Supplementary Material
Table 1: Summary of Pediatric cases of RCVS in the literature.
Summary of Pediatric cases of RCVS in the literature. Adapted from Coffino & Fryer (2017), and other cases in the literature (Refer to References). 

	Study
	Age and sex
	Triggers
	Possible risk factors
	Symptoms and exam findings
	Brain imaging
	Brain vessel imaging
	Other workup
	Treatment
	Outcome

	Kirton et al., 2006
	13 yo male
	Deep dive in swimming pool
	None described
	Sudden onset headache


Non-focal neuro exam
	CT: normal

MRI: normal
	Normal MRA/MRV


Angiography: smooth narrowing of supraclinoid ICAs, ACAs, and MCAs
	Normal CSF studies
	None described
	Resolution of headache


Resolution of vasoconstriction on repeat angiography

	Liu et al., 2009
	10 yo male
	Hot water
	None described
	Recurrent TCHs
	MRI: FLAIR signal in the left occipital white matter and in the sulci of the bilateral occipital and posterior temporal regions
	MRA: multiple short-segmental, mild to moderate narrowing in bilateral MCAs and PCAs

TCD: increased flow velocity in bilateral ICAs, ACAs, MCAs and PCAs
	Negative lab workup
	Nimodipine PO and IV
	All radiographic findings resolved on repeat imaging except the left occipital hyperintense FLAIR lesion

Headache free at 3 months

	
	16 yo male
	None reported
	Obesity
	Recurrent TCHs, associated with HTN
	None reported
	TCD: high flow velocities over bilateral ACAs, MCAs, carotid siphon, and basilar artery
	Normal CSF studies
	Nimodipine PO
	Resolution of vasoconstriction on repeat MRA and TCDs

Headache free at 2 years follow-up with normal blood pressure

	
	10 yo male
	Hit in head with soccer ball
	None reported
	Episodic TCHs
	None reported
	MRA: multisegmental narrowing of bilateral MCAs and PCAs

TCD: high flow velocities over bilateral carotid siphons, MCAs and PCAs

MRV: normal
	Normal CSF studies except for high opening pressure
	Nimodipine PO
	Resolution of vasoconstriction on repeat MRA

Persistent flow velocities on TCDs

Headache free 2 years later

	Ghosh et al., 2011
	15 yo male
	HTN
	Hypertrophic cardiomyopathy and HTN
	Worst headache of life associated with HTN. Recurred multiple times over a few days then persisted at a lower acuity for 1 to 2 weeks

Normal exam
	Normal CT and MRI studies
	MRA: beading of

basilar artery,

diffuse irregularity

of bilateral distal

MCAs

Angiography: diffuse

multifocal, nonflow-

limiting

vascular irregularities

(beading

and stenosis) of

the bilateral

anterior and

posterior

circulation

TCD: asymmetric

flow in bilateral

ACAs and MCAs,

distal resistance

pattern in

L>R PCAs
	Normal CSF studies

Negative lab workup

Negative

hypercoagulable

workup

MRI Abdomen

negative for

pheochromocytoma
	Verapamil
	Resolution of headache

Resolution of stenosis on repeat imaging

	Kazato et al., 2012 
	7 yo female
	Cyclosporine
	Aplastic anemia
	Severe headache, HTN progressing to loss of consciousness
	CT Head:

parenchymal

hemorrhage of left

parietal and

occipital lobes

MRI: same findings as

CT, no evidence of

PRES
	MRA: diffuse

vasoconstriction,

beads-on-a-string

appearance
	No other workup

described
	Nifedipine,

then IV

nicardipine
	Not commented on

	Yoshioka et al., 2012
	12 yo male
	Eletriptan
	Migraines
	Acute, severe headache and lower extremity paralysis
	CT Head: normal

MRI: FLAIR signal in

sulci of right

occipital, left

frontal and bilateral

parietal lobes

suggesting SAH
	MRA: multifocal

segmental stenosis

of bilateral MCAs

and PCAs
	No other workup described
	No specific treatment described
	Resolution on repeat imaging of MRI/MRA findings

	Probert et al., 2013
	13 yo male
	Swimming in cold water
	Migraines
	Sudden, severe headache

Normal exam
	CT head: normal

MRI: 12 acute infarcts

in the occipital and

parietal cortices,

left cerebellum and

posterior deep

white matter
	MRA: diffusely small

right vertebral

artery, stenosis of

proximal bilateral

MCAs

CTA: diffusely small

right vertebral

artery with distal

focal stenosis, right

MCA focal

Stenosis

Angiography: beading

of the right VA,

bilateral PCAs,

ICAs and MCAs
	Normal CSF studies

Lab workup negative

Hypercoagulable

workup and

rheumatologic

workup negative

Visceral angiography negative
	Amitriptyline and aspirin
	Headache improved after 2 weeks

	Bain et al., 2013
	16 yo female
	Sertraline, methyl-phenidate
	Obesity
	Progressively worsening headache over 2 weeks

Normal exam
	MRI: FLAIR signal in subarachnoid spaces consistent with SAH
	CTA: multifocal

segmental cerebral

vasoconstriction

of small to

medium-sized

vessels
	Normal CSF studies

Negative lab workup
	Nifedipine
	Improved headache

on discharge

Resolution of

vasoconstriction

on repeat

imaging

	Agarwal et al., 2014
	13 yo female
	HUS, HTN, azotemia, dialysis
	No past medical history reported
	Global aphasia,

right sided facial droop

and hemiparesis. Did not

develop headache but was

encephalopathic
	CT: hypodensity in

left frontal region.

MRI: Multifocal T2/FLAIR

lesions, predominantly

in left frontal, bilateral

frontal and parietal regions

consistent with PRES;

no diffusion restriction
	MRA: Vasoconstriction

right MCA and PCA
	Serological

work-up normal,

CSF normal
	Nicardipine drip, followed

by oral antihypertensives

(unspecified)

Received

IVIG and methylprednisolone

initially due to

concern for vasculitis
	Deficits resolved

after 8 days

	Guerriero

&

Rivkin, 2015
	14 yo male
	Exercise
	Remote concussion
	Repeat episodes of severe headache during exercise

Normal exam
	MRI: normal
	MRA: isolated

stenosis of the

basilar artery
	No other workup described
	Amitriptyline
	Last recurrent

headache 2

months after

onset—4 months

after, no

headache

Resolution of

stenosis on

repeat imaging

	Samanta, 2015
	16 yo male
	Energy drink (caffeine)
	None described
	TCH, left leg

numbness,

vomiting, gait

difficulty

Brisk reflexes,

Babinski’s sign, and

numbness in left leg on exam
	CT head: no SAH

MRI: numerous

cortical and

subcortical foci of

diffusion

restriction
	MRA: diffuse

irregularity/

intermittent

narrowing of

ACAs, MCAs, and PCAs
	Urine drug screen,

echocardiogram,

CSF metabolic

panel,

hypercoagulability

panel, inflammatory

and infectious

workup 

negative
	Verapamil
	Resolution of stenosis on repeat imaging

	
	12 yo male
	Exercise
	Family history of epilepsy
	Repeat episodes of

right sided

TCH

associated with left

sided arm and leg

numbness
	MRI: Initial—acute

infarcts of right

thalamus and right

temporal lobe.

Repeat—no new

lesions
	MRA: initial—

negative for

narrowing.

Repeat—no flow

in short segments

of bilateral MCAs
	Negative

hypercoagulable

workup

Normal ESR/CRP and

ANA

ECG suggestive of

LVH. ECHO

positive for PFO
	Aspirin 81 mg

daily
	Resolution of

vasoconstriction

on repeat vessel

imaging

Asymptomatic and

headache free for

one year

	Akazawa et al., 2015
	9 yo male
	Left subclavian artery dissection
	Loeys-Dietz

syndrome, total

aortic replacement

following massive

aortic dissection

2 mo prior
	TCH, nausea, vomiting

Developed visual

disturbances and seizure

on 6th d of admission
	MRI: right parietal cortical

SAH; on day of seizure

MRI showed FLAIR lesions

in left occipital and right

temporal lobes, bilateral

cerebellar hemisphere res

consistent with PRES
	MRA: Narrowing of

bilateral distal ICA,

left subclavian artery

dissection; on 5th day

of admission MRA showed

worsening of ICA narrowing
	Increased D-dimer,

otherwise

unremarkable
	Nicardipine
	Resolution of symptoms by 13th day and imaging findings by 2 mo

	Trolliet et al., 2016
	13 yo male
	Body building
	No past medical history reported
	TCH, altered mental status,

nausea, vomiting (signs

of increased ICP)
	MRI: no cerebral

lesions identified
	MRA: bilateral MCA

multifocal

vasoconstriction
	Normal CSF

profile but

elevated intracranial

pressure (55 mm Hg);

elevated velocities

in transcranial

doppler
	Corticosteroids for

presumed angiitis,

subsequently stopped

when RCVS was suspected
	Symptoms resolved

within 2 mo, and

imaging findings

resolved within 3 mo

	Ueki et al., 2016
	16 yo female
	Cyclosporine,

methylprednisolone


	Refractory cytopenia

of childhood
	Throbbing headache

gradually worsening

over 4 days to 7 out of 10 scale
	MRI: no cerebral

lesions identified
	MRA: bilateral ICA

and ACA beading
	None reported
	Lomerizine
	Headache resolved

5 days after lomerizine

was started

Repeat imaging

showed resolution

of ICA vasoconstrictive

	Coffino and Fryer, 2017
	13 yo male
	HTN
	Obesity, HTN,

history of mild

migraines

Family history of

HTN and

migraines
	Repeat episodes of

acute onset

posterior headache

sometimes

associated with

HTN, dysarthria

and left sided

numbness and

weakness

On exam also noted to

have left facial droop
	MRI: initial—normal.

Repeat—small

acute infarct of right

parietal lobe.

Second repeat—

new small infarcts

of right parietal and

high bifrontal areas
	MRA: midbasilar

stenosis,

hypoplastic right vertebral artery with stenosis at

vertebrobasilar junction seen on initial and repeat

CTA: small, irregular right PCA, narrowing

of left MCA

TCDs: elevated mean velocities of right and

left MCAs
	Negative genetic and

hypercoagulable

workup

Negative renal and

rheumatologic

workup

Normal ECG and

ECHO

Negative serum and urine metanephrines

Normal renal

ultrasound and

Dopplers
	Verapamil

120 mg daily

Aspirin 81 mg

daily

Vitamin B2

For migraine

prophylaxis
	Repeat vessel

imaging showed

resolving

vasoconstriction

Repeat TCDs have

normal velocities

Headaches well

controlled

	Oikawa et al., 2017
	10 yo male
	Cerebellitis diagnosed

18 days prior to

headache;

treatment with IVIG

and methylprednisolone

6 days prior

to headache
	No past medical history reported
	TCH, vomiting,

seizure on day

18 of cerebellitis

admission; headache

and worsening

ataxia on day 22

of admission
	MRI: T2

hyperintensities

in bilateral frontal

and parietal lobes
	MRA: Diffuse cerebral

vasodilation on day

18 of hospitalization; multifocal segmental

vasoconstrictions on

day 22
	CSF white blood

cell count 

Positive GluD2

antibody in serum and CSF (18 days prior to headache onset)
	Plasmapheresis, IVIG and

methylprednisolone; no further treatment after vasoconstriction

noted
	Symptoms resolved and

no recurrence



	Kamide

et al., 2017
	10 yo male
	Exercise
	No past medical history reported
	TCH, no neurological deficits
	MRI: Restricted diffusion

and FLAIR lesions

consistent with PRES,

left cerebellar infarct
	Bilateral MCA and right

PCA narrowing
	Normal serological

and CSF labs
	None
	Resolution of symptoms by admission, no deficits

	Zuccoli et al., 2018
	18 yo female
	Blood transfusions,

synthetic cannabinoid

use, alcohol use
	SCD; VOC

and ACS 1 week

prior to headache
	TCH, left leg weakness,

visual changes, involuntary

shaking; on day 2 of admission

developed worsening severe

headache and altered mental status
	CT: SAH in left frontal

lobe MRI: on admission

showed left frontal SAH

and cortical edema in

left frontal and occipital

lobes consistent with PRES;

on day 2 of admission

developed new bilateral

frontal and parietal infarcts
	MRA: on admission did not show abnormalities; on day 2 of admission showed

segmental vasoconstrictive of bilateral ACA and VA
	Hemoglobin 13.1g/dL; slowing on

EEG
	Did not receive calcium channel blocker
	Discharged 2 months later with significant neurological deficits

	Durrleman et al., 2019
	11 yo female
	Rituximab,

methylprednisolone, blood transfusion

started within one week of TCH
	SLE, on mycophenolate mofetil for > 1 week
	TCH on presentation,

developed seizures

within first week
	MRI: Initial did not show

brain lesions; repeated

in first wk after seizure

showed FLAIR lesions

in right cerebellar and left

occipital cortex

consistent with PRES
	MRA: bilateral ICA, ACA, MCA, PCA and SCA stenoses
	Normal CSF

studies
	Did not receive calcium

channel blocker
	Complete recovery by 5 months

	
	14 yo female
	No medication

started within

1 week of TCH
	SLE, on cyclophosphamide and methylprednisolone for > 1 week
	Mild headaches,

hallucination, cranial nerve

palsies, blurred vision
	MRI: no cerebral

lesions identified
	MRA: bilateral ICA, ACA,

MCA, PCA and

PICA stenoses
	Normal CSF studies
	Did not receive calcium channel blocker
	Complete recovery by 1 month

	
	13 yo female
	Mycophenolate mofetil,

methylprednisolone started within one week from TCH
	SLE, on no

medications

for > 1 week
	TCH, nausea, vomiting;

in second week developed

unilateral paresthesia
	MRI: initially did not show brain lesions;

repeated in second week showed centrum

semiovale infarct
	MRA: bilateral ICA, ACA,

MCA, PCA and

SCA stenoses


	CSF normal

WBC, elevated

protein and RBC
	Nimodipine
	Complete recovery by 3 months

	Kayfan et al., 2019
	13 yo female
	None reported
	History of headaches (unspecified)
	Throbbing headache

8 of 10 intensity, altered mental status and slurred

speech, followed by blurry vision
	No cerebral lesions

identified on CT or MRI
	MRA: narrowing of

right ACA

and left PCA
	Normal serological studies; decreased

perfusion of right

cerebral hemisphere on ASL
	Verapamil for 3 months
	Only had 2 recurrent

but mild headaches

Repeat angiography

10 months after had improved

	
	6 yo male
	None reported
	History of headaches

(unspecified) with transient right-sided

weakness
	Headache (unspecified),

slurred speech and

left-sided weakness
	MRI: FLAIR signal

throughout

right cerebral hemisphere

with associated diffusion

restriction
	MRA: narrowing of

right ACA and MCA
	Decreased perfusion

of right hemisphere

on ASL
	Verapamil for 1 months
	Not reported

	Regling et al., 2021
	8 yo male
	Blood transfusions
	SCD, VOC, ACS
	TCH, left leg weakness, seizure on day 6 of admission for VOC
	MRI: SAH in right frontal lobe
	MRA: MCA and

bilateral PCA
	Normal serologic

electrolytes, hemoglobin

S level 38%
	Nicardipine

(blood pressure)
	Discharged home

without deficits

2 weeks later

	Lagace et al., 2021
	17 yo male
	Pheochromocytoma
	History of headache, likely migraine

Neurofibromatosis Type-1
	Sudden onset palpitations with tremulousness and flushing. TCH with vertigo, nausea, photophobia, dyspnea, right ocular pain with conjunctival erythema and binocular blurry vision
	CT head: normal

PET scan and MIBG CT scan for characterization of adrenal mass 
	CT angiogram: multivessel narrowing without hemorrhage

MRA: multivessel irregular narrowing without vessel wall enhancement
	CSF, inflammatory, autoimmune, and coagulopathy workup negative

Excess metanephrine, normetanephrine norepinephrine, vanillylmandelic acid in urine
	Prazosin and propranolol (for pheochromocytoma)

Acetaminophen (for headaches)

Did not receive calcium channel blocker 
	Right adrenalectomy with removal of pheochromocytoma, with resolution of symptoms

No recurrence of headache at 3 months with improvement in vessel irregularities

	Desai et al., 2022
	10 yo female
	Blood transfusions
	None described
	Severe headache, intermittent vomiting, single prolonged seizure


Pallor and HTN, normal neurological exam
	MRI: asymmetric SAH with evidence of PRES changes
	MRA: diffuse multifocal narrowing and dilatations of multiple intracranial arteries and cavernous portion of both ICAs
	Hemoglobin 10.3 g/dL, platelets 34,000/mm3, retic count 1.7%, negative direct coombs test, iron deficiency

Normal coagulopathy, connective tissue, hemoglobin electrophoresis, G6PD, vitamin B12, homocysteine, and folic acid workup
	Levetiracetam, amlodipine and flunarizine
	Asymptomatic over 4 year follow-up

	
	9 yo male
	Cold bath
	None described
	Fever, neck pain, photophobia, irritability, intermittent TCH

Neck rigidity with positive meningeal signs, no focal neurological deficits
	Initial MRI: hemorrhage within left lateral ventricle into third and fourth ventricles, hemorrhage in left temporal horn, mild hydrocephalus, transepedymal edema

Day 7 MRI: watershed infarcts in bilateral ACA and MCA territories
	Initial MRA: normal

DSA on day 5: normal

MRA day 7: symmetrical areas of significant narrowing involving multiple cranial arteries with beading
	CSF: mildly elevated WBCs, elevated protein, normal glucose, RBCs
	Oral nimodipine and flunarizine
	Partial resolution of vasoconstriction at 3 weeks.

Clinically normal over 5 years of follow up

	Current study
	5 yo female
	Prednisolone, exchange transfusion
	SCD, delayed hemolytic reaction
	Severe left-sided TCH with micturition

On day 5 of admission, clonic movement right leg with fluctuant right-sided weakness
	Initial MRI: mild gliosis in frontoparietal areas

Day 5 MRI: restricted diffusion in left parietal lobe, punctate foci within left PCA territory

Day 11 MRI: New infract in ACA territory
	Initial MRA: mild luminal irregularities in bilateral ACA and right MCA

Day 11 MRA: global worsening of multifocal arterial irregularity and stenosis
	Initial hemoglobin of 9.5g/dL

CSF: normal

Negative workup for CNS vasculitis
	Ibuprofen, acetaminophen, indomethacin, nifedipine
	3 mo follow-up MRI showed residual multivessel irregularity and stenosis, improved from previous

5 mo follow-up mild weakness of left leg, no recurrence of headache or seizure


Adapted from Coffino & Fryer (2017), and Maldanado-Soto & Fryer (2021)
ACA: Anterior cerebral artery; ACS: Acute chest crisis; ANA: Antinuclear antibody; ASL: Arterial spin labelling; CRP: C-reactive protein; CSF: Cerebrospinal fluid; CT: Computed tomography; CTA: Computed tomography angiography; DSA: Digital subtraction angiography; ECHO: Echocardiography; ECG: Electrocardiogram; EEG: Electroencephalogram; ESR: Erythrocyte sedimentation rate; FLAIR: Fluid-attenuated inversion recovery; HTN: Hypertension; HUS: Hemolytic uremic syndrome; ICA: Internal carotid artery; IVIG: Intravenous immunoglobulin; MCA: Middle cerebral artery; MIBG: Iodine-123 meta-iodobenzylguanidine; MRI: Magnetic resonance imaging; MRV: Magnetic resonance venography; PCA: Posterior cerebral artery; PET: Positron emission tomography; PFO: Patent foramen ovale; PICA: Posterior inferior cerebellar artery; PRES: Posterior reversible encephalopathy syndrome; SAH: Subarachnoid hemorrhage; SCA: Superior cerebellar artery; SLE: Systemic lupus erythematosus; TCD: Transcranial Doppler; TCH: Thunderclap headache; VA: Vertebral artery; VOC: Vaso-occlusive crisis
