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Myocarditis and Complete Atrioventricular
Block: Rare, Rapid Clinical Course and

Favorable Prognosis?
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National Taiwan University, Taipei, Taiwan

Since the first report in 1947 by Gore and Saphir’
who described complete atrioventricular block
(CAVB) as a rare complication of acute myocarditis,
several pediatric studies, mostly case reports, have
been reported.??¢ The pathological mechanisms
were attributed to diffuse and severe acute inflam-
matory changes of the atrioventricular conduction
system mainly in the right bundle and the left bun-
dle branches, especially in the terminal portions,
focally noted in the AV node and the His bundle.?
The development of CAVB probably followed the
severe acute inflammation of the bundle branches.
This may explain why the ventricular rates are most
likely associated with wide QRS duration. In addi-
tion, there may be a certain degree of lymphocyte
infiltration in the myocardium, though to a relatively
limited degree as compared to that in patients with
compromised myocardial cantractility.?” In experi-
mental murine models inoculated intraperitoneally
with the encephalomyocarditis virus to produce
acute myocarditis, CAVB was found in 11% of those
with experimental myocarditis: with mononuclear
cell infiltrations and necrosis of the AV conduction
system in about 27% of those with myocarditis and
CAVB and edematous changes in the rest.? The sever-
ity of the pathological changes of the AV conduc-
tion system may reflect the extent of reversibility
of the CAVB.

The clinical symptoms of acquired CAVB related to
myocarditis are often characterized by acute onset

of symptoms of low cardiac output due to a slow
ventricular rate that may even lead to hypotension
or Stokes-Adams seizures.?2® The cardiac enzyme
may be abnormal. Electrical instability leading to
ventricular tachycardia or ventricular fibrillation may
occur. At disease onset, patients may report vari-
ous specific or non-specific symptoms, such as fever,
general malaise, dyspnea, chest pain, abdominal pain,
nausea or vomiting. Some of the latest reports em-
phasized that the gastrointestinal symptoms are
often the earliest symptoms of acute myocarditis.*
Though the CAVB may resolve 1 to 2 weeks after its
onset, it may persist. In this issue, Chien et al sum-
marized their experience in nine patients with CAVB
presumed to be caused by acute myocarditis.?’ They
found that gastrointestinal symptoms, including ab-
dominal pain, nausea or vomiting, was the most com-
mon presenting symptoms and was found in 5 out
of 9 with CAVB due to acute myocarditis. The mean
interval between the first symptoms and the diagno-
sis (the day when CAVB was confirmed) was 3 days.

Because previous pediatric reports regarding
the clinical course of CAVB after myocarditis were
mostly case reports or small case series, we hereby
summarize the 62 patients (24 male 38 female)
who were identified from previous reports and the
report by Chien et al in this issue in Table. The age
of onset ranged from 13 days to 20 years (mean 2.66
years). Possibly etiology-related pathogens were
reported in 18 (29%), including Coxsackie B virus
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Table Summary of reported pediatric patients with atrioventricular block due to myocarditis

Mean age Recovery Associated
Reference No. of cases (1) fime (days)| tachyarrythmias Pathogen
Craenen and Moore!® 1 (M) 6 7 = —
Thompson and Nolan'" 1 (F) 9 3 = Mumps
Johnson and Lee'? 1 (F) 4 5 = =
Gould et al'? 1 (M) 20 2 = Cox B
Bairan et al'* 1 (M) 3 P - RSV
Schieken and Myers'> 1 (F) 15 P = Cox B
Lim et al'® 2 (F) 12.5 P - -
5 (F) 15 1 -
Matisonn et al'’ 1 (M) 8 3 = Diptheria
Giles and Gohd'® 1 (M) 15 7 = RSV
Friedli et al'® 1 (M) 1.5 P - Mycoplasma
Reitman et al®® 1 (F) 4 4 = EBV
Granath et al*' 1 (M) 16 5 = =
Onouchi et al’ 6 (4M/2F) 5,5 1 = =
Fujiwara et al® 1 (F) 1.4 P = -
Liao et al” 1 (M) 17 12 = =
Bromberg et al?? 1 (F) 3 7 = —
Mahoney et al?? 2 (F) 12.5 P = Cox B (1 case)
10 3.5 Cox B (1 case)
Agarwala & Ruschhaupt 24 1 (M) 12 2 - Mycoplasma
Rich and McErlean® 1 (F) 6 5 = Varicella
Heusch et al® 1 (F) 3 P = -
1 (F) 10 18 -
Khongphatthanayothin et al?® 2 (F) 10 2 = -
6 (F) 2.4 -
Batra et al? 1 (F) 7 5 = =
Wang et al* 1 (F) 0.8 P VT (3) Adenovirus (1)
8 (5M/3F) 7.9 1-10 (3.5) Mycoplasma (2)
Herpers (1)
Heitink-Pollé et al® 1(F) 9 2 = =
Maiers & Ebenroth? 1 (M) 20 days 2 JET
Chien et al?’ 3 (2M/1F) 8.9 P VT (6) Mycoplasma (1),
6 (3M/3F) 9.7 1-12 (6.8) Cox B (1)

Cox B = Coxsackie B virus; EBV = Ebstein—Barr virus; F = female; M = male; JET = junctional ectopic tachycardia; P = persistent
complete atrioventricular block; RSV = respiratory syncytial virus; VT = ventricular tachycardia.

in five, mycoplasma in five and respiratory syncy-
tial virus in two. In the two reports from Taiwan,
ventricular tachyarrhythmias occurred in nine (50%)
patients.*2° Only five (28%) had abnormal cardiac
enzyme (CKMB/CK ratio greater than 5%.42° If lim-
ited to reports in the last 10 years and to patients
with acute onset, permanent AVB was noted in four
(19%). Recovery of the AV conduction occurred mostly
within the 15t week after the onset.

Therefore, CAVB if occurring as a complication
of acute myocarditis most likely manifests as acute
onset of low cardiac output due to a slow ventricu-
lar rate after a few days of non-specific symptoms.
In about half of these cases with acute myocarditis,
the rhythms may even progress to life-threatening
ventricular tachyarrhythmias. Only about one quar-
ter of them would have abnormal cardiac enzymes.

Cardiac support, such as a temporary pacemaker
for CAVB, antiarrhythmic agents for ventricular
arrhythmias and extracorporeal membranous oxy-
genation for medically refractory heart failure, may
improve the outcome and the prognosis tends to
be good. However, significant mortality and mor-
bidity may still occur. Treatment strategies other
than acute cardiac support should be explored to
optimize the outcome.
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