MR, magnetic resonance.

this young patient. Characteristics of the 9 reported cases
are summarized in Table 1.

The underlying mechanism of this rare condition has
yet to be determined. In light of the finding that sympa-
thetic neurons controlling vasoconstriction around this
area of the ICA are innervated bilaterally and are not
distributed to the external carotid artery, hypersensitivity
of the sympathetic neurons may contribute to bilateral
reversible vasospasm at this particular site.” The associa-
tion of recurrent extracranial ICA vasospasm with coro-
nary arteries and/or with migraine may further support
the common pathogenesis of sympathetic dysfunction.
Our case did not have coronary artery disease, but she
did have a history of migraine-like headaches and a habit
of active dancing. Taken together with the previous
studies suggesting that a mechanical stimulus from the
surrounding soft tissue could be a trigger for the hyper-
sensitivity leading to vasospasm,”'’ it is conceivable
that these backgrounds together contributed in part to
hypersensitivity of the sympathetic neurons and
ultimately led to ICA vasospasm.

An optimal management protocol for recurrent extra-
cranial ICA vasospasm has not yet been established.
Although most of the reported cases were managed by
oral medication of a calcium channel blocker>” the
exact efficacy remains unclear. We attempted, for the
first time, therapeutic catheter angiography at the acute
stage. The effect of intra-arterial injection of nicardipine
on the ICA occlusion was only partial in our case, but it
provided important information leading to the definitive
diagnosis of this rare condition. The local intra-arterial in-
jection of a calcium channel blocker verified the potential
reactivity of the affected vessel in this case, indicating the
potential efficacy of the calcium channel blocker to
resolve this pathogenesis. In fact, we started oral medica-
tion of benidipine hydrochloride based on this finding,
which led to a complete resolution of the vasospasm.
Further studies with a larger number of patients are
necessary to answer this important question whether
intra-arterial injection of nicardipine on the affected ICA
has a potential role for relieving extracranial ICA vaso-
spasm.
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Table 1. Summary of the cases with recurrent extracranial ICA vasospasm

Additional therapy besides

Affected side Radiologic oral medication of
Reference Age/sex Clinical symptom (extracranial ICA) Diagnosis Infraction findings Past history a calcium blocker
Arning et al' 32/F Visual disturbance, Left MRA, US + Stenosis — Anticoagulation, prednisone
headache, hemiparesis
Yokoyama et al*  35/M  Visual blurring, eye pain, Bilateral MRA, US SPECT + Occlusion and Myocardial Stellate ganglion block
headache, hemiparesis stenosis infraction
Janzarik et al® 30/M  Visual disturbance Bilateral MRA, DSA, US + Occlusion and — Anticoagulation, papaverine ia
hemiparesis stenosis
Janzarik et al’ 48/F Lack of motivation Bilateral MRA, US + Stenosis Migraine Anticoagulation, magnesium
methylprednisolone
Mosso et al’ 45/M  Monocular blindness Bilateral MRA, US - Occlusion and Migraine Anticoagulation, isosorbide
stenosis dinitrate, nitroglycerin
Yoshimoto et al’  39/F Amaurosis hemiparesis Left MRA, DSA, 3DCTA + Stenosis Vasospastic ~ Anticoagulation, aspirin,
angina, cilostasol, o-1-blocker
Smoking
Dembo and 24/F Headache, visual Right DSA, IVUS Xe-CT + Stenosis Smoking Isosorbide ia, PTA, fasudil
Tanahashi® impairment hydrochloride, ozagrel
sodium
Moeller et al’ 25/M  Amaurosis, hemiparesis Bilateral MRA, US + Stenosis — Anticoagulation, a-1-blocker
(without calcium blocker)
Present case 25/F Hemiparesis, dysarthria Bilateral MRA, DSA 3DCTA, + Occlusion and Migraine-like Nicardipine ia, fasudil
SPECT stenosis headache hydrochloride ia,
anticoagulation

98¢

Abbreviations: 3DCTA, 3-dimensional computed tomography angiography; DSA, digital subtraction angiography; F, female; ia, intra-arterial injection; ICA, internal carotid artery; IVUS, intra-
vascular ultrasonography; M, male; MRA, magnetic resonance angiography; PTA, percutaneous transluminal angioplasty; SPECT, single-photon emission computed tomography; US, ultrasonogra-
phy; Xe-CT, xenon computed tomography.
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