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Aortic Root and AnnulusAortic Root and AnnulusAortic Root and AnnulusAortic Root and Annulus



“Anulus” and V“Anulus” and V--A JunctionA Junction

Piazza, N. et al. Circ Cardiovasc Intervent 2008;1:74-81



Anatomy of the Aortic ValveAnatomy of the Aortic ValveAnatomy of the Aortic ValveAnatomy of the Aortic Valve
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Relation of the Aortic ValveRelation of the Aortic ValveRelation of the Aortic ValveRelation of the Aortic Valve

Agarwal et al, Circ Cardiovasc Interv 2009;2;565-573



Anatomy of DeploymentAnatomy of DeploymentAnatomy of DeploymentAnatomy of Deployment



Anatomy of DeploymentAnatomy of DeploymentAnatomy of DeploymentAnatomy of Deployment



Correct Measurement by EchoCorrect Measurement by EchoCorrect Measurement by EchoCorrect Measurement by Echo

“Hinge” points are “crown shaped”“Hinge” points are “crown shaped”



Annulus MeasurementAnnulus Measurement
Different Imaging ModalitiesDifferent Imaging Modalities
Annulus MeasurementAnnulus Measurement
Different Imaging ModalitiesDifferent Imaging ModalitiesDifferent Imaging ModalitiesDifferent Imaging ModalitiesDifferent Imaging ModalitiesDifferent Imaging Modalities

Tuzcu et al, Tuzcu et al, JACCJACC, , J Am Coll J Am Coll CardiolCardiol. 2010;55(3):195. 2010;55(3):195--77



MultiMulti--planar Reconstructionplanar ReconstructionMultiMulti--planar Reconstructionplanar Reconstruction



Curved multiCurved multi--planer planer reconstruction (CPRreconstruction (CPR))Curved multiCurved multi--planer planer reconstruction (CPRreconstruction (CPR))



Sizing with BalloonSizing with BalloonSizing with BalloonSizing with Balloon



Another Clue for the SizeAnother Clue for the SizeAnother Clue for the SizeAnother Clue for the Size

22 mm22 mm 23 mm23 mm

Balloon movement with pacing cessationBalloon movement with pacing cessation



Intraoperative Measurement of AnnulusIntraoperative Measurement of AnnulusIntraoperative Measurement of AnnulusIntraoperative Measurement of Annulus

BabaliarosBabaliaros et al, J et al, J Am Coll Am Coll CardiolCardiol IntvIntv 2008;1:5802008;1:580––66



Correlation Between Correlation Between TTETTE, TEE, , TEE, MDCTMDCTCorrelation Between Correlation Between TTETTE, TEE, , TEE, MDCTMDCT

MessikaMessika--ZeitounZeitoun et al, J et al, J Am Coll Am Coll CardiolCardiol 2010;55:1862010;55:186––9494



How do you size? How do you size? –– Use all informationUse all informationHow do you size? How do you size? –– Use all informationUse all information

60 year old lady with radiation heart disease, referred for 60 year old lady with radiation heart disease, referred for TAVITAVI



TEE measurementsTEE measurementsTEE measurementsTEE measurements



CT MeasurementsCT MeasurementsCT MeasurementsCT Measurements

Short axis: 21.2 mm Long axis: 27.0 mm Mean: 24.1 mm Short axis: 21.2 mm Long axis: 27.0 mm Mean: 24.1 mm 



AngiographyAngiographyAngiographyAngiography



Balloon ValvuloplastyBalloon ValvuloplastyBalloon ValvuloplastyBalloon Valvuloplasty



Data SynthesisData SynthesisData SynthesisData Synthesis

TEETEETEETEE A iA iA iA i•• TEETEE
–– 20 9 to 23 7 mm20 9 to 23 7 mm

•• TEETEE
–– 20 9 to 23 7 mm20 9 to 23 7 mm

•• Angio Angio 
–– Coronal : 22 5 mmCoronal : 22 5 mm

•• Angio Angio 
–– Coronal : 22 5 mmCoronal : 22 5 mm20.9  to  23.7 mm20.9  to  23.7 mm

•• CT  CT  

20.9  to  23.7 mm20.9  to  23.7 mm

•• CT  CT  

–– Coronal : 22.5 mmCoronal : 22.5 mm

–– Sagittal : 20.5 mmSagittal : 20.5 mm

–– Coronal : 22.5 mmCoronal : 22.5 mm

–– Sagittal : 20.5 mmSagittal : 20.5 mm

–– Short axis : 20 to 21 mmShort axis : 20 to 21 mm–– Short axis : 20 to 21 mmShort axis : 20 to 21 mm –– Mean: 21.5 mmMean: 21.5 mm–– Mean: 21.5 mmMean: 21.5 mm

–– Long axis : 26 to 27 mmLong axis : 26 to 27 mm

Mean: 23 to 24 mmMean: 23 to 24 mm

–– Long axis : 26 to 27 mmLong axis : 26 to 27 mm

Mean: 23 to 24 mmMean: 23 to 24 mm

•• BalloonBalloon
23 mm tight fit23 mm tight fit

•• BalloonBalloon
23 mm tight fit23 mm tight fit–– Mean: 23 to 24 mmMean: 23 to 24 mm–– Mean: 23 to 24 mmMean: 23 to 24 mm –– 23 mm tight fit23 mm tight fit–– 23 mm tight fit23 mm tight fit



Procedure with 23 mm Procedure with 23 mm SapienSapien valvevalveProcedure with 23 mm Procedure with 23 mm SapienSapien valvevalve



ResultResultResultResult



Another PatientAnother Patient
95 year old man, 5’ 3” tall95 year old man, 5’ 3” tall

Another PatientAnother Patient
95 year old man, 5’ 3” tall95 year old man, 5’ 3” tall95 year old man, 5  3  tall95 year old man, 5  3  tall95 year old man, 5  3  tall95 year old man, 5  3  tall

••••



Another PatientAnother PatientAnother PatientAnother Patient

Mean = 25.3 mmMean = 25.3 mm



Initial HemodynamicsInitial HemodynamicsInitial HemodynamicsInitial Hemodynamics

200 mmHg200 mmHg

100 mmHg

0 mmHg



23mm SAPIEN23mm SAPIEN23mm SAPIEN23mm SAPIEN



Hemodynamics After Valve DeploymentHemodynamics After Valve DeploymentHemodynamics After Valve DeploymentHemodynamics After Valve Deployment

200 mmHg200 mmHg

100 mmHg

0 mmHg



Severe Central and Paravalvular ARSevere Central and Paravalvular ARSevere Central and Paravalvular ARSevere Central and Paravalvular AR



Second 23mm SAPIENSecond 23mm SAPIENSecond 23mm SAPIENSecond 23mm SAPIEN



Central better but Still Severe Paravalvular ARCentral better but Still Severe Paravalvular ARCentral better but Still Severe Paravalvular ARCentral better but Still Severe Paravalvular AR



Balloon Post DilationBalloon Post DilationBalloon Post DilationBalloon Post Dilation



Persistent Severe Paravalvular AR after BalloonPersistent Severe Paravalvular AR after BalloonPersistent Severe Paravalvular AR after BalloonPersistent Severe Paravalvular AR after Balloon



Closure of Paravalvular LeakClosure of Paravalvular LeakClosure of Paravalvular LeakClosure of Paravalvular Leak



Amplatzer Vascular PlugAmplatzer Vascular PlugAmplatzer Vascular PlugAmplatzer Vascular Plug



AR: Before and AfterAR: Before and AfterAR: Before and AfterAR: Before and After



Aortogram Before and After ClosureAortogram Before and After ClosureAortogram Before and After ClosureAortogram Before and After Closure



Significantly Less ARSignificantly Less ARSignificantly Less ARSignificantly Less AR



Hemodynamics Hemodynamics at Completionat CompletionHemodynamics Hemodynamics at Completionat Completion

200 mmHg

100 H100 mmHg

0 mmHg



Yet Another Patient Yet Another Patient 
90 year old female90 year old female

Yet Another Patient Yet Another Patient 
90 year old female90 year old female90 year old female90 year old female90 year old female90 year old female

N l LVEF 55%N l LVEF 55%Normal LVEF 55%Normal LVEF 55%
Moderate Concentric LVHModerate Concentric LVH
S A ti St iS A ti St iSevere Aortic StenosisSevere Aortic Stenosis



Assessment of Annular SizeAssessment of Annular SizeAssessment of Annular SizeAssessment of Annular Size

TEE: 21 mmTEE: 21 mm

CT: 22 mmCT: 22 mm

CT: 18 x 24 mmCT: 18 x 24 mm



Valve Deployment Valve Deployment –– 23mm 23mm SapienSapienValve Deployment Valve Deployment –– 23mm 23mm SapienSapien



TEE Post DeploymentTEE Post DeploymentTEE Post DeploymentTEE Post Deployment



AortogramAortogram Post DeploymentPost DeploymentAortogramAortogram Post DeploymentPost Deployment



SummarySummarySummarySummary

•• Measurement of “annulus” is very critical forMeasurement of “annulus” is very critical for•• Measurement of “annulus” is very critical forMeasurement of “annulus” is very critical forMeasurement of annulus  is very critical for Measurement of annulus  is very critical for 
successful successful TAVRTAVR
Measurement of annulus  is very critical for Measurement of annulus  is very critical for 
successful successful TAVRTAVR

•• 3D data set provides the most useful information 3D data set provides the most useful information 
because the “annulus” is not circularbecause the “annulus” is not circular

•• 3D data set provides the most useful information 3D data set provides the most useful information 
because the “annulus” is not circularbecause the “annulus” is not circularbecause the annulus  is not circularbecause the annulus  is not circular

•• Decision making is evolving with increasing Decision making is evolving with increasing 

because the annulus  is not circularbecause the annulus  is not circular

•• Decision making is evolving with increasing Decision making is evolving with increasing g g gg g g
experience and availability of different sizesexperience and availability of different sizes

g g gg g g
experience and availability of different sizesexperience and availability of different sizes


