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High Degree AV Block in Infants

Agus Cahyono!

Abstract

Background: Atrioventricular (AV) block in children may pose a challenge
for physicians. However, it can be detected with careful physical examination.
Case illustration: A 4-month-old infant presented with bradycardia that did
not improve during the observation period. Her electrocardiography (ECG)
showed a 3:1 high degree atrioventricular block and her echocardiography
showed secundum atrial septal defect (ASD) and patent ductus arteriosus
(PDA). Her father’s ECG showed a first-degree AV block. The patient
recovered well after pacemaker implantation and PDA ligation.

Conclusion: An infant who suffered from a 3:1 high-degree AV block was
successfully treated with a pacemaker.

(Indonesian J Cardiol. 2022;43:116-122)
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Introduction

trioventricular (AV) block in children, albeit

rare, is a serious problem that requires special

attention. In a multicenter study, this case

was found only in 141 children in 28 years.
However, if undetected, it can lead to sudden death.!
In children, this disease can go unnoticed by parents
due to no visible symptoms.? Further, in some instances,
it can be detected by chance after a careful physical
examination during a visit to healthcare facilities for
other diseases.’

There are several AV block classification degrees.
First-degree AV block is the mildest and shows in
electrocardiogram (ECG) as a prolonged PR interval.
Second-degree AV block begins to show asynchronous
contractions of the atria and ventricles and presents in
the ECG as P waves that are not always followed by a
QRS complex. In third-degree or complete AV block,
the heart ventricles experience bradycardia with a very
low frequency of contractions at less than 60 beats per
minute (bpm), appearing as independent contractions
of the atria and ventricles in the ECG.* Clinically, AV
block in children can be asymptomatic or presented as
syncope, fatigue, and heart failure.”

Even though third-degree AV block is severest,
it can be asymptomatic in children and may have
been overlooked by healthcare workers. This can be
attributed to various reasons, including the extremely
rare prevalence that makes it the least possible diagnosis
and, thus, not screened during medical consultation.5
Another cause is that children under three years of age
are unable to fully communicate the signs and symptoms
they feel so the disease is often unidentified.®

Case illustration

A 4-month-old female infant coughing for three
consecutive days was brought by her parents to the
hospital’s emergency room. She presented with a
high fever (since a day before admission) and cough,
without nausea, vomiting, diarrhea, and seizures. Her
older sibling also had a cough. This was her episode of
respiratory symptoms. Parents informed the emergency
department that the patient had been given formula
milk and sometimes seemed startled for a few seconds.
On physical examination, the patient was conscious,
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pulse rate of 130 bpm, respiratory rate of 55x/minute,
the body temperature of 37.4°C, fine wet crackling
sounds in both lung fields, S2 splitting, no murmur, and
weight of 4500g. According to the mother, the patient
was able to lift her head (appropriate for a 4-month-old
developmental milestone), and her birthweight 3000g
(with only 1500g increment of body weight within 4
months indicating failure to thrive) Laboratory results
showed Hb 12.3 g/dL, leukocytes 8930/mm?, platelets
510,000/mm?, random blood sugar 112mg/dL, Sodium
135 mmol/L, Potassium 4.9 mmol/L, and IgG, IgM
negative for SARS-CoV-2. Upon chest radiological
examination, infiltrates were found in both lung fields,
with prominent pulmonary conus and cardiothoracic

ratio (CTR) of 61% (Figure 1).

Figure 1. Thoracic radiology. The image shows infiltrates in
both lung fields (white arrow), prominent pulmonary conus
(black arrow), and cardiomegaly with a CTR of 61%.

The patient was diagnosed with bronchopneumonia
and received oxygen mask therapy at 4 liters per minute,
ampicillin - sulbactam 3x150mg intravenously, and
paracetamol 3x50mg orally. The bronchopneumonia
and shortness of breath improved during the treatment;
then, the oxygen mask therapy was discontinued on

the third day. The patient had developed bradycardia
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on the fourth day, and an ECG examination revealed a
3:1 high-degree AV block (Figure 2a and 2b), although
no symptoms were observed. She was hemodynamically
stable with a blood pressure of 90/44 mmHg and a
capillary refill rate of < 2 seconds. Nevertheless, she
was closely observed and attached to a bedside vital
sign monitor, and the parents were given educational
counseling regarding her disease for potential pacemaker
implantation if symptoms appeared and the condition
on treatment remained.

After one day of observation, the parents complained
that their child's vision occasionally went blank,
however, no repetitive movement from extremities or
facial muscles was observed. On physical examination
when this occurred, the pulse rate was 50 bpm, and
the oxygen saturation was 94%. An echocardiographic

examination showed cardiac function was within the
normal limits (i.e., ejection fraction (EF) 72% and
fraction shortening (FS) 39%) and found left atrial
and left ventricular dilatation, patent ductus arteriosus
(PDA) 0.7 cm (Figure 3), and a secundum atrial septal
defect (ASD) with a diameter of 0.5 cm and a left-
to-right shunt (Figure 4). ECG tests of both parents
and three siblings of the patient were also performed
to determine if the AV block was hereditary. The
electrocardiography of the mother and three siblings
was normal, while that of the father showed first-degree
AV block in lead V1. The patient was then referred
to a higher-level healthcare facility for pacemaker
implantation and PDA ligation. After the insertion of
a pacemaker, she was hemodynamically stable, and her
heart rate was 95 bpm.

Figure 2a. 12 lead electrocardiography of the patient. The recording shows 3:1 high degree AV block.

Figure 2b. Lead II electrocardiography of the patient. Every three P wave is followed by the QRS complex, indicating a 3:1
high degree AV block.
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Figure 3. Short axis echocardiography view. The image
shows a PDA with a diameter of 0.7 cm and a left-to-right
shunt. PA pulmonary artery, Ao aortic valve.

Discusion

AV block is a rare disease in children and, thus, a
frequently overlooked diagnosis. This study reported
a 4-month-old with AV block after several days of
hospitalization. The possibility of AV block was
examined after the patient developed bradycardia
because there were no clinical symptoms. A fitting
symptom, occasionally blank stares, appeared for the
first time a day after the diagnosis. A multicenter study
reported that, for almost 30 years, there were only 141
cases of AV block in fetuses and pediatric patients of up
to 15 years old, and merely 15.6% were symptomatic
at the time of diagnosis.” Another case study found a
9-month-old infant experiencing complete AV block
without showing symptoms.? Children, especially those
under three years old, often rely on expressive language
inadequate to communicate their feelings, making the
diagnosis difficult. Moreover, four-month-old infants
can only express their feelings with vocal games.®
Overall, diagnosing cases of AV block in pediatric
patients is inevitably challenging.

The conduction disorder found in this case is a
3:1 high-degree AV block. ECG examination found
bradycardia (pulse rate 55 bpm) and every three P waves
were followed with the QRS complex. To determine
the severity (degree) of the AV block, physicians can
observe the PR interval and synchronization between
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Figure 4. Subcostal echocardiography view. The image
shows a secundum ASD with a diameter of 0.5 cm and a
left-to-right shunt. RA right atrium, LA left atrium, RV right
ventricle, LV left ventricle.

the P wave and the QRS complex. Although the patient,
in this case, did not show symptoms of AV block on
admission, further observation revealed that the three P
waves were followed by the QRS complex, an indicator
of a 3:1 high-degree AV block. Advanced, high-grade,
or high-degree atrioventricular block: >2 consecutive P
waves at a constant physiologic rate that do not conduct
to the ventricles with evidence for some atrioventricular
conduction.® Clinically, in pediatric patients, this
condition can be asymptomatic or presented as syncope,
fatigue, and heart failure.”

In this case, the 3:1 high-degree AV block was
found together with pneumonia. In its clinical course,
the pneumonia improved while the heart block signs
began to appear. The patients ECG did not reveal
low voltage, prolonged PR interval, ST elevation,
T inversion, or QT prolongation, which are signs
of myocarditis. Also, her antibody test results for
SARS-CoV-2 were negative. Based on these reasons,
an echocardiographic examination was performed.
The results showed good heart function, dilated left
ventricle and left atrium, PDA with a diameter of 0.7
cm, a secundum ASD with a diameter of 0.5 cm and
a left-to-right shunt, and no pericardial effusion. The
likelihood of myocarditis as a cause of AV block is small.
Myocarditis is a condition that is not easy to diagnose
because of its wide range of clinical manifestations,
ranging from subclinical to fulminant heart failure.
Its common signs and symptoms include acute chest
pain, dyspnea on exertion, palpitations, arrhythmias,
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syncope, and cardiogenic shock. Myocarditis can appear
as first to third-degree AV blocks, bundle branch block,
ST/T wave changes, sinus arrest, ventricular tachycardia,
atrial fibrillation, reduced R-wave height, widened QRS
complex, abnormal QQ waves, low voltage, frequent
premature beats, and supraventricular tachycardia in the
electrocardiogram. Also, the myocardiocytolysis markers
show elevated TnT/Tnl. Further ECG examination
will reveal functional abnormalities of the left ventricle
and/or right ventricle, and cardiac magnetic resonance
(CMR) imaging will show edema and/or a classic form of
myocarditis.” Some viruses like Coxsackie, Adenovirus,
and Echovirus and bacteria like Diptheria, Salmonella,
and Leptospira can cause myocarditis.® However, during
the current SARS-CoV-2 pandemic, this virus is also
clinically suspected to be responsible for myocarditis.”
Although Indonesia is a tropical country with a high
incidence of dengue virus infection—a probable cause
of myocarditis,’ it can be ruled out because the patient
in the reported case did not show signs of bleeding or
thrombocytopenia.

The patient was found with structural defects, namely
ASD and PDA. In this case, the ostium secundum ASD
can result in AV blocks because of the increased right
atrial load that disrupts cardiac conduction, and the
PDA adds pressure to the left ventricle and atrium.
ASD is the most common congenital heart disease, and
the ostium primum defect most often results in high-
degree AV blocks.' The AV blocks can occur at any time
without surgical interventions or procedures.'" In adults,
chronic right atrial stretch causes electrical remodeling
with a prolonged right atrial effective refractory period
(RA ERP), slower conduction at the crista terminalis,
and sinus node dysfunction.”” Meanwhile, in PDA,
cardiac rhythm disturbances can occur in the form of
sinus tachycardia or atrial fibrillation in moderate or
large shunts."

Although the AV block can be attributed to ASD,
there is a possibility of hereditary cardiac conduction
disorder. On ECG examination, the patient's father
had prolonged PR interval, while the mother and
the three siblings were normal. There are at least
two genes to be investigated, namely NKX2.5 and
SCN5A. In addition to ASD, mutations in NKX2.5 are
responsible for postnatal AV block', which potentially
leads to the loss of conduction system myocytes, a
mechanistic pathway for AV block.” These mutations
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can be autosomal dominant inheritance.'® Meanwhile,
mutations in SCN5A can also cause AV block through
the channelopathy mechanism."”

On admission, the AV block was managed by close
observation because the patient was hemodynamically
stable. When symptoms such as daydreaming appeared,
she was given an oxygen mask and considered for
immediate insertion of a pacemaker. Postnatal AV block
management is medical, including administering drugs
(isoproterenol, atropine, epinephrine, and intravenous
dopamine) and implanting a pacemaker. A pacemaker is
recommended for symptomatic second or third-degree
AV blocks,' and in its absence, children with AV block
will have a different prognosis depending on the age at
diagnosis. The mortality rate can be as high as 43% if
the condition is diagnosed in utero (26.1%5.1 weeks,
fetal life) and decrease to 6% and 0% if diagnosed
within the first month of life (<28 days, infancy) and
during early childhood (5.7+4.8 years)." Fortunately, the
pacemaker was placed in this patient and the response
was remarkable. (Figure 5) shows every impulse from
the pacemaker was followed by a QRS complex.

Conclusion
3:1 High-degree AV block in infants is rare and

requires careful examination for identification. In these
cases, the possibility of it being inherited genetically
needs to be considered. Appropriate management, such
as the insertion of a pacemaker, is necessary for a better
prognosis.
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Figure 5. ECG after pacemaker placement. Every pacemaker impulses was followed by QRS complex.
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