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ABSTRACT
OBJECTIVES The aim of this study was to determine the impact of pre-existing right bundle branch block (RBBB) on
clinical outcomes after transcatheter aortic valve replacement (TAVR).
BACKGROUND The impact of pre-existing RBBB on clinical outcomes after TAVR is unknown.
METHODS Between October 2013 and August 2015, 749 patients undergoing TAVR using the Edwards SAPIEN XT
prosthesis were prospectively enrolled in the OCEAN-TAVI (Optimized Transcatheter Valvular Intervention) registry from
8 Japanese centers. Electrocardiograms were obtained at baseline. After the procedure, follow-up outpatient visits or
telephone interviews were conducted at 30 days, 6 months, and yearly.
RESULTS A total of 102 patients (13.6%) had pre-existing RBBB. The incidence of new pacemaker implantation was
signiﬁcantly higher in the RBBB group (17.6% vs. 2.9%; p < 0.01). The Kaplan-Meier analysis revealed that cardiovascular survival probability was signiﬁcantly lower in the RBBB group than the no-RBBB group (log-rank p < 0.01). Patients
with RBBB and without pacemakers were at higher risk for cardiovascular mortality in the early phase after discharge, and
patients with RBBB and pacemakers had higher cardiovascular mortality at mid-term follow-up (log-rank p ¼ 0.01).
A multivariate Cox regression model indicated that pre-existing RBBB (hazard ratio: 2.59; 95% conﬁdence interval: 1.15 to
5.85; p < 0.01) was an independent predictor of cardiovascular mortality.
CONCLUSIONS Patients with RBBB demonstrated an increased risk for cardiovascular mortality after TAVR, and
patients with RBBB and without pacemakers were at higher risk for cardiac death early after discharge. Patients
with prior RBBB should be carefully monitored after undergoing TAVR. (J Am Coll Cardiol Intv 2016;9:2210–6)
© 2016 by the American College of Cardiology Foundation.
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n

recent

years,

transcatheter
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valve

replacement (TAVR) has evolved from its posi-

steadily, and the complications related to valve
implantation have become well recognized.

tion as an emerging technology to a mainstream

New conduction disturbances like left bundle

therapy for treating patients with severe symptom-

branch block (LBBB) and atrioventricular block (AVB)

atic aortic stenosis (1–3). As a result, the number of

requiring permanent pacemaker implantation are
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and

clinically

important
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Patients with pre-existing right bundle branch block

and multidetector computed tomographic

ABBREVIATIONS

(RBBB) have an increased risk for post-procedural

ﬁndings. The devices were delivered via

AND ACRONYMS

bradycardia and episodes of high-degree AVB that

the transfemoral, transiliac, or transapical

require treatment with permanent pacemaker im-

approach. The selection of either the femoral,

plantation (6–9). However, the prognostic value of

iliac, or apical approach was determined on

pre-existing RBBB in patients undergoing TAVR has

the basis of the iliofemoral artery diameter,

not been well studied.

calciﬁcations, and tortuosity. Procedural suc-

The purpose of this study was to determine the

cess and procedural complications during the

impact of a pre-existing RBBB on clinical outcomes in

TAVR procedure were evaluated according to

a multicenter cohort of patients who underwent

the Valve Academic Research Consortium 2

TAVR with a balloon-expandable valve.

criteria (10). This trial is registered with the
University

SEE PAGE 2217

Hospital

Medical

Information

AVB = atrioventricular block
CI = conﬁdence interval
HR = hazard ratio
IQR = interquartile range
LBBB = left bundle branch
block

RBBB = right bundle branch
block

TAVR = transcatheter aortic
valve replacement

Network (UMIN000020423).

METHODS
STUDY POPULATION AND DESIGN. The OCEAN-TAVI

(Optimized

Transcatheter

Valvular

Intervention)

T A B L E 1 Study Population

registry is a Japanese multicenter prospective registry. This registry was initiated to observe and document the procedural results and post-procedural

Age, yrs
Male

RBBB (n ¼ 102)

No RBBB (n ¼ 647)

p Value

85.0 (81.0–89.0)

85.0 (82.0–88.0)

0.43

40 (39.2)

213 (32.9)

0.21

outcomes of patients who undergo TAVR. The

Height, cm

148.1 (141.5–154.7)

149.5 (143.5–155.6)

0.63

OCEAN-TAVI registry is maintained independent of

Weight, kg

49.8 (40.8–58.8)

48.4 (41.4–55.4)

0.31

BSA, m2

1.41 (1.28–1.54)

1.40 (1.29–1.51)

0.51

BMI, kg/m2

22.2 (19.5–24.9)

21.7 (19.3–24.1)

0.09

any industry inﬂuence.
Between October 2013 and August 2015, a total of
749 consecutive high-risk Japanese patients with

Diabetes

27 (26.4)

162 (25.0)

0.93

symptomatic, severe aortic stenosis undergoing TAVR

Hyperlipidemia

37 (36.3)

283 (43.7)

0.16

Smoking

21 (20.6)

129 (19.9)

0.96

Hypertension

82 (80.4)

484 (74.8)

0.14

NYHA functional class III/IV

53 (52.0)

305 (47.1)

0.21

enrolled in the OCEAN-TAVI registry. The patients

Coronary artery disease

28 (28.0)

156 (24.2)

0.46

were treated at the Teikyo University School of Medi-

Previous MI

10 (9.8)

54 (8.3)

0.63

cine (Tokyo, Japan; n ¼ 78), Kokura Memorial Hospital

Previous CABG

11 (10.8)

48 (7.4)

0.24

(Fukuoka, Japan; n ¼ 121), Sendai Kousei Hospital

Previous PCI

28 (27.5)

177 (27.4)

0.99

(Miyagi, Japan; n ¼ 123), Saiseikai Yokohama-City

Peripheral artery disease

19 (18.6)

100 (15.5)

0.42

Cerebrovascular disease

22 (21.6)

84 (13.0)

0.02

COPD

22 (21.6)

131 (20.2)

0.76

using the Edwards SAPIEN XT prosthesis (Edwards
Lifesciences, Irvine, California) were prospectively

Eastern Hospital (Kanagawa, Japan; n ¼ 63), New
Tokyo Hospital (Chiba, Japan; n ¼ 61), Shonan Kama-

eGFR, ml/min/1.73 m2

48.1 (37.5–58.6)

49.0 (36.2–61.8)

0.61

Logistic EuroSCORE, %

13.7 (7.4–20.0)

12.8 (6.2–19.4)

0.98

Toyohashi Heart Center (Aichi, Japan; n ¼ 65), Nagoya

STS score, %

6.8 (4.4–9.0)

6.9 (4.5–9.3)

0.98

Heart Center (Aichi, Japan; n ¼ 13), and Keio University

EuroSCORE II, %

3.7 (1.4–6.0)

3.9 (2.0–5.8)

0.97

School of Medicine (Tokyo, Japan; n ¼ 142). Inclusion

Aortic valve area, cm2

0.64 (0.49–0.79)

0.62 (0.50–0.79)

0.30

criteria were the presence of symptomatic, degenera-

Aortic valve area index, cm2/m2

0.44 (0.37–0.52)

0.43 (0.35–0.51)

0.60

tive aortic stenosis with New York Heart Association

Mean pressure gradient, mm Hg

47.5 (35.0–60.0)

48.0 (36.4–59.6)

0.72

functional class II or greater; a mean gradient >40

LVEF, %

62.0 (55.0–69.0)

61.0 (53.0–69.0)

0.69

398.7 (356.4–441.0)

378.0 (335.0–421.0)

kura General Hospital (Kanagawa, Japan; n ¼ 83),

mm Hg or a jet velocity >4.0 m/s, or an aortic valve
2

area <1.0 cm (or an effective oriﬁce area index <0.6

Annular area by CT, mm2

<0.01

Medications
Aspirin

82 (80.4)

473 (73.1)

0.12

cm 2/m 2). Patients for whom TAVR was deemed the

Thienopyridine

51 (50.0)

336 (52.0)

0.71

best treatment option were selected on the basis of the

Warfarin

15 (14.7)

101 (15.6)

0.81

clinical consensus of a multidisciplinary team of car-

ACE inhibitors/ARBs

47 (46.1)

360 (55.6)

0.07

diac surgeons, interventional cardiologists, anesthe-

Beta blocker

32 (31.4)

213 (33.0)

0.75

tists, and imaging specialists. The primary exclusion
criteria were bicuspid or noncalciﬁed aortic valve,
failed surgical bioprosthesis implantation, severe
aortic regurgitation, and dialysis dependence. The
prosthesis size (20, 23, 26, or 29 mm) was determined
on the basis of the pre-procedural echocardiographic

Values are median (interquartile range) or n (%).
ACE ¼ angiotensin-converting enzyme; ARB ¼ angiotensin receptor blocker; BMI ¼ body mass index;
BSA ¼ body surface area; CABG ¼ coronary artery bypass graft; COPD ¼ chronic obstructive pulmonary disease;
CT ¼ computed tomography; eGFR ¼ estimated glomerular ﬁltration rate; EuroSCORE ¼ European System for
Cardiac Operative Risk Evaluation; LVEF ¼ left ventricular ejection fraction; MI ¼ myocardial infarction;
NYHA ¼ New York Heart Association; PCI ¼ percutaneous coronary intervention; RBBB ¼ right bundle branch
block; STS ¼ Society of Thoracic Surgeons.
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T A B L E 2 Procedural Characteristics

Society recommendations for the standardization and

RBBB
(n ¼ 102)

No RBBB
(n ¼ 647)

p Value

Transfemoral

80 (78.4)

508 (78.5)

0.15

Transapical

22 (21.6)

119 (18.4)

Transiliac

0 (0)
0 (0)

9 (1.4)

INDICATIONS FOR NEW PACEMAKER IMPLANTATION.

In agreement with the American College of Cardiol-

20 (3.1)

ogy, American Heart Association, and Heart Rhythm

Valve size
SAPIEN XT 20 mm

interpretation of electrocardiograms (11).

0.50

Society recommendations, new pacemaker implan-

SAPIEN XT 23 mm

66 (64.7)

426 (65.8)

tation was indicated if third-degree or advanced

SAPIEN XT 26 mm

32 (31.4)

197 (30.4)

second-degree AVB at any anatomic level occurred

SAPIEN XT 29 mm

4 (3.9)

15 (2.3)

1.14 (1.05–1.23)

1.18 (1.10–1.26)

23 (22.5)

155 (24.0)

Area oversizing ratio
Post-dilation

and was not expected to resolve or in the presence of
<0.01

sinus node dysfunction and documented symptom-

0.75

atic bradycardia (12). The selection of a singlechamber or dual-chamber pacemaker was left to the

Values are n (%) or median (interquartile range).

implanting physician at each center.

RBBB ¼ right bundle branch block.

FOLLOW-UP. Study follow-up was completed via
ELECTROCARDIOGRAPHIC DATA. Electrocardiogra-

outpatient visits or telephone interviews at 30 days,

phic records were obtained from all patients at base-

6 months, and yearly after the procedure. No patient

line and immediately after valve implantation.

was lost to follow-up, and the median follow-up

Electrocardiographic records were analyzed by a

period was 492 days (interquartile range [IQR]:

cardiologist at each center. The diagnosis of intra-

323.5 to 660.5 days). All events were deﬁned ac-

ventricular conduction abnormalities was on the

cording to the Valve Academic Research Consortium

basis of the American Heart Association, American

2 criteria, and any death was recorded and classiﬁed
to indicate whether it was due to a cardiovascular or

T A B L E 3 Post-Procedural Outcomes and Follow-Up

noncardiovascular cause (10). Any death of unknown
cause was deﬁned as death due to a cardiovascular

RBBB
(n ¼ 102)

No RBBB
(n ¼ 647)

p Value

cause, as recommended by the Valve Academic

Major vascular complication

6 (5.9)

45 (7.0)

0.44

Research Consortium 2 criteria, and sudden cardiac

Minor vascular complication

5 (4.9)

32 (4.9)

0.99

death was deﬁned as any unexpected death due to a

Life-threatening bleeding

12 (11.8)

39 (6.0)

0.03

Major bleeding

13 (12.7)

82 (12.7)

0.98

Minor bleeding

14 (13.7)

109 (16.8)

0.43

Myocardial infarction

0 (0)

8 (1.2)

0.61

mortality was deﬁned as all-cause mortality after

Coronary obstruction

2 (2.0)

8 (1.2)

0.41

1 year.

Cardiac tamponade

3 (2.9)

9 (1.4)

0.22

0 (0)

0 (0)

NS

STATISTICAL ANALYSIS. Continuous variables were

Valve migration

cardiac cause. Late mortality was deﬁned as mortality between 30 days and 1 year, and mid-term

Conversion to open heart surgery

3 (2.9)

7 (1.1)

0.14

assessed for normal distribution using the Shapiro-

Stroke

2 (2.0)

16 (2.5)

1.00

Wilk test and are expressed as mean  SD or as

36 (35.3)

216 (33.4)

0.70

median and IQR, as appropriate. Categorical variables

4 (3.9)

13 (2.0)

0.19

are expressed as numeric values and percentages.

10.0 (7.5–12.5)

10.0 (7.5–12.5)

0.78

61.4 (54.9–67.9)

61.0 (54.5–66.5)

0.73

Aortic regurgitation moderate or greater

3 (2.9)

14 (2.2)

0.41

New atrial ﬁbrillation

4 (3.9)

22 (3.4)

0.48

The chi-square test or Fisher exact test was used to

Transfusion
Stage 3 acute kidney injury
Post-implantation
Mean pressure gradient, mm Hg
LVEF, %

Comparison of continuous variables was performed
using the unpaired Student t test or the Wilcoxon
rank sum test, depending on the variable distribution.

New pacemaker

18 (17.6)

19 (2.9)

<0.01

compare categorical variables. Kaplan-Meier analysis

Early safety endpoint (30 days)

23 (22.5)

116 (17.9)

0.27

was performed using the log-rank test to compare

30-day survival

95 (96.0)

624 (98.6)

0.09

survival rates between the RBBB and no-RBBB

Late mortality*

12 (11.8)

37 (5.7)

Sudden cardiac death

2 (2.0)

2 (0.3)

Death due to heart failure

4 (3.9)

6 (0.9)

17.7  3.8

9.4  1.2

0.03

10.1  3.0

2.9  0.7

<0.01

1-yr mortality†
1-yr cardiovascular mortality†

groups. Univariate logistic regression analysis was
performed to obtain the odds ratio for all-cause

Values are n (%), median (interquartile range), or mean  SD. *All-cause mortality between day 30 and 1 year.
†Cumulative Kaplan-Meier estimates at 1 year.
Abbreviations as in Table 1.

mortality.

Thereafter,

a

Cox

logistic

regression

analysis was performed using the variables with
p values <0.10 in the univariate analysis, to examine
their independent associations with all-cause mortality. The data were analyzed using PASW Statistics
22.0 (SPSS, Chicago, Illinois).
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RESULTS

F I G U R E 1 Kaplan-Meier Curves of Overall Survival Probability in Patients With

Right Bundle Branch Block or No Right Bundle Branch Block

PATIENT CHARACTERISTICS. A total of 102 patients

(13.6%) had RBBB at the baseline evaluation. The
baseline characteristics of the RBBB and no-RBBB
groups are presented in Table 1. The prevalence of
previous cerebrovascular disease was higher in the
RBBB group (21.6% vs. 13.0%; p ¼ 0.02). A larger
annular area was observed in the RBBB group than
in the no-RBBB group (398.7 mm 2 [IQR: 356.4 to
441.0 mm 2] vs. 378.0 mm 2 [IQR: 335.0 to 421.0 mm 2];
p < 0.01). Other baseline comorbidities were similar
between the 2 groups.
PROCEDURAL CHARACTERISTICS. The transfemoral

approach was implemented in 78.4% of the patients
in the RBBB group and in 78.5% in the no-RBBB
group. The most commonly used implant was the
Edwards SAPIEN XT 23-mm valve, which was used in
64.7% of the RBBB group and in 67.2% of the no-RBBB
group.

No

signiﬁcant

difference

was

All-cause mortality was signiﬁcantly lower in patients with right bundle branch block
(RBBB) compared with those with no RBBB (log-rank p ¼ 0.03).

observed

between the 2 groups in the rate of post-dilation
(Table 2).
POST-PROCEDURAL OUTCOMES AND FOLLOW-UP.

Post-procedural outcomes and follow-up are shown
in Table 3. The incidence of life-threatening bleeding
was higher in the RBBB group than in the no-RBBB
group (11.8% vs. 6.0%; p ¼ 0.03). The incidences of
major vascular complications, minor vascular complications, major bleeding, and minor bleeding were
similar between the RBBB and no-RBBB groups.
The incidences of myocardial infarction, coronary

KAPLAN-MEIER SURVIVAL CURVES OF MID-TERM
SURVIVAL. The

Kaplan-Meier

analysis

revealed

that the overall survival probability was signiﬁcantly
lower (log-rank p ¼ 0.03) (Figure 1) and the cardiovascular survival probability signiﬁcantly lower (logrank p < 0.01) (Figure 2) in the RBBB group
compared with the no-RBBB group. The KaplanMeier overall and cardiovascular survival curves
also revealed that there were signiﬁcant differences between the groups, RBBB or no RBBB, and
permanent pacemaker or no pacemaker (log-rank

obstruction, cardiac tamponade, valve migration,
conversion to open heart surgery, stroke, transfusion,

F I G U R E 2 Kaplan-Meier Curves of Cardiovascular Survival Probability in Patients With

and stage 3 acute kidney injury were similar in both

Right Bundle Branch Block or No Right Bundle Branch Block

groups. The incidence of new pacemaker implantation was signiﬁcantly higher among patients with
RBBB (17.6% vs. 2.9%; p < 0.01). Between the RBBB
and no-RBBB groups, there was a trend toward
lower 30-day survival in the RBBB group (96.0% vs.
98.6%; p ¼ 0.09) and the rate of early safety endpoints (30 days, 22.5% vs. 17.9%; p ¼ 0.27). The
incidences of moderate or greater post-procedural
aortic regurgitation (2.9% vs. 2.2%; p ¼ 0.41), postprocedural mean pressure gradient (10.0 mm Hg
[IQR: 7.5 to 12.5 mm Hg] vs. 10.0 mm Hg [IQR: 7.5
to 12.5 mm Hg]; p ¼ 0.78) and left ventricular
ejection fraction (61.4% [IQR: 54.9% to 67.9%] vs.
61.0% [IQR: 54.5% to 66.5%]; p ¼ 0.73) were similar
in both groups. The rates of late mortality, cardiovascular mortality, and death due to heart failure

Cardiovascular survival probability was signiﬁcantly lower in patients with right bundle

were higher in the RBBB group than in the no-RBBB

branch block (RBBB) compared with those with no RBBB (log-rank p < 0.01).

group.
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class III or IV, prior coronary artery bypass grafting,

F I G U R E 3 Kaplan-Meier Curves of Overall Survival Probability in Patients With

prior peripheral artery disease, and life-threatening

Right Bundle Branch Block or No Right Bundle Branch Block and Permanent

bleeding (in-hospital) were signiﬁcant predictors of

Pacemaker or No Pacemaker

all-cause mortality. The multivariate Cox regression
model indicated that pre-existing RBBB (hazard ratio
[HR]: 2.59; 95% conﬁdence interval [CI]: 1.15 to 5.85;
p ¼ 0.021), male sex (HR: 3.40; 95% CI: 1.63 to 7.11;
p ¼ 0.001), NYHA functional class III or IV (HR: 3.41;
95% CI: 1.52 to 7.71; p ¼ 0.003), previous coronary
artery bypass grafting (HR: 3.56; 95% CI: 1.47 to 8.64;
p ¼ 0.005), and life-threatening bleeding (HR: 7.76;
95% CI: 3.38 to 17.80; p < 0.001) were the only independent predictors of all-cause mortality (Table 4).

DISCUSSION
This study is the ﬁrst of its kind to demonstrate the
impact of pre-existing RBBB on clinical outcomes
Overall survival probability was different in 4 groups of patients with right bundle branch

after TAVR using the balloon-expandable Edwards

block (RBBB) or no RBBB and permanent pacemaker (PM) or no PM (log-rank p ¼ 0.06).

SAPIEN XT prosthesis. From a multicenter registry
of 749 patients, 102 patients (13.6%) had RBBB on

p ¼ 0.06 and p ¼ 0.01, respectively) (Figures 3
and 4). Patients with RBBB and without pacemakers

were

at

higher

risk

for

cardiovascular

mortality in the early phase after discharge, and
patients with RBBB and pacemakers had higher
mortality in the mid-term outcomes.

baseline electrocardiography. The incidence of new
pacemaker implantation was higher among patients
with pre-existing RBBB. The Kaplan-Meier survival
curves indicated that pre-existing RBBB was associated with increased all-cause and cardiovascular
mortality. Pre-existing RBBB was 1 of the independent predictors of all-cause mortality.

PREDICTORS OF CARDIOVASCULAR MORTALITY.

Prior evidence has shown that asymptomatic RBBB

RBBB,

in the general population is benign, is not associated

male sex, New York Heart Association functional

with future cardiovascular events, and does not

In

the

univariate

analysis,

pre-existing

require further evaluation (13,14). However, previous
F I G U R E 4 Kaplan-Meier Curves of Cardiovascular Survival Probability in Patients

studies have shown that the prevalence of RBBB in-

With Right Bundle Branch Block or No Right Bundle Branch Block and Permanent

creases with age and is higher in men, patients with

Pacemaker or No Pacemaker

diabetes, and patients with hypertension (15,16).
Among patients with heart failure, RBBB has been
associated with an adverse prognosis (17,18). Recent
data from the Copenhagen City Heart Study demonstrated that RBBB was associated with an increased
risk for all-cause mortality and adverse cardiovascular outcomes (16). Our study demonstrated that preexisting RBBB was associated with mid-term cardiac
mortality after TAVR. One potential explanation for
this ﬁnding is that the pre-existing RBBB reﬂected a
high-risk concomitant condition, but in our study,
the

other

baseline

patient

characteristics

were

not signiﬁcantly different between the RBBB and
no-RBBB groups.
Another possible explanation for why pre-existing
RBBB was associated with a worse prognosis after
Cardiovascular survival probability was signiﬁcantly different in 4 groups of patients with

TAVR may be related to the development of new

right bundle branch block (RBBB) or no RBBB and permanent pacemaker (PM) or no

conduction disturbances. The incidence of new con-

pacemaker (log-rank p ¼ 0.01).

duction disturbances, especially new-onset LBBB, is 1
of the most frequent complications after TAVR. The
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rate of new-onset LBBB in patients is 12% to 20% after
TAVR (5,19–22). Previous studies have shown that a

T A B L E 4 Predictors of Cardiovascular Mortality

Univariate Analysis

larger size of valve implantation or valve implantaOR

95% CI

trauma or mechanical damage to the His bundle at the

RBBB (pre-TAVR)

3.01

1.43–6.32

region of the membranous septum and right trigone

Male

3.28

beneath the noncoronary and right coronary cusps

NYHA functional class
III or IV

3.46

and lead to the incidence of new conduction abnor-

Previous CABG

4.42

malities and complete AVB after TAVR (22–25).

Peripheral artery disease

2.13

A recent study reported that new-onset LBBB

Life-threatening bleeding
(in-hospital)

8.64

4.02–18.56

tion more on the ventricular side can cause direct

after TAVR performed with a balloon-expandable
valve was associated with a higher rate of permanent pacemaker implantation but was not associated

Multivariate Analysis

p Value

HR

95% CI

0.005

2.59

1.15–5.85

0.021

1.65–6.53

0.001

3.40

1.63–7.11

0.001

1.61–7.47

0.001

3.41

1.52–7.71

0.003

1.97–9.91

0.001

3.56

1.47–8.64

0.005

1.00–4.54

0.045
7.76

3.38–17.80

<0.001

vascular mortality, or rehospitalization at mid-term

STUDY LIMITATIONS. Our study was conducted on a

follow-up (5).

prospective multicenter TAVR cohort with a relatively

A few studies have evaluated pre-existing con-

small number of patients. The analyses need to be hi-

duction disturbances and their relationship to the risk

erarchical, with patients analyzed by center. However,

for permanent pacemaker implantation after TAVR

the between-center variability with respect to the

(19,20,23). Pre-existing RBBB or LBBB has been asso-

outcome was small enough to be considered negligible.

ciated with an increased risk for new pacemaker

Although the electrocardiograms were evaluated

implantation after TAVR (6,7,22,23); complete AVB

by experienced cardiologists in each center, there was

and symptomatic bradycardia were the main in-

no centralized core laboratory for electrocardio-

dications for pacemaker implantation after TAVR.

graphic analysis. Future studies involving larger

The present study also revealed that RBBB was

groups of patients and longer term follow-up will be

related to an increased incidence of new pacemaker

required to conﬁrm our results. Follow-up was per-

implantation. A total of 18% of the patients with prior

formed by telephone interview, soliciting informa-

RBBB developed complete AVB and needed perma-

tion from relatives or local doctors, or direct

nent pacemaker implantation after TAVR, compared

consultation. At each center in our registry, follow-up

with only 2.9% of the patients with no prior RBBB.

was performed primarily by direct consultation.

However, new pacemaker implantation did not

However, systematic errors could exist and should

increase mortality after TAVR on the basis of the

be taken into consideration when evaluating the

results of a previous study (26).

reported cause of death.

In our study, prior RBBB was related to cardiac or

CONCLUSIONS

that the patients with prior RBBB who had died suddenly in the early phase after discharge developed

p Value

<0.001

CI ¼ conﬁdence interval; HR ¼ hazard ratio; OR ¼ odds ratio; TAVR ¼ transcatheter aortic valve replacement;
other abbreviations as in Table 1.

with an increased risk for overall mortality, cardio-

sudden death early after discharge. Our speculation is
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Pre-existing RBBB was observed in 13.6% of the pa-

AVB, bradycardia, and subsequent heart failure.

tients who underwent TAVR and was signiﬁcantly

Indeed, patients with RBBB and no pacemaker

related to the incidence of new pacemaker implan-

implantation demonstrated a rapid increase in car-

tation. The present study showed that prior RBBB was

diovascular mortality within 1 month after TAVR in

associated with an increased risk for overall mortality

the present study (Figure 4). One case report docu-

and cardiovascular mortality after TAVR with a

mented a patient with pre-existing RBBB who died

balloon-expandable valve. Patients with RBBB and

suddenly in the early phase after discharge, and the

without pacemakers were at higher risk for cardiac

investigators were able to determine at autopsy that

death early after discharge. Careful monitoring to

the prosthetic valve had compressed the atrioven-

detect fatal arrhythmic events after TAVR should be

tricular conduction system region at the septum (27).

conducted in patients with prior RBBB who are at

Recent studies have conﬁrmed that early discharge

higher

after transfemoral TAVR is feasible and safe (28,29).

disturbances.

risk

for

developing

new

conduction

However, patients at high risk for a new conduction
disturbance, such as patients with prior RBBB, should
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PERSPECTIVES
WHAT IS KNOWN? The prognostic value of pre-

without pacemakers were at higher risk for cardiac death

existing RBBB in patients undergoing TAVR is unknown.

early after discharge.

WHAT IS NEW? Patients with RBBB demonstrated an

WHAT IS NEXT? Patients with prior RBBB should be

increased risk for cardiovascular mortality, and patients

carefully monitored after undergoing TAVR.
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