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Func'onal	evolu'on	

Cross-sec'onal	sta's'cal	design	
Consider	each	subject	as	an	observa#on	
along	#me,	and	perform	regression	of	
these	observa#ons	to	obtain	a	
popula#on-based	sta#s#cal	model	

Predic've	Analysis	

- McLeod	et	al.	MICCAI	2015 
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- McLeod	et	al.	Modeling	in	ComputaAonal	

Biology	and	Biomedicine,	2013	

Characterise	shapes	by	deforma'ons	of	
an	atlas	geometry	

- McLeod	et	al.	TMI	2015 
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+			Image	structures	

+			Tissue	characterisaAon	

+			Image	cardiac	funcAon	

-				Expensive	

+		Non-invasive	

+		Inexpensive	

+		Image	cardiac	funcAon	

-			Poor	spaAal	resoluAon	

+			Good	spaAal	

					resoluAon	

+		Image	structures	

-			Ionising	radiaAon		

How	does	heart	structure	and	func'on	change	over	'me	in	response	to	disease?	
Ventricular	structure	 in	diseased	hearts	 remodels	over	#me.	Mechanical	pumping	 is	also	affected,	 reducing	 long-term	
func#onal	 efficiency.	 Sta#s#cal	 analysis	 allows	 us	 to	 predict	 how	 the	 structure	 and	 func#on	 changes	 over	 #me.	
Predic#ve	analysis	of	disease	evolu#on	can	help	to	beGer	understand	diseases	and	to	guide	treatment	planning.	
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