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Idiopathic Complete Heart Block with Early Post
Pacemaker Lead Failure in a Child
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Acute onset Complete Heart Block (CHB) is a rare entity in children. A seven-year-old child
with no recent history of infection presented with two episodes of syncope while at rest. ECG
showed a high second degree atrioventricular (AV) block which progressed to complete heart
block over 24 hours. Due to life-threatening frequent Stokes-Adams syncopal attacks, permanent
epicardial pacemaker implantation was performed. Twenty hours post-surgery, the child had
repeated attacks of Stokes-Adams syncope. Telemetry revealed complete heart block, heart rate
40/min with the absence of pacing spikes. Pacemaker assessment showed a high sensing threshold
suggestive of lead failure due to exit block. He underwent urgent re-surgery and replacement of
epicardial passive buttons. The child was observed for further 24 hours, who remained stable
and assessment of pacemaker confirmed acceptable settings. He was discharged in satisfactory
condition.
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Acute onset of Complete Heart Block (CHB) is a rare entity
in children. Acquired heart block in children has multifactorial
causes. Laboratory investigations could fail to detect underlying
etiology. Third-degree heart block is often irreversible, has high
morbidity and requires pacemaker implantation in most cases1.
CHB in children can be congenital or acquired and of first,
second or third degree. The first-degree block found in
asymptomatic children is defined as PR time prolongation
more than 98th percentile for age. The second-degree block
is of two types: Mobitz type-1 and type-2. Mobitz type1 involves progressive PR time prolongation followed by
a dropped beat (Wenkebach phenomenon). Mobitz type-2
is without progressive lengthening of the PR interval but
characterized by a failure of ventricular conduction of P waves.
The third-degree block involves the complete dissociation of
P waves and QRS complexes. High-degree atrio-ventrucular
(AV) block encompasses both second-degree Mobitz type-2
and third-degree AV block2. Delayed conduction of electrical
signals from atria to ventricles results in bradycardia, which
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could decrease the cardiac output to cause syncope, called
Stokes-Adams syncope3.
The aim of this presentation is to report a case of an acquired
complete heart block, pacemaker indications in childhood and
causes of lead failures.
THE CASE
A seven-year-old boy was admitted with history of two
episodes of syncope while at rest at home. He did not complain
of any chest pain, breathing difficulty or palpitations. There
was a history of brief sore throat three weeks previously and
he was treated with oral antibiotics. Family history revealed no
connective tissue disease, heart blocks, congenital heart disease
or sudden cardiac deaths. Parent’s marriage was second-degree
consanguineous.
The patient presented with cardiogenic shock, sweating, cool
peripheries and low blood pressure of 78/46mmHg. ECG
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showed a heart rate of 42/minute, complete heart block with a
wide QRS escape rhythm, see figure 1. He was conscious and
responsive. Cardiovascular and systemic examinations were
normal.

Figure 1: Complete Heart Block with Heart Rate of 42/
minute and Wide QRS Escape Rhythm
Laboratory studies revealed white blood counts of 9.00 x 109/L
with 72% lymphocytes, ESR/CRP, serum electrolytes and
cardiac enzymes were all normal. Chest X-ray showed normal
cardiac silhouette and lung fields. Bedside echocardiography
revealed a structurally and functionally normal heart. Viral
serology studies were normal. ANA, DsDNA and Anti-Ro/
La antibodies were negative. The ECG of both parents were
normal.
He was initially managed with inotropic support but had
multiple episodes of Stokes-Adams syncope. Telemetry
showed complete heart block with the lowest recorded heart
rate of 15/minute, see figure 2. In view of symptomatic and
life-threatening bradycardia, the child underwent urgent
surgical implantation of epicardial pacemaker (PM) (Etrinsa6-SR, Biotronik, Germany) with St. Jude leads on the right
ventricular surface via subxiphoid approach and battery was
placed in the lateral abdominal wall. PM was programmed
to VVI (Ventricle paced and Ventricle sensed) mode, rate of
80/minute with capture threshold of 1.2Volts at 0.4msec and
impedance of 242 Ohms. Post-surgery, ECG showed regular
pacing spikes and normal vitals, see figure 3. Chest X-ray and
echocardiography revealed no pericardial effusion and normal
left ventricular ejection fraction.

Figure 2: Telemetry Shows Complete Heart Block with
Ventricular Rate of 15/min
(Arrows Depict Isolated P Waves)

Twenty hours post-surgery, the child had repeated attacks of
Stokes-Adams syncope. Telemetry revealed complete heart
block, heart rate 40/minute with the absence of pacing spikes.
Chest X-ray showed the same lead position as before. Urgent
bedside PM assessment revealed lead impedance of 585 Ohms
but very high capture threshold, suggestive of lead failure due
to exit block. He underwent urgent surgical replacement of
previous lead with a Medtronic MyodexTM fixation screw lead.
Postoperatively, the child was stable with acceptable capture
threshold (1.2 volts at 0.4 msec), impedance 437 Ohms and
ECG showed regular pacing spikes. The child was observed for
a further 24 hours, found to be stable and a recheck of PM was
done to confirm settings and then the patient was discharged.
Follow-up of the patient after four weeks showed 25% pacing
requirement, RV: 3.3mV with a resistance of 331b Ohms and
capture threshold of 2.2V at 0.4ms.
DISCUSSION
Heart blocks occur rarely with cardiac interventions during
diagnostic or therapeutic procedures, such as atrial septal
defect (ASD) or ventricle septal defect (VSD) device closures.
Children with Kearns Sayre syndrome, glycogen storage
disorders, and myotonic dystrophy can also present with
progressive heart block. Recently, a spectrum of familial heart
blocks have been classified as Progressive Cardiac Conduction
Disorder (PCCD). Onset is usually below 50 years of age with
family history of conduction disorders and structurally normal
heart. Several genes such as SCN5A, SCN1B, SCN10A,
TRPM4, and KCNK17 have been associated with this
condition. It is an autosomal-dominantly inherited disease of
the His-Purkinje system4.
The treatment goal for a complete heart block is to maintain
adequate cardiac output. Advanced second degree or complete
heart block with symptomatic bradycardia, pacing is indicated
in acquired AV block, third-degree or high second-degree block
without symptoms but with wide QRS escape rhythm5.
Cardiac pacing using an external battery pulse generator has
long been used. PM leads are either placed on the epicardial
or endocardial surfaces of the cardiac chambers. In early
childhood due to low body weight, difficult venous access and
future somatic growth, PMs are commonly surgically implanted
on the epicardial surfaces. Patients with a single ventricle,
prosthetic valves are also candidates for epicardial pacing. In
older children and adolescents, PM leads can safely be placed
via a trans-venous approach on endocardial surfaces. Such
endocardial leads can cause venous thrombosis, endocarditis
or damage to atrioventricular valves6. Both epicardial and
endocardial leads use either conventional (non-steroid eluting)
or steroid eluting (SE). The leads are of the metallic hook or
screw type.
Steroid eluting leads were introduced in the 1980s and have
shown advantages compared to non-steroid eluting (NSE); NSE
are long-term, low thresholds and protect from inflammation at
implantation site7.

Figure 3: ECG Post Pacemaker Shows Regular Pacing
Spikes

Pacemakers usually are safe in children, the majority of
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complications are lead-related. Epicardial leads have a higher
rate of lead failures. Lead failures are defined as discontinuity
of pacing or lead replacement due to very high pacing threshold,
exit-block, sensing abnormalities, lead dislodgement, fracture
or infection8.
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Long-term studies on lead failures showed that younger age
(<12 years), structural heart defects and epicardial leads have a
higher incidence of lead malfunction8,9. Conventional epicardial
leads had survival of 16% compared to 34% steroid eluting
leads for 2.4 years10,11,12. Long-term lead survival rates range
from 58% to 91% at 5 years and 30% to 72% at 10 years13.

1.

Dexamethasone coating of leads reduces inflammation at the
epicardial surface and decreases the stimulation threshold and
risk of exit block. Both Cohen et al and Thomson et al reported
favorable long-term survival rates of SE epicardial leads at
83% and 76% at 5 years11,12. In both studies, long-term exit
block between epicardial SE and endocardial SE leads were
comparable.
Exit block or elevation of stimulation threshold in epicardial
leads was the most common complication in a study by
Murayama et al8. A higher incidence of exit block was reported
in children with congenital heart diseases by Fortescue et al9.
Other reasons for lead failure are sensing issues, lead fracture,
lead displacement and infection.
In our case, the child presented acutely with symptomatic
bradycardia and Stokes-Adams syncope which is an indication
for permanent pacing. Due to small patient size and age, we
decided for epicardial PM implantation. However, we also
experienced an early PM lead exit block, which needed urgent
replacement of the leads.

REFERENCES

2.
3.
4.

5.

6.
7.
8.

9.

CONCLUSION
Idiopathic complete heart block in pediatric age group
is a challenging. Early diagnosis and PM implantation is
lifesaving in case of symptomatic complete heart block.
The choice of epicardial or endocardial pacing in children
should be individualized. Steroid eluting epicardial PM
leads have similar outcomes as endocardial ones and are
currently the standard of care in children. PM lead failures
especially exit block are fairly common in children and
should be treated early.
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