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Real dimension of the problem……..

Up to 50% of TAVR patients develop

conduction disturbances

 Complete AV block ( 4-11 % Edwards, 15-38% CoreValve )

 Left Bundle Branch Block LBBB ( about 1/3 )

 AV conduction disturbances ( Variable percentage )
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 270 patients from 10 clinical centers in UK 

 8% of patients with prior PPM 

 LBBB 13% at baseline 61% after procedure 

 33.3% new permanent pacemaker requirement

 Baseline conduction abnormalities

- Baseline RBBB                    65.2% PPM 

- Baseline LBBB                     43.75% PPM 

- Normal QRS complex 27.6% PPM 

 Multivariable predictors: AV block, balloon predilation, use of 29 

mm valve, IV septum diameter, prolonged QRS 
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Relation Between Prosthesis and 

Conduction System
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Left Bundle-Branch Block Induced by TAVI 

Increases Risk of Death

1013 patients
screened for

eligibility

816 patients
eligible for
analysis

679 patients
analyzed

446 patients
without

postprocedural
LBBB

233 patients with
postprocedural

LBBB

197 not eligible

11 aborted procedure

186 pre-existing PPM/LBBB

137 eexcluded

118 postprocedural PPM

19 <24h mortality without
follow-up ECG

Houthuizen et al . Circulation. 2012
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Binary Logistic Regression Analysis

Houthuizen et al . Circulation. 2012



Ferrarotto Hospital
University of Catania

Houthuizen et al . Circulation. 2012

Survival for the primary end point
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Consecutive case number

Incidence of TAVI–induced LBBB according 

to valve type

Houthuizen et al . Circulation. 2012
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Conclusion

Houthuizen et al . Circulation. 2012
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Predictive Factors and Long-Term Clinical 

Consequences of Persistent LBBB Following TAVI 

With a Balloon-Expandable Valve

 348  consecutive  patients underwent TAVI with a 

balloon-expandable valve (Sapien or Sapien XT,  Edwards 

Lifesciences, Irvine LLC, California)

 146 patients were excluded
 prior pacemaker (n = 57)

 prior intra-ventricular conduction abnormalities (complete 

or incomplete right or left bundle branch block, n = 83)

 death, or conversion  to  open  heart  surgery  before  the  

first  ECG (4 and 2 patients, respectively)

 The final study population consisted of 202 patients

Urena et al. Journal of the American 

College of Cardiology . 2012
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Baseline and Procedural Findings, According to the 

Occurrence of New-Onset LBBB Following TAVI

Urena et al. Journal of the American 

College of Cardiology . 2012
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Baseline and Procedural Findings, According to the Need for PPI

(In-Hospital or During the Follow-Up Period)

Urena et al. Journal of the American 

College of Cardiology . 2012
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Changes in Left Ventricular 

Ejection Fraction Following TAVI

Urena et al. Journal of the American 

College of Cardiology . 2012
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Urena et al. Journal of the American 

College of Cardiology . 2012

De Carlo, et al. American 

Heart Journal . 2012

Other Studies about LBBB and 

Mortality
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CoreValve ADVANCE 30-day 

Outcomes
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CoreValve ADVANCE Impact of 

LBBB



Ferrarotto Hospital
University of Catania
Ferrarotto Hospital
University of Catania

Origin of Conduction 

Disturbances

LBBB

AV block

Prosthesis

Sizing

Prosthesis

Positioning
Prosthesis

Apposition

 Calcium

 Annulus Shape
 Annulus Measur.

 Line-up

 Technique of Implant.

 Depth of Implant.
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Optimal MSCT Sizing

Perimeter

Area

Elliptical Shape: Max dia. 28,5 mm; Min dia. 20 mm

Area 4,71 cm2, Perimeter 7,9 cm
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23mm 26mm 29mm 31mm

Annulus
Diameter [mm]

D≥18

D≤20

D≥20

D≤23

D≥23

D≤27

D≥26

D≤29

Annulus Area 
[cm2]

A≥2,54 
A≤3,14

A≥3,14 
A≤4,15

A≥4,15

A≤5,72

A≥5,31

A≤6,60

Annulu
Perimeters [cm]

P≥5,65
P≤6,28

P≥6,28
P≤7,22

P≥7,22

P≤8,48

P≥8,16

P≤9,11

Sizing CoreValve Revalving

System
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Sizing Edwards Sapien XT
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Area (cm2) Oversizing

(5,72 - 4,71) / 4,71 x 100 =  21,5 %

(5,31- 4,71) / 4,71 x 100 = 12,7 %

29 mm

26 mm
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Relation between deep of implantation

and conduction abnormalities

 New LBBB   10,3 mm ± 2,7 mm

P = 0.005

 No LBBB       5,5 mm ± 3,4 mm
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Rate of PPM implantion Vs Depth of implantion

0%

5%

10%

15%

20%

25%

30%

35%

Depth of implant ( ~ mm)

Calvi V, et al.

Chorianopoulos, et al.

De Carlo, et al.

Munoz-Garcıa, et al.

Tchetche, et al.

11        7       10       6       5
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Optimal Depth of CoreValve Implantion

Data from Corevalve proctor meeting 

2012: Poll data
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LVOT Calcification and Conduction 

Distrurbances are Directly Related

None Mild Moderate Severe
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BAV as Bridge to TAVI

or BAV during TAVI

 Avoid long Balloon ( >40 mm)

 Use smallest balloon as possible

(already 18 mm balloon have 2,5 cm2 area 

during inflation)

 Always use rapid pacing during BAV (>180) 

in order to stabilize balloon and avoid

excessive stress on membranous septum

 Avoid extended and repeated inflations
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Conclusion

 Conduction disturbances are very frequent in TAVI patients, mainly

AV block and LBBB

 The anatomical relation between conduction system, implant site 

and depth are the explanation of the problem

 The CT scan is mandatory to perform precise measurements and 

avoid area oversizing > 20%

 The presence of massive LVOT calcification can play an important

role in conduction system damage during TAVI and BAV

 During BAV avoid using long and large balloons

 Always perform BAV during rapid ventricular pacing

 Avoid prolonged and repeated BAV


