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Reversible Cerebral Vasoconstriction Syndrome
with Transient Splenial Lesions after Delivery
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Abstract

Reversible cerebral vasoconstriction syndrome (RCVS) is characterized by segmental vasospasm and it is
often accompanied by either posterior reversible encephalopathy syndrome or stroke. However, other MRI ab-
normalities have rarely been reported. A 28-year-old woman presented with a thunderclap headache immedi-

ately after delivery; MRI showed segmental vasoconstriction and an abnormal signal in the splenium of the

corpus callosum. Neuroimaging abnormalities normalized 20 days after the first examination. Only two cases
of RCVS with transient splenial lesions (TSL) have so far been reported. Both cases occurred postpartum like
ours, indicating that delivery may be a trigger for the development of both TSLs and RCVS.
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Introduction

Reversible cerebral vasoconstriction syndrome (RCVS) is
characterized by severe headaches, with or without other
acute neurological symptoms, and by the diffuse segmental
constriction of the cerebral arteries that resolves spontane-
ously within three months (1). In addition to the simple
vasoconstriction demonstrated by magnetic resonance angi-
ography (MRA), RCVS-associated abnormalities, including
posterior reversible encephalopathy syndrome (PRES) and/or
ischaemic/haemorrhagic strokes (accompanied by RCVS),
have also been demonstrated by magnetic resonance imaging
(MRI). However, cases of RCVS with transient splenial le-
sions (TSL) detected by MRI are rare; only two such cases
have been reported previously (2, 3). We herein present a
case of RCVS with TSL after delivery without eclampsia.

Case Report

A 28-year-old woman with no history of migraine or any
other disease developed a thunderclap headache immediately
after an uncomplicated pregnancy and spontaneous vaginal
delivery at 40 weeks of gestational age. The patient had a

normal blood pressure during pregnancy, indicating that she
did not have preeclampsia. She had a history of normal un-
complicated vaginal delivery at 21 and 25 years of age; this
was her third pregnancy. She had not undergone epidural
anaesthesia or been given any vasoactive drugs. Although
the patient’s headache improved the day after disease onset,
it re-emerged 17 days after onset, and again improved 18
days after onset. She was referred to our hospital 19 days
after disease onset. On examination, her blood pressure was
112/71 mmHg. Neurological examinations revealed no ab-
normalities. Brain diffusion-weighted imaging showed an in-
tensified signal in the splenium of the corpus callosum (Fig-
ure A). The apparent diffusion coefficient (ADC) indicated a
low signal in the same area (Figure B). MRA showed seg-
mental constriction of the left middle cerebral artery and bi-
lateral posterior cerebral arteries (Figure D). A blood analy-
sis showed no serological evidence of collagen disease. A
cerebrospinal fluid analysis revealed an opening pressure of
100 mm HO, no red blood cells, 1 white blood cell/mm’, a
glucose level of 62 mg/dL and a protein level of 17 mg/dL.
A differential diagnosis of eclampsia was excluded based on
the clinical findings. Her symptoms did not worsen or re-
lapse, despite not using either calcium-channel blockers or
any other agents. MRI and MRA 20 days after the first ex-
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Figure.

(A) Brain axial diffusion-weighted images (DWI) at first examination (19 days after onset)

showing signal hyperintensity in the splenium of the corpus callosum. (B) The apparent diffusion co-

efficient indicating a low signal in the same area. (C) DWI at 9 days after the first examination show-

ing splenial lesion recovery. (D-F) Serial magnetic resonance angiography showing focal constriction

of the bilateral posterior cerebral arteries and the middle cerebral arteries (arrow head) and serial

recovery (D, at first examination; E, 9 days after the first examination; and F, 20 days after the first

examination).

amination were normal with a complete resolution of the
TSL and all other vascular abnormalities (Figure C and F).
A clinical diagnosis of RCVS with a TSL was made.

Discussion

Based on the typical and main symptoms of RCVS, our
patient experienced a thunderclap headache immediately af-
ter delivery. The MRA abnormalities of RCVS and MRI ab-
normalities of TSL with serial recovery in our patient indi-
cated an association between delivery and the development
of both RCVS and TSL. RCVS-associated MRI abnormali-
ties include three types of stroke (cerebral infarction, con-
vexity subarachnoid haemorrhage, and intracerebral haemor-
rhage) and reversible brain edema such as PRES (1). In our
case, the decreased ADC indicated cytotoxic oedema clearly

distinct from PRES, as the ADC levels do not decrease in
PRES.

Only two cases of RCVS with TSLs have been reported
to date, and both cases, like the present case, occurred post-
partum (Table) (2, 3). Although the timing and clinical fea-
tures, such as signs, symptoms and serial MRI findings var-
ied in these three cases, they indicated that delivery may be
strongly associated with the development of both TSLs and
RCVS. The important difference between the previously re-
ported two cases and our case was the presence of neuro-
logical symptoms/sings. Our patient did not develop either
seizures or neurological deficits and also had a normal blood
pressure. Postpartum/peripartum patients with headaches,
seizure, dysarthria, or eclampsia are immediately suspected
of having neuroimaging abnormalities and require an urgent
diagnostic work-up to identify the cause. Meanwhile, RCVS
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Table. Previously Reported and Present Case(s) of Reversible Cerebral Vasoconstriction Syndrome with Transient Splenial
Lesion.
Age/sex Symptoms Delivery ~ Onset Eclampsia 1% MRI 2" MRI 3" MRI Prognosis References
from delivery
34F Headache, GTC Vaginal Immediate Yes PRES (at onset) SV (2 weeks) TSL (1 month) * Good 2012 (2)
33F Headache, SD  Caesarean day 17 No SV with TSL (at onset) Normal (day 28) ND Good 2014 (3)
28F Headache Vaginal  Immediate No SV with TSL (day 20) Mild SV (day 29) Normal (day 40) Good Present case

GTC: generalized tonic-clonic seizure, SD: speech disturbance, PRES: posterior reversible encephalopathy syndrome, SV: segmental vasoconstriction
demonstrated by MRA, TSL: transient splenial lesion, ND: not described, MRI: magnetic resonance imaging. #4" MRI (performed 2 months after onset

and showed no abnormalities).

cases presenting with headache only, like in our case, might
be overlooked or underestimated. Postpartum RCVS is a
known albeit rare condition (4). Postpartum TSLs are also
rare; however, a few cases of TSLs (without RCVS) after
pregnancy have been reported (5-8). TSLs are associated
with a variety of disorders, including infection, antiepileptic
drug withdrawal, high-altitude cerebral oedema, metabolic
disturbance and others (9). Despite the large number of aeti-
ologies, it remains uncertain as to why TSLs selectively oc-
cur in the splenium; moreover, the exact pathogenesis of
TSLs remains elusive. Most TSL cases show data supporting
cytotoxic oedema (9). The splenium differs from other parts
of the corpus callosum with respect to its vascular supply;
the rostrum, genu and trunk, which constitute the anterior
part of the corpus callosum, are supplied by branches of the
artery originating from the anterior circulation, whereas the
splenium is supplied by both the anterior and posterior
branches of the artery (10). However, because of the reversi-
bility of the lesions and the absence of any other lesions in
vascular distributions, it is unlikely that TSLs are the result
of ischaemia (11). It has been postulated that the splenium
has a specific vulnerability to excitotoxic injury in metabolic
diseases, making it selectively involved in differential patho-
logical events (12). Another possible explanation for such
TSL development is that it may be related to a relative ‘lack
of adrenergic tone’, making it susceptible to hypoxic vasodi-
lation and autoregulation failure with resultant hyperperfu-
sion (9, 13). On the other hand, transient ‘failure of regula-
tion of cerebral arterial tone’ with sympathetic hyperactivity
seems to play a role in RCVS development (1). Although
hormonal and metabolic changes during the peripartum pe-
riod can contribute to the pathogenesis, of RCVS and TSL,
a transient failure of regulation of arterial tone after delivery
might be the common mechanism underlying both TSL and
RCVS development.

Patients with TSLs are often asymptomatic, and these le-
sions are incidentally noticed during MRIs performed for
other reasons. Moreover, RCVS presenting only with a
headache is also common, and a diagnosis of RCVS de-
pends on the MRA findings. The actual incidence of RCVS
with TSLs or postpartum TSLs is therefore unknown; RCVS
with TSLs may be overlooked and might therefore be a
more common condition than is currently thought.
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