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ABSTRACT

Reversible Cerebral Vasoconstriction Syndrome (RCVS) is a syndrome mimicking diverse clinical and radiological conditions.
Pathologically there is altered cerebral vascular tone without histological evidence of active inflammation or vasculitis. Most
common clinical presentation is hyper acute thunderclap headache with or without neurological deficit. It poses a great diagnostic
dilemma; however knowledge of symptoms and radiological manifestations can help in accurate diagnosis and treatment.
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CASE REPORT

A 25-year-old female presented to Neurology Emergency with history
of sudden onset behavioural change, inability to identify attendants
and with irrelevant talking since two weeks which was noticed by
her family members. An hour after the admission she developed
inability to walk which was followed by two episodes of generalised
tonic-clonic seizures. Thereafter, patient became unconscious and
was admitted into the Intensive Care Unit (ICU). During her stay
in ICU she was given antiplatelet-acetylsalicylic 150 mgHS; lipid
lowering agent-atorvastatin 10 mg HS; analgesic-acetylaminophen
500 mg g4hr PRN; for headache. Detailed enquiry from the relatives
revealed an episode of severe, continous pain in the central abdomen
accompanied with vomiting that happened four months back. The
pain lasted for 10 days. This was relieved by medication from a local
doctor. Details of the medical treatment were not available with the
patient. There was no past history for any medical illness or any
chronic drug use. General physical examination was unremarkable.
Laboratory investigations were done and revealed normal complete
blood count, Erythrocyte Sedimentation Rate (ESR), liver function
tests and kidney function tests. Cerebrospinal Fluid (CSF) analysis
was also within normal limits. Since patient presented with history
of pain abdomen and neurological changes urinary porphobilinogen
was done which came out to be normal. Abdominal sonography
was done which revealed normal visceral organs without any
hepatosplenomegaly with normal major abdominal vessels and
their branches. MRI brain with MR Angiography (MRA) was done
which showed multifocal areas of hyperintensities on T2WI with

[Table/Fig-1a-b]: a) Axial T2WI image and b) Axial DWI image displaying multifocal
areas of cortical and subcortical hyperintensities in bilateral fronto-parietal region
consistent with acute infarcts with diffusion restriction.
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[Table/Fig-1c-d]: c) TOF (Time of Flight) MR Angiography in coronal and d) axial
projection showing multifocal segmental areas of luminal narrowing (arrows) with
skip areas giving a beaded appearance involving bilateral A1 and A2 segments of
ACA (white arrow heads); bilateral M1 and M2 segments of MCA (black open arrow
heads) and bilateral P1 and P2 segments of PCA (black open arrows).

[Table/Fig-1e-h]: Follow up MRI images after 3 months: e) Axial T2WI image;
f) Axial DWI image; g) TOF MR Angiography coronal projection and; h) TOF MR
Angiography axial projection, reveal gross reduction of hyperintensities in fronto-
parietal region on DWI (f) consistent with chronic infracts in T2W axial image () in
the areas corresponding to earlier lesions of acute infarct with diffusion restriction.
Corresponding TOF MR Angiography coronal and axial images (g and h) showing
complete resolution of multifocal narrowing’s in bilateral A1 and A2 segments of
ACA (white arrow heads); bilateral M1 and M2 segments of MCA (black open arrow
heads) and bilateral P1 and P2 segments of PCA (black open arrows).
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diffusion restriction in bilateral fronto-parietal lobes involving cortex
and subcortical white matter [Table/Fig-1a,b]. On MRA diffuse
multifocal segmental areas of luminal narrowing with skip areas
were seen, giving beaded appearance in proximal segments of
bilateral Anterior Cerebral Arteries (ACA), Middle Cerebral Arteries
(MCA) and Posterior Cerebral Arteries (PCA) [Table/Fig-1c,d]. No
Evidence of Subarachnoid Haemorrhage (No e/o SAH). Possibilities
of primary angitis of brain and RCVS were kept.

During the course in ICU, patient regained complete consciousness
after 15 days and was able to identify the relatives and became
self ambulatory. She complained of loss of vision in the left half of
her field of vision. Patient was discharged from the hospital and
was explained to come for follow up in the Outpatient Department
(OPD). MRI brain with MRA was repeated after three months which
revealed chronic infracts [Table/Fig-1e,f] in the areas corresponding
with diffusion restriction in previous scans and a normal MRA
[Table/Fig-1g,h]. Based on the aforementioned findings along
with demonstrable reversibility of intra-cranial arterial stenosis and
residual chronic infarcts a diagnosis of RCVS was suggested.
Patient was discharge on the same medical treatment which was
given in ICU. Presently, the patient is on three monthly follow up in
the OPD and is doing well without any recovery of her vision.

DISCUSSION

Reversible cerebral vasoconstriction syndrome is a syndrome
historically known by various names viz., migrainous vasospasm,
Postpartum vasospasm, sexual vasospasm, drug induced
vasospasm, Call-Flemming vasospasm etc, but is now been unified
as RCVS by Calabrese LH et al., [1].

RCVS is a well known syndrome mimicking diverse conditions
both clinically and radiologically. Because of diverse spectrum,
it may represent common endpoint to various conditions [1,2].
Pathologically, there is altered cerebral vascular tone without
histological evidence of active inflammation/vasculitis which
may lead to ischaemic stroke, associated complications or even
death. Various mechanism have been postulated to play role in
manifestation of RCVS such as: (@) sympathetic over activity as
evidenced by correlation of disease activity with blood pressure
changes; (b) oxidative stress -increase urine levels of prostaglandin;
and (c) endothelial dysfunction because of similar radiological picture
as Posterior Reversible Encephalopathy Syndrome (PRES) [1-3].

It can occur spontaneously or secondary to various inciting triggers
(both hormonal and biochemical) and factors such as migraine,
postpartum state, exposure to vasoactive substances or drugs,
tumours such as pheochromocytoma, bronchial carcinoid tumour,
paraganglioma, trauma, surgery, dissection, unruptured aneurysm,
various medical conditions such as antiphospholipid syndrome and
thrombocytopenic purpura etc., [1,4-6].

It typically affects patients in 4™ decade (mean age group); however,
children and adolescent can be affected with female to male ratio
being 2:1 [3].

Clinically, RCVS most commonly presents as hyper acute
thunderclap headache having waxing and waning course [7,8].
Alternatively in association or as sequelae there may be focal
neurological deficit, generalised seizures, altered mental status,
transient ischaemic attack, cerebral infarction, visual disturbances,
aphasia, hemiparesis, convexity subarachnoid haemorrhage or
concomitant PRES etc., [1,4-6].

It poses agreat diagnostic dilemma; however, knowledge of symptoms
and radiological manifestations can help in accurate diagnosis and
treatment [1]. Diagnostic work-up includes laboratory and radiological
evaluation to document and monitor cerebral vasoconstriction and to
rule out potential differential diagnosis and complications.

Proposed diagnostic criteria by Calabrese LH et al., [1] which
has been modified by International Health Society includes [5]: 1)
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hyperacute thunderclap headache with/without neurological deficit;
2) monophasic course with no fresh symptom at one month; 3)
normal/mild elevated CSF proteins <80 mg/dL; Leukocyte level
<10/mm?3; normal glucose level; 4) CT/MR/catheter angiography
-multisegmental cerebral artery vasoconstriction; 5) reversibility of
angiographic abnormalities within 12 weeks, if death occurs then
rule out other possible differentials on postmortem. These criteria
have not been validated but provide useful clinical diagnosis.

Diagnostic work-up includes laboratory and radiological evaluation.
Biochemical analysis includes ESR, CRP and CSF analysis (WBC
and protein levels) all of these usually being within normal limits or
minimally elevated [2,3].

Imaging evaluation mainly includes non invasive tests such as
transcranial Doppler, CT/MRA or invasive study such as catheter
angiography [3,9]. Imaging is done mainly to document and monitor
cerebral vasoconstriction with near total reversal after 12 weeks and
rule out potential differential diagnosis and complications (stroke,
haemorrhage, vasogenic oedema) [1,9,10].

According to published reports in literature [11,12] typically findings
of RCVS on MRA are multifocal narrowing with skip areas giving
beaded appearance involving medium and large size cerebral
arteries with reversal within three months which were similar to
findings in present case suggesting RCVS. However, there was
an atypical clinical presentation in present case as there was
no thunderclap headache; which is the most common clinical
presentation though the laboratory as well as imaging findings on
MRI was quite typical of RCVS. However, no specific aetiology
could be attributed to cause of RCVS in the present case hence
presumed to be of spontaneous aetiology.

The initial angiographic findings may be unremarkable for first 4-5
days in patients suspected of RCVS; in fact in upto one-third of
patients, cerebral vasoconstriction may not be visualised during the
first week following symptom onset [10]. This finding may be attributed
to segmental vasoconstriction beginning in small, peripheral/distal
arterioles which then proceed to involve medium and large cerebral
arteries [13]; as suggested by Ducros A et al., [4].

For evaluation of cerebral vasculature, Digital Subtraction
Angiography (DSA) is the gold standard; which may detect
cerebral vasoconstriction in small calibre peripheral/distal cerebral
vessels even when initial CTA/MRA. findings appear unremarkable
[12,14,15]. Ducros A et al., found sensitivity of MRA and CTA for
detecting RCVS-vasoconstriction to be 80% as compared with
conventional angiography [4]. However, if cerebral vasoconstriction
is not demonstrated on initial imaging and after exclusion of other
diagnosis, the patient should be managed as possible or probable
RCVS [1].

Recent advances in imaging includes vessel wall imaging using high
resolution 2D/3D imaging with acquisition of high resolution T2-
weighted images along with pre/post contrast T1-weighted images
and perfusion imaging [16].

Main differential diagnosis to be considered are primary angiitis of
CNS, aneurysmal Subarachnoid haemorrhage related vasospasm;
however, there are many potential alternative diagnosis such as
migraine, PRES, cortical vein thrombosis, amyloid angiopathy,
hypertensive haemorrhage, giant cell arteritis and meningitis etc.,
[5,10].

Prognosis is usually good with complete symptomatic resolution in
three weeks and no new symptoms thereafter and vasoconstriction
reversal at three months. However, a minority of patients may have
worsening of symptoms and rarely few might develop fulminant
course leading to permanent disability or death [8].

Treatment is guided mostly on symptomatic relief such as use of
calcium channel blocker for headache, vasodilators, withdrawal of
suspected trigger etc. Alternatively intra-arterial vasodilator therapy
or balloon angioplasty can also be done [1].
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CONCLUSION

Diagnosis of RCVS may pose difficulties as it may mimic potential
differential diagnosis both clinically and radiologically such as
primary angitis of CNS/vasculitis, PRES, SAH etc. Knowledge of
typical clinical course with careful search for any potential triggers
or vasoactive substances along with characteristic laboratory and
radiological evidences help in diagnosing RCVS for appropriate
patient treatment and minimising complications.
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