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Abstract:

A 48-year-old man had convulsions, and magnetic resonance angiography (MRA) showed diffuse constric-
tion of the cerebral arteries. He was suspected of having primary angiitis of the central nervous system
(PACNS) and treated with steroid for three days. The MRA abnormality disappeared after a week. After 69
days, he developed dizziness, and MRA revealed recurrence of cerebral artery stenosis. Nevertheless, the
symptoms and abnormal MRA findings recovered promptly without treatment. He was diagnosed with revers-
ible cerebral vasoconstriction syndrome (RCVS) without headache. This case suggests that RCVS should be
a differential diagnosis in patients without headache whose MRA findings show multiple cerebral artery
stenosis.
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Introduction

Reversible cerebral vasoconstriction syndrome (RCVS) is
a clinical and radiologic syndrome characterized by a severe
headache and multifocal segmental vasoconstriction of cere-
bral arteries that improves spontaneously within three
months (1). A wide variety of brain lesions, such as convex-
ity subarachnoid hemorrhaging (cSAH), intracerebral hemor-
rhaging (ICH), posterior reversible encephalopathy syn-
drome (PRES), and ischemic stroke (IS), are known to be
complicated by RCVS (2). The characteristic headache is a
thunderclap headache (TCH) that is hyperacute severe and
reaches its maximal intensity in less than a minute (3). TCH
is the most common symptom of RCVS, and 78-100% of
patients experience TCH as initial manifestation (4-6). Thus,
RCYVS is typically diagnosed on the basis of the clinical and
radiologic presentation by excluding other causes of
TCH (7). In contrast, Wolff et al. reported that some patients
with RCVS do not have TCH, and a few of them do not
have any headache at all (8).

We herein report a patient with RCVS without headache
over the course of two attacks whose symptoms were diffi-
cult to differentiate from those of primary angiitis of the
central nervous system (PACNS).

Case Report

A 48-year-old man was transferred to our hospital due to
a convulsion. In the morning of the day when he had the
convulsion, he had conversed with his family in a normal
healthy state. He was undergoing treatment for psoriasis vul-
garis with apremilast and had a history of untreated hyper-
tension.

When arriving at our hospital, his consciousness level was
disturbed (Glasgow Coma Scale 4-4-5), and he was vomit-
ing. Therefore, he was unable to follow the instructions of
the medical staff. His blood pressure was 169/101 mmHg,
pulse was 129 beats per minute, body temperature was
36.1°C, respiratory rate was 36 breaths per minute, and oxy-
gen saturation was 100% (10 L/min reservoir mask). He had
red scaly rashes on his limbs and trunk. His pupils were
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Figure 1.

Head MRI findings on admission. Upper (A) and lower panels (B) show axial slices at the

level of the foramen of Monro and centrum semiovale, respectively. (A) Diffusion-weighted imaging
(DWI) demonstrates a high signal intensity in the left deep white matter near the splenium of the
corpus callosum; without changes in the apparent diffusion coefficient (ADC). Fluid-attenuated in-
version recovery (FLAIR) MRI shows a high signal intensity in the same area, suggesting subacute
phase or later cerebral infarction (yellow arrows). FLAIR MRI also shows a low intensity area near
the cerebral infarction with a low intensity on T2 star-weighted imaging, indicating old hemorrhage
(white arrows). (A, B) FLAIR MRI shows multiple high intensity areas in the left frontal lobe and
right deep white matter with or without low intensity on T2 star-weighted imaging, indicating old
infarction or hemorrhage, respectively (red arrows).

equal in size (3.0 mm in diameter), round, and reactive to
light. Although it was difficult to evaluate his strength accu-
rately due to disturbance of consciousness, there was no ob-
vious motor paralysis. The deep tendon reflexes of all four
limbs were decreased. He showed no meningeal signs, such
as nuchal rigidity, Kernig’s sign and Brudzinski’s sign.
Other physical and neurological examinations were normal.

On laboratory tests, his white blood cell (WBC) count
was 20,000/uL. with 89.3% neutrophils. Both D-dimer (<0.5
pg/mL) and C-reactive protein (<0.05 mg/dL) levels were
within the normal ranges. Immunological tests for rheuma-
toid factor, antinuclear antibodies, anti SS-A/SS-B antibod-
ies, anti-neutrophil cytoplasmic antibody, anti-cardiolipin an-
tibody, and lupus anticoagulant were negative. A cerebrospi-
nal fluid (CSF) examination showed increased WBC counts
(76/3 pL) with 99% lymphocytes, and normal ranges of pro-
tein (44 mg/dL), glucose (66 mg/dL), and IgG index (0.58).
The CSF culture and herpes simplex virus (HSV)-1/2DNA
test were negative.

Whole-body computed tomography (CT) with contrast re-
vealed that there were no organs and blood vessels with
poor contrast enhancement. Diffusion-weighted magnetic
resonance imaging (MRI) of the head without contrast dem-
onstrated a high signal intensity in the left deep white mat-
ter near the splenium of the corpus callosum, without a
change in the apparent diffusion coefficient (ADC). Fluid-

attenuated inversion recovery (FLAIR) MRI showed a high
signal intensity in the same area. The lesion was suspected
to be a subacute phase or later cerebral infarction (Fig. 1A).
FLAIR MRI showed a low-intensity area near the cerebral
infarction with a low intensity on T2 star-weighted imaging,
indicating old hemorrhaging (Fig. 1A). FLAIR MRI also re-
vealed multiple high-intensity areas in the left frontal lobe
and right deep white matter with or without low intensity on
T2 star-weighted imaging, indicating old infarction or hem-
orrhaging, respectively (Fig. 1A, B). MRA revealed multifo-
cal segmental cerebral artery vasoconstriction, which was
most prominent in the bilateral posterior cerebral arteries
(Fig. 2A).

After arriving, he was intubated to secure the airway. Mi-
dazolam and propofol were used for sedation and to prevent
convulsions. Levetiracetam and valproic acid were initiated
for convulsion. Because he was suspected of PACNS based
on the results of the MRA and CSF analysis, high-dose in-
travenous methylprednisolone (1,000 mg daily for 3 days)
was initiated from the next day of hospitalization. Intrave-
nous acyclovir (10 mg/kg Q8h) was administered until the
result of HSV-DNA was confirmed to be negative. Paroxys-
mal waves were not detected on the electroencephalogram
two days after administration. A follow-up CSF examination
on day 8 showed normalized WBC counts (2/3 pL). The pa-
tient did not develop convulsions after hospitalization, so he
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Figure 2. Time course of the MRA and MRI findings 1 (A), 10 (B), 69 (C), 70 (D), and 295 days (E)
after onset. (A) Multifocal segmental cerebral artery vasoconstriction is most prominent in the bilat-
eral posterior cerebral arteries (yellow arrows). (B) Disappearance of the abnormal findings observed
on day 1. (C) Multiple cerebral artery stenosis (red arrows). (D) Normalization of cerebral artery
stenosis. (E) No new lesions were detected (orange arrows).

was extubated. Follow-up MRA showed that the multifocal
segmental cerebral artery vasoconstriction had disappeared
(Fig. 2B). There were no neurological abnormalities, and he
was discharged on day 26. On day 52, amlodipine was initi-
ated for hypertension.

On day 69, he developed dizziness and consulted another
hospital. MRA showed multiple cerebral artery stenosis
(Fig. 2C), and he was transferred to our hospital on day 70.
On arrival, MRI and CSF examinations were performed.
MRI and MRA revealed no new intracranial lesions and
cerebral artery stenosis, respectively (Fig. 2D). His CSF
contained WBCs (1/3 pL) and protein (34.2 mg/dL) concen-
trations within the normal range. In addition, a neurological
examination revealed no evidence of abnormal findings, and
the dizziness had disappeared at arrival. The patient also re-
ported that there was no headache during the course of the

two clinical attacks. Finally, these findings led us to exclude
PACNS, and he was diagnosed with RCVS without head-
ache. No new lesions were detected on follow up MRI after
hospital discharge on day 295 (Fig. 2E).

Discussion

The exact pathogenesis of headache in RCVS remains un-
clear (9); however, it is inferred that a sudden change in
central vascular tone may stretch the vessel walls and result
in TCH at the initial stage of RCVS (3). As with TCH, sei-
zures are an early complication of RCVS, and are present in
1-17% of cases (1). Thus, the presence of headache in
RCVS cases with seizure may be unclear, as patients with
disturbed consciousness cannot describe their symp-
toms (10, 11). Although the possibility that our patient had

2323



Intern Med 60: 2321-2326, 2021

DOI: 10.2169/internalmedicine.6560-20

Table. The Characteristics of Patients without Headache Associated with RCVS.
Case Age Sex Precipitant Neurological symptoms Complications Outcome Reference
) factor
1 25 Female None Diplopia, right ataxia IS mRS 0 12
2 35 Male None Left hemiparesis IS mRS 0 12
3 27 Male Cannabis Right paresthesia IS mRS 0 12
4 38 Male Nasal Right ataxia, dysarthria IS mRS 1 12
decongestants
5 36 Male None Vertigo, right hemiparesis IS mRS 0 12
6 31  Female Postpartum Left hemiparesis IS Persistent deficit 13
Serotonergic
antidepressant
7 24 Female Postpartum Generalized tonic-clonic cSAH Asymptomatic 14
seizure
8 42 Male Cannabis Transient episodes of right 1S Asymptomatic 15
hemiparesis
9 32 Female Pregnancy Dizziness, diplopia IS mRS 0 16
10 46 Male None Visual field defect, left IS NA 17
lower limb weakness
11 48 Male None First attack; None IS, ICH mRS 0 Our case

Second attack; convulsion
Third attack; dizziness

RCVS: reversible cerebral vasoconstriction syndrome, IS: ischemic stroke, cSAH: convexity subarachnoid hemorrhage, mRS: modified

Rankin Scale, NA: not attributable, ICH: intracerebral hematoma

headache at the first hospitalization cannot be ruled out, he
insisted that there was no headache during both the first
hospitalization before the convulsion and the second hospi-
talization. Previous reports have presented detailed informa-
tion of the clinical and radiological features of 10 patients
with RCVS without headache (Table) (12-17). These reports
showed several characteristics of RCVS without headache.
First, all of the patients had cerebrovascular disease accom-
panied by RCVS; nine had ischemic stroke, and one had
cSAH. In the present case, MRI showed subacute or later
phase cerebral infarction and old hemorrhaging. These may
have been complications of RCVS, as cerebrovascular dis-
ease is often associated with RCVS. Nonetheless, he did not
have any symptoms before the day of the hospitalization.
We concluded that RCVS did not accompany ischemic
stroke at the time when he was hospitalized with the convul-
sion. This case suggests that RCVS can lead to asympto-
matic attack, and it is rare for clinical RCVS attack without
headache and cerebrovascular disease to occur together. Re-
garding the patient’s dizziness, stenosis of the basilar artery
seemed to result in the symptoms of a transient ischemic at-
tack. Second, the clinical outcomes of almost all previously
described patients were good, and all were under 50 years
old. Our patient had common features with those patients in
that no sequelae remained, and he was 48 years old.

The diagnostic criteria for RCVS proposed by Calabrese
in 2007 include the presence of severe acute headache (18).
Clinically, RCVS is considered in patients with a hyperacute
severe headache (18), whereas radiological aspects are im-
portant in cases of RCVS without headache (8). Multiple
cerebral artery stenosis is a critical feature of RCVS. Many
diseases, such as PACNS, secondary central nervous system
vasculitis, infectious disease, multiple embolic cerebral in-

farcts, anti-phospholipid antibody syndrome, and Moyamoya
disease, have the same feature (19). In our case, examina-
tions such as laboratory tests, whole-body CT, and head
MRI excluded differential diagnoses other than PACNS.

We initially suspected that PACNS was the cause of his
symptoms based on the results of MRA and CSF studies.
The classical diagnostic criteria for PACNS proposed by
Calabrese and Mallek in 1988 include angiographic and
histopathological examinations (20). As with digital subtrac-
tion angiography (DSA), MRA can also detect multilocular
stenosis, multiple narrowing and dilatation, and other abnor-
mal findings of intracranial vessels that are caused by cen-
tral nervous system vasculitis (21) and can be implemented
in the PACNS diagnostic approach (22). Nevertheless, the
limited diagnostic specificity of MRA and DSA leads to dif-
ficulty distinguishing between PACNS and RCVS (23).
Thus, Beuker et al. proposed considering a CSF profile for
the PACNS diagnosis (24). In PACNS, the CSF analysis
findings are abnormal (leucocytosis and high total protein
concentrations); however, in RCVS, these findings are nor-
mal or near normal (protein concentrations <100 mg/dL,
<15 WBC/uL) (18). In our case, PACNS was suspected
rather than RCVS initially because the patient’s MRA
showed multifocal vessel narrowing, and his CSF study
showed leucocytosis. DSA was not performed for two rea-
sons. First, we had already detected abnormal MRA findings
that were compatible with the diagnosis of PACNS. Second,
DSA reportedly sometimes aggravates ischemic lesions of
PACNS (25) and vasoconstriction of RCVS (2). In addition,
we did not perform a biopsy before initiating corticosteroid
therapy because it is highly invasive; however, a biopsy is
crucial for a PACNS diagnosis (26). A biopsy is encouraged,
especially when considering prolonged immunosuppressant
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treatment of patients suspected of PACNS (23).

In addition to CSF analyses, it has been reported that the
characteristic headache can help distinguish RCVS from
PACNS (24); this is also referenced in the diagnostic criteria
of RCVS (18). TCHs are typical in RCVS, whereas they are
subacute and progressive in PACNS. However, the headache
characteristic is not useful when patients do not have head-
aches. Of note, a CSF analysis of convulsion and cerebral
infarcts may show pleocytosis, as seen in our case (27, 28).
It is thus challenging to differentiate RCVS without head-
ache and PACNS at first consultation, and we may need to
initiate corticosteroid therapy because early treatment is in-
dispensable to avoid poor outcomes in PACNS (29). The
cerebrovascular abnormality observed in our case normal-
ized completely and rapidly, while that of PACNS is fre-
quently irreversible (30). Thus, our case was correctly diag-
nosed thanks to careful follow-up.

In conclusion, we experienced a patient with RCVS who
presented with convulsion and dizziness. RCVS should be
considered as a differential diagnosis for patients without
headache whose MRA show multifocal segmental cerebral
artery vasoconstriction. At the initial consultation, it is diffi-
cult to distinguish RCVS without headache from PACNS.
The clinical course after the onset may play a key role in
the diagnosis, and a biopsy should be considered according
to the clinical course.
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