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Reversible cerebral vasoconstriction syndrome (RCVS), a recently recognized syndrome, is defined as an intermittent
segmental vasospasm of cerebral arteries accompanied by thunderclap headache. The major complications of RCV'S include
ischemic or hemorrhagic stroke, which may cause morbidity and mortality. It is important to detect RCVS in clinical practice
because misdiagnosis may lead to inappropriate treatment. In Thailand, there are only two reported cases of RCVS, which
may reflect an underdiagnosis of this syndrome. To raise awareness of RCVS, we reported a case series of three RCVS cases.
Two of the presented cases had interesting precipitating factors, and two cases had an unusual delayed clinical course.
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Reversible cerebral vasoconstriction
syndrome (RCVYS) is a clinico-radiological syndrome
characterized by recurrent thunderclap headache
with or without neurological deficits and transient
constriction of cerebral arteries that resolve within
three months"?. Thunderclap headache, usually
described as the “worst headache ever”, is the normal
initial presentation of RCVS®¥. 1t is characterized by
focal or diffuse sudden severe headache, reaching
a peak of maximum severity within a few seconds
or minutes!*9. Reversible cerebral vasoconstriction
shown by vascular imaging may be complicated by
ischemic or hemorrhagic stroke*®. Early recognition
ofthe syndrome is very important, because RCVS may
cause neurological complications, and misdiagnosis as
primary angiitis of the central nervous system (PACNS)
may contribute to an unnecessary brain biopsy and
immunosuppressive therapy. RCVS has been widely
recognized in the past decade, as reflected by increasing
publications in the literature; nevertheless, there are
only two reports of RCVS in Thailand”®. Given the
importance of RCVS in clinical practice, we present
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three RCVS cases from a tertiary care center. Two of
the presented cases had interesting precipitating
factors, and two cases had an unusual delayed clinical
course. Written informed consents were obtained from
all reported patients for publication of the present
case reports and accompanying images.

Case Report
Case 1

A 50-year-old Thai female presented with
thunderclap headache in the right frontal area while
she was getting out of bed at 2 a.m. The headache lasted
three hours and the pain was alleviated by one tablet
of paracetamol. She woke up in the morning with a
mild headache that lasted throughout the day. Two days
later, while she was talking with a colleague, she had
a recurrent thunderclap headache in the right frontal
area and was admitted to a private hospital. On
examination, her blood pressure was 180/100 mmHg.
Neurological examinations were normal. Non-contrasted
computed tomography (NCCT) of the brain on the
second day after the initial headache revealed cortical
subarachnoid hemorrhage (cSAH) in the right superior
frontal sulcus (Fig. 1). Magnetic resonance angiography
(MRA) of the brain on the sixth day after the initial
headache revealed multifocal segmental narrowing of
the bilateral middle cerebral arteries (MCAs), the left
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Fig.1  An axial non-contrasted CT scan of the brain on
day 2 after the initial headache, obtained from case
1, shows a linear sulcal hyperdensity in the right
superior frontal sulcus (white arrows), which is

consistent with cortical subarachnoid hemorrhage.

anterior cerebral artery (ACA), and the right posterior
cerebral artery (PCA). During the week after her
admission, she was treated with oral analgesic drugs
for her constant mild headache. However, the headache
persisted and she was referred to King Chulalongkorn
Memorial Hospital (KCMH). She had no underlying
disease and did not take any other medication.

On examination, she was normotensive with
anormal neurological examination. Digital subtraction
angiography (DSA) of the brain was done on the
ninth day after the initial headache and showed mild
to moderate multiple segmental vascular narrowing
involving A3-A5 branches of bilateral ACAs, M2-M4
branches of the right MCA, and P2-P4 branches of
bilateral PCAs, without evidence of intracranial
aneurysm. Transcranial Doppler ultrasound (TCD)
on the tenth day after the initial headache showed
high-flow velocities in the bilateral MCAs, with a
mean flow velocity (V,,.,) of 100 to 108 cm/second
(the normal mean flow velocity of the MCA is less than
80 cm/second)®. RCVS was diagnosed and nimodipine
was prescribed at 240 mg/day for three months. The
headache subsided within the first month of the
treatment. However, a follow-up computed tomography
angiography (CTA) of the brain during this period
revealed a new multifocal caliber narrowing of the
MCA bilaterally. Unfortunately, at the end of the
third month, the patient developed a diffuse mild to
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moderate headache again. Follow-up TCD revealed
high-flow velocities in bilateral MCAs and ACAs.
Nimodipine was prescribed at 240 mg/day until TCD
showed normal flow velocity of all affected vessels,
and follow-up CTA showed a complete resolution of
cerebral vasoconstriction at 6-month.

Case 2

A 35-year-old Thai female had an episode of
thunderclap headache localized around the vertex area
while she was taking a shower 10 days prior to
admission at KCMH. Two recurrent thunderclap
headaches occurred on the second and fifth day after
the initial headache. The headaches were accompanied
by nausea and vomiting, and each attack lasted
three hours. She was admitted to a private hospital on
the first day of thunderclap headache, and neurological
examination was normal. The initial NCCT showed
c¢SAH along cerebral sulci in the left frontal lobe, and
magnetic resonance imaging (MRI) of the brain on the
third day after the initial headache showed cSAH in
the left frontal region. The MRA of the brain revealed
multiple subtle vascular irregularities in MCA, PCA,
and superior cerebellar artery (SCA) branches. She
was treated with intravenous analgesic and was
pain-free during the episode of thunderclap headache.
She had drunk biologically fermented juice such as
fermented star fruit juice, fermented Tinospora crispa
juice, and fermented mangosteen juice for three weeks
before the development of the headache.

On initial examination at KCMH, she was
normotensive, and neurological examination findings
were normal. The DSA of the brain was done on the
tenth day after the initial headache and showed
multifocal narrowing of distal intracranial branches
involving M2, M3, and M4 of the left MCA, M3 and
M4 of the right MCA, and A2-AS of bilateral ACAs
and bilateral SCAs, with no evidence of outpouching
vascular lesion. The TCD on the fifteenth day after the
initial headache showed normal flow velocity in the
right MCA. One day later, TCD showed increasing
flow velocities in the right MCA branches (Fig. 2).
During her hospitalization, she had an intermittent
mild intensity headache at the vertex area. RCVS was
diagnosed and she was treated with nimodipine at
240 mg/day. She was advised to stop taking any
biologically fermented juice. Thereafter, her headache
subsided within a few days, and she never had
thunderclap headache again, even when taking a
shower. The 3-month follow-up MRA showed new
focal segmental vasoconstriction at bilateral ACAs
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Fig.2  Transcranial Doppler ultrasound (TCD) waveform
on day 16 after the initial headache, obtained from
case 2 demonstrates elevated right middle cerebral
artery flow velocity. The mean flow velocity was

116 cm/second at a depth of 60 mm.

and the M2 branch of the left MCA, with subsequent
resolution of the right MCA vasoconstriction.
Nimodipine was prescribed at 240 mg/day until all
intracranial vessels appeared normal on follow-up
MRA of the brain at 6-month.

Case 3

A 53-year-old Thai female presented with
diffused thunderclap headache predominant at
bi-temporal regions occurred while she was driving
17 days prior to admission at KCMH. She did not
have nausea or vomiting. At that time, she was admitted
to a private hospital. The physical and neurological
examination findings were unremarkable. The NCCT,
MRI, MRA, magnetic resonance venography (MRV)
of the brain, and lumbar puncture (LP) on the first day
of the initial headache were normal. The pain lasted
for a few hours and was alleviated by intravenous
analgesic. One day later, the headache improved and
she was discharged from the hospital with a mild
headache. Four hours after being discharged, she had
a recurrent thunderclap headache and was readmitted
at the same hospital.

On examination, her blood pressure was
slightly elevated at 145/90 mmHg. Neurological
examination findings were normal. The MRI and MRV
of'the brain were repeated, with normal findings on the
third day after the initial headache. After intravenous
analgesic every 8 to 12 hours, the headache improved
again. During the first week after admission, she had
only a mild headache. However, on the seventh day
after initial symptoms, the headache worsened,
persisted all day, and was not relieved by any
analgesic. She developed progressive deterioration of
consciousness within two days. NCCT of the brain on
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the ninth day after the initial headache revealed
intracerebral hemorrhage (ICH) in the right frontal
lobe (Fig. 3A). A craniotomy with clot removal
was performed. Pathology of the brain tissue was
negative for inflammatory change including vasculitis.
Three days after the craniotomy, she developed
asymmetrical paraparesis, with the left side more
affected, and MRI and MR A of the brain were repeated.
New bilateral small infarctions in parasagittal area
and wedge-shaped infarct in the left parietal lobe
were detected (Fig. 3B). The MRA of the brain on the
twelfth day after the initial headache demonstrated
diffuse irregularity, with multifocal moderate to severe
stenosis of intracranial arteries (Fig. 4A).
Laboratory investigations for vasculitis
including antinuclear antibody (ANA), anti-double
stranded DNA (anti-dsDNA), anti-Smith (anti-Sm),
venereal disease research laboratory (VDRL), anti-
nuclear ribonucleoprotein (anti-nRNP), anti-Sjogren’s
syndrome antigen A (anti-SSA), anti-Sjogren’s
syndrome antigen B (anti-SSB), C3 complement, and
C4 complement were all unremarkable. Erythrocyte
sedimentation rate (ESR) was 85 mm/hour (normal
range 0-15 mm/hour) and C-reactive protein (CRP)
was 12.85 mg/L (normal range <3 mg/L). Pulse
methylprednisolone, dexamethasone, nimodipine, and
cyclophosphamide were prescribed for three days and
she was referred to KCMH. She had no underlying
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Fig.3  Case 3 with lobar intracerebral hemorrhage and
ischemic infarcts. (A) Axial non-contrasted CT
scan of the brain obtained on day 9 after the
initial headache demonstrates lobar intracerebral
hemorrhage in the right frontal lobe (white arrow).
(B) Axial diffusion-weighted image (DWI) on day
12 after the initial headache shows several small
foci of diffusion restriction in bilateral parasagittal
area and a larger wedge-shaped diffusion-restricted
lesion involving both the cortical and subcortical
area of the left parietal lobe, representing acute/
subacute ischemic infarctions (white arrows).
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disease but took many vitamins and supplements
including vitamin C, vitamin B, shark oil, calcium,
coenzyme Q10, melatonin, Banner protein capsules
composed of 18 amino acids, senokot, Nutrilite®
supplements, Thai herbal medicine including Curcuma
longa capsule, Ya-Khiaw, and Indian herbal medicine
including Symphytum officinale 200 CK.

The examination at KCMH revealed a blood
pressure of 116/80 mmHg. She was drowsy and had
triparesis. Motor power at the left upper extremity
was grade 4/5 (MRC), at the left lower extremity was
grade 1/5 (MRC), and at the right lower extremity was
grade 2/5 (MRC). The MRA and MRI of the brain on
the nineteenth day after the initial headache showed
mild focal narrowing of the M1 segment of the left
MCA, irregular contour of both ACAs, and the infarcts
remained unchanged. The RCVS was diagnosed
and nimodipine was initially prescribed at 30 mg
orally every four hours. However, she became
hypotensive after taking three doses of nimodipine, and
nimodipine was withdrawn. Pulse methylprednisolone,
dexamethasone, and cyclophosphamide were
discontinued. The TCD on the eighteenth day after
initial headache showed eclevated flow velocity in
the right MCA with a V., of 89 to 101 cm/second.
On the twenty-ninth day after her initial headache,
MRA showed some reversal of narrowing segments of
the cerebral vessels, and all of the narrowing segments
of the cerebral vessels returned to normal by the
forty-eighth day after the initial headache (Fig. 4B).

Fig. 4

Magnetic resonance angiography (MRA) of the
brain, obtained from case 3, demonstrates a
resolution of cerebral vasoconstriction. (A) MRA
performed on day 12 after the initial headache
shows diffuse irregularity with multifocal moderate
to severe stenosis of intracranial arteries including
bilateral supraclinoid ICAs, bilateral ACAs,
bilateral MCAs, and vertebrobasilar junction
(white arrows). (B) MRA on day 48 day after
initial headache reveals complete resolution of
vasoconstriction of all affected vessels.
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Thirty-two days after admission to KCMH, the
patient still had paraparesis and was transferred to a
rehabilitation center.

Discussion

The RCVS is known as an increasingly
common cause of thunderclap headache. Cheng et al
recently reported that nearly half of the patients who
present with thunderclap headache (45.8%) and
sudden headache (45.2%) were ultimately diagnosed
with RCVSU19 In RCVS, the unique characteristic of
thunderclap headache is the frequency of the attacks.
Almost all RCVS patients (80-100%) had recurrent
thunderclap headache, with a mean frequency of
four attacks within four weeks®%!“13); whereas, 80%
of patients with aneurysmal SAH merely had a single
attack of thunderclap headache'®. In addition, 50 to
75% of RCVS patients had a baseline mild headache
between each attack of thunderclap headache®*!¥,
All patients in the present series had multiple episodes
of thunderclap headache, and the first and third case
had mild headache between thunderclap headache
occurrences.

Other clinical presentations of RCVS are
focal neurological deficits and seizure. In a large series
by Singhal et al, focal neurological deficits such as
aphasia, hemiparesis, ataxia, and visual deficits were
found in 43% of RCVS patients, and seizures were
found in 17%®. Most neurological deficits are
transient, but intracerebral hemorrhage or ischemic
stroke can cause persistent deficit*%!>. In the present
series, persistent focal neurological deficit in the third
case was a result of bilateral infarction in parasagittal
area. She also had deterioration of consciousness
from intracerebral hematoma.

Neurological examination of RCVS patients
is usually normal on initial presentation. Neuroimaging
such as NCCT, CTA, MRI, MRA, DSA, or high-
resolution vessel wall MRI play major roles in the
definite diagnosis of RCVS. Angiographic findings of
RCVS patients typically manifest as a “strings and
beads appearance”, which is defined as alternating
segmental arterial constriction and dilatation of
intracranial and extracranial vasculatures on CTA,
MRA, or DSA®11® Tnitial angiographic evaluation
can appear normal in up to 33% of patients within the
first week due to the natural history of vasoconstriction'?.
The small distal arteries (the third or fourth order
branch of cerebral arteries) are affected first, and are
usually not visualized on angiography!®. The large
proximal arteries (the first or second order branch)

J Med Assoc Thai Vol. 99 No. 1 2016



are subsequently affected and can be detected by
angiography later on®'.

Angiographic findings for the first and second
case in the present study showed complete resolution
of vasoconstriction at the sixth month after clinical
onset, which was beyond the normalization period
proposed in diagnostic criteria for RCVS!2). However,
RCVS was diagnosed due to evidence of reversibility
of vasoconstriction and improvement of the clinical
syndrome. There are few papers reporting the delayed
resolution of vasoconstriction at 6-month in RCVS®%2),
From this evidence, we strongly believe that the
timing of resolution of vasoconstriction is not
limited to 12 weeks, and the duration of resolution of
vasoconstriction in the diagnostic criteria should be
extended.

The TCD is a noninvasive, less expensive
tool to evaluate hemodynamic properties of medium
to large cerebral arteries®>?®. Serial TCD monitoring
is a sensitive tool to detect hemodynamic changes of
cerebral arteries and may be helpful in the diagnosis
and treatment of RCV'S as demonstrated in the second
case of the present case series.

Apart from the vascular imaging findings, the
neuroimaging obtained by NCCT or MRI includes
¢SAH, ICH, cerebral infarction, or reversible brain
edema. Previous series reported that cSAH was found
in 30 to 81% of RCVS patients*!'>2D and usually
appears within the first week of the initial headache®').
ICH was found in 12 to 20% of patients and was
mostly present with a single lobar hemorrhage, usually
occurring within a week of the initial headache®®!%),
Cerebral infarctions can be found in 39% of RCVS
cases and mainly occur in arterial watershed regions%.
Generally, cerebral infarcts related to RCVS are found
in the second week after the initial headache®®'?. In
the third week after the initial headache, 9 to 38% of
RCVS cases may also face reversible brain edema in
the posterior part of the cerebral hemisphere, which is
consistent with posterior reversible encephalopathy
syndrome (PRES)“*!?. In the present series, the first
and second cases had cSAH within one or two days
after the initial headache, whereas the third case had
lobar ICH and cerebral infarction in the second week
after the initial headache, which were associated with
subsequent neurological deficits.

The RCVS can spontaneously occur, or it
can be secondary to precipitating factors®®*!3, Major
precipitating factors are the postpartum period and
vasoactive drugs'*9, Other precipitating factors that
have been reported include bathing or showering®1%13-24,
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sexual activity (just before or at orgasm)©!3:29,
exertion®'® valsalva maneuver'®, emotion®,
bending®?®, altitudinal change (cold weather)?,
catecholamine-secreting tumors®”, exposure to
immunosuppressants®?®_ blood transfusion®-3,
extracranial or intracranial large artery disorders(®3239,
head trauma®’37, carotid endarterectomy®®3,
spontaneous intracranial hypotension®?, and
consumption of herbal energy drinks“#?. Among
these triggers, bathing or showering is a unique trigger
that may precipitate RCVS(%2%, Cheng et al recently
reported that all patients with sudden or thunderclap
headache who reported bathing as a trigger were
diagnosed with RCVS (100%, n = 6)!%. Wang et al
also reported that 62% of patients with bath-related
thunderclap headache had evidence of RCVS©@¥,

In the second case of the present series,
the precipitating factor might be related to showering.
In addition, this patient had a history of drinking
biologically fermented juice, which may be another
precipitating factor of RCVS. However, there are no
published reports regarding this issue. Theoretically,
fermented fruit or fermented vegetables contain
excess tyramine, a monoamine product that acts as a
catecholamine-releasing agent, may cause systemic as
well as intracranial vasoconstriction®*9. In the third
case, the patient took various supplements such as
vitamins and herbal medicine. Two previous case
reports demonstrated that cerebral vasculopathy and
stroke occurred after consuming an herbal energy drink
that contained a sympathomimetic component“!?.
Accordingly, herbal medicine may be related to RCVS
in the third case. Indeed, definite cause relate between
biologically fermented juice, herbal supplement, and
RCVS cannot be established based on case reports;
however, these findings might be of interest for future
studies.

Incidence and prevalence of RCVS have not
been established at the time of the present report.
However, this syndrome usually affects females more
commonly than males, and age of onset is around 42
years*61112 - Al of the patients in the present series
were females aged 35 to 53 years, which is consistent
with the epidemiological data from the previous
studies.

At the time of the present study, a randomized
control trial for specific treatment of RCVS has not
been established. Calcium channel blockers such as
nimodipine®®, verapamil®”, and magnesium sulfate®>*®
have been used for reducing the intensity and frequency
of the headache but did not substantially improve the
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outcome®™. Glucocorticoid seems to be ineffective for
preventing clinical deterioration; furthermore, it
relates to poor outcome™. In the present series, after
removing precipitating factors and calcium channel
blocker treatment, the clinical features improved and
angiographic findings returned to normal. The majority
of RCVS patients have a good prognosis and outcome.
Headache and angiographic findings of most RCVS
patients spontaneously resolve without residual
deficit within three months. The fatality rate was less
than 1%"Y. However, sequential stroke, including
intracerebral hemorrhage or ischemic stroke, may
cause permanent deficit.

Recurrence of RCVS can occur after the first
attack. A long-term follow-up study from Chen et al
demonstrated that 5% of RCVS patients had recurrences
of RCVS from six months to seven years after the initial
diagnosis of RCVS®), In the present study, at the third
month, the first case had recurrent mild to moderate
headache with increasing flow velocity of bilateral
MCAs and ACAs detected by TCD, and the second
case had evidence of new vasoconstriction. However,
we cannot conclude that they had recurrences of RCVS,
due to a lack of evidence of complete resolution of
vasoconstriction before the recurrence of symptoms.
This dynamic change could be counted as part of the
first bout even beyond 12 weeks.

The clinical picture of a thunderclap headache
and features of vascular imaging suggest two important
differential diagnoses, i.e., ancurysmal SAH and
PACNS. Aneurysmal SAH usually has a single attack
of thunderclap headache with clinical syndromes
of meningeal irritation and increased intracranial
pressure3%3D  The CSF typically shows evidence
of subarachnoid hemorrhage®?. Furthermore,
vasoconstrictions secondary to aneurysmal SAH
typically present around the area of aneurysmal
rupture™2D, In PACNS, the headache is often
characterized by insidious onset and a slowly
progressive course!'**®, The CSF analysis in PACNS
typically reveals an aseptic meningitis profile®?, in
contrast to a normal to near-normal CSF profile in
RCVS®:2420 The MRI and MRA of the brain in
PACNS typically demonstrate various ages of
multifocal infarcts with persistent or progressive
intracranial arterial narrowing!**?. Additionally, high-
resolution vessel wall MRI in PACNS generally shows
vessel wall enhancement due to the inflammatory
nature of the underlying pathology®>*®. In cases with
equivocal diagnosis, a brain biopsy that shows evidence
of inflammation of small and medium vessels may be
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an appropriate diagnostic test®®. The ESR and CRP in
RCVS are usually normal, whereas elevated ESR has
been reported in 22.4% of PACNS cases™!!535758) The
elevated ESR and CRP in the third case of the present
study may be related to inflammatory response after
craniotomy©%0),

In conclusion, RCVS is a common disease
and should be detected in patients who present with
recurrent thunderclap headache. Initial vascular
neuroimaging in the first few days can be normal, and
serial imaging is helpful for diagnosis. Discontinuation
of precipitating factors plays a major role in the
treatment, and calcium channel blockers can be used
for reducing pain intensity and frequency. Corticosteroid
treatment is not recommended for treatment of
RCVS due to its ineffectiveness and the possibility of
leading to a poor outcome.

What is already known on this topic?

RCVS is a clinico-pathologic syndrome,
which is defined as intermittent cerebral vasospasm
with thunderclap headache. Most of the signs and
symptoms of RCVS usually resolve spontanecously
within 3 months. The RCVS was recently recognized
in the past decade; however, only two cases have been
reported in Thailand.

What this study adds?

The present study reported the clinical
history, radiographic findings, treatment, and outcome
of three RCVS cases. Two cases in this series had
interesting precipitating factors, including herbal
supplements and biologically fermented juice,
which are widely used in Thailand. Moreover, two of
three cases had an unusual delayed course. Therefore,
the present case series may reflect a broad spectrum
of precipitating factors and natural history of RCVS.
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