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Echocardiographic AssistanceEchocardiographic Assistance
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Evaluations using TTEEvaluations using TTE

Transapical TAVI

 Position of the LV apex Position of the LV apex 

Use two orthogonal TTE apical viewsUse two orthogonal TTE apical views
Surgeon and echocardiographer should agree 

on the optimum intercostal space.p p
Once the skin is marked with the optimal 

position, it is essential that the patient and/or 
h k b dthe skin not be moved. 



Preprocedural Assessment using 
TEE

Presence of septal bulgePresence of septal bulge
 An obstacle to proper seating

Opening of the AVOpening of the AV
 Central or eccentric

AV calcificationAV calcification
 Severity, location, symmetry

Distance from the aortic annulus to the Distance from the aortic annulus to the 
coronary ostia
 RCA  2D TEE RCA: 2D TEE
 LCA: 3D TEE (or MSCT)

P  f ti  h thPresence of aortic arch atheroma
Assessment of aortic dimensions



Localization of LCA by 3D TEELocalization of LCA by 3D TEE

I  l   di t  f 10  i  d i bl  f  th  23  

JASE 2013;26:359-69 

In general, a distance of >10 mm is desirable for the 23 mm 
balloon-expandable valve and a distance of >11 mm is desirable
for the 26 mm valve. JASE 2013;26:359 69 



Annulus Size MeasurementAnnulus Size Measurement
Undersizingg
Device migration
Significant paravalvular ARSignificant paravalvular AR
 Prosthesis mismatch

O i iOversizing
Complications related to vascular access
Difficulties when crossing the native AV
Under-expansionUnder expansion

redundancy of leaflet tissue
creating folds that may cause central AR or reduction in creating folds that may cause central AR or reduction in 

valve durability

Catastrophic annular ruptureCatastrophic annular rupture



Aortic Valve AnnulusAortic Valve Annulus

Circ Cardiovasc Intervent  2008;1:74-81Circ Cardiovasc Intervent. 2008;1:74 81



Measurement of Aortic Annulus 
iSize

Moss  JACC Img 2008;1:15 24Moss, JACC Img 2008;1:15–24



TTE, TEE & CTTTE, TEE & CT

JACC 2010;55:186 94JACC 2010;55:186-94



TTE, TEE & CTTTE, TEE & CT

JACC 2010;55:186 94JACC 2010;55:186-94



TTE, TEE & CTTTE, TEE & CT

P= 0.73; mean difference, 0.10 mm P=0.26; mean difference, 0.32 mmP= 0 13; mean difference  0 22 mm
limits of agreement, -3.76 to 3.57 limits of agreement, -4.03 to 3.40

P  0.13; mean difference, 0.22 mm
limits of agreement, -1.73 to 2.16

JACC 2010;55:186 94JACC 2010;55:186-94



TTE, TEE & CTTTE, TEE & CT

In the absence of a gold standard, a strategy based on TEE 
measurements provided good clinical results.

JACC 2010;55:186 94

Implantation, performed in 34 patients (76%) based on TEE measurements, 
was successful in all but 1 patient with grade 3/4 regurgitation.

JACC 2010;55:186-94



Measurement of Aortic Valve AnnulusMeasurement of Aortic Valve Annulus

Circ Cardiovasc Intervent  2008;1:74-81Circ Cardiovasc Intervent. 2008;1:74 81



Annulus Diameter by TEEAnnulus Diameter by TEE



Biplane ImageBiplane Image



AV on 3D TEEAV on 3D TEE



Annulus Measurement by 3D TEEAnnulus Measurement by 3D TEE

JASE 2011;24:937-65 JASE 2011;24:937 65 



CT & 2D-/3D-TEECT & 2D /3D TEE

JACC 2013;61:908–16



CT & 2D-/3D-TEECT & 2D /3D TEE
For predicting significant paravalvular AR

JACC 2013;61:908–16



CT & 3D-TEECT & 3D TEE

IJC 2013 (Epub)



TEE Monitoring during TAVITEE Monitoring during TAVI

Balloon positioning during valvuloplastyBalloon positioning during valvuloplasty
 Post-valvuloplasty aortic regurgitation

 Prosthesis positioning during implantation
When AV is not very calcified and consequently, 

difficult to image on fluoroscopy
Valve in valve proceduresValve-in-valve procedures
3D TEE



TEE Monitoring of TAVITEE Monitoring of TAVI



Posistioning of Balloon on 3D TEEPosistioning of Balloon on 3D TEE



3D TEE for Percuteneous AVR3D TEE for Percuteneous AVR

Filgueiras Rama  Echocardiography 2010;27:84 86Filgueiras-Rama, Echocardiography 2010;27:84-86



Balloon Dilatation on 3D TEEBalloon Dilatation on 3D TEE



Positioning of Prosthetic ValvePositioning of Prosthetic Valve

Moss  JACC Img 2008;1:15 24Moss, JACC Img 2008;1:15–24



Inflation of Prosthetic ValveInflation of Prosthetic Valve

Moss  JACC Img 2008;1:15 24Moss, JACC Img 2008;1:15–24



Positioning of Prosthetic AV on 3D TEEPositioning of Prosthetic AV on 3D TEE



TEE Monitoring of TAVITEE Monitoring of TAVI



TEE Monitoring after TAVITEE Monitoring after TAVI

C fi  th i  f ti  i di t l  Confirm prosthesis function immediately 
post-implantation
M t f th ti   Movement of prosthetic cusps 
Circular valve stent configuration 
V l l   l l  ARValvular or paravalvular AR

R id d t ti  f li tiRapid detection of complications



Post-ImplantationPost Implantation

Moss  JACC Img 2008;1:15 24Moss, JACC Img 2008;1:15–24



3D TEE for Percuteneous AVR3D TEE for Percuteneous AVR

Filgueiras Rama  Echocardiography 2010;27:84 86Filgueiras-Rama, Echocardiography 2010;27:84-86



Post-ImplantationPost Implantation

Moss  JACC Img 2008;1:15 24Moss, JACC Img 2008;1:15–24



Paravalvular AR After ImplantationParavalvular AR After Implantation

Moss  JACC Img 2008;1:15 24Moss, JACC Img 2008;1:15–24



Significant AR after TAVISignificant AR after TAVI
Paravalvular ARParavalvular AR
Undersized prosthesis

A i   l ifi iAsymmetric severe calcification

Valvular AR
 Incomplete expansion
 Incorrect positioning of the device Incorrect positioning of the device
Restricted cusp motion

O i d th iOversized prosthesis
Suboptimal stent expansion
I i d  biliImpaired cusp mobility



Severity of ARSeverity of AR

JACC 2012;60:1438–54JACC 2012;60:1438 54



AR index & PrognosisAR index & Prognosis

JACC 2012;59:1134–41



Evaluation after TAVIEvaluation after TAVI



Mild Paravalvular LeakageMild Paravalvular Leakage



Paravalvular Leakage after TAVIParavalvular Leakage after TAVI



Severe Paravalular LeakageSevere Paravalular Leakage



Complications of TAVIComplications of TAVI

JASE 2011;24:937-65 JASE 2011;24:937 65 



Displacement of Prosthetic AVDisplacement of Prosthetic AV



Displacement of Prosthetic AVDisplacement of Prosthetic AV



Displacement of Prosthetic AVDisplacement of Prosthetic AV



LM Ostial Occlusion after Percutaneous AVRLM Ostial Occlusion after Percutaneous AVR

Bartorelli  Ann Thorac Surg 2010;89:953 5Bartorelli, Ann Thorac Surg 2010;89:953–5


