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Abstract

BACKGROUND

Congenital complete heart block (CCHB) with normal cardiac structure and
negativity for anti-Ro/La antibody is rare. Additionally, CCHB is much less
frequently diagnosed in adults, and its natural history in adults is less well
known.

CASE SUMMARY

A 23-year-old woman was admitted to our hospital for frequent syncopal
episodes. She had bradycardia at the age of 1 year but had never had impaired
exercise capacity or a syncopal episode before admission. The possible diagnosis
of acquired complete atrioventricular block was carefully ruled out, and then the
diagnosis of CCHB was made. According to existing guidelines, permanent
pacemaker implantation was recommended, but the patient declined. With
regular follow-up for 28 years, the patient had an unusually good outcome
without any invasive intervention or medicine. She had an uneventful pregnancy
and led a normally active life without any symptoms of low cardiac output or
syncopal recurrence.

CONCLUSION
This case implies that CCHB in adulthood may have good clinical outcomes and
does not always require permanent pacemaker implantation.

Key Words: Congenital complete heart block; Acquired complete atrioventricular block;
Syncope; Pacemaker implantation; Case report
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Core Tip: Congenital complete heart block (CCHB) is a very rare disorder that is largely diagnosed at the
fetal or infant stage. Therefore, it is infrequently diagnosed in adulthood, and the natural history of CCHB
in adults is less well known. Despite the controversial literature, permanent pacing is widely recommended
for the prevention of sudden death among patients with CCHB. This case illustrated an unexpectedly good
course in an adult with CCHB at the onset of syncope who refused permanent pacing but led a normally
active life. This suggests that CCHB in adulthood may have good outcomes and does not always require
permanent pacing.

Citation: Su LN, Wu MY, Cui YX, Lee CY, Song JX, Chen H. Unusual course of congenital complete heart block
in an adult: A case report. World J Clin Cases 2022; 10(19): 6602-6608

URL: https://www.wjgnet.com/2307-8960/full/v10/i19/6602.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i19.6602

INTRODUCTION

Congenital complete heart block (CCHB) without intracardiac structural abnormalities is a rare disease
that occurs approximately one in every 20000 live births[1]. Considerable evidence has shown that
CCHB cases are predominantly due to atrioventricular nodal injury from maternal Ro/La auto-
antibodies of mothers with connective tissue disease[2]. Hence, CCHB is rarer in patients with negative
Ro/La autoantibodies[3]. Despite the different attitudes regarding pacemaker treatment for CCHB,
Adams-Stokes attack has been widely recognized as one major indication for pacemaker treatment for
CCHB to prevent sudden death[4-6]. Most studies have focused on the natural history of CCHB among
infants and children[6]. However, CCHB is rarely diagnosed in adults, and thus, its outcome in adults is
less well known[7]. Here, we report a rare case with an unusually good outcome, in which a 23-year-old
woman was diagnosed with congenital CCHB at the onset of Adams-Stokes attack and subsequently led
an active life without pacing during a 28-year follow-up period.

CASE PRESENTATION

Chief complaints

A 23-year-old Chinese woman was referred to our hospital from the emergency department due to
persistent palpitations and several episodes of syncope for 8 h in December 1993. She denied chest pain,
shortness of breath, and impaired exercise capacity. During the first hour in the emergency room, she
experienced three more episodes of syncope. She was unconscious for approximately 10 s and spontan-
eously recovered to consciousness after each attack.

History of present illness
There was a recent history of a cold with a low fever, stuffy nose, and sore throat in the previous week.

History of past illness

She denied a history of structural heart abnormality, cardiac surgery or drug use. She also did not have
a special birth history, and growth and development were normal. Bradycardia was identified when she
was 1 year old without further evaluation. The patient has had a regular heart rate of 40-50 beats per
minute (bpm) for many years. However, no syncopal episodes had ever occurred before onset.

Personal and family history
The patient denied a familial history of syncope, sudden death, and rheumatological disease.

Physical examination

On admission, she was afebrile with stable hemodynamics. There was no cyanosis, edema or bibasilar
rales in the lungs. A cardiac murmur, which was strongest at the apex, was a grade III/ VI systolic
murmur radiating to the neck. She was awake and oriented, with no focal neural deficit.

Laboratory examinations

Electrocardiography (ECG) on admission revealed complete atrioventricular block with junctional
escape at 48 bpm (Figure 1). Considering the patient’s history of prodromal infection, myocarditis-
induced complete atrioventricular block (CAVB) was considered first. Laboratory data showed a white
blood cell count of 15.8 x 10°/ L, neutrophil percentage of 78%, hemoglobin level of 118 g/L, and platelet
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Figure 1 Electrocardiography on admission on admission. Complete atrioventricular block with junctional escape at 48 beats per minute.
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count of 114 x 10°/L. Creatine kinase MB was in the normal range. Antibodies against cytomegalovirus
and Epstein-Barr virus were negative. Clearly, the myocarditis-associated laboratory data above did not
support the diagnosis of myocarditis. Serum electrolytes, thyroid hormone, erythrocyte sedimentation
rate, C-reactive protein, and anti-streptolysin O were all normal, which together ruled out the possibility
of electrolyte disturbance, thyroid dysfunction, and rheumatic heart disease. As the majority of CCHB
cases were regarded as immune-mediated atrioventricular nodal injury, further investigations including
autoantibodies were conducted, which were negative for antinuclear antibodies, anti-Ro, anti-La, anti-ds
deoxyribonucleic acid, and rheumatoid factor.

Imaging examinations

Transthoracic echocardiography and cardiac magnetic resonance imaging (Figure 2) were unre-
markable, which further excluded the possibility of myocarditis. Although the patient did not have risk
factors for atherosclerosis, gated single-photon emission computed tomography myocardial perfusion
imaging was still performed, and the uneventful result did not support coronary heart disease. Right
cardiac catheterization findings were normal at rest. Electrophysiological testing localized the site of the
block to be proximal to the His deflection, and the junctional recovery time was more than five seconds,
which was measured following right ventricular stimulation at several pacing rates between 120 and
150 bpm.

FINAL DIAGNOSIS

In contrast to patients with acquired heart block, who frequently have severe cardiac dysfunction
largely secondary to structural heart disease and fatal ventricular arrhythmias due to unstable
pacemaker site, patients with CCHB often have normal myocardial function and ventricular rate
increases with activities seldom complicated by severe ventricular arrhythmias[8]. Furthermore, in
CCHB, slow heart rate is often ascertained at an early age in the absence of any infection that might
cause heart block; notably, diphtheria, rheumatic fever, chorea, and congenital syphilis[4]. According to
the discriminatory features between CCHB and acquired heart block, the final diagnosis of CCHB was
made in our case.

TREATMENT

The patient experienced frequent syncopal episodes in the emergency department, and simultaneous
ECG monitoring exhibited CAVB and intermittent ventricular arrest. Hence, intravenous isoproterenol
was immediately initiated, and a temporary transvenous pacemaker was inserted prophylactically. The
patient was admitted to the cardiac care unit. During hospitalization, she had no recurrence of syncope
or chest discomfort. Continuous ECG monitoring revealed that her heart rate remained steady, ranging
from 35 to 71 bpm, with persistent CAVB. Given that Adams-Stokes attack in CCHB is of poor
prognostic significance, permanent pacemaker therapy was recommended to prevent sudden death.
However, the patient and her family members refused treatment with a permanent pacemaker.
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Figure 2 Cardiovascular contrast-enhanced magnetic resonance imaging. A: Cardiac magnetic resonance image (MRI) of the systolic phase of four
chambers and axial view showed normal atrioventricular size and myocardial function; B: Cardiac MRI of the diastolic phase of four chambers and axial view showed
normal atrioventricular size and myocardial function; C: T2-weighted image did not reveal any myocardial edema; D: Late gadolinium enhancement revealed no
definite area of hyperenhancement to suggest myocardial fibrosis.
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Accordingly, the temporary pacemaker was removed on day 14 after onset. On the 33 day, she was
discharged in a good and satisfactory condition without medication or pacemaker implantation.

OUTCOME AND FOLLOW-UP

Within the 28-years’ follow-up, the patient was leading an active life without any recurrence of Adams-
Stokes attack or low cardiac output symptoms. She could swim often and play badminton for 30 min
without any discomfort. Somewhat unexpectedly, she had an uneventful pregnancy at the age of 30
years and developed essential hypertension with a peak blood pressure of 180/100 mmHg at the age of
40 years. At intervals of approximately 5 to 10 years of follow-up, both repeated ECG (Figure 3) and 24-
h ambulatory electrocardiogram (Holter) recordings showed CAVB with a steady junctional escape rate
ranging from 34 to 70 bpm and a daytime average of 45 bpm, whereas echocardiography revealed no
cardiac dilation or mitral regurgitation.

DISCUSSION

CCHB is defined as an atrioventricular block occurring prenatally, at birth or within the first month of
life[3]. A complete heart block is a complete blockade of impulses from the atrium to the ventricle.
Thereby, the ventricle beats relatively slowly, depending on a junctional or ventricular rhythm. A slow
heart rate could result in fetal hydrops, heart failure, and exercise intolerance[3] while longer pauses
may lead to presyncope, syncope, and even death[3]. The estimated prevalence of CCHB in structurally
normal hearts is approximately one in 20000 live births[1]. However, the overall mortality for CCHB is
estimated to be high and ranges from 14% to 34%[9]. Several publications have suggested that the
natural history of patients with CCHB varies dramatically and is determined by the presence of
congenital heart disease and the time of diagnosis[7,10,11]. In other words, CCHB seems to be a group
of heterogeneous diseases that should not all be managed in the same or only one way.

Based on published data, there are three major etiologies of CCHB, including structural heart defects
in the setting of congenital heart disease, antibody-mediated CCHB, and idiopathic CCHB. Importantly,
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Figure 3 Electrocardiography at 28 years of follow-up. Complete atrioventricular block with junctional escape at 42 beats per minute.
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cardiac defects and maternal autoantibodies account for approximately 90% of CCHB cases, whereas the
remaining 10% are regarded as idiopathic CCHB[3]. In one previous study, the mortality rate of CCHB
without associated structural heart disease was 15% but increased to 42% among patients with
congenital heart disease[12]. In addition, immune-mediated CCHB has been proven to have higher
mortality and a higher risk of progression to dilated cardiomyopathy than idiopathic CCHBJ[11].
Accordingly, etiology has a critical impact on the outcome of CCHB, and idiopathic CCHB is perceived
to have better clinical outcomes. Given the patient’s normal heart structure and negative autoimmune
antibodies, our case should be attributed to idiopathic CCHB. However, the real pathophysiological
mechanism of idiopathic CCHB remains unknown.

Of note, CCHB could be easily overlooked if the ventricular rate is not extremely low and may not be
diagnosed until adulthood. To date, the existing literature has largely focused on CCHB in the fetal
period or childhood, whereas CCHB is rarely diagnosed in adulthood, and its outcome in adults is less
well known. A series of studies demonstrated that patients with asymptomatic CCHB could have a
normal life and even be able to perform heavy activities without the benefit of pacemakers or medicine
[10]. However, the outcome of symptomatic CCHB without any intervention was reported in only one
case. In that case, the patient had frequent Adams-Stokes attacks in infancy, but he had rare recurrences
for nearly 50 years thereafter[10]. In our case, the patient presented frequent syncopal episodes at onset
in adulthood, recovering spontaneously, and she could perform even heavy physical activities without
any recurrence over the following 28 years. Overall, our patient had a better clinical course than that of
the prior case in the absence of treatment. Additionally, our case had more comprehensive assessments
to rule out other cardiovascular diseases that might cause heart block. Accordingly, the excellent
outcome of our patient is more supportive of the notion that CCHB in adults even complicated by
Adams-Stoke episodes may not always require permanent pacemaker implantation.

Citing the 2018 American Heart Association guidelines, class I pacemaker indication involves
symptomatic bradycardia, a wide QRS escape rhythm, a mean daytime heart rate < 50 bpm, complex
ventricular ectopy, and ventricular dysfunction[13]. Nonetheless, the supporting literature is not
consistent. Some existing studies have suggested that heart rate and the level of block in the conduction
system seem to be of limited prognostic significance, other than for symptomatic bradycardia[14-16]. In
our case, the patient had syncopal episodes and a mean daytime heart rate below 50 bpm, both of which
are class I pacemaker indications. However, the patient lived a normally active life and had an
uneventful pregnancy without pacing during the follow-up. In fact, the relatively good clinical outcome
of our case confirmed some original studies, in which the prognosis of CCHB was usually said to be
good and the first two Adams-Stokes attacks were often not fatal[10,15]. Growing evidence has shown
that the population of patients with CCHB represents not a single distinct disease process but several
processes with the common manifestation of CAVB[12]. In recent decades, the indication for pacing has
widened, and it is estimated that 65%-90% of CCHB patients are treated with a pacemaker[17]. Of chief
concern, pacemaker implantation is not a risk-free procedure, and fracture, repeated battery re-
placement, infection, and particularly pacemaker-induced heart failure are stubborn issues[18-20]. Over
the years, pacing strategies have evolved from traditional right ventricular pacing to cardiac
resynchronization therapy and, more recently, to the introduction of epicardial pacing and His bundle
pacing because of their potential benefits in mitigating ventricular dys-synchrony and mechanical
adverse remodeling[17]. However, recent data remain controversial regarding the long-term effects of
epicardial and His bundle pacing[17,21]. Additionally, Blank ef al[22] found that paced children with

WJCC | https://www.wjgnet.com 6606 July 6,2022 | Volume10 | Issuel9 |



Jaishideng®

Su LN et al. Congenital complete heart block

CCHB did not have superior exercise capacity to unpaced children. Above all, whom and when to pace
is still a clinical dilemma. Further investigation should continue in the search for more reliable markers
that indicate the high risk of adverse outcomes in CCHB patients and could allow the accurate initiation
of treatment.

CONCLUSION

This case presented an unexpectedly good outcome of symptomatic CCHB without any intervention.
This finding suggests that CCHB in adulthood may have good clinical outcomes and does not always
require permanent pacemaker implantation. Consequently, the natural history of CCHB needs further
investigation in search of more reliable markers of prognostic significance to determine the timing and
indication for pacing.
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