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Abstract

Reversible cerebral vasoconstriction syndrome presents with thunderclap headache and repre-
sents a group of conditions that show reversible multifocal narrowing of cerebral arteries. Some
patients who undergo device closure of an atrial septal defect complain of headache, which are
posited as a migraine. Here we report a case of severe headache due not to migraine but revers-
ible cerebral vasoconstriction syndrome after device closure of a ventricular septal defect.

Approximately 15% of patients complain of headache after device closure of an atrial septal
defect, and most of them are believed to be migraine attacks and improved spontaneously.1

Reversible cerebral vasoconstriction syndrome presents with thunderclap headache and repre-
sents a group of conditions that show reversible multifocal narrowing of cerebral arteries.2 We
present a case of a 48-year-old women who presented with severe headache after device closure
of a ventricular septal defect. For this patient, we diagnosed reversible cerebral vasoconstriction
syndrome that improved on follow-up angiography.

Case description

A 48-year-old woman came to our hospital for device closure of a ventricular septal defect. She
had no specific medical history other than intermittent dizziness and palpitation. Chest X-ray
showed no cardiomegaly, but echocardiography revealed a restrictive perimembranous
ventricular septal defect and left atrial enlargement. We performed transcatheter ventricular
septal defect closure using a Cocoon ventricular septal defect aneurysmal-type occluder
12–8 mm (Fig 1).3 The next day, a junctional rhythm change was detected. After methylpred-
nisolone pulse therapy for 3 days, sinus conversion was confirmed. She was discharged with oral
prednisolone and aspirin.

On the fifth day after device closure, a severe tightening headache of the whole head was
reported. The headache worsened when she laid down and was relieved when she stood.
Due to a constant headache even with clopidogrel, she visited the emergency department on
the seventh day after device closure.

Figure 1. Transcatheter VSD closure using a cocoon VSD aneurysmal-type occluder 12–8 mm (white arrow).
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Her vital signs were stable, and there were no abnormal findings
on neurologic examination. No evidence of intracranial haemor-
rhage nor infarction was found on CT. Cerebrospinal tapping
was performed and showed normal pressure but 10,000/μL red
blood cell on three-bottle test. We suspected a chronic subarach-
noid haemorrhage. CT angiography and transfemoral cerebral
angiography were carried out and showed multi-segmental
stenosis on internal carotid artery, anterior carotid artery, and
posterior carotid artery but no aneurysm or structural abnormality
(Fig 2a). Finally, we confirmed chronic subarachnoid haemorrhage
due to reversible cerebral vasoconstriction syndrome. After admin-
istration of nimodipine, her headache resolved, and multi-
segmental stenosis was much improved on follow-up CT angiog-
raphy and brain MRI one month after diagnosis (Fig 2b). We got
the informed consent for publication of this case from the patient.

Discussion

After intra-cardiac device closure, headache supposed to be a
migraine is well known and reported to be improved with clopi-
dogrel.4 However, the pathophysiology of such pain remains
unclear.5 Since it tends to improve spontaneously within 6–12
months in most patients, the headache often resolves without suffi-
cient evaluation.5 To my knowledge, this is the first report of
reversible cerebral vasoconstriction syndrome after ventricular
septal defect device closure through sufficient evaluation for
headache.

Since the headache reported by the patient was different from a
migraine, a thorough evaluation was conducted. The headache
mimicked a tightening of the entire head and worsened when
she laid down. She even woke up with a severe headache. In
contrast, migraine mainly shows a unilateral location, a pulsating
pattern, and is accompanied by an aura in about 30% of cases.5

Reversible cerebral vasoconstriction syndrome is characterised
by thunderclap headache and shows relatively good prognosis.
Although it is most common in middle-aged women, the cause
or pathophysiology is not clear.6 Risk factors of reversible cerebral
vasoconstriction syndrome are associated with medicine like
cannabis, vasoconstrictive drugs, or steroid.2

As indicated by its name, reversible cerebral vasoconstriction
syndrome improves without treatment, although calcium channel
blockers such as nimodipine might help. No association between

intracardiac device and reversible cerebral vasoconstriction
syndrome has been reported. In this case, the reasons for reversible
cerebral vasoconstriction syndrome were not clear but might
include the device itself or association with methylprednisolone.
As in atrial septal defect device closure, the pathophysiology of
headache after device closure can be attributed to a microembo-
lism, nickel allergy, or steroid treatment but might not be related
to any.7 Further study is needed on this event.

Conclusion

We treated reversible cerebral vasoconstriction syndrome after
device closure of ventricular septal defect that was resolved without
any consequences.
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Figure 2. (a) CT angiography showed multi-
focal stenosis in multiple intracranial arteries
(red arrows) and (b) follow-up CT angiography
one month later showed great improvement
(white arrows).
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