L))

Check for
updat

Featured Article

Conduction disorders after aortic valve replacement with
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Background: Rapid-deployment bioprostheses represent one of the newest aortic valve substitutes
introduced into clinical practice. The aim of this retrospective single-center study was to evaluate the
occurrence of conduction disorders (CDs) after rapid-deployment aortic valve implantation at discharge and
at 1-year follow-up, and to identify risk factors for CDs and permanent pacemaker implantation (PPI).
Methods: All patients who reached 1-year follow-up after isolated or combined aortic valve replacement
(AVR) with rapid-deployment bioprostheses (Intuity Elite, Edwards Lifesciences, Irvine, CA) at our
institution were included in this study. Standard 12-lead electrocardiograms (ECGs) were recorded before
the procedure (within 24 hours), after the procedure as soon as the patient was moved to the intensive
care unit (ICU), every day during in-hospital stay and at 1-year follow-up. The primary endpoint was the
incidence of postoperative CDs at discharge and at 1-year follow up. Patients were divided in two groups:
those who developed the primary endpoint (Group CD) and those who didn’t (Group Non-CD).

Results: A total of 98 consecutive patients were included in the study. At discharge, the primary endpoint
occurred in 40 patients (40.8%). In particular, new CDs and PPI occurred in 33 (33.7%) and in 7 (7.1%)
patients, respectively. Valve size was the only independent predictor of primary endpoint at discharge. At
1-year, 30 patients (31.3%) presented with CDs or pacemaker-induced rhythm. In particular, in 25 patients
of Group CD (64.1%), 1-year follow-up ECG revealed the persistence of the same CD as at discharge or
pacemaker-induced rhythm, while 14 patients (35.9%) showed recovery of their CD. Age and prosthesis size
were identified as independent predictors of CDs/pacemaker-induced rhythm at 1-year follow-up.
Conclusions: According to our data, nearly 40% of patients develop a new CD after rapid-deployment
aortic valve implantation. Of these, one third recover after one year. Bioprosthesis size and age were

identified as independent risk factors for occurrence of CD after surgery.
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Introduction

Rapid-deployment bioprostheses (RDB) represent one of
the newest aortic valve substitutes introduced into clinical
practice. Their design is based on bovine pericardial leaflets
mounted on a stent with a balloon-expandable skirt placed
below it. The latter allows anchoring and sealing of this
prosthesis into the annulus and into the left ventricular
outflow tract (LVOT) similarly to balloon-expandable
transcatheter aortic valve (TAVI) prostheses. The main
advantages of RDB are related to the reduction of
procedural time, especially during combined procedures, to
the simplification of minimally invasive approaches and to
the improvement of hemodynamic performance. However,
because of its analogy with TAVI anchoring, the risk of
postoperative conduction disorders (CDs) and permanent
pacemaker implantation (PPI) represents a potential
concern. In fact, in TAVI it has been demonstrated that
the implantation height of the stent into the LVOT is
associated with a higher risk of postoperative CDs and
PPI (1). The incidence of PPI after RDB implantation
ranges between 5% and 11% (2-4), while postoperative CDs
occur in nearly one third of treated patients (5). Despite
these results, many published studies end their observation
within the hospitalization period, not evaluating how these
CDs may change over time. In order to fulfill these gaps,
the aim of this retrospective single-center study was to
evaluate the occurrence of CDs after RDB implantation
at discharge and at 1-year follow-up, and to identify risk
factors for CDs and PPL.

Methods
Study population

All consecutive patients who reached 1-year follow-up
after aortic valve replacement (AVR) for severe aortic
stenosis with the RDB Intuity Elite Valve System (Edwards
Lifesciences, Irvine, CA) at our institution were included
in this study. Both isolated and combined procedures
were considered. The choice to implant an Intuity valve
was based on the surgeon’s preference and experience.
Surgical operations were performed either through full
sternotomy or minimally invasive approaches (upper mini-
sternotomy or right mini-thoracotomy in the second
intercostal space) according to surgeon preference. The
Intuity valve was implanted according to the standard
technique (2,3,6). In particular, annular decalcification was
done as for conventional AVR. Patients with extremely
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severe annular calcifications going deep into the aortic
annulus that required extensive debridement with annular
discontinuation could not receive the Intuity device as per
the manufacturer’s instruction for use. Sizing was performed
intraoperatively as for a conventional surgical operation, a
preoperative angio-computed tomography (Angio-CT) scan
was not routinely performed. Preoperative variables were
defined according to the EuroSCORE II definitions (7).
Patients with preoperative permanent pacemaker or with
incomplete electrocardiographic data were excluded from
the analysis.

Cardiac rhythm evaluation

Standard 12-lead electrocardiograms (ECGs) were
recorded before the procedure (within 24 hours), after
the procedure as soon as the patient was moved to the
intensive care unit (ICU) and every day during in-hospital
stay. Continuous telemetry monitoring was routinely
performed in all patients for at least the first 72 hours
after the operation or for a longer period if needed.
Additional ECGs were performed if any alteration from
the baseline rhythm appeared and after its recovery. A 12-
lead ECG was obtained in all included patients at 1-year
follow-up. All ECGs were analyzed by two independent
physicians blinded to each other (CT, LB). In particular,
we looked for left bundle branch block (LBBB) (complete
and incomplete), right bundle branch block (RBBB)
(complete and incomplete), left hemiblock, intraventricular
conduction delays IVCD), atrio-ventricular blocks (AVB).
The diagnosis of CDs was based on the recommendations
of the American Heart Association/American College of
Cardiology/Heart Rhythm Society for the standardization
and interpretation of cardiac rhythm (8). In addition, strict
criteria for LBBB and for IVCD were applied according to
Strauss (9,10). The requirement for PPI was determined by
an electrophysiologist according to the standardized criteria
from the European Society of Cardiology/European Heart
Rhythm Association and the American Heart Association/
American College of Cardiology/Heart Rhythm Society
guidelines for device-based therapy of cardiac rhythm
abnormalities (11,12). Although CDs requiring temporary
pacemaker (PM) appeared within the first 24 hours after
operation, an observation period of 7 or even 15 days
was required before implanting a permanent pace-maker
(Class 1 recommendation). Moreover, at 1-year follow-
up to evaluate the PM dependency in patients with a
paced baseline ECG, the PM was programmed to VVI
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Figure 1 New onset conduction disorders at discharge in patients without preoperative conduction disorders (A) and in patients with

preoperative conduction disorders (B).

at the lowest possible rate and the underlying rhythm
was observed. Pacemaker dependency was defined if the
rhythm continued to be paced or if there was a complete
atrioventricular block or atrial fibrillation with inadequate
ventricular response, whereas non-PM dependency was
defined if sinus rhythm or atrial fibrillation with adequate
ventricular response occurred.

Primary endpoint was the incidence of postoperative
CDs at discharge and at 1-year follow up. Secondary
endpoint was the evaluation of patients’ conduction
pathways at 1-year follow-up.

Follow-up was performed at our outpatient clinic or, as
an alternative, with a phone interview, asking patients to
send the most recent ECG and cardiologic evaluation to our
institution. One-year follow up was completed in all patients.

Statistical analysis

For continuous variables, data are reported as mean with
standard deviation, while for categorical variables, data are
reported as absolute number and percentage. Comparison
between groups for continuous variables was performed
with t-test or Wilcoxon-Mann-Whitney according to type
of distribution; comparison between groups for categorical
variables was performed with Chi-square or Fisher exact test
as appropriate; for paired categorical variables McNemar
test was used.

A univariate logistic regression analysis was performed
to test which covariates would be considered in subsequent
multivariable logistic regression models (P<0.05) both
for CDs and PPI at discharge. After a multicollinearity
evaluation, other variables with a biologically relevant
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correlation to the onset of CDs (age, preoperative ejection
fraction, technical aspects that might cause ischemic
myocardial injuries, pre-existing CDs) were also included
to identify independent predictors of new-onset or
worsening CDs in the multivariable analysis. Univariate and
multivariable analyses were also performed considering the
same variables to identify predictors of PPI and predictors
of CDs at 1-year follow-up. The odds ratios and their
corresponding 95% confidence intervals were provided. A P
value of <0.05 with a 2-tailed test was considered statistically
significant. Statistical analyses were conducted using IBM
SPSS Statistics, version 19 (SPSS, Inc., Chicago, Illinois).

Results
In-hospital period

From July 2015 to September 2017, 127 consecutive
patients underwent Intuity valve implantation for severe
aortic valve stenosis at our institution. Implantation success
was achieved in 124 patients (97.6%); of these, 25 were
excluded from this study because of preoperative permanent
PM or incomplete ECG data. In addition, one patient
(1.0%) died from multiorgan failure before discharge. The
remaining 98 patients (79.0%) were successfully discharged
and represent the population of this study. At discharge,
the primary endpoint occurred in 40 patients (40.8%). In
particular, new CDs (or worsening of pre-existing rhythm
abnormalities) and PPI occurred in 33 (33.7%) and in 7
(7.1%) patients, respectively. Left-sided CDs formed the
majority (32, 80%) with LBBB being the most frequent CD
(23, 57.5%). Figure 1 shows the different types of cardiac
rhythm before and after Intuity implantation. Table 1
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Baseline and intraoperative Overall Group CD Group non-CD  Univariate analysis ~ Multivariable analysis
characteristics (n=98) (n=40) (n=58) (P value) OR 95% ClI P value

Gender 0.148 - - -
Male 60 (61.2) 28 (70.0) 32 (55.2)
Female 38 (38.8) 12 (30.0) 26 (44.8)

Diabetes mellitus 26 (26.5) 10 (25.0) 16 (27.6) 0.820 = = =

LVEF (%) 58.6+10.0 58.6+10.0 58.5+10.1 0.739 1.01 0.963-1.059  0.683

Cardiac rhythm 0.302 3.346  0.530-21.122 0.199
Sinus rhythm 89 (90.8) 38 (95.0) 51 (87.9)
Atrial fibrillation 9(9.2) 2 (5.0) 7 (12.9)

Conduction disorders at baseline

Not present 59 (60.2) 27 (67.5) 32 (55.2) 0.378 - - -
Present, right-sided 7 (7.1) 2 (5.0 5(8.6)

Present, left-sided 29 (29.6) 9 (22.5) 20 (34.5)

Present, right and left sided 3(3.1) 2 (5.0 1(1.7)

Left-sided conduction disorder at baseline
Left-sided 29 (29.6) 9 (22.5) 20 (34.5) 0.262 2.054 0.716-5.895 0.181
No left-sided 69 (70.4) 31 (77.5) 38 (65.5)

Table 1 (continued)
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Table 1 (continued)

Baseline and intraoperative Overall Group CD Group non-CD  Univariate analysis ~ Multivariable analysis
characteristics (n=98) (n=40) (n=58) (P value) OR 95% ClI P value
Type of procedure
Isolated AVR 56 (57.1) 19 (47.5) 37 (63.8) 0.146 1.961 0.742-5.185 0.175
Combined procedures 42 (42.9) 21 (562.5) 21 (36.2)
Cardiopulmonary bypass time 121.6+46.8 128.3+48.4  117.1+45.5 0.187 0.991 0.965-1.018 0.520
(min)
Aortic cross-clamp time (min) 87.5+33.7 93.6+34.2 83.4+33.0 0.141 1.018 0.981-1.056 0.341
Surgical approach
Full sternotomy 87 (88.8) 37 (92.5) 50 (86.2) 0.652 - - -
Minimally invasive approach 11 (11.2) 3(7.5) 8(13.8)
Prosthesis size
19 mm 9(9.2) 0 (0) 9 (15.5) 0.033 - - -
21 mm 23 (23.5) 9 (22.5) 14 (24.1)
23 mm 32 (32.7) 12 (30.0) 20 (34.5)
25 mm 24 (24.5) 13 (32.5) 11 (19.0)
27 mm 10 (10.2) 6 (15.0) 4 (6.9)
Class of prosthesis size
19-21-23 mm 64 (65.3) 21 (52.5) 43 (74.1) 0.027 3.016 1.185-7.678 0.021
25-27 mm 34 (34.7) 19 (47.5) 15 (25.9)
Intraoperative complications 0 (0) 0 (0) 0(0) 1 - - -

The data are shown as mean + standard deviation or n (%). ASD, atrial septal defect; AVR, aortic valve replacement; CABG, coronary
artery bypass grafting; CD, conduction disorder; Cl, confidence interval; LVEF, left ventricle ejection fraction; NYHA, New York Heart

Association; OR, odds ratio.

depicts preoperative and intraoperative characteristics
of the study population. Baseline characteristics were
similar between those who developed primary endpoint
(Group CD) and those who did not (Group Non-CD).
Intraoperative data were similar between groups, except
for valve size. Patients in the CD group were more likely
to receive a 25 mm or a 27 mm device (32.5% and 15.0%
in Group CD wvs. 19.0% and 6.9% in Group Non-CD,
respectively; P=0.0329). At multivariable analysis, valve
size was the only independent predictor of the primary
endpoint at discharge. In particular, we decided to evaluate
valve sizes dividing them into two categories according to
the required balloon inflation pressure (4.5 atmospheres for
19, 21 and 23 mm vs. 5.0 atmospheres for 25 and 27 mm).
Larger devices (25 and 27 mm) were more related to new
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onset CDs than the smaller ones. Indications for PPI were:
permanent complete atrio-ventricular (AV) block in four
(57.1%) patients; paroxysmal complete AV block alternated
with: low-rate atrial fibrillation in one patient, sinus rhythm
and right bundle branch block (RBBB) associated with
left hemiblock in one patient, and sinus rhythm without
CDs but causing syncope in one patient. Patients with
preoperative CDs, in particular right-sided CDs, were
more likely to receive a pacemaker. Pre-operative CDs
were present in four out of seven patients who underwent
postoperative PPI (57.1%, P=0.0119). Of these, pre-
operative right-sided CDs were present in three patients
(42.9%, P=0.022) (Table 2). The multivariable logistic
regression model identified the presence of a preoperative
right-sided CD as an independent predictor of PPI after
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Baseline and intraoperative Overall PPI (n=7) Non-PPI Univariate analysis ~ Multivariable analysis
characteristics (n=98) - (n=91) (P value) OR 95% Cl P value

Gender 0.425 - - -
Male 60 (61.2) 3 (42.9) 57 (62.6)
Female 38 (38.8) 4 (57.1) 34 (37.4)

Diabetes mellitus 26 (26.5) 3 (42.9) 23 (25.3) 0.378 - - -

LVEF (%) 58.6+10.0 55.4+7.9 58.8+10.2 0.194 0.961 0.880-1.049 0.370

Cardiac rhythm - - _
Sinus rhythm 89 (90.8) 7 (100.0) 82 (90.1) 1
Atrial fibrillation 9 (9.2) 0 (0) 9 (9.9)

Conduction disorders at baseline

Not present 59 (60.2) 3 (42.9) 56 (61.5) 0.012 - - -
Present, right-sided 7(7.1) 1(14.3) 6 (6.6)

Present, left-sided 29 (29.6) 1(14.3) 28 (30.8)

Present, right and left sided 3(3.1) 2 (28.6) 1(1.1)

Left-sided conduction disorder at baseline
Left-sided 29 (29.6) 1(14.3) 28 (30.8) 0.670 1.812 0.151-21.711 0.639
No left-sided 69 (70.4) 6 (85.7) 63 (69.2)

Table 2 (continued)
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Table 2 (continued)
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Baseline gnq intraoperative Overall PPI (n=7) Non-PPI Univariate analysis ~ Multivariable analysis
characteristics (n=98) (n=91) (P value) OR 95% ClI P value
Type of procedure
Isolated AVR 56 (57.1) 4 (57.1) 52 (57.1) 1 - - -
Combined procedures 42 (42.9) 3 (42.9) 39 (42.9)
Cardiopulmonary bypass time (min) 121.6+46.8 139.9+42.6 120.2+47.0 0.217 0.995 0.954-1.038 0.813
Aortic cross-clamp time (min) 87.5+£33.7 99.0+34.8 86.7+33.7 0.385 1.016  0.959-1.077 0.580
Surgical approach
Full sternotomy 87 (88.8) 7 (100.0) 80 (87.9) 1 - - -
Minimally invasive approach 11 (11.2) 0 (0) 11 (12.1)
Prosthesis size
19 mm 9(9.2) 0(0) 9(9.9) 0.473 - - -
21 mm 23 (23.5) 3 (42.0) 20 (22.0)
23 mm 32 (32.7) 1(14.3) 31 (34.1)
25 mm 24 (24.5) 3 (42.9) 21 (23.1)
27 mm 10 (10.2) 0(0) 10 (11.0)
Class of prosthesis size
19-21-23 mm 64 (65.3) 4 (57.1) 60 (65.9) 1.393 0.253-7.684 0.703
25-27 mm 34 (34.7) 3 (42.9) 31 (34.1)
Intraoperative Complications 0 (0) 0 (0) 0 (0) 1 = = =

The data are shown as mean + standard deviation or n (%). ASD, atrial septal defect; AVR, aortic valve replacement; CABG, coronary
artery bypass grafting; CD, conduction disorder; Cl, confidence interval; LVEF, left ventricle ejection fraction; NYHA, New York Heart

Association; OR, odds ratio.

Intuity implantation.

One-year follow-up

received a PM because of symptomatic paroxysmal complete
AV block, and one patient with preoperative RBBB who
received a PM because of paroxysmal complete AV block
alternating with low-rate atrial fibrillation. At 1-year follow-

At 1-year follow-up, two patients died for cancer (2.0%),
one in each group. No sudden death occurred. Two
patients (2.0%) underwent PPI during follow-up. Twenty-
nine patients (30.2%) presented with CDs or PM-induced
rhythm at ECG. In particular, in 24 patients of Group
CD (61.5%), 1-year follow-up ECG revealed either the
persistence of the same CD found at discharge or PM-
induced rhythm, while in 15 patients (38.5%) there was a
recovery or an improvement of CD (Figure 24). Pacemaker
dependency was observed in 5 of the 7 patients who
required postoperative PPI (71.4%), whereas two PMs were
on “stand-by”: one patient without preoperative CDs who

© Annals of Cardiothoracic Surgery. All rights reserved.

up, their ECGs revealed sinus rhythm associated with
complete LBBB, and sinus rhythm associated with complete
RBBB, respectively. On the other hand, five patients of
Group Non-CD (8.8%) showed a new-onset CD at 1-year
follow-up; in particular, two patients developed a RBBB,
one patient with preoperative IVCD developed a LBBB,
and two patients with preoperative RBBB needed PPI: one
for sick-sinus syndrome and one for atrial fibrillation with
inadequate drug response. We did not observe complete
AV block development at 1-year follow-up in Group Non-
CD (Figure 2B). Multivariable analysis showed that age and
prosthesis size were identified as independent predictors of
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Figure 2 Conduction disorders at 1-year follow-up in patients discharged with new onset conduction disorders (A) and in patients

discharged without new onset conduction disorders (B).

CDs/PM-induced rhythm at 1-year follow-up (7uble 3).

Discussion

The main finding of this study is that 40% of patients
develop new CDs or worsening of a preexisting CD after
the implantation of a RDB in the aortic position. Of these,
one third recover after one year. The rate of PPl is 7.1%
and, after one year, PM dependency rate is 71.4%. A
possible explanation for the development of postoperative
CDs is related to the subannular skirt that opens into the
LVOT and compresses the conduction system. The His
bundle penetrates the interventricular septum immediately
below the ventricular-arterial junction, between the right
and the non-coronary aortic cusps, giving rise to the left
bundle branch which runs superficially just below the
endocardium. This mechanism is similar to what happens in
TAVI (13,14). However, the incidence of CDs found in our
study is lower than what is commonly reported for TAVI
(range between 6-30% for PPI and 77% for CDs), but
higher than that reported for stented bioprostheses (range
between 1.6-3% for PPI and 2.3% for CDs), and similar
to the Perceval-S sutureless valve (Livanova, London, UK)
(16.7% of new onset LBBB and 6.8% of PPI) (14-16). The
cause is probably related to the fact that TAVI does not
require annular decalcification, thus the risk of compression
and damage to the conduction system is increased. In our
study, a larger valve size was identified as the strongest
predictor of postoperative CD, similarly to what Romano
and colleagues reported (4). In particular, large devices, that
require higher inflation pressure (5.0 atm.; sizes: 25 and
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27 mm), were associated with new onset CDs, early and
also at 1-year follow-up, probably because they generate
more myocardial edema or microscopic myocardial injury.
In support of this hypothesis, previous studies on TAVI
(13,14) reported that the most frequent postoperative CD
was LBBB. Our data show LBBB rate of 57.5% and an
overall incidence of 80% of left-sided CDs. Left-sided
CDs are likely related to the close anatomic relationship
between the left bundle branch and the aortic valve
apparatus. Furthermore, the development of a postoperative
LBBB in patients with preoperative RBBB may lead to
a complete AV block. Nevertheless, the presence of a
preoperative right-sided CD appeared as one of the most
powerful predictors of PPI in our analysis, as in previous
studies on transcatheter, sutureless, and standard surgical
prostheses (4,13-17). For this reason we don’t recommend
implantation of a RDB in patients with preoperative RBBB.
At one-year follow-up, around 60% of postoperative
CDs were still present, while nearly 40% recovered or
improved, including two patients who were not PM
dependent anymore. All recovered and improved patients
had LBBBs or other left-sided disorders at discharge.
This result is in line with our previous study that showed
that 6.8% of transient CDs were all LBBB and recovered
during hospitalization (5). Furthermore, there are also
studies on TAVI that show a recovery of intraventricular
conduction over time (14). A possible explanation is that
these transient disorders are due to myocardial edema
and small traumas that recover over time. In postmortem
specimens from patients with new AV block after TAVI,
microscopic analysis demonstrated myocardial injury as
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. . . Persistent or Recovery or Univariate Multivariable analysis
Baseline and intraoperative Overall .
characteristics (n=96) new CD at no-new CD at  analysis
N 1-year (n=29)  1-year (n=67) (P value) OR 95% Cl P value

Gender 0.185 - - -
Male 59 (61.5) 21 (72.4) 38 (56.7)
Female 37 (38.5) 8 (27.6) 29 (43.3)

Diabetes mellitus 25 (26.0) 7 (24.1) 18 (26.9) 0.641 - - -

LVEF (%) 58.6+10.1 58.8+9.5 59.8+8.8 0.430 1.05 0.988-1.116  0.114

Cardiac rhythm - - —
Sinus rhythm 87 (90.6) 27 (93.1) 60 (89.5) 0.706
Atrial fibrillation 9 (9.4) 2 (6.9) 7 (10.4)

Conduction disorders at baseline

Not present 58 (60.4) 18 (62.1) 40 (59.7) 0.797 - - -
Present, right-sided 7 (7.3) 1(3.4) 6 (9.0

Present, left-sided 28 (29.2) 8 (27.6) 20 (29.9)

Present, right and left sided 3(3.1) 2(6.9) 1(1.5)

Left-sided conduction disorder at baseline 0.721
Left-sided 28 (29.2) 8 (27.6) 20 (29.9) 0.866 0.813  0.262-2.523
No left-sided 68 (70.8) 21 (72.4) 47 (70.1)
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Table 3 (continued)
Bassline and intraoperative Overall Persistent or Recovery or Univar?ate Multivariable analysis
characteristics (n=96) r11ew CD elt no-new CiD at analysis OR 95% Cl b value
-year (n=29) 1-year (n=67) (P value)
Type of operation
Isolated AVR 55 (57.3) 18 (62.1) 37 (65.2) 0.696 - - -
CABG 37 (38.5) 9 (31.0) 28 (41.8)
Mitral replacement 1(1.0) 1(3.4) 0(0)
ASD closure 3(3.1) 1(3.4) 2 (3.0
Type of procedure 0.635
Isolated AVR 55 (57.3) 18 (62.1) 37 (65.2) - - -
Combined procedures 41 (42.7) 11 (37.9) 30 (44.7)
Cardiopulmonary bypass time (min)  121.6+46.8  122.4+52.2 120.2+42.9 0.990 1.004 0.975-1.034 0.792
Aortic cross-clamp time (min) 87.5+33.7 87.9+33.9 86.0+33.3 0.814 0.995 0.956-1.036  0.802
Surgical approach
Full sternotomy 85 (88.5) 27 (93.1) 58 (86.6) 0.622 - - -
Minimally invasive approach 11 (11.5) 2 (6.9 9 (13.4)
Prosthesis size
19 mm 9(9.4) 0(0) 9(13.4) 0.039 - - -
21 mm 22 (22.9) 6 (20.7) 16 (23.9)
23 mm 32 (33.3) 7 (24.1) 25 (37.3)
25 mm 24 (25.0) 11 (37.9) 13 (19.4)
27 mm 9(9.4) 5(17.2) 4 (6.0)
Class of prosthesis size
19-21-23 mm 63 (65.6) 13 (44.8) 50 (74.6) 4354 1.572-12.057 0.005
25-27 mm 33 (34.4) 16 (65.2) 17 (25.4)
Intraoperative complications 0(0) 0(0) 0(0) 1 - - -

The data are shown as mean + standard deviation or n (%). ASD, atrial septal defect; AVR, aortic valve replacement; CABG, coronary
artery bypass grafting; CD, conduction disorder; Cl, confidence interval; LVEF, left ventricle ejection fraction; NYHA, New York Heart

Association; OR, odds ratio.

well as localized hematoma in the interventricular septum
at the site of stent expansion (18). The other independent
risk factor for CDs at 1-year was age. It is well-know that
older age, independently from cardiac surgery, is associated
with a higher rate of development of CDs such as sick-
sinus-syndrome and bundle branch block due to fibrosis and
changes in the conduction system that happen as a result of
aging (19-21). Our data show that 8.6% of patients without
new CDs at discharge, experienced a new CD or a PM-

© Annals of Cardiothoracic Surgery. All rights reserved.

implantation at 1-year. However, only 1 patient developed
a left-sided disorder at follow-up ECG. In this subset of
patients we can hypothesize that new or worsening CDs at
1-year were not valve-related, but rather age-related events.

Limitations

The main limitation of this study are related to the
retrospective nature of this study, to the inclusion of
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only one center, to the relatively small sample size and
to a possible selection bias due to surgeon’s preference
in the choice of the device. Furthermore, the lack of a
control group that includes patients undergoing AVR with
conventional stented bioprostheses may represent another
limitation. However, the rate of both PPI and CDs in these
patients is well known from previous studies.

Conclusions

According to our data, new-onset CDs or worsening of pre-
existing CDs is frequent after AVR with RDB. However,
one third recover within one year and there is no evidence
of worsening over time. Patients receiving larger valve sizes
are more likely to develop CDs postoperatively.
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