Supplementary Table 1. Patient Characteristics:  

	Case No.
	Age, 
	Sex
	Side of Steno-occlusive Disease
	Circle of Willis Anatomy
	Angiographic Findings, Ipsilateral hemisphere
	Angiographic Findings, Contralateral Hemisphere
	Stroke or TIA
	Clinical Presentation
	Co-morbidities

	1
	53
	M
	L
	Missing bilateral PCoA
	High-grade supraclinoid ICA stenosis
	No abnormality
	Multiple TIAs
	Right-sided weakness
	Diabetes



	2
	63
	M
	L
	Intact CoW
	ICA occlusion at carotid siphon
	No abnormality
	Stroke
	Severe expressive aphasia, right hemiparesis
	Hypertension, dyslipidemia

	3
	60
	M
	L
	Missing left PCoA
	Near occlusion of supraclinoid ICA, carotid siphon shows asymmetric plaque wall enhancement
	Mild irregularities of vertebral arteries at the basilar origin
	Stroke,multiple lacunar infarcts in carona radiata
	Right-sided weakness
	Heavy smoker

	4
	83
	M
	L
	Missing bilateral PCoA
	Occlusion of supraclinoid ICA, hypoplastic P1, large left pcom.
	No abnormality
	Stroke, left internal capsule infarct
	Expressive asphasia, right-sided weakness
	Hypertension, diabetes

	5
	54
	M
	L
	Missing bilateral PCoA
	High-grade stenosis of ICA at the petrous genu
	No abnormality
	Stroke, left peri-insular infarct, left watershed between ACA and MCA
	Expressive aphasia with a loss of fluency
	Heavy smoker, hypertension

	6
	75
	M
	L
	Missing right PCoA
	Proximal ICA occlusion near bifurcation
	Hypoplastic right vertebral
	Stroke,lacunar infarct in centrum semiovale and cortical infarct in vertex of precentral sulcus, slight right hippocampal volume loss
	Expressive aphasia, right-sided weakness
	Hypertension

	7
	70
	M
	L
	Intact CoW
	High-grade cervical ICA stenosis, small siphon
	No abnormality
	Stroke, cortical infarct in left MCA territory, restricted diffusion in left posterior interior capsule, lentiform nucleus, insula, centrum semiovale
	Right sided-weakness, Aphasia, loss of consciousness
	Hypertension, diabetes

	8
	57
	F
	L
	Missing bilateral PCoA
	High-grade supraclinoid ICA stenosis
	No abnormality
	Stroke
	Confusion, right-sided weakness
	Diabetes

	9
	40
	F
	L
	Missing bilateral PCoA
	High-grade supraclinoid ICA stenosis, narrow but patent M1 segment
	No abnormality
	Stroke, left MCA infarct and restricted diffusion involving the left insular cortex extending into the left temporal and frontal lobes with involvement of the left lentiform nucleus and corona radiata.
	Aphasia, right-arm weakness
	Depression

	10
	55
	M
	L
	Missing bilateral PCoA
	High-grade petrous ICA stenosis, small cavernous portion, narrow M1 segment, narrow A1 segment
	No abnormality
	Stroke, left Wallerian degeneration, multiple confluent infarcts in left corona radiata and centrum semiovale
	Right hemisparesis, Aphasia
	Kidney stones



	11
	24
	F
	L
	Intact CoW
	High-grade cavernous ICA stenosis, narrow A1 segment
	No abnormality
	TIA
	Visual distortions
	Hypercholesterolemia, hypertension

	12
	60
	F
	L
	Missing bilateral PCoA
	High-grade supraclinoid ICA stenosis
	30% stenosis in right ICA
	Crescendo TIAs, microangiopathic changes
	Aphasia
	Hypertension, hyperlipidemia

	13
	69
	F
	L
	Intact CoW
	High-grade cervical ICA stenosis
	30% stenosis in right ICA near bifurcation
	Stroke, infarction of left frontal region associated with porencephalic enlargement of left frontal horn
	Bilateral arm numbness, intermitent cloudy vision
	Heavy smoker and drinker

	14
	63
	M
	L
	Missing bilateral PCoA
	ICA occlusion at carotid siphon
	No abnormality
	Left central retinal stroke
	Sudden blindness in left eye
	Diabetes type II, renal impairment, hypertension, hypercholesterolemia,

	15
	54
	F
	L
	Missing left PCoA
	ICA occlusion at carotid siphon
	No abnormality
	Recurrent TIAs, generalized atrophy, mild microangiopathic changes
	Transient visual loss in left eye, expressive aphasia
	Hypercholesterolemia, heavy smoker

	16
	67
	F
	L
	Missing bilateral PCoA
	ICA occlusion at supraclinoid segment
	No abnormality
	Stroke, left MCA territory infarcts along the motor strip, encephalomalacia within the left corona radiata
	Right-sided weakness
	Smoker, diabetes

	17
	67
	M
	L
	Missing ACoA and left PCoA
	ICA occlusion near bifurcation
	No abnormality
	Bilateral microangiopathic changes, mild gliosis in left caudate
	Migraines, right-sided weakness, episodes of psychosis
	Depression

	18
	76
	M
	L
	Missing bilateral PCoA
	ICA occlusion distal to bifurcation
	20% right             ICA stenosis
	Stroke, cortical infarct in left parietal area, bilateral microangiopathic changes, left Walerian degeneration
	Expressive aphasia, right-sided weakness
	Hypertension, diabetes

	19
	57
	M
	L
	Missing right PCoA
	High-grade stenosis of ICA termination, narrow A1 segment
	No abnormality
	TIA, small acute infarcts between left ACA and MCA, bilateral microangiopathic changes
	Aphasia, right-sided weakness
	Hypertension, diabetes

	20
	33
	F
	L
	Missing ACoA and bilateral PCoA
	Supraclinoid ICA occlusion, narrow A1, A2, and M1 segments
	No abnormality
	Stroke, small acute infarcts between left ACA and MCA, bilateral microangiopathic changes
	Weak right hand, heavyness in both legs, numb right toe,
	Hypertension, diabetes

	21
	74
	M
	L
	Intact CoW
	ICA occlusion at carotid siphon
	No abnormality
	Stroke, multiple foci of acute infarction, left caudate head and adjacent basal ganglia
	Right-sided facial and hand weakness, aphasia, confusion
	Hypertension, dyslipidemia, diabetes, heavy smoker

	22
	76
	M
	R
	Missing bilateral PCoA
	High-grade ICA stenosis at origin
	No abnormality
	TIA, small lacunar infarcts in left caudate head, right subinsular white matter, right anterior internal capsule
	transient blindness in right eye
	Hypertension, heavy alcohol drinker

	23
	76
	M
	R
	Missing left PCoA
	High-grade ICA stenosis at origin, narrow right vertebral
	No abnormality
	TIA, diffuse atrophy in cerebral right hemisphere
	intermitent visual blurriness
	Dyslipidemia, diabetes, hypertension

	24
	59
	M
	R
	Missing left PCoA
	Distal ICA occlusion
	No abnormality
	Stroke, bilateral microangiopathic changes, cortical infarct in right MCA territory
	Left hand numbness/weakness, speech difficulties
	Diabetes type 2, hypertension, OSA

	25
	70
	F
	R
	Missing bilateral PCoA
	High-grade ICA stenosis near bifurcation, narrow M1 and M2 segments
	No abnormality
	TIA, bilateral microangiopathic changes
	Confusion, transient episode of sudden memory loss
	Coronary artery disease, coronary bypass surgery

	26
	91
	M
	R
	Missing ACoA and right PCoA
	High-grade ICA stenosis at origin
	Normal carotid bifurcation, small plaques at posterior margin of bifurcation, no stenosis
	TIAs, launar infarct involving posterior limb of right internal capsule,  two foci of restricted diffusion in posterior parietal area
	Right hand numbness, weakness of face bilaterally, bilateral blurry vision, bilateral ringing of ears
	hypercholesterolemia, appendicitis, one seizure as a child, heavy drinker

	27
	35 
	M
	R
	Missing left PCoA
	High-grade cervical ICA stenosis, hypoplastic M1 segment
	No abnormality
	Stroke, small, old, cavitated infarcts along the right ACA/MCA Territory, bilateral microangiopathic changes
	Left leg weakness, falls
	Heavy Smoker

	28
	52
	F
	R
	Missing ACoA and right PCoA
	Near occlusion at ICA termination
	No abnormality
	Stroke, right MCA infarct, Restricted diffusion involving right basal ganglia extending to right corona radiata
	Expressive Aphasia, left-sided weakness
	Hypertension

	29
	60
	M
	R
	Missing ACoA and bilateral PCoA
	ICA occlusion at origin
	30% cavernous ICA stenosis 
	Stroke,Watershed-type Infarcts in the right temporal and occipital lobes
	Confusion, left-sided weakness
	Hypertension, diabetes

	30
	88
	M
	R
	Missing bilateral PCoA
	ICA occlusion at carotid siphon
	No abnormality
	Stroke, restricted diffusion in right lentiform nucleus, right caudate head, acute MCA territory infarct
	Left-sided weakness and numbness
	Hypertension

	31
	76
	M
	R
	Missing right PCoA and fetal left PCA
	High-grade ICA stenosis at origin, narrow A1 segment, hypoplastic right vertebral
	Fetal left PCA
	Stroke, multiple infarcts in right MCA territory
	Intermitent parathesias in the 4th and 5th digits of left hand.
	Heavy smoker and drinker

	32
	47
	F
	R
	Missing ACoA and right PCoA
	Cervical ICA occlusion 
	Narrow M2 branches
	Stroke, chronic microangiopathic disease
	Right Horner's syndrome
	Hypertension

	33
	33
	F
	R
	Intact CoW
	High-grade ICA stenosis at bifurcation, narrow A1 segment
	No abnormality
	Stroke,subacute to chronic deep WM infarct right centrum semiovale, encephalomalacia involing left anterior temporal lobe and right inferior frontal lobe
	Left facial droop, trouble swallowing
	Hypercholesterolemia,

	34
	62
	F
	R
	Missing ACoA, right sided fetal type PCA
	Supraclinoid ICA occlusion 
	No abnormality
	Stroke, small subacute infarcts in the right centrum semiovale and right MCA territory
	Dysarthria, left hand weakness, left facial droop,
	Diabetes, hypertension, dyslipidemia, coronary artery disease

	35
	49
	M
	R
	Missing bilateral PCoA
	ICA occlusion near bifurcation
	No abnormality
	Stroke, small acute infarct in right middle frontal gyrus and parietal post-central gyrus, and white matter infarcts in right centrum semiovale
	Left sided-weakness
	Heavy Drinker, hypertension, hyperlipidemia, heavy smoker,

	36
	70
	M
	R
	Intact CoW
	ICA occlusion at carotid siphon
	No abnormality
	Stroke, right frontoparietal junction infarct involving motor and sensory strips
	left hemiparesis, left facial droop, hyperreflexia
	Hypertension, Hypercholesterolemia

	37
	85
	M
	R
	Missing bilateral PCoA
	ICA occlusion at carotid bifurcation in neck
	No abnormality
	Stroke, right superior and middle frontal gyri
	Left-sided weakness, Confusion
	Hypertension

	38
	49
	M
	R
	Missing left PCoA
	High-grade supraclinoid ICA stenosis
	Hypoplastic left vertebral
	Stroke, right ACA/MCA territory infarct, microangiopathic changes
	Intermitent numbness of left arm
	Smoker, drinker, hypertension

	39
	85
	M
	R
	Missing ACoA and left PCoA, and bilateral fetal type PCA
	ICA occlusion at petrous/cavernous segment, hypoplastic A1 segment
	Fetal left PCA 
	Stroke, right middle cerebral artery territory infarction affecting the right insular cortex extending superiorly to the right frontal lobe and the anterior cortex of the right parietal lobe as well
	Left-sided weakness, difficulty swallowing
	Hypertension

	40
	67
	M
	R
	Missing right PCoA
	High-grade ICA stenosis at carotid siphon, hypoplastic  M1 segment
	No abnormality
	Stroke, An area of old ischemia is noted in the superior right frontal lobe involving the parasagittal cortex and the centrum semiovale
	Left-sided weakness
	Hypertension, Heavy smoker

	41
	54 
	M
	R
	Missing ACoA and right PCoA
	High-grade cavernous ICA stenosis, narrow A1 and M1 segments
	Smaller left pcom. than right
	Stroke, infracted watershed ACA/MCA territory
	Diplopia
	Hypertension, Hypercholesterolemia

	42
	25
	M
	R
	Missing left PCoA
	High-grade ICA stenosis near termination, narrow A1 and M1 segments 
	No abnormality
	Stroke, right subacute frontal infarct
	Syncope
	Hypertension

	43
	78
	F
	R
	Missing right PCoA, left sided fetal type PCA
	High-grade ICA stenosis at origin, mild 20% right PCA stenosis 
	No abnormality
	Stroke, mild microangiopathic changes
	aphasia, left-sided hemiparesis
	Diabetes

	44
	83
	F
	R
	Missing left PCoA
	High-grade stenosis near termination
	No abnormality
	Stroke, multiple foci of restricted diffusivity in right MCA territory
	Right auditory deficits
	Hypertension, smoker

	45
	53
	F
	R
	Missing ACoA and left PCoA
	ICA occlusion at origin, hypoplastic A1 segment
	Mild 10% stenosis of left ICA
	Stroke, Microangiopathic disease
	Left-sided weakness
	Hyperlipidemia, alcohol, smoker, hypertension

	46
	79
	M
	R
	Intact CoW
	High-grade ICA stenosis at supraclinoid segment
	Mild stenosis in proximal extracranial ICA
	Stroke, encephalomalacia in right perisylvian region
	Left-arm weakness, stiff fingers
	Hypertension

	47
	69
	M
	F
	Intact CoW
	ICA occlusion at origin
	No abnormality
	TIA, microangiopathic changes
	Bilateral arm weakness and numbness
	Heavy smoker and drinker

	48
	56
	M
	R
	Missing ACoA
	ICA occlusion at cervical segment
	Mild ICA stenosis after carotid bifurcation
	Stroke, multiple MCA territory infarcts
	Left-sided weakness, Confusion
	Hypercholesterolemia, hypertension


M indicates male; F, female; L, left; R, right; ACA, anterior cerebral artery; MCA, middle cerebral artery; PCA, posterior cerebral artery; ICA, internal carotid artery; ACoA, anterior communicating artery; PCoA, posterior communicating artery; CoW; circle of Willis

