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Postpartum RCVS and PRES with normal initial imaging findings
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Abstract Postpartum angiopathy as clinical presentation

of reversible cerebral vasoconstriction syndrome remains an

intriguing phenomenon. The diagnosis needs to be consid-

ered in women presenting with thunderclap headache with

or without associated neurological deficits. Here, we present

a patient with thunderclap headache with initial normal

laboratory and cerebral imaging findings, including intra-

cranial angiography. Her condition worsened over several

days and magnetic resonance imaging revealed changes

initially compatible with posterior reversible encephalopa-

thy syndrome, sequentially ischemic stroke and narrowing

of the intracranial arteries. Although the patient was in coma

for several days, she completely recovered and the focal

vasoconstriction fully resolved. This case underscores the

complex and variable presentation of postpartum angiopa-

thy and illustrates the diagnosis to be (re)considered even if

cerebral vasoconstriction is not documented at the onset of

symptoms.
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Introduction

Headache in the postpartum period can be due to many

causes including primary headache disorders such as

migraine, tension-type headache or primary thunderclap

headache; and secondary headaches like postdural puncture

headache, dissection, ischemic or hemorrhagic stroke,

subarachnoid hemorrhage, venous sinus thrombosis, pre-

eclampsia and eclampsia and postpartum angiopathy. The

latter was originally considered an isolated clinical entity,

but it is now thought to occur as part of a larger syndrome:

reversible cerebral vasoconstriction syndrome (RCVS) [1].

Here, we present the case of RCVS in a patient presenting

with postpartum headache complicated with posterior

reversible leukoencephalopathy syndrome (PRES) and

ischemic stroke as revealed by sequential neuroimaging.

Case report

A 30-year-old woman experienced severe thunderclap

headache, 6 days following the birth of her second child.

The pregnancy and delivery had been uncomplicated, in

particular without evidence of (pre)eclampsia. Her medical

history consisted of systemic lupus erythematosus, for

which she received intermittent hydroxychloroquine, and

migraine without aura.

The severe headache started rather suddenly and was

localized in the frontal areas radiating to the neck and was

associated with mild nausea, photo- and phonophobia.

Considering the severe intensity and sudden onset, the

headache was described as thunderclap headache. Her

clinical examination was unremarkable including the

absence of nuchal rigidity and a normal blood pressure

(129/87 mmHg). Computed tomography (CT) of the brain
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revealed no abnormalities and cerebrospinal fluid (CSF)

had a normal opening pressure, without elevated cell count

and absence of xanthochromia, arguing against a cerebral

venous thrombosis or subarachnoid hemorrhage. The

patient requested to be discharged to take care of her recent

newborn child and was advised to return to the hospital if

symptoms would increase. Magnetic resonance (MR) of

the brain, without MR angiography (MRA), but including

cerebral venography 2 days following discharge, was nor-

mal (Fig. 1a).

Over the following days, paracetamol, non-steroidal anti-

inflammatory drugs and sporadic sumatriptan relieved the

headache only partially. She continued to experience per-

sistent daily attacks of thunderclap headache with abrupt

onset which could be partially alleviated over hours by the

intake of analgetics. The pain was most intense in the supine

position and caused sleep deprivation. Five days later, she

was readmitted for intravenous analgesic therapy. Clinical

examination and CT of the brain were normal, but her blood

pressure was now elevated (177/98 mmHg). The next day,

she had a secondary generalized seizure after which she did

not regain consciousness for 2 days. An electroencephalo-

gram did not show a status epilepticus. A lumbar puncture

was repeated and elevated CSF protein was documented.

A CT cerebral angiography (CTA) showed no evidence of

focal narrowing or aneurysms. In addition, no arguments for

acute neurolupus could be identified in the analysis of urine

(protein) and blood (complement) samples nor was other

organ (kidney) involvement determined. MR of the brain

now showed several abnormalities with identification of

regions of vasogenic edema on diffusion-weighted and

fluid-attenuated inversion recovery (FLAIR) imaging

without abnormalities on apparent diffusion coefficient

(ADC) (Fig. 1b–e). A posterior reversible encephalopathy

syndrome (PRES) possibly in connection with eclampsia

was suspected and intravenous therapy with magnesium

sulfate was initiated. However, neither the clinical findings

nor the blood and urine analysis confirmed the presence of

eclampsia.

Antihypertensive treatment resulted in normalization of

blood pressure and clinical improvement with some

remaining cognitive deficits over the following days. MR

of the brain was repeated which now showed bilateral

ischemic lesions and narrowing of the intracranial arteries

(Figs. 1g–j, 2a). Clinical examination 2 months after the

initial presentation was normal. MRA of the brain showed

normalization of the focal stenoses on the intracranial

vessels (Fig. 2a). Based on these findings, a diagnosis of

reversible cerebral vasoconstriction syndrome was made.

Discussion

Transient, fully reversible cerebral vasoconstriction was

first documented by Call and Fleming [2]. Over the years,

several syndromes with a similar clinical presentation but

Fig. 1 Serial imaging of RCVS documenting PRES, ischemic lesions

and intracerebral vasoconstriction. At initial presentation MR of the

brain was unremarkable (a). On day 8 after symptom onset, FLAIR

images showed diffuse increased signal intensity both cortical and

subcortical (b–e) with only moderate diffusion restriction in the right

parieto-occipital region (f, arrowhead), without changes on ADC (not

shown). Follow-up MR on day 16 revealed a clear reduction in

FLAIR lesions (g and h almost at the same level as b and c) while

regions of marked diffusion restriction (i) with concomitant hypoin-

tense signal on ADC (j) had become apparent
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different etiologies have been described as Call–Fleming

syndrome, including migraine angiitis, postpartum angi-

opathy, drug-induced vasospasm and benign angiopathy of

the central nervous system. However, since there was a

clear clinical and radiological overlap, the term reversible

cerebral vasoconstriction syndrome (RCVS) was suggested

in 2007 and criteria presented [1]. These include: docu-

mentation of segmental cerebral artery vasoconstriction;

absence of aneurysmal subarachnoid hemorrhage; normal

or near-normal cerebrospinal fluid analysis; severe and

acute headache (with or without additional neurological

symptoms which can be caused by PRES, stroke or

subarachnoid hemorrhage); and finally the diagnosis is

confirmed by the reversibility of the angiographic abnor-

malities within 12 weeks after symptom onset. Since the

term RCVS was presented, numerous series have been

published documenting the clinical presentation, risk fac-

tors and outcome of this syndrome [3–7]. However, the

pathophysiology remains speculative [8]. Postpartum

angiopathy has been the describing term for RCVS

occurring in women shortly after pregnancy and has been

an important differential diagnosis in these patients pre-

senting with various acute neurological events e.g. sub-

arachnoid hemorrhage and PRES [9–13]. Our patient had

no abnormalities on routine brain imaging and elevated

blood pressure was not present at initial presentation. In

series of RCVS, normal brain imaging has been docu-

mented [7]. Unfortunately, no MRA was obtained on this

occasion, while a CTA a few days later was normal

although the sensitivity of CTA might be reduced com-

pared to MRA [14]. The infarct in the splenium of the

corpus callosum (supplied by the posterior pericallosal

artery) is of interest since this is not a common region for

an ischemic lesion to occur possibly due to interarterial

anastomoses between the posterior pericallosal and the

pericallosal artery [15].

The further simultaneous development of PRES and

RCVS has been described quite commonly [3, 7] under-

scoring the hypothesis that these conditions have a com-

mon pathophysiology [13]. It has been hypothesized that

either the episodes of systemic hypertension leading to

hyperperfusion, or cerebral vasoconstriction and therefore

hypoperfusion could cause vasogenic edema observed in

PRES [16]. Since in patients with RCVS both hypertension

and intracranial vasoconstriction have been documented

both mechanisms could be at play in this syndrome.

The focal narrowing of intracranial vessels resolved

2 months after symptom onset, a finding required for the

diagnosis of RCVS (Fig. 2b). As an additional precipitating

factor for development of the syndrome, exposure to

sumatriptan was documented [1]. In accordance with most

case series, she had a good outcome with a modified

Rankin Scale of 0 despite the presence of coma. This case

report underscores the difficult diagnosis of RCVS in the

initial presentation and shows the various clinical and

imaging findings associated with this complex and poorly

understood syndrome.
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