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Reversible Cerebral Vasoconstriction syndrome



TERMINOLOGY

• Migrainous vasospasm or migraine angitis

• Call-Fleming syndrome(or Call Syndrome)

• Thunderclap headache associated with vasospasm

• Drug-induced cerebral arteritis

• Postpartum cerebral angiopathy

• Benign angiopathy of central nervous system

• Central nervous system pseudovasculitis
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Introduction

• Group of conditions that show reversible vasoconstriction with  clinical 

manifestations that typically include thunderclap headache  and less 

commonly focal neurological deficits related to brain  edema, stroke 

and seizure.

• Clinical outcome is usually benign although major strokes can  result in 

significant disability and death in a minority of patients.



Definition

Severe headaches, with or without other acute neurological symptoms 

(seizures, strokes, and non-aneurysmal subarachnoid hemorrhage) 

AND diffuse segmental constriction of cerebral arteries which resolves 

spontaneously in 1-3 months





HISTORICAL ACCOUNT

First case report in 1960

In 1983, French researchers published a case series of 11 patients, 
terming  the condition acute benign cerebral angiopathy.

Gregory Call and Marie Fleming were the first two authors of a report 
in  which doctors from Massachusetts General hospital, led by C. Miller 
Fisher,  described 4 patients, alongside 12 previous case studies, with 
the  characteristic symptoms and abnormal cerebral angiogram findings.

A 2007 review by Leonard Calabrese and colleagues proposed the

name reversible cerebral vasoconstriction syndrome, which has since 
gained  widespread acceptance.



The adoption of the broad term RCVS, along with its main  clinical 

and imaging features, has encouraged relatively  large retrospective and 

prospective studies that have  helped characterize the syndrome.

HISTORICAL ACCOUNT



Pathophysiology

 Key mechanism: Transient alteration in Cerebral Vascular tone

1. Sympathetic overactivity

2. Endothelial dysfunction

3. Oxidative stress



Sympathetic Overactivity

Supported by association with hypertensive surges,  

pheochromocytoma and after ingestion of sympathomimetic  

vasoactive substances



Endothelial Dysfunction

►Endothelial progenitor cells (EPCs) are biomarkers of vascular  

function

►Patients with RCVS have reduced circulating CD34+KDR+ (EPCs)



• Urine 8-iso-prostaglandin F2α is Potent vasoconstrictor and oxidative

biomarker

• 8-Iso-prostaglandin F2α is elevated in patients with RCVS.

Oxidative stress



EPIDEMIOLOGY

• True incidence unknown.

• Female to male ratio ranges from 2:1 to 10:1 depending on the case series.

• Mean age is 42-44 with an age range of 4 months to 65 years.

• No specific ethnicity is involved.

• Cases reported in all continents.

• Recently being increasingly reported due to

• increasing awareness.

• Widespread use of CT and MR angiography

• Escalating use of illicit drugs and vasoconstrictive medications



RISK  FACTORS

Pregnancy

Migraine

Vasoactive drugs

Neurosurgical procedures

Hypercalcemia

Unruptured saccular aneurysms

Cervical artery dissection

Cerebral venous thrombosis

others





CLINICAL FEATURES

• Thunderclap headache –
usually very  dramatic

• Seizures

• 1/3 patients develop ischemic  
strokes/Hemorrhagic strokes or 
reversible  cerebral edema



HEADACHE

Only symptom in about 50-75% patients.

Less than 10% of patients will have subacute or low 

severity  headache.

Absence of Headache at onset is exceptional.

Location: Diffuse or Occipital region or vertex region

Nausea + photosensitivity

Usually different character from their migraine headache

Relapsing remitting course.



Trigger factors for Thunderclap headache in RCVS

Orgasm

Physical Exertion

Acute Stressful or Emotional situations

Straining

Coughing

Sneezing

Bathing

Swimming



SEIZURES

Occurs in 0-21% of patients at the time of presentation

Usually Generalized tonic clonic seizures

Recurrent seizures are rare



Focal Neurological Syndromes



CLINICAL FEATURES CONTD…

• Systemic examination is usually unrevealing

• Vital signs at presentation may show high blood pressure – secondary 

Headache – days to weeks

Visual and other focal symptoms - days to

weeks

Angiographic resolution – upto 3 months

<5% experience progressive cerebral 
arterial vasoconstriction resulting in 
massive  strokes, cerebral edema, severe 
neurological morbidity or death.



EVALUATION AND DIAGNOSIS

Clinical characteristics

Brain imaging

Angiographic features



Laboratory Findings

Routine Blood work and tests for inflammation are typically normal in patients 

with RCVS.

Urine Vanillylmandelic acid and 5-Hydroxyindoleacetic acid are useful to rule 

out systemic  diseases and evaluate for vasoactive tumors (Pheochromocytoma, 

Carcinoid)

Serum and urine toxicology studies to investigate for vasoactive drugs such as

methamphetamine and cocaine.

CSF findings are normal (protein <60 mg/dl, <5WBC/mm3) in more than 85% 

of patients with  minor abnormalities resulting from ischemic and hemorrhagic 

strokes.

No role for brain or temporal artery biopsy unless the diagnosis remains unclear 

despite a  thorough evaluation



BRAIN IMAGING

• 30-70% - No abnormality on initial 
scans  despite having widespread 
cerebral  vasoconstriction.

• 75% of admitted patients develop  
parenchymal lesions.

1. Ischemic stroke

2. Cortical surface subarachnoid 
hemorrhage

3. Reversible vasogenic brain edema

4. Parenchymal hemorrhage

5. Any combination of above





Neurovascular imaging

• Abnormal cerebral angiography is the primary 
diagnostic feature.

• Dynamic and progress proximally resulting in a 
“sausage on a string”
appearance.

• Smooth, tapered narrowing followed by abnormal 
dilated segments of  the 2nd and 3rd order cerebral 
arteries is characteristic.

• CTA, MRA, DSA are preferred.
• TCD might be useful for monitoring the progression of

vasoconstriction.

• Angiography can be false negative at the 
beginning due to distal  vasoconstriction.



DIFFERENTIAL DIAGNOSIS



Differences between SAH and RCVS

• Recurrent thunderclap 
headache favors  RCVS.

• Superficial location of small 
SAH with  diffuse cerebral 
vasoconstriction favors  the 
diagnosis of RCVS





Differences between primary thunderclap headache and 
RCVS



RCVS vs Migraine
Is RCVS simply a severe Migraine attack?

• Migraine is Primary headache; Headache in RCVS is Symptomatic

• Migraine has vascular and neuronal basis

• Angiogram in Migraine is invariably normal

• Migraine recurs for years whereas RCVS rarely recurs

• Only 25% patients with RCVS have prior migraine

• Misdiagnosis can lead to inappropriate use of ant migraine agents like  

triptans which can exacerbate vasoconstriction and stroke.



RCVS Vs. MIGRAINE

RCVS differentiates from Migraine as

1. it rarely recurs,

2. the abrupt onset of headache is quite different from migraine and

3. brain imaging and angiographic abnormalities are inconsistent with 

migraine and persist  for several weeks.



DDx for ANGIOGRAPHIC ABNORMALITIES

• Intracranial Atherosclerosis

• Infectious arteritis

• Vasculits

• Moyamoya disease

• Fibromuscular dysplasia











PACNS

Arterial narrowing is 
irregular

Accumulating T2-
hyperintense brain  lesions on 
neuroimaging

Leptomeningeal
enhancement

Scattered deep infarcts



RCVS VS. PACNS

• Recurrent thunderclap headache.

• Single thunderclap headache combined 

with  either normal neuroimaging or 

borderzone infarcts or vasogenic edema.

• No thunderclap headache but abnormal  

angiography and no brain lesions on  

neuroimaging(the absence of brain lesions  

virtually rules out PACNS).



















Typical Angiographic features of RCVS



MANAGEMENT

No proven established therapy

Most patients recover with time

Up to 1/3 patients have transient symptoms and rare cases develop 

progressive  clinical course

Reasonable to admit for observation, pain control and supportive care 



Management

An acute and self-limiting course without new symptoms after 1 month

 Identification and elimination of any precipitating or aggravating 
factors

Rest and sexual activity, physical exertion, Valsalva maneuvers, and 
other headache triggers avoidance for a few days to a few weeks

Analgesics, antiepileptic drugs for seizures, monitoring of blood 
pressure, and admission to intensive-care units in severe cases

Nimodipine, verapamil and magnesium sulphate



Management

Glucocorticoids should be avoided

 In severe cases, intra-arterial administration of milrinone, nimodipine, 

and epoprostenol and balloon angioplasty



Nimodipine

• Two prospective case control studies 

didn’t show any  effect on time 

course of cerebral vasoconstriction

• but

• It helped with headache frequency 

and intensity.

• Proven effects on smaller vasculature 

which is difficult  to image by

angiography.



Nimodipine

No randomized clinical trials

The most widely employed treatment

 Intravenously or orally

The dose : varying from 30-60 mg every 4-8 h

Duration : from 4 to 12 weeks

Reduces the number and intensity of headaches within 48 h 

Terminates the headache in 64–83%

No definite effect on the hemorrhagic and ischemic complications



Supportive care

• Admit to NICU

• Q1h Neurochecks and Blood pressure  

management.

• Hypertension leads to hemorrhagic stroke 

by  worsening vasoconstriction and even 

mild  hypotension leads to ischemic stroke.

• Pain management: Round the clock opioid  

analgesics. Triptans and ergot derivatives 

are  contraindicated.

• Treat seizures symptomatically. Rarely 

recur



Vasoconstriction

Guided by observational data and expert  opinion.

Empiric therapy is not warranted without  

justifying vasoconstriction by cerebral  

angiography.

90% patients will have resolution  spontaneously, 

we don’t need to use any  vasodilators.

Nimodipine, Verapamil, and Magnesium  sulphate

were tried.



Glucocorticoids

• Used in the clinical dilemma for 
PACNS but with  the established 
criteria it is easy to differentiate  
between the two.

• Delaying the therapy for a few days 
in PACNS is  not associated with 
increased morbidity or mortality  in 
challenging cases.

• Recent study showed glucocorticoids 
were  associated with worse 
outcomes.



Intra-arterial therapy

• Balloon angioplasty and direct IA Nicardipine, 
Papaverine, Milrinone and  Nimodipine have

been used with variable success.

• IA infusion of the vasodilators into a single constricted 
artery can  promptly reverse the vasoconstriction in 
multiple cerebral arteries  including the contralateral 
arteries.

• This response is rarely observed in PACNS and 
intracranial  atherosclerosis and has been proposed as 
a diagnostic test for RCVS.

• Not routinely used due to the risk of reperfusion 
injury.



Prevention and Counseling

• Avoid exposure to precipitating factors.

• Avoid physical exertion, valsalva maneuver and known triggers of 
recurrent  headaches for a few weeks.

• Secondary prophylaxis for stroke is not indicated.

• No genetic implications of RCVS



Prognosis

• 15-20% of patients will have residual 
deficits from  stroke but mild with mRS
of 0-2 in 90-95% of patients  at 
discharge.

• Some patients may continue to have 
chronic migraine  like headaches and 
depression following RCVS.



Prognosis

Long-term prognosis : by the occurrence of stroke

Most with strokes gradually improve for several weeks and few have 

residual deficits

Life-threatening forms : Less than 5%

Recurrence : possible ( about 8% )

71% had no evidence of any long-term disability

29% had only minor disability 





Take Home Message

RCVS is group of conditions characterized by reversible cerebral 
constriction –dilation of cerebral arteries

~90% have recurrent thunderclap headaches

 ~1/3rd of patients develop ischemic or hemorrhagic strokes or 
reversible brain  edema on brain imaging

Exclusion of CNS vasculitis and demonstrating reversibility is key to 
diagnosis

Sympathomimetics, serotonergic drugs, immunosuppressive as well as  
postpartum status are important precipitants

Most important treatment principle is identification and removal of 
potential precipitants



Clues

Recurrent thunderclap headache for a few days

Convexity subarachnoid hemorrhage

Cryptogenic stroke plus headache especially post partum or after the 

use of vasoactive drugs

Dynamic nature of clinicoradiological features

Diffuse segmental vasoconstriction




