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Abstract

We report 2 cases of reversible cerebral vasoconstriction syndrome (RCVS) associated with
postpartum. In case 1, a 26-year-old woman developed sudden-onset headache, nausea, and
vomiting 1 h after an uncomplicated vaginal delivery. In case 2, a 27-year-old woman developed
generalized seizures 9 days after an uncomplicated vaginal delivery. In both cases, initial an-
giographic studies showed no significant vasoconstriction; however, repeat studies revealed
reversible vasoconstriction. Serial magnetic resonance imaging (MRI) revealed transient brain
lesions during 6 months. RCVS remains poorly characterized, misdiagnosed, and under-
recognized. Serial MRI and magnetic resonance angiographic findings may contribute to
diagnosis of RCVS.
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Introduction

Reversible cerebral vasoconstriction syndrome (RCVS) is a clinical-angiographic syndrome
characterized by the abrupt onset of severe headaches, seizures, focal neurological deficits,
and segmental narrowing and dilatation of medium- and large-sized cerebral arteries, which
recovers within 3 months [1-10]. The vasoconstriction can be idiopathic or associated with
conditions such as migraine, vasoactive drug use, head trauma, surgery, tumors, and pregnancy
[1-10]. Serial magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA)
findings of RCVS associated with postpartum have not been fully investigated. Herein, we present
2 cases of RCVS associated with postpartum.

Case Report

Case 1

A 26-year-old woman developed sudden-onset headache, nausea, and vomiting 1 h after
an uncomplicated vaginal delivery. She had no history of migraines. On admission to our
hospital (day 3 after onset), her blood pressure was 125/69 mm Hg. She had a Glasgow Coma
Scale score of 14 (E3V5M6). Neurological examination revealed recent memory disturbance,
right homonymous hemianopia, dysarthria, right facial nerve palsy, right hemiparesis, and
sensory disturbance on right upper and lower limbs. Nose-finger-nose test was poor on left
arm. All deep tendon reflexes were normal. Babinski and Chaddock signs were negative.
Her initial National Institutes of Health Stroke Scale (NIHSS) score was 13. Laboratory tests
showed a white blood cell count of 16,700/uL, a C-reactive protein level of 5.49 mg/dL, and
a D-dimer level of 6.0 pg/mL. The results of extensive tests for vasculitis were negative,
including tests for antinuclear and lupus anticoagulant. Protein C and S were normal. Cere-
brospinal fluid analysis showed normocytosis with an increased protein concentration of
78 mg/dL. Cerebrospinal culture was negative. Brain MRI on day 3 after onset demonstrated
high signal intensity in bilateral hippocampus, left thalamus, splenium of corpus callosum,
bilateral occipital lobe, pons, and left cerebellum on diffusion-weighted imaging (DWI) (Fig. 1a,
b) and fluid-attenuated inversion recovery (FLAIR) (Fig. 1c, d) with a decrease of the apparent
diffusion coefficient (ADC). MRA showed no significant vasoconstriction (Fig. 1e, arrowheads).
She was treated with glycerol and edaravone (free radical scavenger). Brain MRI on day 7
after onset demonstrated a slight enlargement of high signal intensity on DWI (Fig. 1f, g) and
FLAIR (Fig. 1h, i). MRA showed segmental vasoconstriction in the bilateral posterior cerebral
arteries and basilar artery (Fig. 1j,arrowheads). The patient gradually improved recent memory
disturbance, right hemiparesis, and left arm ataxia. Her NIHSS was 9. Brain MRI on day 14
after onset demonstrated a reduction of high signal intensity on DWI (Fig. 1k, 1) and FLAIR
(Fig. 1m, n). MRA revealed segmental vasoconstriction in the bilateral posterior cerebral
arteries and basilar artery (Fig. 10, arrowheads). Her NIHSS was 7. Brain MRI on day 24 after
onset demonstrated a well reduction of high signal intensity on DWI (Fig. 1p, q) and FLAIR
(Fig. 1r, s). MRA showed slight segmental vasoconstriction in the bilateral posterior cerebral
arteries and basilar artery (Fig. 1t, arrowheads). Her NIHSS was 4. Brain MRI on day 159 after
onset was normal (Fig. 1u-x). MRA showed complete resolution of the vasoconstriction
(Fig. 1y, arrowheads). Her NIHSS was 0, but recent memory disturbance persisted.

Case 2

A 27-year-old woman developed generalized seizures 9 days after an uncomplicated
vaginal delivery. On admission to our hospital, her blood pressure was 142/92 mm Hg. She
had a Glasgow Coma Scale score of 12 (E3V4M5). She had no neurological deficits on admission.
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Fig. 1. Serial MRI and MRA findings in case 1. Brain MRI on day 3 after onset showing high signal intensity
in bilateral hippocampus, left thalamus, splenium of corpus callosum, bilateral occipital lobe, pons, and left
cerebellum on DWI (a, b) and FLAIR (c, d). MRA showing no significant vasoconstriction (e, arrowheads).
Brain MRI on day 7 after onset showing slight enlargement of high signal intensity on DWI (f, g) and FLAIR
(h, i). MRA showing segmental vasoconstriction in the bilateral posterior cerebral arteries and basilar artery
(j, arrowheads). Brain MRI on day 14 after onset showing a reduction of high signal intensity on DWI (k, I)
and FLAIR (m, n). MRA showing segmental vasoconstriction in the bilateral posterior cerebral arteries and
basilar artery (o, arrowheads). Brain MRI on day 24 after onset showing a well reduction of high signal inten-
sity on DWI (p, q) and FLAIR (r, s). MRA showing slight segmental vasoconstriction in the bilateral posterior
cerebral arteries and basilar artery (t, arrowheads). Brain MRI on day 159 after onset was normal (u-x). MRA
showing complete resolution of the vasoconstriction (y, arrowheads).

Laboratory tests showed creatine kinase of 424 U/L, C-reactive protein level of 1.17 mg/dL,
and D-dimer level of 1.17 pg/mL. Cerebrospinal fluid analysis was normal. Cerebrospinal
culture was negative. The results of extensive tests for vasculitis were negative. Brain MRI on
day 2 after onset demonstrated high signal in bilateral frontal and occipital lobes on DWI
(Fig. 2a) and FLAIR (Fig. 2b) with a decrease of ADC. MRA was normal (Fig. 2c). Electroenceph-
alography revealed polyspikes in the right frontal and parietal lobes. She was treated with
phenytoin (250 mg/day) and levetiracetam (1,000 mg/day). She developed confusion on day
3 after onset. She was treated with phenytoin (250 mg/day) and levetiracetam (1,500 mg/day).
Brain MRI on day 8 after onset demonstrated a slight reduction of high signal intensity on
DWI (Fig. 2d) and FLAIR (Fig. 2e). MRA showed segmental vasoconstriction in the bilateral
middle and posterior cerebral arteries (Fig. 2f, arrowheads). She was alert on day 5 after onset.
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Fig. 2. Serial MRI and MRA findings in case 2. MRI on day 2 after onset showing high signal in bilateral frontal
and occipital lobes on DWI (a) and FLAIR (b). MRA was normal (c). Brain MRI on day 8 after onset showing
a slight reduction of high signal intensity on DWI (d) and FLAIR (e). MRA showing segmental vasoconstric-
tion in the bilateral middle and posterior cerebral arteries (f, arrowheads). Brain MRI on day 14 after onset
showing a reduction of high signal intensity on DWI (g) and FLAIR (h). MRA showing slight segmental vaso-
constriction in the bilateral middle and posterior cerebral arteries (i, arrowheads). Brain MRI on days 30 and
184 after onset demonstrated a reduction of high signal intensity on DWI (j, m) and FLAIR (k, n). MRA on
days 30 and 184 showing complete resolution of the vasoconstriction (I, o, arrowheads).

Brain MRI on day 14 after onset demonstrated a reduction of high signal intensity on DWI
(Fig. 2g) and FLAIR (Fig. 2h). MRA revealed slight segmental vasoconstriction in the bilateral
middle and posterior cerebral arteries (Fig. 2i, arrowheads). Brain MRI on days 30 and
184 after onset demonstrated a reduction of high signal intensity on DWI (Fig. 2j, m) and FLAIR
(Fig. 2k, n). MRA on days 30 and 184 showed complete resolution of the vasoconstriction
(Fig. 21, o, arrowheads). The patient recovered completely.

Discussion

We report 2 cases of RCVS associated with postpartum. RCVS is possibly caused by a tran-
sient dysregulation of cerebral vascular tone, leading to multifocal arterial constriction and
dilation [1-3]. Recent studies revealed that endothelial dysfunction may affect the regulation
of cerebral arterial tone and trigger vasoconstriction with subsequent hypoperfusion,
breakdown of the blood-brain barrier, and vasogenic edema [4-7]. Approximately 60% of the
cases are secondary to a known likely cause, mainly occurring during the postpartum period
or after exposure to vasoactive drugs [1]. Our cases did not have a history of such drugs.
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As sudden decreases in concentrations of estrogen and progesterone were implicated, our
cases suggest that hormonal fluctuations may trigger the syndrome.

The most difficult diagnostic dilemma clinicians face is distinguishing RCVS and primary
angiitis of the central nervous system (CNS) [4, 10]. In contrast with RCVS, primary angiitis
of the CNS usually has an insidious onset. Headaches are frequent but not of the thunderclap
type and are followed by a stepwise deterioration with transient deficits, several infarcts,
or cognitive decline [3, 10].Inthe present 2 patients, symptoms developed rapidly,improved
quickly, and vasoconstriction was resolved, whereas arterial irregularities in primary angiitis
of the CNS do not improve so rapidly.

In case 1, brain MRI showed high signal intensity in bilateral hippocampus, left thalamus,
splenium of corpus callosum, bilateral occipital lobe, pons, and left cerebellum on DWI and FLAIR
with a decrease of ADC. MRA showed segmental vasoconstriction in the bilateral posterior cerebral
arteries and basilar artery. In case 2, brain MRI revealed high signal in bilateral frontal and occipital
lobes on DWI and FLAIR with a decrease of ADC. MRA revealed segmental vasoconstriction in the
bilateral middle and posterior cerebral arteries. In both cases, initial angiographic studies showed
no significant vasoconstriction; however, repeat studies revealed reversible vasoconstriction.
Vasoconstriction is not always present at the onset of symptoms, may fluctuate, and resolves
within days. Repeat studies 1-2 weeks later may be required to demonstrate abnormalities
although occasionally the initial study may be negative. Cerebral vasoconstriction is ata maximum
on angiograms 2-3 weeks after clinical onset [6]. Ducros suggested that the pathological process
first includes distal arteries and then progresses toward the branches of the circle of Willis [6].
Early normal angiography suggested that the pathological process has started butis not evidenced
by routine imaging techniques [6]. RCVS remains poorly characterized, misdiagnosed, and under-
recognized, mainly owing to the lack of specific diagnostic tests, diagnostic criteria, and clinical
trials [4]. Serial MRI and MRA findings may contribute to diagnosis of RCVS.
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