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Clinical Characteristics and Mid-term
Follow-up in Children with Isolated Complete
Atrioventricular Block

ABSTRACT

Background: Isolated complete atrioventricular block is a rare disease often associated
with maternal autoantibodies. This study aimed to presentthe mid-term data of patients
at our clinic diagnosed with isolated complete atrioventricular block.

Methods: We evaluated 108 patients diagnosed with isolated complete atrioventricu-
lar block. Demographic data of the patients, electrocardiography, echocardiography,
24-hour Holter monitoring data, and follow-up and complications of the patients who
underwent pacemaker implantation were evaluated retrospectively.

Results: The mean age of the patients at diagnosis was 5.51 + 5.05 years. At the time of
diagnosis, 74.8% of the patients had no symptoms associated with complete atrioven-
tricular block. The most common symptom was fatigue. Pacemaker implantation was
needed in 88 (81.4%) patients during follow-up. Significant bradycardia was the most
common pacemaker implantationindication. The mean battery life was 5.41+ 2.65 years.
The battery replacement-free period of 68 patients who underwent pacemaker implan-
tation and continued their follow-up was 4.18 + 2.89 (0.1-10) years. Pacemaker-related
complications developed in 8 patients during follow-up. Left ventricular dysfunction
developed (dyssynchrony induced) in 3 patients at follow-up, and all were paced from
the right ventricular anterior wall. Those patients underwent cardiac resynchronization
therapy and their left ventricular dysfunction improved.

Conclusion: Isolated complete atrioventricular block is a rare disease requiring care-
ful clinical follow-up. Patients are often asymptomatic and significant bradycardia is
the most common indication for pacemaker implantation. Left ventricular dysfunction
is an important cause of morbidity, especially in patients with right ventricular anterior
wall pacing. Physicians should be aware of left ventricular dysfunction during follow-up.
Cardiac resynchronization therapy should be considered as a treatment option for left
ventricular dysfunction.

Keywords: Isolated complete atrioventricular block, pacemaker, congenital complete
atrioventricular block, cardiac resynchronization therapy

INTRODUCTION

Isolated congenital complete atrioventricular block (CAVB) is an uncommon dis-
ease linked to SSA/Ro and SSB/La autoantibodies that come from the mother.’
Some patients are diagnosed prenatally or in the first month as having a congeni-
tal heart condition. In the latter case, the diagnosis is considered to be childhood
CAVB. Complete atrioventricular block affects 1/15 000-20 000 persons with a
structurally normal heart.? In 90%-99% of infants identified before the age of 6
months, the cause is maternal antibodies that enter the fetal circulation and trig-
gerinflammation, causingirreversible fibrosisin the conduction system and down-
regulation of L-type calcium channels.®>* Most patients with isolated CAVB are
diagnosed later in life and the condition is not related to maternal autoantibod-
ies.” Complete atrioventricular block can occur with congenital heart diseases,
such as left atrial isomerism, atrial septal defect, and congenitally corrected
transposition (ccTGA) or acquired due to acute rheumatic fever, myocarditis, and
Lyme carditis.?
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Left ventricular (LV) dysfunction-dilated cardiomyopathy
(DCMP) may develop in the follow-up of patients with CAVB
and is the main cause of morbidity and mortality. Different
studies have identified age at early diagnosis, maternal
antibody positivity, pacemaker (PM) localization, male gen-
der, and pre-pacing LV dysfunction as risk factors for post-
pacing LV dysfunction."? Studiesin the literature onisolated
CAVB have mostly been performed with maternal antibody
status, PM monitoring, and timing. Less data are available
on isolated CAVB follow-ups at all ages. Our country's and
other underdeveloped countries' pediatric experience is
relatively limited. Thus, this study aimed to present the early
and mid-term outcomes of patients who were diagnosed
with isolated CAVB and examined in our hospital.

METHODS

Thedataof patientsdiagnosed with CAVBwho appliedtoour
clinic between October 2011 and 2021 were evaluated retro-
spectively. The study received approval from the Local Ethics
Committee (2022.01-06). Patients' age at admission, weight,
follow-up periods, symptoms at presentation, maternal
autoantibody positivity, time of birth, history of hydrops, and
age at CAVB diagnosis were obtained from medical records
using the internet database system Filemaker®. The Muse®
electrocardiograph recording device was used to examine
the patients' admission electrocardiographic data (General
Electric HC, Menomonee Falls, Wis, USA). The 12-lead elec-
trocardiograms (ECGs) of CAVB patients were analyzed for
atrial and ventricular rates, QRS, QT intervals, and QT (QTc)
intervals corrected for heart rate using Bazett's algorithm.
Moreover, 24-hour Holter ECG monitoring, maximum, mini-
mum, mean heart rates, pause duration, complex ventricu-
lar ectopia, and ventricular escape findings were assessed.
Patients with AV block due to congenital heart disease or
postoperative AV block were excluded from the study. Left
ventricular dilatation, dysfunction, and mitral valve regur-
gitation were all detected by echocardiography. The effort
response of patients who underwent an exercise test was
also assessed. The indication for PM implantation was
assessed according to current guidelines during the follow-
up period.”™ If the patient's weight is less than 15 kg, the
epicardial approach is used for PM implantation. The trans-
venous route is utilized if the patient's weight is greater than
20 kg. Either of these2waysisemployed asaPMimplantation

HIGHLIGHTS

e Complete atrioventricular block is an uncommon dis-
ease, and most patients are asymptomatic when they
are diagnosed.

e The most frequent reason for pacemaker implantation
is significant bradycardia.

e Left ventricular dysfunction is a major cause of morbid-
ity in patients with pacemakers, especially those who
have right ventricular anterior pacing.

e In patients who develop left ventricular dysfunction,
cardiac resynchronization therapy implantation can be
utilized as a therapeutic option.
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strategy if the patient's weight is between 15 and 20 kg. At
our clinic, epicardial PM ventricular leads are inserted into
the apical LV and transvenous PM leads are implanted in the
right ventricular (RV) mid-septum. The PM controls are con-
ducted after PM implantation on the first day, third day, and
first week, then at 1-month, 3-month, and 6-month inter-
vals. Electrocardiogram, chest x-ray, and lead and battery
control are performed by experienced electrophysiologists
(Y.E., H.C.K.) at each follow-up. Moreover, every 1-2 years,
echocardiography and Holter monitoring examinations are
conducted. The following information was collected: PM
implantation indication, initial age at time of PM implanta-
tion, epicardial-transvenous PM implantation, PM implan-
tation location, and PM mode. The onset and duration of LV
dysfunction, PM-related complications, the need for battery
replacement, and average battery life were all examined
during the follow-up. During follow-up, total pace dura-
tions and LV end-diastolic dimension (LVEDd) z scores were
assessed.

Statistical Analysis

The data were analyzed using the Statistical Package for
Social Sciences statistical software program. Percentages
were given for the categorical data, and mean and standard
derivations were given for the numerical data. Battery sur-
vival and complication-free survival were assessed by using
Kaplan—Meier analysis.

RESULTS

Clinical Characteristics

The study included 108 patients with an isolated CAVB diag-
nosis who did not have any CAVB-related congenital heart
disease. Of those, 53.7% were male. At the time of presen-
tation, the mean age was 7.1 + 5.57 (0-18) years. The mean
weight at admission was 25.34 + 6.1 (1.72-80) kg. The mean
age at diagnosis of CAVB was 5.51 + 5.05 (0-17) years, and
some patients had diagnosis and follow-up periods at differ-
entcenters before arriving at our clinic. At the time of admis-
sion, 74.8% of the patients presented no signs and symptoms
associated with AV block. The complaints of the other
patients included fatigue (13.9%), syncope (3.7%), dizziness
(2.8%), dyspnea (1.9%), growth retardation (1.9%), and sei-
zure (0.9%). Complete atrioventricular block was detected
prenatally and in the first month in a total of 27 (25%) cases,
14 (13%) of whom were in the prenatal period. Nineteen of
the 22 patients evaluated for maternal antibody levels were
positive and 3 were negative. Six of the patients had a history
of preterm birth (5.6%). One of the patients had a history of
hydrops and had been born prematurely. While 4 patientsini-
tially had milder cases (first- and second-degree AV block),
CAVB occurred during the follow-up. While 1 patient had 2:
1TAVB at admission, CAVB occurred during follow-up, leading
to speculation that this patient had previously suffered from
viral myocarditis. There was no clear etiology in the other
patients. The onset of CAVB in many patients is unknown
due to the lack of regular healthy child follow-ups and stan-
dard electrocardiographic scans in our country; however, it
is hypothesized that these individuals may have late-diag-
nosed congenital AV block.
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Electrocardiogram, Holter, and Exercise Stress Test Data
Table 1shows the initial ECG data and the maximum, mini-
mum, and mean 24-hour Holter heart rates of 75 patients
who had comprehensive Holter and ECG data retrieved. On
the baseline ECG, the mean ventricular rate was 52.63 + 11
(min-max: 30-98)/bpm. The mean heart rate was 50.43 +
7.89 (35-72)/bpm during the 24-hour Holter monitorization.
A pause of more than 3 seconds was detected in the Holter
data in 13% (14/108) of the patients. Ventricular escape
beats were found in 9.6% (10/108) of the patients. Seven
(7/108, 6.5%) patients had a history of severe symptomatic
bradycardia/syncope that necessitated the use of a tem-
porary PM. A temporary PM was not required for the other
101 patients.

In 33 patients over the age of 6, an exercise test was avail-
able. Apart from 2 patients, an increase in heart rate was
detected with exercise but at a suboptimal level. Patients
who underwent exercise testing had basal and maximal
heartrates of 5718 +£10.61and 120.51+ 31.92, respectively. The
patients' average time to achieve their projected maximal
heart rate was 5712 + 1516%. Two of the patients were chro-
notropically incompetent.

Echocardiography Findings

At the initial assessment, the echocardiography results
were normal in 42 (39%) of the patients. At the time of
diagnosis, 14 (13%) of the patients had LV dilatation. Before
admission, 2 of these patients had PM implantation and
LV dysfunction. While 48 (44.4%) of the patients had mild
mitral regurgitation at the initial visit, 1 patient had signifi-
cantmitral valve regurgitation and 2 patients had moderate
mitral valve regurgitation. In 3 cases, the ascending aorta
was mildly dilated. Moreover, 14 patients had congenital
heartdisease that did not affect their hemodynamics (small
patent ductus arteriosus, small secundum atrial/ventricular
septal defect, and bicuspid aortic valve). Mild aortic regur-
gitation was seenin 2 patients, although it was not clinically
significant.

Table 1. Patients' 12-Lead Electrocardiography and Holter
ECG Datain First Admission

Mean + SD Minimum-Maximum
Atrium rate (bpm/min) 105.01+29.56 56-192
Ventricular rate 52.63+11 30-98
(bpm/min)
QRS interval (ms) 73.34 +15.53 40-130
QT interval (ms) 446.23 +43.29 346-560
QTcinterval (ms) 419.31+36.16 350-539
Maximum heartratein 85.75+19.48 40-147
Holter (bpm/min)
Minimum heartratein 38.98 +8.17 26-62
Holter (bpm/min)
Mean heartratein 50.43+7.89 35-72
Holter (bpm)
Pause > 3 seconds 13%
Ventricular escape beat 9.6%

ECG, electrocardiogram; SD, standard deviation.
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Follow-Up Data

Every patient was asked about PM syndrome during each
follow-up appointment, and lead tension and fracture con-
trols were also carried out, along with ECGs and chest x-rays.
Furthermore, PM life, heart rate, mode, lead impedance,
sensing, and threshold value controls were carried out during
PM control, and specific changes were done by experienced
electrophysiologists based on the patient's age and PM char-
acteristics. All patients underwent annual ECG and Holter
monitoring checks.

The follow-ups of the patients after diagnosis are summa-
rized in Figure 1. None of patients in this study died. Of the
85 patients who were followed up, 68 had PMsimplanted and
17 had no PM. The mean age at the last control of 68 patients
who had pacemaker implanted and followed up was 11.78 +
6.1years, 41of them were boys and 27 of them were girls. The
data of patients who could not be followed regularly were
notincludedin the follow-up data. The mean follow-up time
for these 85 patients was 3.63 + 3.32 (0.1-11.75) years.

Of the 20 (18.5%) patients without indication for PM implan-
tation, 17 were followed-up, with a mean age at the last
visit of 10.5 (1.2-18.8) years, a mean age at diagnosis of 4.67
(0-15.35) years, and a follow-up period of 2.69 (0.15-9.75)
years.

Pacemaker-Related Data

According to the guidelines, 88 (81.4%) of the CAVB patients
received a PM; the indication rates are shown in Figure 2.
Some individuals experienced multiple signs and symptoms.

1.and 2. ° block CAVB (108) |
(n:4) ———
No pacemaker Pacemaker I
indication (n:20) indication (88
‘ No follow-up (n: 4)
Epicardial (n: 47)
Transvenous (n: 37)
Irregular follow up( n:ls)l

Follow-up (n:68)

|| PMinduced LV dysfunction and
CRY upgrade (3)

1 Transvenous DOD upgrate|(7)

5 lead- related complication I

Figure 1. Summary of patients’ follow-up data after

diagnosis.
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Figure 2. Indication rate for pacemaker implantation.

Significant bradycardia was the most common reason for PM
implantation.

Epicardial pacingwas performed on 47 patients. Transvenous
pacing was performed on 37 patients. In 84 individuals who
had PMs implanted, the average period from diagnosis to
implantation was 1.43 + 2.88 (0-13) years. Because 4 of the
patients did not continue their follow-up in our clinic despite
the need for PM implantation, it is unknown if implantation
was done.

During battery replacement intervals, 3 patients had their
cardiac resynchronization therapy (CRT) upgraded, 7 had
their VVI(R) mode upgraded to the DDD(R) mode, and 3 had
their transvenous pace upgraded from epicardial pace.

Twenty-four patients needed a battery replacement (once
in 21 cases, twice in 2 cases, and 3 times in 1case). The aver-
age battery life is 5.41 + 2.65 (0.25-9.8) years. The battery
belonging to the patient whose battery was changed due to
infection wasreplaced after 3 months. The average replace-
ment-free time was 4.18 +2.89 (0.1-10) years in 68 individuals
who had PMs implanted and followed up. The replacement-
free period was 98.5% at 1 year, 85% at 5 years, 74.5% at 7
years, and 11.3% at 10 years. Battery replacement-free sur-
vival Kaplan—Maier analysis by gender and age groups is
givenin Figure 3.

Complications

Five patients suffered lead-related complications and 3 had
LV dysfunction. Patients with PM implantation in the neona-
tal period accounted for 5 of the 8 patients who developed
complications. Seven of the 8 patients had epicardial PM
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implantation. The follow-up time for patients that were free
of complications was 4.86 + 412 (0.1-19) years.

Left Ventricle Dysfunction

DuetoanlV ejectionfraction (LVEF) of <35% (mean LVEF 27%
with Simpson) throughout the follow-up, CRT wasimplanted
in 3 (2.7%) patients, 2 from different centers and 1 from our
clinic. Due to a borderline reduction in LV systolic function,
1 patient is being followed up. Furthermore, 1 patient dis-
played mild LV hypokinesia, which is likely to be the result of
previous myocarditis. The LV size and functioning of the other
patients were within normal ranges. The LV functions of all 3
patients who had CRT implantation improved. The diagnosis
and PM implantation were done during the neonatal period,
and RV anterior pacing was done in 2 of the 3 CRT patients.
The third patient was 8.25 years of age at the time of diag-
nosis and PM implantation. As seenin Figure 4, cardiomegaly
is indicated by anterior-posterior and lateral chest x-rays
and the ECG of the patient who was paced from the ante-
rior RV wall. Figure 5 shows an ECG sample and chest x-ray
of another patient who underwent LV apical pacing. The
maternal antibody status was positive in 1of the 3 cases, but
the maternal antibody status of the other 2 was unknown.

DISCUSSION

Our study is a single-center retrospective evaluation of the
largest number of CAVB patients in our country and it was
performed with a relatively large number of patients from
asingle center in the literature. There is a multicenter study
in the literature that included 141 individuals with partial AV
blocks (30%) and CAVB (70%) (congenital: 18, childhood: 82),
as well as 15 centers from France. Complete atrioventricular
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Figure 3.

Battery replacement free survival Kaplan—Maier analysis by gender and age groups.
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Figure 4. Cardiomegaly and pacemaker lead on the right
ventricle anterior localization anterior/posterior x-ray (A)
and laterally x-ray (B), (C): ECG with LBBB and inferior axis
QRS inapatient with dilated cardiomyopathy who was paced
from the anterior RV anterior wall. ECG, electrocardiogram;
RV, right ventricular; LBBB, left bundle branch block.

block patients up to the age of 15 were enrolled in that study
foratotal of 29 years, and 84.4% of the patients were asymp-
tomatic. In our study, 74.8% of the patients were asymptom-
atic, which was lower than the study, although incomplete
blocks were not included, unlike in the study.” The mean age
at diagnosis was 3.6 + 4.2 years, and the mean age of PM
implantation was 32 + 69.8 months in this study. In our study,
the mean age at diagnosis was 5.51 + 5.05 years, and the
mean age of PM implantation was 6.54 + 5.09 years, which
was higher in the study. This might be due to the absence of
a neonatal intensive care unit and perinatal follow-up and
therapy in our hospital. After diagnosis, the PM implantation
time was found to be 2.6 yearsin this study, which was longer
thanin our study, although it was considered to be due to the

Anatol J Cardiol 2023; 27:106-112

inclusion of incomplete blocks.”™ The mean period from diag-
nosis to PM implantation was 1.43 + 2.88 years in our study.
The most prevalent reason for PM implantation was prophy-
lactic (62.5%), and bradycardia was the most common reason
for PM implantation in our study, with a rate of 72%. While
Weinreb et al® examined 114 patients with a CAVB diagnosis
during a study period of 40 years, the age of diagnosis was
0.0 (0-2) years in that study, which is much younger than in
our study. The mean age of PM implantation was 1.9 (0.1-8)
years, which was significantly younger than the age of PM
implantation in our research. The patients' prenatal diagno-
sis rate was 32%, and maternal antibody positivity was 43%;
in comparison, in our study, the fetal diagnostic rate was
12.9%, and maternal antibody evaluation rates were very
low. One reason for this difference may be the inadequacies
in the diagnosis and follow-up system of patientsin develop-
ing countries, as well as the fact that our clinicis located ina
heart hospital where routine neonatal follow-up and treat-
ment are not performed.

Left ventricle dilatation/dysfunction is an important cause
of morbidity in patients with CAVB block. Complete AVB-
related LV dilatation has been reported to occur at a rate of
7%-14% in some studies.®? While some studies have shown
a 75% mortality rate in patients with DCMP, others have
reported varied rates in various patient groups.” The mortal-
ity rate for DCMP was found to be 30% and the morbidity rate
for DCMP was 30% in a study analyzing the long-term results
of newborn patients with PMs. Mortality was observed to be
higher before 1995.” Many studies have shown that RV ante-
rior pacing is the most important risk factor for developing
DCMP." Right ventricle free wall pacing was revealed to be
the mostimportantindependentrisk factor for patients with
LV dysfunction in a study of 34 patients (odds ratio 52.5; 95%
Cl: 3.9-700; P=.003). The RV apical pacing and the LV apical
pacing were similar for LV dysfunction.’ In the same study,
there was no difference in the single or dual chamber pacing
modes." The incidence of LV dysfunction was found to be 6%
in a study of 63 patients with a mean follow-up of 9.9 years,
and the most important risk variables were identified to be
RV pacing and longer QRS duration. However, RV apical pac-
ing is still an acceptable initial therapy.® Numerous studies
have demonstrated thatLV dysfunctionisinfluenced by vari-
ables other than RV pacing. In a study including 99 patients
who underwent RV pacing, the LV shortening fraction (SF)

Figure 5. Chest x-ray of a patient who underwent LV apical pacing (A) and ECG with RBBB and superior QRS axis (B). ECG,

electrocardiogr

messsssm 110

V, left ventricular; RBBB, Right bundle branch block.
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was assessed.™ That study showed that RV pacing had no
effect on LV systolic functions and that LV dysfunction was
related to complex congenital heart disease. No correlation
was observed with QRS duration.™ In another trial, patients
were assigned to 2 groups based on maternal antibody posi-
tivity, but no difference wasidentified between the 2 groups.
Pre-PM dysfunction has been found to be the most essential
predisposition for LV dysfunction, although early diagnosis
and male gender are related to a poor prognosis.® Left ven-
tricle diameters, LVEF, SF, and strain were monitored pro-
spectively in another trial of 20 patients; LV functions and
diameters were preserved with LV pace and synchronization
was determined to be satisfactory.” It was revealed that the
presence of maternal antibodies had no effect.” In com-
parison to other studies, the frequency of LV dysfunction in
our study was much lower (2.7%). This might be due to the
fact that our clinic uses LV apical pacing as a PM placement
approach. Furthermore, several studies have shown that low
fetal diagnosis rates and advanced age after PM implan-
tation are risk factors.>” In our study, due to DCMP, CRT
upgrades were performed on 3 patients, 2 of whom were
from other clinics. There was a history of RV anterior pacing
in all 3 patients. Asreported in the literature,’'LV dysfunction
also improved in the follow-up of our patients who had CRT
implantation. In our patients, RV anterior pacing appears
to play a major role in LV dysfunction, as reported in sev-
eral other studies.”” Since the LV apical pacing strategy was
adopted at our clinic, it was not possible to compare our find-
ings with those of other studies that used an RV pacing strat-
egy. In our study, the maternal antibody status of 2 of the 3
patients who developed LV dysfunction was unknown, and
the status of 1of the patients was positive. Again, it was not
possible to compare our findings for the maternal antibody
status data in our research was restricted. Although some
researchers®™have reported that 30% of individuals had wide
QRS, our patients had a QRS rate of 1.85%.

Two of the 3 patients that required CRT implantation in
our study underwent PM implantation during the neonatal
period. Udink Ten Cate et al™ published the findings of a trial
comprised of 149 patients with congenital AVB, 121 patients
with pacemakers, and 9 patients who acquired CMP. Prenatal
diagnosis and a low heart rate were revealed to be major
risk factors for DCMP." In our study, LV dysfunction was not
detected in individuals who did not undergo RV pacing, even
though the pacing wasimplanted in 12 of our patients during
the neonatal period.

Lead problems occurred in 7.3% of our patients, which was
shown to be fairly low in comparison to other studies.”™®
However, because our center is relatively new, the mean fol-
low-up duration was less than in previous studies.”®

The average follow-up duration for 48 patients under the
age of 1 who had epicardial pacing implantation was 8.5
years, and the percentage of patients who did not require
battery replacement was 97.8%, 76.2%, and 46.3% in the
first, fifth, and tenth years, respectively.” In our study, the
mean battery replacement-free period of 68 patients who
had PMs implanted and were followed-up on was 4.18 + 2.89
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years. The battery replacement-free rate was 98.5% at 1
year, 85% at 5 years, 74.5% at 7 years, and 11.3% at 10 yearsin
our study. The battery replacement-free ratesin our analysis
were similarin the first year but higher in the fifth year. In the
tenth year, there was a significant decline. During this time,
alarge number of patients required battery replacements.

In a study that included 102 patients, 11% of neonates and
12% of children did not require PM implantation until the age
of 20.2° Our study did not analyze age groupings, although
PM implantation was not done in 20 (18.5%) patients with a
mean age of 10.5 years, and 17 of them are being followed-
up. The average age of 17 of those patients at their latest
visit was 10.5 (1.2-18.8) years, the mean age at diagnosis was
4.67 (0-15.35) years, and the mean follow-up duration was
2.69 (0.15-9.75) years.

In 84 patients with PM implantation, the average period
from diagnosis to implantation was 1.43 + 2.88 years. The
mean PM implantation time was 0.7 years in another trial
with 127 patients, which was shorter than ours.?In a trial with
a mean follow-up of 122 months, PM implantation was done
in 111 (74%) of the 149 patients. The mean follow-up period
for the 38 patients who did not get a PM was 124 months."
Although the PM ratesin that study are similar to those seen
in our study, the follow-up durations are longer. However, the
patients in that trial were younger at the initial diagnosis,
and the time between diagnosis and PM implantation was
longer. The patients' ages at the time of the last visit were
not disclosed.”

Study Limitations

Our study has some limitations. It used a retrospective
design, some of our patients were excluded from follow-
up, and the follow-up period was short. However, because
of the clinic's status as a pediatric cardiology-heart sur-
gery reference hospital, it can treat patients with more
complicated situations, which has an impact on the data's
homogeneity. Other limitations of our study include the fact
that the number of patients diagnosed in the prenatal and
natal period is somewhat lower than in other studies, and
the maternal antibody levels are unknown, as our institu-
tion is only a pediatric cardiology-heart surgery reference
hospital.

CONCLUSION

Complete AVB is an uncommon disease category that
requires extensive clinical follow-up. Most patients are
asymptomatic when they are diagnosed. Significant bra-
dycardia was the most frequent reason for PM implanta-
tion. Moreover, LV dysfunction is a major cause of morbidity
in patients with PMs, especially those who have RV anterior
pacing. In patients who develop LV dysfunction, CRT implan-
tation can be utilized as a therapeutic option.
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