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Definition	of	Shape		
• Shape	components	

– Diameter,	curvature,	
stenosis,	angle,	tortuosity,	
aneurysm,	dilatation	

• Built	world’s	first	atlas	

• 400	normal,	200	diseased	
CT	angiograms	and	
growing	

Spectrum



Large	Variation	in	Shape

Medrano-Gracia,	Ormiston,	Beier	et	al.	EuroIntervention,	2016	

• Variation	of	Angle	B

• Large	differences	
between	bifurcations	

• Also	broad	differences	
between	individuals



Shape	analysis	

• Able	to	compare	
quantitatively	and	to	
generate	an	average

• Sophisticated	multi-
component	shape	study



Coronary	shape
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Shape	determines	Flow
• Flow	is	geometry	
specific

• Flow	is	a	major	factor	
in	disease	
development	

• Shape	indices	may	
function	as	disease	
indicator	



Shape	determines	Flow

Beier,	Ormiston	et	al.:	Journal	of	Biomechanics,	2016

Adverse	high	wall	shear	stress	gradient	

Systolic	 Diastolic	

P3P2P1

• Three	individual	LM	
shapes

• Main	differences	angle	B	
and	size		

• Numerical	data	-
Adverse	vessel	stress		 Pe
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It’s	complicated	

• Angle	B	alone	does	not	
have	a	significant	effect

• In	combination	with	
inflow	angle	it	does

• Sophisticated	analysis	is	
needed	

Tortuosity
Angle	B
Inflow	angle		

Tortuosity
Angle	B
Inflow	angle		

Tortuosity
Angle	B
Inflow	angle		



Summary

• Coronary	shape	varies	significantly	between	
bifurcations	and	individuals

• Atlas	profiling	can	reveal	adverse	shape	markers	with	
confidence	– inflow	and	B

• Flow	analysis	links	shape	to	disease	and	its	treatment		

Shape Flow Disease Stents



Future
• Population-profiling	
(Population	spectrum	
and	classification)

• Identification	of	shape	
markers	

• Phenotype	classification

• Stent	treatment	
guidelines
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