Short Report

The Neurohospitalist

2018, Vol. 8(1) NP5-NP8

© The Author(s) 2017

Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/1941874417692923
journals.sagepub.com/home/NHO

®SAGE

Fulminant Reversible Cerebral
Vasoconstriction Syndrome

Kushak Suchdev, MBBS', Gregory Norris, MD', Imad Zak, MD?,
Wazim Mohamed, MD', and Mohammed Ibrahim, MD'

Abstract

Reversible cerebral vasoconstriction syndrome (RCVS) is increasingly being recognized as a diagnosis in patients presenting with
thunderclap headaches. In the vast majority of the cases, the syndrome follows a benign course and patients recover completely
without any significant therapeutic intervention. In the rarest of cases, RCVS follows a monophasic course with rapid worsening,
severe neurological deficits, and poor outcomes. We present the case of a 25-year-old female who presented with headaches
which were worsening over | week. She was admitted to the hospital and rapidly worsened to develop severe neurological
deficits over the next day. Initial computed tomography scan showed areas of hemorrhage and multiple ischemic strokes.
Computed tomography angiogram and a conventional cerebral angiogram both revealed multifocal vasoconstriction, highly
suggestive of RCVS. Despite aggressive medical and surgical management, the patient continued to worsen and eventually died.
Autopsy findings did not show evidence of vasculopathy or any other underlying disorder, further supporting the diagnosis of
RCVS. The RCVS is usually a benign self-remitting condition which commonly affects young females and presents with an insidious
onset of headaches. Rarely, it can have a fulminant course with devastating outcomes. This case illustrates an exceptionally
uncommon clinical course of RCVS and the challenges in its treatment.
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insidious onset of headache followed by a fulminant disease
course eventually resulting in her death, despite aggressive
medical and surgical intervention.

Introduction

Reversible cerebral vasoconstriction syndrome (RCVS) was
first proposed as a distinct clinical syndrome in 2007" to
encompass uncommon and unexplained vasculopathies
including Call-Fleming syndrome,” postpartum angiopathy,’
and acute benign cerebral angiopathy.* Most reports of RCVS
describe it as a self-limiting, monophasic syndrome, present-
ing with sudden onset of thunderclap headache lasting for
minutes to hours, often worsening over days to weeks.* It is
much more common in females than males (10:1) and the
mean age of onset is 40 years.’ Several causative factors have
been associated with RCVS including serotonergic and illicit
drugs, pregnancy, and surgical procedures.>* Radiographi-
cally, it is characterized by the presence of multifocal vaso-
constriction of cerebral arteries on cerebral angiography with
reversibility of vasoconstriction within 12 weeks of onset.>*?

Case Discussion

A 25-year-old Hispanic female with history of migraine, not
on any prophylactic medications, presented to a local hospital
with headache for 10 days and blurry vision. On presentation,
she had mild left-sided weakness and vision loss. The vision in
both eyes was limited to finger counting. Brain magnetic
resonance imaging scan at that time showed multiple foci of
diffusion restriction in the bilateral frontal and parietal regions
as well as hemorrhage in the right parietal lobe. Computed
tomography angiogram (CTA) of the head showed diffuse

Given the benign monophasic nature of the disease, most
patients recover completely without any long-term neurologi-
cal deficits.*> Rarely, poor neurological outcomes and death
have been reported in patients with RCVS, especially in
patients who developed RCVS postpartum.®” We report the
case of RCVS in a young woman who presented with
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Figure |. Computed tomography (CT) scan showing right parietal hematoma and areas of ischemic stroke in the bilateral frontal, left parietal,

and right parietal lobes.

Figure 2. Cerebral angiogram showing segmental vasoconstriction
and dilation in multiple vessels (arrows).

vasoconstriction of her cerebral vasculature, which was more
prominent in the proximal vessels. Initial investigations
including complete blood count, erythrocyte sedimentation
rate, antinuclear antibodies, and extractable nuclear antigen
screen were normal. Workup for pro- and hypercoagulant
states including protime, partial thromboplastin time, fibrino-
gen, thrombin time, protein C, protein S, antithrombin III,
lupus, factor V Leiden, and cardiolipin screen were negative.
Toxicological screen and pregnancy test were also negative.
Cerebrospinal fluid including cell count, protein, and all
cultures was unremarkable. Based on these findings, a

presumptive diagnosis of primary central nervous system
(CNS) vasculitis was made and a high-dose intravenous
methylprednisolone (IVMP) was initiated. The following
day, she had a generalized seizure, was started on valproic
acid, and subsequently transferred to our institution for fur-
ther management.

On presentation to our hospital, the patient was awake
and responsive. Neurological examination revealed equal and
reactive pupils, a right field cut, vision in both eyes limited to
finger counting, and left hemiparesis. She was continued on
IVMP and was also started on oral nimodipine and magnesium
drip to alleviate the vasospasm seen on the CTA done at the
previous hospital. Next morning, she was unarousable to ver-
bal or painful stimuli, only had withdrawal to pain in her
extremities. She was emergently intubated for airway protec-
tion. Following intubation, she developed a fixed, dilated right
pupil. A computed tomography (CT) scan of the head showed
diffuse edematous changes with loss of gray—white matter
junction and sulcal effacement without new infarcts and
hemorrhage (Figure 1). The patient was treated with hyper-
tonic saline infusion and underwent emergency decompres-
sive hemicraniectomy. Postsurgery, a cerebral angiogram
revealed diffuse vasoconstriction of cerebral vasculature,
highly suggestive of RCVS (Figure 2).

An intracranial pressure (ICP) monitor was placed; propo-
fol and fentanyl infusions were initiated to maintain her ICP
below 20 mm Hg. Despite being on maximum doses of both
propofol and fentanyl infusions, the patient continued to have
remarkably high ICP (50-60 mm Hg). Hypothermia was ini-
tiated to maintain a core body temperature of 35°C, and a
pentobarbital infusion was started to decrease ICP. Even with
multiple anesthetic agents and hypothermia, the ICP remained
elevated and the patient did not show any improvement in her
neurological status.
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Table I. Previously Reported Cases of RCVS With Poor Outcomes.
No. of Age/
Investigators ~ Patient Sex Presentation Risk Factors Imaging Findings Outcome
Williams et al’ | 40/F Severe headache and nausea Postpartum B/L occipital infarcts and right frontal Died
hematoma

John et al'® 2 45/F Thunderclap headache Serotonergic drugs B/L hemispheric infarcts Died

57/F Dizziness Serotonergic drugs B/L parietal infarcts Left

hemiparesis
Geraghty et al® | 27/F Left hemiparesis 13 days Postpartum B/L cerebral infarcts on day |9 postpartum Died
postpartum

Katz et al’ 4  33/F Headache Postpartum Multiple infarcts on postpartum day 20 Died

32/F Headache Postpartum Right subcortical hemorrhage Died

30/F Headache Postpartum Diffuse brain edema Died

I5/F Encephalopathy Postpartum B/L infarcts Died
Singhal et al* | 36/F Headache, photophobia Postpartum B/L cerebral and brain stem infarctions on Died

day 25 postpartum

Abbreviations: B/l, bilateral; F, female; RCVS, reversible cerebral vasoconstriction syndrome.

After 48 hours of no improvement, life support was with-
drawn per family’s consent, and the patient died shortly there-
after. An autopsy was done which revealed diffusely swollen
brain with multiple areas of infarcts and hemorrhage. No other
lesions were seen. Examination of the cerebral blood vessels
did not show CNS vasculitis or any other immune-mediated
vasculopathy, which further supported the diagnosis of RCVS.

Discussion

Poor outcome and death due to RCVS have been rarely
reported.>*®* Table 1 summarizes previously reported cases
of RCVS with poor outcome.

Our patient was a young female with history of migraine, a
known risk factor, presenting with worsening headaches.
Though she had a gradual onset of symptoms, she quickly
progressed to have significant neurological deficits and
became comatose.

Such rapid progression is extremely unusual in RCVS, but
the findings on CTA and, later, cerebral angiogram confirmed
severe vasoconstriction. These imaging findings coupled with
the autopsy findings that ruled out CNS vasculitis and other
vasculopathies supported the diagnosis of RCVS.

Several studies have demonstrated an association between
radiological findings on the initial CT scan in patients with
RCVS and permanent neurological deficits.>’ Expectedly,
patients with infarction and hemorrhage on CT are more likely
to present with neurological deficits, but on a long-term
follow-up, only a minority of these patients had permanent
deficits.'"® Another important predictor of long-term outcome
is neurological status on admission.® Our patient had findings
of ischemic strokes and hemorrhage on her admission scan,
but she presented with only mild neurological deficits. How-
ever, the rapid deterioration was extremely striking as it is not
usually associated with RCVS. Thus, we believe that rapid
neurological deterioration in RCVS is possibly a predictor
of fulminant disease and poor outcomes.

Death due to fulminant RCVS has been reported in less
than 1% of cases and is usually seen in postpartum patients
or with the use of serotonergic drugs.®® Both of these risk
factors were not present in our patient; however, the vasocon-
striction as evidenced by the CTA and cerebral angiogram was
progressive and irreversible leading to malignant brain edema
and eventual fatal outcome. As mentioned earlier, RCVS often
follows a monophasic course, and serial imaging of cerebral
vessels is not indicated. Serial transcranial Doppler (TCD) has
been used in limited settings in patients with RCVS to follow
the degree of vasoconstriction.'' We believe that serial TCD
may be especially useful in cases like ours, which present with
severe or worsening neurological deficits to allow time for
preemptive and potentially lifesaving measures.

Various agents have been tried for the treatment of RCVS
but none of them have been proven to be effective.”!*!3
Calcium channel blockers (CCBs) are frequently used, both
intra-arterially and intraorally, but whether they affect eventual
outcome is still debated.>'? Also, corticosteroids have been
reported to worsen outcome in some cases but data are incon-
clusive.>* Our patient was initially started on steroids and later
on oral CCBs. We are not sure whether steroids could have
negatively impacted our patient. Furthermore, our patient
developed fulminant brain edema which did not respond to
highly aggressive surgical (hemicraniectomy) and medical (use
of multiple IV anesthetics) management. This may reflect
edema caused by her strokes, both ischemic and hemorrhagic,
or due to the development of posterior reversible encephalo-
pathy syndrome which often coexists with RCVS and may
contribute significantly to the worsening of edema.'*'

In conclusion, our case represents an uncommon outcome
of RCVS which highlights the variable clinical manifestations
of this generally “benign” disorder. Even though the clinical
recognition of RCVS is growing, the pathophysiology remains
poorly understood. Further studies that help us understand the
various unknowns of RCVS are needed to aid the development
of effective therapies and eventually lead to better outcomes.
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