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Abstract

Background: To study the Conduction Abnormalities in Patients who
underwent TAVR procedure in a Teritiary care hospital in northern India.
Materials and Methods: The present study was conducted in the Cardiology
Department of Fortis Escorts Heart Institute, New Delhi. A total 100 severe
Aortic Stenosis patients admitted for TAVR between September 2012 to June
2019 in cardiology ward of Fortis Escorts Heart Institute ,New Delhi were taken
for the study. Data Capture was done till 10 June 2020 with approval obtained
from the hospital authorities to collect data from the Medical Records
Department [MRD]. Result: In the Pre TAVR ECG with total of 100 patients ,
8 LBBB(n=100,8.5%), 4 RBBB (n=100,10%), 86 NSR(n=100,91.5%) were
observed. The incidence of PPI in this study was 6% (n=100).0n the TAVR day
0 continuous ECG monitoring mainly in the Intraprocedure time documented
44% new Conduction abnormalities. ECG in the PPl group (n=6) showed 4
CHB patients (n=6, 66.7%), 1AVB type | (n=6,16.7%),1AVB type2(
n=6,16.7%). ECG in the No PPI group(n=94) showed 18 LBBB (n=94,19.1%),
8 LAFB (n=94,8.51%), 6 LAPB (n=94,6.4%), 4 IVCD (n=94,4.3%),2 AF/AFL
(n=94,2.1%) , 56 NSR (n=94,59.6%). On the Post TAVR day | ECG in the PPI
group (n=6) showed 2 HAVB (n=6;33.3%), 4 CHB (n=6;66.7%). In the no PPI
group (n=94) ECG showed 28 (n-94.29.8%), 14 LAFB (n-94.14.9%). 10 LPFB
(n=94.10.6%). 6I1VCD (n 94. 6.4%), 2AF/AFL (n-94. 2.1%): 34NSR (n
94.36.2%). On the Post TAVR day7 ECG in the PPI group (n 6) showed 6 Paced
rhythm (n-6,100%). ECG in the No PPl group (n-94) showed 26 LBBB
(n=94.26.71%)10 LAFB (n=94.10.6%)SLPFB (n 94.8.5%). 4BFB
(n=94.4.3%%), 2TFB(n=94.2.1%).181VCD(n-94.19.1%).4AVBI (n=94.4.3%,
4AF/AFI (n=94.4.3%).ISNSR (n=94.19.1%) On the Post TAVR days 30 ECG
in the PPI group (n=6) showed 6 Paced rhythm(n=6.100%). ECG in the No PPI
group(n=94) showed 18LBBB (n=04.19.1%), GLAFB (n=94.6.4%). 4LPFB
(n=94.4.3%). 101VCD (n=94.10.6%). 1AVBI (1=94.1.1%). 2AF/AFL
(n=94.2.1%). S3NSR (n=94.56.4%). At Post TAVR 3 Months ECG in the PPI
group(n=6) showed 6 Paced rhythm (n=6,100%). ECG in the No PPI group
(n=94) showed 16LBBB (n=94.17%),4LAFB (n=94.4.3%). 2LPFB
(n=94.2.1%). 4IVCD (n=94,4.3%). 1AF/AFl (n=94.1.1%). 67NSR
(n=94.71.3%). At Post TAVR 6 Months ECG in the PPI group(n=6) showed 6
Paced rhythm (n=6.100%). ECG in the No PPI group (n=94) showed 12 LBBB
(n=94.12.8%). 82 NSR (n=94.71.3%). At Post TAVR year ECG in the PPI
group (n=6) showed 6 Paced rhythm (n=6.100%). ECG in the No PPI group
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(n=94) showed 8 LBBB (n=94.17%). 86 NSR (n=94.71.3%). Conclusion:
Conduction abnormality is a common complication after TAVR which if not
managed optimally can lead to unnecessary increased PPI incidence. Overall
documented new Conduction abnormality was 44% and incidence of new
LBBB was 28%. Significant number of Conduction abnormalities can resolve
overtime and unnecessary PPl can be avoided with careful pre TAVR work up,
skillful operators and diligent follow up.

INTRODUCTION

Ever Since the first Transcatheter Implantation of
Aortic valve (TAVR) in 2002, it has emerged as an
alternative to surgical aortic valve replacement
(SAVR) for patients deemed at high or prohibitive
risk for surgery.l’*1 TAVR is a minimally invasive
alternative to conventional aortic valve replacement
in symptomatic patients with severe aortic stenosis
and contraindications to surgery. The procedure has
shown to improve patient’s quality of life and
prolong short- and mid-term survival in high-risk
individuals, becoming a widely accepted therapeutic
option which has been integrated into current clinical
guidelines for the management of valvular heart
disease. Substantial improvements in technology,
patient selection, and refined procedural techniques
have provided the basis for TAVRs expansion toward
treating a lower surgical risk aortic stenosis
population.B! Severe Calcific aortic stenosis (AS) is
a progressive disease that results in calcified and stiff
valve leaflets increasing the left ventricular (LV)
afterload. The prevalence of AS ranges from 3 to
23% and a total of 2 to 5% of all adults have
significant disease with symptoms of dyspnea, angina
and/or syncope.[®! TAVR consists of a catheter-based
procedure performed on a beating heart without
sternotomy and cardio-pulmonary bypass in which a
trileaflet bioprosthetic valve is implanted in the aortic
root position. In its current state, TAVR represents a
transformative technology with the potential to
improve symptoms and prolong life in patients who
previously had no surgical options, which was
underlined by the landmark Placement of
Transcatheter ~ Aortic  Valves  (PARTNER)
randomized controlled trials.l"]

Transcatheter
aortic valve —_

Image 1: transcatheter aortic valve placement (femoral
approach)

TAVR is associated with a number of adverse events
such as, mortality, cerebrovascular events, bleeding
and vascular complications, conduction
abnormalities and paravalvular aortic regurgitation. !
Conduction disturbances and the need for permanent
pacemaker implantation (PPI) frequently complicate
TAVR. Importantly, the incidence of such
complications has not changed significantly over
time, with potentially a slightly rising incidence after
the introduction of newer generation transcatheter
valves.[

Although the factors associated with conduction
abnormalities and PPl post-TAVR are well
described,*® data on its clinical impact remain
controversial. Studies evaluating the impact on
mortality of new-onset left bundle branch block
(LBBB) or need for Periprocedural PPI post- TAVR
have yielded conflicting results.[*

MATERIALS AND METHODS

Study Area: The present study will be conducted in
the Cardiology Department of Fortis Escorts Heart
Institute, New Delhi.

Study Population: A total 100 severe Aortic
Stenosis patients admitted for TAVR between
September 2012 to June 2019 in cardiology ward of
Fortis Escorts Heart Institute, New Delhi will be
taken for study. Data Capture will be done till 10 June
,2020 with approval obtained from the hospital
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authorities to collect data from the Medical Records
Department [MRD].

Inclusion Criteria

o Patients who underwent TAVR procedure
Exclusion Criteria

Unsuccessful procedure

Conversion to Open Procedure

Patients already on PPM/CRT-D

Prior Aortic Valve Surgery

Valve in Valve TAVR

Low Flow Low Gradient Aortic Stenosis

Study Design: A Retrospective Observational
Cohort Study.

Study Duration: 12 Months

Methodology: All patients who underwent TAVR
procedure after evaluated by a Cardiologists team.
All the parameters are collected from the Medical
records department as mentioned in the study
proforma at different periods upto the follow up
period of 1 year. Online calculator used for Log
Euroscore, STS PROM score , e GFR.

Data Collection Forms: The data will be collected
from the MRD in Pre-tested study Proforma
(attached) which includes various parameters like
Age, sex, past history, Blood investigations, ECG,
Echocardiography and Imaging data (Baseline).
Statistical method

Statistical analysis: Data were entered in MS-Excel
and analyzed in SPSS V24.Descriptive statistics were
represented with percentages, Mean with SD or
Median with IQR depends on nature of the data.
Shapiro wilk test was applied to find normality. Chi-
square test, Fisher Exact test, Independent t-test,
Mann-whitney U test were calculated. P<0.05 was
considered as statistically significant. Statistical
Package for Social Sciences version 23 (SPSS Inc,
IBM, New York, United State

RESULTS

Gender

Bpale  Mremale

Figure 1: Showing Gender Distribution
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Figure 2: shows the mean age is higher in PPI group
compared to the No PPI group with significant P value
(P<0.05)
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Figure 3: shows the mean BMI is higher in PPI group
compared to the No PPI group with significant P value
P<0.05)
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Figure 4: Shows the different co morbid conditions
between PPI and No PPI groups with the significant P
value in Diabetes Mellitus (type 2) and CKD.
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Figure 5: Shows the significant P Value in the QRS
duration measurements at different time periods.

The above chart and Figure shows the gender
distribution with Male 76% and Female 24% in the
sample size of 100 TAVR patients of this study.
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Figure 6: ?
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Figure 7: Shows Aortic Valvular Area Calcium grading
between PPI group and No PPI group with Statistical
Significance with higher grades in PPI group . (P<0.05)
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Figure 8 : Shows Intraprocedure New CA types

between PPI group and No PPI group with Statistical
Significance. (P<0.05)
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Figure 9: Shows the THV types (BEV vs SEV ) with no
statistical significance.

Sapien 3
VALVE IMPLANTED

Group
Hopp o PPl
40.4%
33.3%
22.3%
| 167% 16.7%.0% 16.7% 16.748- 1%
M A A
Edwards Core Valve Evolute R Evolute PRO Myval

Figure 10: Shows the THV make between PPI group
and No PPI group with no Statistical Significance.

(P<0.05)
Table 1: Showing Gender Distribution.
Sex Frequency Percent
Male 76 76
Female 24 24
Total 100 100.0
Table 2: Shows the Baseline variables of TAVR patients.
Variable P-value
PPI (n=6) No PPI (n=94)
Mean SD Median 10R Mean SD Median 10R
Age 81.83 1.33 82.0 2 74.1 74 75.0 8.0 0.002
Height 135.6 66.4 163.5 59.9 160.8 9.4 161.5 15.3 0.760
Weight 76.2 3.9 76.5 4.5 70.8 11.3 70.5 13.3 0.114
BMI 33.2 15 33.0 2.6 26.8 53 25.8 5.7 0.003
Body Surface 1.7 0.2 1.8 0.4 1.7 0.1 1.7 0.2 0.709
Area
Table 3: Shows the different co morbid conditions.
Variable P-value
PPI (n=6) No PPI (n=94)
Count % Count %
DM Type 2 6 100.0% 52 55.9% 0.04
HTN 6 100.0% 85 90.4% 1
Dyslipidemia 6 100.0% 69 73.4% 0.33
Syncope 6 100.0% 51 54.3% 0.04
COPD 3 50.0% 22 23.4% 0.16
CAD 6 100.0% 68 72.3% 0.34
PCI 6 100.0% 63 67.0% 0.17
CABG 2 33.3% 22 23.4% 0.63
CVA 3 50.0% 26 27.7% 0.35
CKD 4 66.7% 20 21.3% 0.03
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Table 4: Shows the different co morbid

conditions between PPl and No PPI groups with the significant P value in

Diabetes Mellitus (type 2) and CKD.

Variable PPI No PPI P-value
Mean SD Median IQR Mean SD Median IQR

LOG EURO 241 29 234 3.7 19.7 3.8 184 25 0.006
SCORE
STS PROM 12.9 0.8 12.7 1.0 11.6 1.0 115 11 0.001
SCORE

Table 5: Show the higher Log EURO and STS PROM scores in PP1 Group with significant P value.
Variable PPI No PPI P value

Mean SD Median IQR Mean SD Median IQR

ECG QRSd 159.0 7.3 158.0 125 118.0 131 1175 8.0 <0.001
Baseline
ECGQRSd @0 158.7 35 159.0 55 120.1 141 118.0 8.0 <0.001
day
ECG QRSd 157.7 2.7 156.0 45 125.2 17.8 1185 32.0 <0.001
@1day
ECGQRSd 159.3 2.7 159.0 35 124.3 17.1 1185 27.0 <0.001
@7 days
ECGQRSd 159.3 2.1 160.0 3.0 121.9 16.7 118.0 8.0 0.001
@30 days
ECGQRSd 158.7 24 159.0 45 119.1 12.8 118.0 9.0 <0.001
@3 months
ECGQRSd 160.0 2.8 160.0 5.0 1184 11.8 118.0 8.0 <0.001
@ 6months
ECGQRSd 159.3 24 159.0 45 1175 10.3 118.0 8.0 <0.001
@ lyear

Table 6: Shows the significant P Value in the QRS duration measurements at different time periods.
Variable P-value

PPI No PPI
Mean SD Median IQR Mean SD Median [O]5

ECG 169.3 215 173.0 29.5 166.4 215 168.0 37.5 0.833
PRinterval @ Baseline
ECG 200.3 53.9 188.0 91.5 166.4 21.7 168.0 385 0.119
PRinterval@ 0 day
ECG PRinterval 184.3 37.7 179.0 51.0 166.4 21.7 168.0 385 0.271
@1day
ECG PRinterval 169.0 22.1 173.0 34.0 169.6 25.9 168.0 39.0 0.970
@7day
ECG PRinterval @30 165.7 21.6 164.0 325 166.4 21.7 168.0 38.5 0.923
days
ECG PRinterval 165.7 21.6 164.0 325 166.4 21.6 168.0 38.0 0.918
@3months
ECG PRinterval 165.7 21.6 164.0 325 166.4 215 168.0 375 0.913
@6months
ECG PRinterval 165.7 21.6 164.0 325 166.4 215 168.0 375 0.913
@1lyear

Table 7: Shows the PR interval measurements in ECG recordings at different

time periods with no statistical

significance (P> 0.05)
Variable PPI No PPI P-value
Mean SD Median I0OR Mean SD Median 1QR
TTED LVEF(%) 63.7 2.3 64.0 45 59.3 45 58.0 8.0 0.020
@Baseline
TTED LVEF @0 62.3 2.3 60.0 45 60.0 4.3 58.0 8.0 0.540
days
TTED LVEF @1 61.0 2.2 60.0 3.0 60.7 3.9 60.0 6.0 0.808
days
TTED LVEF @7 60.1 24 60.0 4.5 61.2 3.7 60.0 6.0 0.154
days
TTED LVEF @30 59.3 16 55.0 25 61.9 3.6 62.0 4.3 <0.001
days
TTED LVEF @3 58.0 2.1 53.0 3.0 62.8 35 64.0 6.0 <0.001
montsh
TTED LVEF 57.0 18 48.0 4.0 63.7 3.0 64.0 4.0 <0.001
@6months
TTED LVEF@1 56.2 15 40.0 25 64.4 2.6 65.0 2.0 <0.001
year
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Table 8

Variable PPI No PPI Pvalue
Mean SD Median IQR Mean SD Median IQR

CT SCAN 26.2 1.8 22.7 2.9 21.6 1.9 21.4 24 0.041

AAN size(mm)

Table 9: Shows the Aortic Annular Size Larger in PPI group (mean 26.2) compared to No PPI group with Statistical

Significance.
Variable PPI No PPI P value
Mean SD Median IQR Mean SD Median IQR
MSH(mm) 3.1 0.2 4.7 0.3 4.6 0.2 4.7 0.5 0.988

Statistical Significance.

Table 10: Shows the Membrane Septal Height shorter PPI group ( mean 3.1mm) compared to No PPI group with

Variable PPI No PPI P value
Mean SD Median IQR Mean SD Median IQR

THV Oversizing (%) 17.7 15 18.0 25 13.8 1.7 14.0 1.0 <0.001

THV SIZE(mm) 275 25 29.0 3.8 23.2 25 23.0 3.0 0.042

Implantation Depth of 6.8 0.3 6.8 0.3 4.7 0.5 4.8 0.9 <0.001

THV

Table 11: Shows Aortic Valvular Area Calcium grading between PPI group and No PPI group with Statistical

Significance with higher grades in PP1 group . (P<0.05)
INTRAPROCEDURE NEW CA TYPE PPI No PPI
Count % Count %
LBBB 0 0% 18 19.1%
LAFB 0 0% 8 8.5%
LPFB 0 0% 6 6.4%
IVCD 0 0% 4 4.3%
2 AVB Type-1 1 16.7% 0 0%
2 AVB Type-Il 1 16.7% 0 0%
CHB 4 66.7% 0 0%
AF/AFL 0 0% 2 2.1%
PR 0 0% 56 59.6%
Total 6 100.0% 94 100.0%
P<0.001

Table 12: Shows Intra-procedure New CA types between PPI group and No PPI group with Statistical Significance.

(P<0.05)
Variable Category PPI No PPI P-value
Count % Count %
ECG NSR 0 0% 86 91.5% <0.001
@BASELINE | LBBB 2 33.3% 8 8.5%
RBBB 4 66.7% 0 0%
ECG @Oday | NSR 0 0% 56 59.6% <0.001
LBBB 0 0% 18 19.1%
LAFB 0 0% 8 8.5%
LPFB 0 0% 6 6.4%
IVCD 0 0% 4 4.3%
2 AVB Type-1 1 16.7% 0 0%
2 AVB Type-l| 1 16.7% 0 0%
CHB 4 66.7% 0 0%
AF/AFL 0 0% 2 2.1%
ECG@1day | NSR 0 0% 34 36.2% <0.001
LBBB 0 0% 28 29.8%
LAFB 0 0% 14 14.9%
LPFB 0 0% 10 10.6%
IVCD 0 0% 6 6.4%
HAVB 2 33.3% 0 0%
AF/AFL 0 0% 2 2.1%
Paced Rhythm 4 66.7% 0 0%
ECG @7 days | NSR 0 0% 18 19.1% <0.001
LBBB 0 0% 26 27.7%
LAFB 0 0% 10 10.6%
LPFB 0 0% 8 8.5%
BFB 0 0% 4 4.3%
TFB 0 0% 2 2.1%
IVCD 0 0% 18 19.1%
1AVB 0 0% 4 4.3%
AF/AFL 0 0% 4 4.3%
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Paced Rhythm 6 100.0% 0 0%
ECG @30 NSR 0 0% 53 56.4% <0.001
days LBBB 0 0% 18 19.1%

LAFB 0 0% 6 6.4%

LPFB 0 0% 4 4.3%

IVCD 0 0% 10 10.6%

1AVB 0 0% 1 1.1%

AF/AFL 0 0% 2 2.1%

Paced Rhythm 6 100.0% 0 0%
ECG NSR 0 0% 67 71.3% <0.001
@3months LBBB 0 0% 16 17.0%

LAFB 0 0% 4 4.3%

LPFB 0 0% 2 2.1%

IVCD 0 0% 4 4.3%

AF/AFL 0 0% 1 1.1%

Paced Rhythm 6 100.0% 0 0%
ECG NSR 0 0% 82 87.2% <0.001
@6months LBBB 0 0% 12 12.8%

Paced Rhythm 6 100.0% 0 0%
ECG @1year | NSR 0 0% 86 89.4% <0.001

LBBB 0 0% 8 10.6%

Paced Rhythm 6 100.0% 0 0%

Table 13: Shows the Overall ECG recordings and New CA types recordings in the different time period between PPI

group and No PPI group with Statistical Significance. (P<0.05)

VALVE TYPE PPI No PPI
Count % Count %
BEV 2 33.3% 28 29.8%
SEV 4 66.7% 66 70.2%
Total 6 100.0% 94 100.0%
P=1
Table 14: Shows the THV types (BEV vs SEV ) with no statistical significance.
VALVE IMPLANTED PPI No PPI
Count % Count %
Edwards Sapien 3 1 16.7% 21 22.3%
Core Valve 1 16.7% 15 16.0%
Evolute R 2 33.3% 38 40.4%
Evolute PRO 1 16.7% 3 3.2%
Myval 1 16.7% 17 18.1%
Total 6 100.0% 94 100.0%
P=0.61

Table 15: Shows the THV make between PPI group and No PPI group with no Statistical Significance. (P<0.05)

TPI PPI No PPI
Count % Count %
Yes 6 100.0% 0 0%
No 0 0% 94 100.0%
Total 6 100.0% 94 100.0%
P<0.001

Table 16: Shows the TPI and PPI placements in the total TAVR patients with Statistical Significance. (P<0.05)

PPI REQUIRED PPI No PPI

Count % Count %
Yes 6 100.0% 0 0%
No 0 0% 94 100.0%
Total 6 100.0% 94 100.0%
P<0.001

Table 17: Shows the TPI and PPI placements in the total TAVR patients with Statistical Significance. (P<0.05)

PPI TIMING PP1
Count %
8-30 days 5 83.3%
0 day 1 16.7%
Total 6 100.0%
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DISCUSSION

In our study overall documented New CA was 44%
and incidence of new LBBB was 28%. The incidence
of PPl in this study was 6% (n=100). The incidence
of PPl was 6.7% (n=9785) in a similar study by
Opeyemi O, Fedahunsi el al. The management of
these conduction abnormalities involved diligent
follow up and Permanent Pacemaker Implantation
according to the Standard Guidelines. The Data was
tabulated according to two groups PPI group and No
PP1 group and further ECG recording were analysed
accordingly.

Overall ECG recordings and New CA types
recordings in the different time period between PPI
group and No PPI group with Statistical Significance
(P<0.05) is shown in chart 9. In the Pre TAVR ECG
with total of 100 patients, 8 LBBB(n=100,8.5%), 4
RBBB (n=100,10%), 86 NSR(n=100,91.5%) were
observed. On the TAVR day 0 continuous ECG
monitoring (shown in Chart 10) mainly in the Intra-
procedure time documented 44% new CA as
mentioned earlier. ECG in the PPl group (n=6)
showed 4 CHB patients (n=6, 66.7%), 1AVBtypel
(n=6,16.7%),LAVB type2( n=6,16.7%). ECG in the
No PPl group(n=94) showed 18 LBBB
(n=94,19.1%), 8LAFB (n=94,8.51%), 6LAPB
(n=94,6.4%), 4IVCD (n=94,4.3%), 2AF/AFL
(n=94,2.1%), 56 NSR (n=94,59.6%).

These patients underwent continuous bedside ECG
monitoring till discharge at day 7, then periodic ECG
recordings at 30 days and 3 months ,6 months and |
year noted. On the Post TAVR day | ECG in the PPI
group (n=6) showed 2 HAVB (n=6,33.3%), 4 CHB
(n=6,66.7%). In the No PPl group (n=94) ECG
showed 28 iBBB (1-94.29.8%), 14LAFB (11-
94.14.9%). 10LPFB (n=94.10.6%). 61VCD (n 94.
6.4%), 2AF/AFL (n-94. 2.1%): 34NSR (n 94.36.2%).
On the Post TAVR Day7 ECG in the PPI group (n 6)
showed 6 Paced rhythm (n-6,100%). ECG in the No
PPI group (n-94) showed 26LBBB (n=94.26.71%)
10LAFB (n=94.10.6%) SLPFB (n 94.8.5%). 4BFB
(n=94.4.3%%), 2TFB (n=94.2.1%).181VCD (n-
94.19.1%). 4AVBI  (n=94.4.3%), 4AF/AFI.
(n=94.4.3%). ISNSR (n=94.19.1%) On the Post
TAVR Days 30 ECG in the PPI group(n=6) showed
6 Paced rhythm(n=6.100%). ECG in the No PPI
group(n=94) showed 18LBBB (n=04.19.1%),
GLAFB (n=94.6.4%). A4LPFB (n=94.4.3%).
101VCD (n=94.10.6%). 1AVBI (1=94.1.1%).
2AF/AFL (n=94.2.1%). S3NSR (n=94.56.4%).

At Post TAVR 3 Months ECG in the PPI group(n=6)
showed 6 Paced rhythm (n=6,100%). ECG in the No
PPI group (n=94) showed 16LBBB (n=94.17%),
ALAFB (n=94.4.3%). 2LPFB (n=94.2.1%). 41VCD
(n=94,4.3%). 1AF/AFI (n=94.1.1%). 67NSR
(n=94.71.3%).

At Post TAVR 6 Months ECG in the PPI group(n=6)
showed 6 Paced rhythm (n=6.100%). ECG in the No
PPI group (n=94) showed 12 LBBB (n=94.12.8%).
82 NSR(n=94.71.3%). At Post TAVR year ECG in

the PPl group (n=6) showed 6 Paced rhythm
(n=6.100%). ECG in the No PPl group (n=94)
showed 8 LBBB (n=94.17%). 86 NSR(n=94.71.3%).
So in Summary 4 BBB patients developed CHB with
symptoms of bradycardia, 2 LBBB patients
developed AVB type 1 and type 2 which eventually
progressed to higher degree A VB (HAVB) with
symptoms of bradycardia and required PPI. Four
CHB patients underwent PPI between day 3 to day 5
and two unresolved HAVB patients underwent PPI
on day 6 post TAVR. And no further CHB or HAVB
observed apart from these patients.

Limitations of the study

This study had a sample size 100 and a follow up
period of one year. The number of pacemaker
implantation was 6% which is a small number and
has a statistical limitation in extrapolating the
predictors and clinical outcomes to a large number of
patients who did not require Pacemaker implantation.
Also, the meticulous planning and the skillful
operating TAVR Team of cardiologists and the
advanced ECG Gated CT Scan has overall reduced
the PPI incidence. Hence a larger sample size and
longer follow up period would be ideal in the TAVR
Programme to more effectively highlight the
incidence, predictors and outcomes of conduction
abnormalities in post TAVR patients.

CONCLUSION

Conduction abnormality is a common complication
after TAVR which if not management optimally can
lead to unnecessary increased PP incidence which in
turn leads to increased monetary burden, hospital stay
and Heart failure complications. overall documented
new Conduction abnormality was 44% and incidence
of new LBBB was 28%.

This study although had a small sample size and
small PPI rates still it highlights that a significant
number of Conduction abnormalities can resolve
overtime and unnecessary PPl can be avoided with
careful pre TAVR work up. Skilful operators and
diligent follow up.

REFERENCES

1. Cribier,A. et al. Percutaneous Transcatheter Implantation of an
Aortic Valve Prosthesis for Calcific Aortic Stenosis: First
Human Case description. Circulation 106, 3006-3008 (2002).

2. Leon, M. B. et al. Transcatheter Aortic-Valve Implantation for
Aortic Stenosis in Patients who cannot undergo Surgery. N.
Engl. J. Med. 363, 1597-1607 (2010).

3. Smith, C. R. etal. Transcatheter VVersus Surgical Aortic-Valve
Replacement in High Risk patients. N. Engl. J. Med. 364,
2187-2198 (2011).

4. Vahanian, A. et al. Guidelines on the Management of Valvular
Heart Disease (version 2012). Eur. Heart J. 33, 2451-2496
(2012).

5. Wenaweser P, Stortecky S et al. Clinical Outcomes of Patients
with Estimated Low or Intermediate Surgical Risk
Undergoing Transcatheter Aortic Valve Implantation. Eur
Heart J. 2013;34:1894-1905

6. Nkomo VT, Gardin JM et al. Burden of Valvular Heart
Diseases: A PopulationBased Study. Lancet. 2006;368:1005—
1011

492

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Makkar RR, Svensson LG, Kodali SK et al PARTNER 2
Investigators.  Transcatheter or surgical Aortic-valve
Replacement in Intermediate-risk patients. N Engl J Med.
2016;374:1609-1620.

Bax JJ, Delgado V, Bapat V, et al. Open issues in
Transcatheter Aortic Valve Implantation. Procedural Issues
and Outcomes after Transcatheter Aortic Valve Implantation.
Eur Heart J. 2014;35:2639-2654

Urena M, Webb JG, et al. 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. JACC Cardiovascinterv. (2014)
7:128-36.

Piazza N, Nuis RJ et al. Persistent Conduction Abnormalities
and Requirements for Pacemaker six months after
Transcatheter Aortic Valve Implantation. Eurolntervention
(2010)6:475-84.

Urena M, Dumont E et al. Predictive Factors and Long-term
Clinical Consequences of Persistent Left Bundle Branch
Block following Transcatheter Aortic Valve Implantationwith
a Balloon-Expandable Valve. J Am CollCardiol. (2012)
60:1743—

Campelo-Parada F, Nombela-Franco L, Urena M et al. Timing
of Onset and Outcome of New Conduction Abnormalities
following Transcatheter Aortic Valve Implantation: Role of
Balloon Aortic Valvuloplasty. Revista Espafiola de
Cardiologia (English Edition). 2018 Mar 1;71(3):162-9.
Husser O, Pellegrini C, Kessler T et al. Predictors of

permanent pacemaker implantations and new-onset
conduction  abnormalities  with  the SAPIEN 3
balloonexpandable transcatheter heart valve. JACC

Cardiovasc Interv. 2016;9:244-254.

Baan J, Yong ZY et al. Factors associated with Cardiac
Conduction disorders and Permanent Pacemaker Implantation
after Percutaneous Aortic Valve Implantation with the
CoreValve Prosthesis. Am Heart J. (2010) 159:497-503.
Khawaja MZ, Rajani R, Cook A, et al. Permanent Pacemaker
Insertion after Earlier Core Valve Transcatheter Aortic Valve
Implantation: Incidence and Contributing Factors (the UK
Core Valve Collaborative). Circulation 2011;123:951-60.
Binder RK, Stortecky S, Heg D, et al. Procedural Results and
Clinical Outcomes of Transcatheter Aortic Valve Implantation
in Switzerland: An Observational Cohort Study of Sapien 3
Versus Sapien XT Transcatheter Heart Valves. Circ
Cardiovasc Interv 2015;8:e002653.

Mangieri A, Montalto C et al (2018) TAVR and Post
Procedural Cardiac Conduction Abnormalities. Front.
Cardiovasc. Med. 5:85.

Abdel-Wahab M, Landt M, et al. 1-Year Outcomes after
Transcatheter Aortic Valve Replacement with Balloon-
Expandable Versus Self-Expandable Valves. J Am Coll
Cardiol.(2015) 66:791-800.

Siontis G CM Meier B, et al. Predictors of Permanent
Pacemaker Implantation in Patients with Severe Aortic
Stenosis Undergoing TAVR: A meta-analysis. J Am Coll
Cardiol. (2014) 64:129-40.

Toggweiler S, Stortecky S et al. The electrocardiogram after
transcatheter aortic valve replacement determines the risk for
post-procedural high-degree AV block and the need for
telemetry monitoring. JACC Cardiovascinterv. (2016)
9:1269-76.

Mouillet G, Deux JF, et al. Patients without Prolonged QRS
after TAVI with Corevalve device do not experience High-
degree Atrio-Ventricular Block. Catheter Cardiovascinterv.
(2013) 81:882-7.

Naveh S, Leibowitz D, et al. Electrocardiographic Predictors
of Long-term Cardiac Pacing Dependency following
Transcatheter Aortic Valve Implantation. J
CardiovascElectrophysiol. (2017) 28:216-23.

Sanjay Kaul, MD et al. Raising the Evidentiary Bar for
Guideline Recommendations for TAVR JACC Review Topic
of the Week. doi.org/10.1016/jacc.2020.05.085.

Laynez A, Ben-Dor |, Frequency of Conduction Disturbances
after Edwards SAPIEN Percutaneous Valve Implantation.
AmJ Cardiol. 2012;110:1164-1168.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Mack MJ, Leon MB, Smith CR, et al. 5-year Outcomes of
Transcatheter Aortic Valve Replacement or Surgical Aortic
Valve Replacement for High Surgical Risk Patients with
Aortic Stenosis (PARTNER 1): A Randomised Controlled
Trial. Lancet 2015;385:2477-84

Deeb GM, Reardon MJ, Chetcuti S, et al. 3-Year Outcomes in
High- Risk Patients Who Underwent Surgical or Transcatheter
Aortic Valve Replacement. J Am Coll Cardiol 2016;67:2565—
74.

Munoz-Garcia AJ, Jimenez-Navarro MF et al. Factors
predicting and having an impact on the need for a Permanent
Pacemaker after CoreValve Prosthesis Implantation using the
New Accutrak delivery Catheter system. JACC Cardiovasc.
Interv. 5, 533-539 (2012).

Van der Boon RM, Nuis R-J, Van Mieghem NM, Jordaens L,
Rodés-Cabau J, Van Domburg RT, et al. New conduction
Abnormalities after TAVI—Frequency and Causes. Nat Rev
Cardiol. (2012) 9:454-63.

Nazif TM, Williams MR, Hahn RT, Kapadia S, Babaliaros V,
Rodés-Cabaul, et al. Clinical Implications of New-Onset Left
Bundle Branch Block after Transcatheter Aortic Valve
Replacement: Analysis of the PARTNER experience.Eur
Heart J. (2014) 35:1599-607.

Poels TT, Houthuizen P, Prinzen FW, et al. Frequency and
Prognosis of New Bundle Branch Block Induced by Surgical
Aortic Valve Replacement. Eur J Cardio-thoracic Surg.(2014).
Kawashima T, Sato F. Visualizing Anatomical Evidences on
Atrioventricular Conduction System for TAVI. Int J Cardiol.
(2014)

Urena M, Barbanti M, et al. 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. JACC Cardiovasc Interv.
(2014) 7:128-36. doi: 10.1016/j.jcin.2013.08.015.

Siontis GC, Meier B, et al. Predictors of Permanent Pacemaker
Implantation in Patients with Severe Aortic Stenosis
Undergoing TAVR. J Am Coll Cardiol. 2014;64:129-140.
doi: 10.1016/j. jacc.2014.04.033

Urena M, Mok M, Serra V, Dumont E, Nombela-Franco L, De
Larochelliere R, et al. Predictive factors and long-term clinical
consequences of Persistent Left Bundle Branch Block
following Transcatheter Aortic Valve Implantation with a
BalloonExpandable valve. J Am Coll Cardiol. (2012)
60:1743-52. doi: 10.1016/j.jacc.2012.07.035

De Torres-Alba F, Diller GP, et al. Changes in the Pacemaker
rate after transitionfrom Edwards SAPIEN XT to SAPIEN 3
Transcatheter Aortic Valve Implantation: the Critical role of
Valve Implantation Height. J Am CollCardiolIntv2016;9:805—
13.

Chieffo A, Dumonteil N, et al. Transcatheter Aortic Valve
Implantation with the Edwards SAPIEN versus the Medtronic
Corevalve Revalving System devices: A Multicenter
Collaborative Study: The PRAGMATIC plus initiative
(PooledRotterdAm- Milano-Toulouse in Collaboration). J Am
Coll Cardiol. (2013) 61:830-6. doi:
10.1016/j.jacc.2012.11.050

Fraccaro C, Razzolini R, et al. Incidence, Predictors, and
Outcome of Conduction disorders after Transcatheter Self-
Expandable Aortic Valve Implantation. Am J Cardiol. (2011)
107:747-54. doi: 10.1016/j.amjcard.2010.10.054

Bleiziffer S, Brockmann G et al. Predictors for New-Onset
Complete Heart Block after Transcatheter Aortic Valve
Implantation. JACC Cardiovasc Interv. (2010) 3:524-30. doi:
10.1016/j.jcin.2010.01.017

Erkapic D, De Rosa S.Risk for Permanent Pacemaker after
Transcatheter Aortic Valve Implantation: A Comprehensive
Analysis of the Literature. J Cardiovasc Electrophysiol. (2012)
23:391-7.

Troels H. Jgrgensen, MD, Ole De Backer, MD et al Mortality
and Heart Failure Hospitalization in Patients With Conduction
Abnormalities ~ After  Transcatheter ~ Aortic  Valve
Replacement.JACC2019:52-61.
doi.org/10.1016/j.jcin.2018.10.053.

Zannad F, Huvelle E, Dickstein K, et al. Left Bundle Branch
Block as a Risk factor for Progression to Heart Failure. Eur J
Heart Fail 2007;9:7-14.

493

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



