
TAVI minimizing complications :
Permanent pacing

J. Kefer, MD, PhD, FESC
Interventional Cardiology

Head of the Cardiac Cath Laboratory
Cliniques Universitaires Saint-Luc

Brussels, Belgium



Faculty disclosure
Joelle Kefer

I disclose the following financial relationships:

Consultant for StJude Medical
Receive grant/research support from Abbott Vascular



Permanent pacemaker rate after TAVI
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Anatomical interaction :
the stent frame of the TAVI prosthesis may exerce a mechanical stress on the LV wall, 

septum and conduction system, leading to potential complete AV-block and new LBBB.
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Abstract

The aim of this study was to compare the incidence and predictive factors of

complete atrioventricular block (AVB) and permanent pacemaker implantation (PPI) after

transcatheter aortic valve implantation (TAVI) versus surgical aortic valve replacement (SAVR).

No data exist on the need for PPI after TAVI versus SAVR in patients with

similar baseline electrocardiographic (ECG) findings.

A total of 411 patients with severe aortic stenosis (AS) and no prior pacemaker who

underwent TAVI with the balloon-expandable Edwards valve (Edwards Lifesciences, Irvine,

California) were matched (1:1) with 411 elderly patients with severe AS who underwent isolated

SAVR on the basis of baseline ECG findings. The incidence, reasons, and predictive factors for

PPI within 30 days after the procedure were compared between groups.

Mean age was similar in both groups (p = 0.11), and the TAVI group had a higher

Society of Thoracic Surgeons score (p < 0.001). The rate of new PPI was higher after TAVI

(7.3%) compared with SAVR (3.4%), p = 0.014. Complete AVB and severe symptomatic

bradycardia, respectively, were the reasons for PPI in the TAVI (5.6% and 1.7%, respectively) and

SAVR (2.7% and 0.7%, respectively) groups (p = 0.039 for complete AVB, p = NS for

symptomatic bradycardia). The presence of baseline right bundle branch block was the only

variable associated with PPI in the TAVI group (odds ratio: 8.61, 95% confidence interval: 3.14 to

23.67, p < 0.0001), whereas no variable was found in the SAVR group.

Transcatheter aortic valve implantation was associated with a higher rate of

complete AVB and PPI compared with SAVR in elderly patients with severe AS and similar

baseline ECG findings. The presence of baseline right bundle branch block correlated with the

need for PPI in the TAVI group.

Copyright © 2012 American College of Cardiology Foundation. Published by Elsevier Inc. All rights

reserved.
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Abstract

The aim of this study was to determine the impact of new-onset persistent left

bundle branch block (NOP-LBBB) on late outcomes after transcatheter aortic valve implantation

(TAVI).

The impact of NOP-LBBB after TAVI remains controversial.

A total of 668 consecutive patients who underwent TAVI with a balloon-expandable

valve without pre-existing LBBB or permanent pacemaker implantation (PPI) were included.

Electrocardiograms were obtained at baseline, immediately after the procedure, and daily until

hospital discharge. Patients were followed at 1, 6, and 12 months and yearly thereafter.

New-onset LBBB occurred in 128 patients (19.2%) immediately after TAVI and

persisted at hospital discharge in 79 patients (11.8%). At a median follow-up of 13 months (range

3 to 27 months), there were no differences in mortality rate between the NOP-LBBB and no

NOP-LBBB groups (27.8% vs. 28.4%; adjusted-hazard ratio: 0.87 [95% confidence interval (CI):

0.55 to 1.37]; p = 0.54). There were no differences between groups regarding cardiovascular

mortality (p = 0.82), sudden death (p = 0.87), rehospitalizations for all causes (p = 0.11), or heart

failure (p = 0.55). NOP-LBBB was the only factor associated with an increased rate of PPI during

the follow-up period (13.9% vs. 3.0%; hazard ratio: 4.29 [95% CI: 2.03 to 9.07], p < 0.001.

NOP-LBBB was also associated with a lack of left ventricular ejection fraction improvement and

poorer New York Heart Association functional class at follow-up (p < 0.02 for both).

NOP-LBBB occurred in ∼1 of 10 patients who had undergone TAVI with a

balloon-expandable valve. NOP-LBBB was associated with a higher rate of PPI, a lack of

improvement in left ventricular ejection fraction, and a poorer functional status, but did not

increase the risk of global or cardiovascular mortality or rehospitalizations at 1-year follow-up.

Copyright © 2014 American College of Cardiology Foundation. Published by Elsevier Inc. All rights

reserved.

Abstract

1 2 3 4 2 2 2 2 1

1 1 2 3 3 4 1

1 1 4 5

Author information

Full text links

PubMed

26/ 03/ 15 16:36Impact of new- onset persistent left bundle branch block on late clinic…ergoing transcatheter aortic valve implantation wi... -  PubMed -  NCBI

Page 1 sur 2http:/ / www.ncbi.nlm.nih.gov/ pubmed/ 24440024

OBJECTIVES:

BACKGROUND:

METHODS:

RESULTS:

CONCLUSIONS:

JACC Cardiovasc Interv. 2014 Feb;7(2):128-36. doi: 10.1016/j.jcin.2013.08.015. Epub 2014 Jan 15.

Impact of new-onset persistent left bundle branch block on late clinical
outcomes in patients undergoing transcatheter aortic valve implantation with
a balloon-expandable valve.

Urena M , Webb JG , Cheema A , Serra V , Toggweiler S , Barbanti M , Cheung A , Ye J , Dumont E ,

DeLarochellière R , Doyle D , Al Lawati HA , Peterson M , Chisholm R , Igual A , Ribeiro HB , Nombela-

Franco L , Philippon F , Garcia del Blanco B , Rodés-Cabau J .

Abstract

The aim of this study was to determine the impact of new-onset persistent left

bundle branch block (NOP-LBBB) on late outcomes after transcatheter aortic valve implantation

(TAVI).

The impact of NOP-LBBB after TAVI remains controversial.

A total of 668 consecutive patients who underwent TAVI with a balloon-expandable

valve without pre-existing LBBB or permanent pacemaker implantation (PPI) were included.

Electrocardiograms were obtained at baseline, immediately after the procedure, and daily until

hospital discharge. Patients were followed at 1, 6, and 12 months and yearly thereafter.

New-onset LBBB occurred in 128 patients (19.2%) immediately after TAVI and

persisted at hospital discharge in 79 patients (11.8%). At a median follow-up of 13 months (range

3 to 27 months), there were no differences in mortality rate between the NOP-LBBB and no

NOP-LBBB groups (27.8% vs. 28.4%; adjusted-hazard ratio: 0.87 [95% confidence interval (CI):

0.55 to 1.37]; p = 0.54). There were no differences between groups regarding cardiovascular

mortality (p = 0.82), sudden death (p = 0.87), rehospitalizations for all causes (p = 0.11), or heart

failure (p = 0.55). NOP-LBBB was the only factor associated with an increased rate of PPI during

the follow-up period (13.9% vs. 3.0%; hazard ratio: 4.29 [95% CI: 2.03 to 9.07], p < 0.001.

NOP-LBBB was also associated with a lack of left ventricular ejection fraction improvement and

poorer New York Heart Association functional class at follow-up (p < 0.02 for both).

NOP-LBBB occurred in ∼1 of 10 patients who had undergone TAVI with a

balloon-expandable valve. NOP-LBBB was associated with a higher rate of PPI, a lack of

improvement in left ventricular ejection fraction, and a poorer functional status, but did not

increase the risk of global or cardiovascular mortality or rehospitalizations at 1-year follow-up.

Copyright © 2014 American College of Cardiology Foundation. Published by Elsevier Inc. All rights

reserved.

Abstract

1 2 3 4 2 2 2 2 1

1 1 2 3 3 4 1

1 1 4 5

Author information

Full text links

PubMed

26/ 03/ 15 16:36Impact of new- onset persistent left bundle branch block on late clinic…ergoing transcatheter aortic valve implantation wi... -  PubMed -  NCBI

Page 1 sur 2http:/ / www.ncbi.nlm.nih.gov/ pubmed/ 24440024

OBJECTIVES:

BACKGROUND:

METHODS:

RESULTS:

CONCLUSIONS:

JACC Cardiovasc Interv. 2014 Feb;7(2):128-36. doi: 10.1016/j.jcin.2013.08.015. Epub 2014 Jan 15.

Impact of new-onset persistent left bundle branch block on late clinical
outcomes in patients undergoing transcatheter aortic valve implantation with
a balloon-expandable valve.

Urena M , Webb JG , Cheema A , Serra V , Toggweiler S , Barbanti M , Cheung A , Ye J , Dumont E ,

DeLarochellière R , Doyle D , Al Lawati HA , Peterson M , Chisholm R , Igual A , Ribeiro HB , Nombela-

Franco L , Philippon F , Garcia del Blanco B , Rodés-Cabau J .

Abstract

The aim of this study was to determine the impact of new-onset persistent left

bundle branch block (NOP-LBBB) on late outcomes after transcatheter aortic valve implantation

(TAVI).

The impact of NOP-LBBB after TAVI remains controversial.

A total of 668 consecutive patients who underwent TAVI with a balloon-expandable

valve without pre-existing LBBB or permanent pacemaker implantation (PPI) were included.

Electrocardiograms were obtained at baseline, immediately after the procedure, and daily until

hospital discharge. Patients were followed at 1, 6, and 12 months and yearly thereafter.

New-onset LBBB occurred in 128 patients (19.2%) immediately after TAVI and

persisted at hospital discharge in 79 patients (11.8%). At a median follow-up of 13 months (range

3 to 27 months), there were no differences in mortality rate between the NOP-LBBB and no

NOP-LBBB groups (27.8% vs. 28.4%; adjusted-hazard ratio: 0.87 [95% confidence interval (CI):

0.55 to 1.37]; p = 0.54). There were no differences between groups regarding cardiovascular

mortality (p = 0.82), sudden death (p = 0.87), rehospitalizations for all causes (p = 0.11), or heart

failure (p = 0.55). NOP-LBBB was the only factor associated with an increased rate of PPI during

the follow-up period (13.9% vs. 3.0%; hazard ratio: 4.29 [95% CI: 2.03 to 9.07], p < 0.001.

NOP-LBBB was also associated with a lack of left ventricular ejection fraction improvement and

poorer New York Heart Association functional class at follow-up (p < 0.02 for both).

NOP-LBBB occurred in ∼1 of 10 patients who had undergone TAVI with a

balloon-expandable valve. NOP-LBBB was associated with a higher rate of PPI, a lack of

improvement in left ventricular ejection fraction, and a poorer functional status, but did not

increase the risk of global or cardiovascular mortality or rehospitalizations at 1-year follow-up.

Copyright © 2014 American College of Cardiology Foundation. Published by Elsevier Inc. All rights

reserved.

Abstract

1 2 3 4 2 2 2 2 1

1 1 2 3 3 4 1

1 1 4 5

Author information

Full text links

PubMed



LBBB : less reverse remodeling, less recovery of LV systolic function, higher rate of PCMK





Difference between the lenght of membranous septum and implantation 
depth is the most powerful predictor of complete AV block after TAVI
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Risk factors for new PCMK and LBBB

Not modifiable

 Pre-existing long PR

 Pre-existing wide QRS

 Pre-existing RBBB

 No prior valve surgery

Modifiable

 Depth of the implant

 Implementation of  the 
guidelines for PCMK 
indications 



Sapien 3 : accurate positionning, better control 





D.Dvir, Vancouver, Canada
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Evolut-R : new design, recapturable, repositionable, 
deployment accuracy with 1:1 response.



Presented par I Meredith





Manoharan G, TVT 2015

Portico : intraannular placement, recapturable
designed to address conduction system interference

Landing zone : 3 mm (range 1-9 mm)





TAVI Portico – clinical results
from UCL-Saint-Luc Brussels 

1° case : december 2012



Baseline characteristics of patients;N=24

Characteristic

Age years 85 ± 7

Gender M/F 5/19

Aortic valve area cm2 0.6 ± 0.2

Mean transvalvular gradient mmHg 48 ± 16

Logistic Euroscore % 28 ± 17

STS score % 6.5 ± 4

Sherpa score 4.7 ± 2

Chronic Obstructive 

Pulmonary Disease

n (%) 4 (17)

Renal Failure n (%) 14 (58)

Diabetes n (%) 3 (12)

Previous stroke/TIA n (%) 6 (25)

Previous pacemaker n (%) 5 (21)



Results : VARC-2 criteria
Index TAVI hospitalisation

Characteristic

Device success n (%) 24 (100)

In-hospital mortality n (%) 0

Cardiovascular mortality n (%) 0

Stroke n (%) 0

Myocardial infarction n (%) 0

Bleeding n (%) 2 (8)

Lifethreatening n (%) 0

Major n (%) 2 (8)

Minor n (%) 0

Acute kidney injury n (%) 1 (4)

Stage 1 n (%) 1

Stage 2 n (%) 0

Stage 3 n (%) 0

Vascular complications n (%) 2 (8)

Major n (%) 0

Minor n (%) 1

Closure device Failure n (%) 1 (4)

Conduction/Rythm n (%) 5 

New pacemaker n (%) 1 (4)

New LBB n (%) 3 (12)

New atrial fibrillation n (%) 0

Other arrhythmia n (%) 1 (4)



Results : VARC-2 criteria
Follow-up (mean : 364 ± 246; IQ range : 84 – 538 days)

Characteristic

Overall mortality n (%) 1 (4)

Stroke n (%) 0

Myocardial infarction n (%) 0

Bleeding n (%) 1 (4)

Acute kidney injury n (%) 0

Vascular complications n (%) 0

New pacemaker n (%) 1 (4)

Rehospitalisation for HF n (%) 1 (4)

TOTAL NEW PCMK : 8.3%
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First name - last name 

CONCLUSIONS

Need for new PCMK and new LBBB are more 
frequent after TAVI than after SAVR

Negative impact on the outcome
Depth of impant is crucial
Novel technologies usefull, optimal positioning

Need for better understanding, EP, CRT ?
Ongoing trials : MARE,… algorithm on new LBBB 

management


