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Abstract

Introduction: Congenital cardiac disorders are the most prevalent congenital disorders which require
interventional or surgical treatments. The most common causes of complete heart block (CHB) are degeneration
of cardiac conduction system, acute myocardial infarction and congenital cardiac disorders. CHB after
congenital heart surgery is of paramount importance which causes post-operation death and heart failure.
Application of a pacemaker is a standard treatment for CHB. The purpose of this paper is to study the frequency
of early postoperative CHB in patients with congenital cardiac diseases and also the need for temporary (TPM)
and permanent (PPM) pacemakers.

Materials and Methods: This descriptive-analytical and cross-sectional study was conducted on children with
congenital heart defects who had undergone open-heart surgery in Tabriz’s Shahid Madani Hospital from 2011
to 2016. Patients with early postoperative CHB were included in the study. Those who had improved on their
own and those who needed TPM and PPM were identified and at the end, the frequency of CHB and the need
for TPM and PPM were assessed.

Results: Of the 2100 operated patients, 109 patients developed early postoperative heart block. The frequency
of early CHB after open heart surgery was 5.19%. Of the 109 patients, 69 patients (63.3%) with early
postoperative CHB needed TPM, 9 patients needed PPM and 22 patients improved without pacemaker.
Conclusion: The prevalence of early CHB in patients operated for congenital cardiac diseases was 5.19%. The
need for TPM was high and most of the patients had improved cardiac rhythm with no need for PPM or TPM.
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Introduction

Permanent complete heart block (CHB) is a significant complication of
intracardiac repair for congenital heart disease. It refers to post-operative
heart block that does not spontaneously revert to the pre-operative rhythm
(usually within 10 days of the operation). Treatment entails lifelong
dependence on an artificial pacing system requiring replacement at least
once every decade. The relevant part of the cardiac conduction system in
this setting is the atrioventricular (AV) node and the bundle of
His. Improved surgical techniques and better understanding of the
anatomy of the conduction tissue in various congenital cardiac anomalies
have reduced this risk to 1-4% in the current era.

Cardiac conduction disorders (especially atrioventricular conduction) are
among the important complications following congenital open-heart
surgeries [1, 2, 3]. In CHB with cardiac conduction system defect, no
conduction passes through the atrioventricular (AV) node and
atrioventricular dissociation will occur [3]. In CHB, escape rhythm may
arise from the AV node resulting in narrow QRS in the ECG, but if the
scape rhythm occurs below this node and Purkinje system occurs in the
cardiac conduction system, then wide QRS will be seen in the ECG [3].
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The most common causes of CHB are degeneration of cardiac conduction
system, acute myocardial infarction and congenital cardiac disorders [4].

Over the last 2 decades, reports from single or few institutions have been
published  describing the incidence of postoperative heart
block. However, the true incidence of this complication in a large cohort
of patients is unknown [5].

These disorders sometimes require embedding a TPM or PPM. The
incidence of CHB affects the length of hospital stay, morbidity and even
in-hospital mortality [6,7,8]. Transient CHB can be a risk factor for late
CHB [9]. The risk factors for postoperative CHB include age, sex, weight,
endocarditis, and aortic valve replacement [10]. Use of a pacemaker is a
standard treatment for postoperative CHB [11]. If no pacemaker is
embedded, the mortality rate from postoperative permanent CHB varies
from 28 to 100 percent [12]. Transient CHB will usually disappear in 7
days in most of the cases and the 7" day of block persistence is a good
time for embedding a PPM [10].
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Considering the advances in state-of-the-art surgical techniques,
differences in types of surgery and the amount and types of hospital
facilities, this study was conducted in Tabriz’s Shahid Madani Hospital at
the north west of Iran to investigate the frequency of early CHB after open
heart surgery in children and also the need for TPM and PPM [12,13].
Study ethical license No was Ir.tbzmed.rec.1397.555.

Materials and Methods

This descriptive-analytical and cross-sectional study was conducted on 1-
month to 15-year-old patients with congenital cardiac diseases who had
undergone open heart surgery from 2011 to 2016.

Medical histories of the patients were completely reviewed.

Patients who were older than 15 years, their medical history was
incomplete, and those with a history of preoperative heart block were
excluded from the study.

The sample size was calculated at 90 patients based on a 95% confidence
interval, an 80% test’s power and a 5% acceptable error rate. Considering
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the existing resources, 109 patients with early CHB were included in the
study.

Medical histories of the 2100 patients who had undergone open heart
surgery during 2011-16 and had developed CHB were reviewed. The
pieces of information obtained were demographic information, type of
congenital disease, block type, need for pacemaker, no need for TPM
and/or PPM, time interval between surgery and CHB onset and
termination, duration of the need for TPM and, the need for PPM, and
length of hospital stay.

The rate of postoperative CHB, the number of cases who had improved
on their own, and those who needed TPM and PPM were identified and
the collected data were analyzed in SPSS version 22.

Results

Of the 2100 patients with congenital cardiac diseases who had undergone
open heart surgery, 109 patients, whose demographic information is
presented in table 1, developed early CHB.

CHB patients (%) Total operated patients
(%)
Total number of operated patients 2100
Number of CHB patients 109 5.19
Number of male CHB patients 62 56.9
Number of female CHB patients 47 43.1
Mean weight (kg) 13.93+/-7.49
Mean age (year) 3.334/-3.14
Patients who did not need a pacemaker 31 28.4
Patients who needed TPM 69 63.3 3.28
Patients who needed PPM 9 8.3 0.42

Table 1: Demographic information of the patients with postoperative CHB

The patients’ age varied from 2 months to 15 years. The age range of the
patients who had developed early CHB varied from 4 months to 13 years
and the mean age of the patients was 3.33+3.14. Most of the patients with
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early CHB aged 1-5 years. The frequency of this age group was 76
patients or 69.72% (diagrams 1 and 2).
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Diagram 1: The frequency of each age group in the patients with early postoperative CHB
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Diagram 2: Age distribution of the patients with early postoperative CHB

Of the 109 CHB patients, 62 patients (56.6%) were male 47 (43.1%) were  was 7.49 kg. The weight distribution of the patients is shown in diagram
female. The patients weighed from 3.5 kg to 36 kg and the mean weight 3.
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Diagram 3: Weight distribution of the patients with early postoperative CHB

Of the 109 operated patients with early CHB patients, 69 patients (63.3%)  Heart block occurrence varied from the day of operation to 4 days after.
or 3.28% of all of the patients, needed TPM and only 9 patients (8.3% of ~ The average number of days after the operation when CHB had appeared
patients with postoperative CHB) or 0.42% of all of the patients ultimately ~ was 0.61+/-0.69 day with a frequency of 52 patients after the operation
needed PPM. (diagram 4).
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Diagram 4: The frequency of the days after the operation when CHB appeared

The time interval that the rhythm would return to normal sinus rhythm after CHB, varied from 1 to 19 days with average of 3.63 days (diagram 5).
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Diagram 5: The frequency of the postoperative days when sinus rhythms appeared after CBH

The time when the patients required PPM varied from 14 to 28 days after the operation with an average of 17.11+4.34 days (table 2).

Number of postoperative days Frequency of the patients
14 1
15 4
16 1
17 1
19 1
28 1

Table 2: The frequency of the postoperative days when a PPM was embedded

The frequency of the type of preoperative congenital heart diseases and the counterpart need for TPM and PPM is summarized in table 3.
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Operated patients CHB TPM PPM

VSD 779 49(6.4%) 23(5.7%) 3(0.38%)

ASD Secundum, ASD 160 1(0.6) 1(0.6) 0

Sinus Venosus
ASD Primum Partial AV 180 9(5%) 6(3.3%) 3(1.1%)
canal

ASD+VSD (AVSD) 476 36(7.5%) 22(4.6%) 1(0.2%)
TOF 385 33(8.6) 17(4.2%) 3(0.7%)

TGA 84 3(3.5%) 0 0

Truncus Arteriosus 36 1(2.8%) 0 0

Table 3: The frequency of preoperative diagnoses and the counterpart need for pacemaker

Discussion

Tremendous advances in the surgical management of congenital heart
disease (CHD) have been achieved over the past half century.
Nevertheless, the conduction system injury continues to be a leading
cause of long-term postoperative cardiac morbidity, especially with
performance of more surgical procedures in increasingly younger
patients. Transient or permanent CAVB is not a common complication
after congenital heart surgery, and the frequency has been reported to
range from 0.5% to 3% in wide series in the literature.

CHB following surgical repair may be transient or permanent. Transient
CHB in this setting generally reverts to sinus rhythm within the first 7-10
days after surgery though recovery several months later is not unknown.
By definition then, permanent CHB is not expected to exhibit spontaneous
recovery. The occurrence of CHB after open-heart surgeries, especially
when patients have conotruncal lesions, has long been a concern for
doctors and researchers.

The importance of accurate diagnosis and inspecting the prevalence of
CHB after open-heart surgeries, besides being rooted in epidemiological
considerations and the effects of CHB anatomical factors, has been more
related to advancement of surgical techniques for cardiac congenital
diseases, identifying the need for TPM, PPM and the best time to embed
a PPM, and the outcomes of CHB. This is because it has been shown that
the incidence of CHB affects the length of hospital stay and the rates of
morbidity and mortality.

That is why pediatric surgeons and cardiologists should be completely
informed about the prevalence of CHB in their centers and how to face
this complication so that they would be prepared to handle it and take the
necessary measures to minimize subsequent complications; they also
should seek solutions to reduce the incidence of CHB through using state-
of-the-art techniques and appropriate instruments during surgery.

In this study, 91.7% of the early postoperative CHB patients improved
with or without a TPM and did not require a PPM and 8.3% of the patients
needed PPM.

63.3% of the CHB patients required a TPM, while 28.4% improved
without a pacemaker which seems to be higher compared to other centers
and studies about the postoperative CHB prevalence, but the need for
PPM was less than what has been reported in other centers and studies
[14,15,16]. This finding may be an indication of the fact that the
likelihood of recovery from CHB is more than reported numbers in these
patients and therefore they should be under surveillance for a longer
period before embedding a PPM for such patients [17].

Conclusion
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The prevalence of CHB was not high in the patients operated for
congenital cardiac diseases and was around 5.19%. Given its clinical
importance, this rather small amount is significant and slightly higher than
other centers. The need for TPM was high and most of the patients
ultimately improved with or without a TPM. The need for PPM was found
to be 0.42% which is higher than some studies and lower than several
others.

The average time when PPM had been used after the surgery was
17.11+4.34 days which is more in comparison with previous studies. By
considering the more wait time before PPM insertion and low percentage
of the PPM requirement it may be feasible to wait more (about two weeks)
before PPM administration.

Taking the clinical significance of CHB and other influential factors into
account, complementary research studies are required for better and
efficient decision-makings.

For sure having the possibility of getting hands on sufficiently enough
number of patients, with accurate information, which were the limitations
of this study, will give us more accurate results and can be considered in
subsequent studies.
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