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The	arch	and	ascending	aorta

Courtesy:	Roy	Greenberg



Arch,	ascending	and	TAVI
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22	patients
Type	I	endoleak: 6	(27%)
Distal	migration: 1	(5%)
Re-intervention: 6	(32%)

J Thorac Cardiovasc Surg. 2015;149:144-51



Aortic	motion



Cardiac Respiratory



Quantification



Aortic	displacement	– cardiac	motion



Aortic	displacement	– cardiac	motion



Aortic	displacement	– respiratory	motion



Comparison
Cardiac Respiratory

P=0.002
Mann	Whitney

P=0.0001
Mann	Whitney

P=0.31
Mann	Whitney



Radial	force	of	the	stent	graft	

(FR)rad =	f (Vesselm, Plaquem, Stento, Bloodp, Stentm)

Vesselm = vessel	properties
Plaquem = plaque	properties
Stento =	 oversized	stent	graft
Bloodp =	 blood	pressure
Stentm = stent	material	properties

Positional	stability

Int J Comput Assist Radiol Surg. 2014;9:617-33



Positional	stability
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VESSEL	WALL	PROPERTIES



MR	elastography

shear

• unbalanced forces
• shape is changed
• volume is NOT changed

Elasticity





MR	elastography



l = 32mm à cs = l*n = 0.032*165 = 5.3 m/s

Time of 
aortic
valve 
closure

MR	elastography



STENT	GRAFT	OVER-SIZING



Sizing

- oversizing	10	- 25%		
- 2-3mm



18	%	difference	in	diameter	between	systole	to	diastole

Radiology. 2011;260:591-8



Through-plane	movement
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Pulsatile	distension	- cardiac	motion



Conclusion

• The	aortic	root	and	ascending	aorta	are	highly	
dynamic	structures

• Quantifying	and	understanding	these	aortic	
biomechanics	could	improve	the	outcome	of	these	
endovascular	techniques	and	aid	the	development	of	
patient-specific	treatments




