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( Case Report ]

Focal myocarditis with complete atrioventricular block as an

initial presentation of rheumatic fever
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SUMMARY

We encountered a case of rheumatic fever with focal myocarditis and complete atrioventricular
block. A cardiac MRI, which enhances inflammation, enhanced the focal dyskinetic lesion. Therefore, one
should consider rheumatic fever when complete atrioventricular block occurs with a focal myocarditis,
which can be detected and tracked by a cardiac MRI.
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I . Introduction

Focal myocarditis with complete atrioventricular
block is an extremely rare complication of acute
rheumatic fever. We encountered a case of focal
myocarditis in a portion of the basal interventricular
septum that was complicated by a complete
atrioventricular block as a result of acute rheumatic
fever. To the best of our knowledge, this is the first
report of a focal myocarditis, in which a cardiac
MRI was used to track its progress, with complete
atrioventricular block that was a complication of acute

rheumatic fever.
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II. Case

A 10-year-old girl was admitted after presenting
with convulsive syncope. She had a fever prior
to her convulsive syncope, but was afebrile at the
time of syncope. Her electrocardiogram showed
complete atrioventricular block, a P rate of 167 beats
per minute, and a QRS rate of 30 beats per minutes
without abnormal Q waves or ST changes (Fig. 1).
An echocardiogram showed a normal left ventricular
ejection fraction (55%), but focal dyskinetic wall
motion of the interventricular septum at a region below
the membranous septum. Laboratory tests revealed a
plasma brain natriuretic peptide level of 253.5 pg/mL
and plasma troponin I level of 2.90 ng/mL, suggesting
myocardial injuries. Plasma anti-streptolysin O level was
296 TU/mL and a rapid antigen detection test for group
A streptococcus was positive. These clinical findings
fulfilled Jones criteria; therefore, she was diagnosed
with rheumatic carditis with complete atrioventricular
block.
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The electrocardiogram performed on admission
showed complete atrioventricular block with an
incomplete right bundle branch block and left
posterior hemiblock. The P rate was 167 beats
per minute, while the QRS rate was 30 beats per
minute. There was neither an abnormal Q wave
nor ST changes.

We emergently inserted a temporary pacemaker via
the right internal jugular vein. Prednisolone, aspirin,
and immunoglobulin were administered to control the
cardiac inflammation. We concurrently administered
aminobenzyl penicillin for group A streptococcus
elimination. On the 2nd hospital day, the complete
atrioventricular block resolved and the pacing rate was
gradually decreased. The pacemaker was removed on
the 5th hospital day. She was started on enalapril on the
6th hospital day and prednisolone was decreased every
7 days without atrioventricular block recurrence.

A cardiac MRI, obtained 10 days after admission,
revealed a high intensity signal in a region of the
basal interventricular septum on black blood short-
tau inversion recovery image, just inferior to the
membranous septum (Fig. 2A), suggesting focal
myocardial edema caused by acute myocarditis. This
lesion was also dyskinetic, while echocardiogram
showed similar findings as described previously.

Twenty-nine days after admission, she was
discharged with amoxicillin (10 mg/kg/day) as a
secondary prophylaxis.

Eight months after discharge, the high intensity
signal region on black blood short-tau inversion
recovery images or late gadolinium enhancement of
left ventricular myocardium including interventricular
septum on cardiac MRI were not observed (Fig. 2B, C),
suggesting that there was no myocardial inflammation

or myocardial fibrosis.

Fig. 2 Cardiac MRI demonstrates a high intensity signal
on black blood short-tau inversion recovery

image (A, arrows) in a region of the base of the
interventricular septum, 8 days after admission.
The high signal intensity on black blood short-
tau inversion recovery image disappeared (B,
arrows) and late gadolinium enhancement of left
ventricular myocardium including interventricular
septum was not detected (C, arrows) at 8 months
(7 months after discharge) .

Il. Discussion

To the best of our knowledge, this represents
the first report of a focal myocarditis with complete
atrioventricular block, which was followed using a
cardiac MRI, associated with rheumatic fever. This case
demonstrated two important clinical issues.

First, rheumatic fever can cause a focal myocarditis
with complete atrioventricular block. We diagnosed
rheumatic fever in our patient based on the fulfillment
of one major (carditis) and three minor (fever, elevated
acute-phase reactants, and prolonged PR interval)
Jones criteria[1]with evidence of a preceding group A
streptococcus infection.

Rheumatic carditis occurs in approximately 65%
of patients with rheumatic fever[2]and can cause any
degree of atrioventricular block. A recent study described
first-degree block in approximately 72.3% of rheumatic
fever patients, second-degree block in 1.5%, and
complete heart block in 4.6%.[3] Generally, rheumatic

carditis has been considered as a pancarditis involving
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the heart valves, myocardium, and pericardium. [4]
Carano et al. reviewed 25 complete atrioventricular
block cases and reported rheumatic carditis with
complete atrioventricular block and normal contractility.
However, the presence of a focal myocarditis was not
mentioned. [5]

In the present case, using a cardiac MRI, we detected
the inflammatory lesion just below membranous septum,
which is consistent with a diagnosis of focal myocarditis.
The inflammatory lesion involved a route of the cardiac
conduction system, originating from the Koch triangle
and the bundle of His on the interventricular septum.
[6] Therefore, we should not overlook the possibility
of focal myocarditis induced by rheumatic fever in a
patient with an acquired sudden onset of a complete
atrioventricular block.

Second, cardiac MRI is useful for detecting the
inflammatory lesion of this disorder. The cardiac
MRI demonstrated a high intensity signal on black
blood short-tau inversion recovery images at the base
of the interventricular septum, in a region that was
just below the membranous septum. We diagnosed
a focal myocarditis using the cardiac MRI findings
in conjunction with elevated levels of troponin I and
brain natriuretic peptide. As shown by Abdel-Aty et
al, T2-weighted images offer high single-sequence
accuracy in the identification of myocarditis with areas
of high intensity signal. This was the only cardiac
MRI parameter that correlated with serum markers of
acute myocardial injury.[7,8]Moriwaki et al. have also
reported a case of isolated myocarditis in adult-onset
acute rheumatic fever, in which the clinical course was
followed by cardiac MRI.[9]High intensity signal
on T2-weighted images represent interstitial edema.
This lesion was recognized during the acute phase of
myocarditis, but subsequently, it completely disappeared.
Late gadolinium enhancement was not observed in the
convalescent phase, suggesting that cardiac MRI is a
useful tool for tracking the clinical course of myocarditis
caused by rheumatic fever.

In the present case, we concluded that the
inflammation of a region of the basal interventricular

septum led to complete atrioventricular block. Similar

phenomena have already been reported. Some tumors,
such as in lung cancer, occasionally metastasize to
the myocardium. When a metastasized cardiac tumor
infiltrates into the right atrium, it can cause complete
atrioventricular block.[10]Since the cardiac conduction
system originates from the Koch triangle and the bundle
of His is on the interventricular septum,[6]a neoplastic
change protruding into the atrium can inhibit the cardiac
conduction system, in the same manner as inflammation.

Almost all reports of complete atrioventricular
block caused by a cardiac metastatic tumor have been
diagnosed by autopsy; however, a cardiac MRI may
have detected these lesions while these patients were
still alive.

In conclusion, rheumatic fever can cause a focal
myocarditis with complete atrioventricular block. We
should not overlook focal myocarditis with complete
atrioventricular block and normal contractility as a
potential complication of rheumatic fever. A cardiac
MRI is a useful tool for detecting the inflammatory
lesion, tracking the clinical course, and clarifying the
pathogenesis of myocarditis associated with rheumatic

fever.

Acknowledgements

The authors thank Nobusada Funabashi, MD for his
helpful discussions of this article and Togo Iwahana,
MD, Kazuo Miyazawa, MD and Michiko Daimon, MD
for their contribution towards the diagnosis and clinical
management of this case.

We would also like to thank Editage (www.editage.

jp) for their English language editing services.

References

1) Guidelines for the diagnosis of rheumatic fever. Jones
Criteria, 1992 update. Special Writing Group of the
Committee on Rheumatic Fever, Endocarditis, and
Kawasaki Disease of the Council on Cardiovascular
Disease in the Young of the American Heart Association.
JAMA. 1992; 268: 2069-73.

2) Bland EF, Duckett Jones T. Rheumatic fever and
rheumatic heart disease; a twenty year report on 1000
patients followed since childhood. Circulation. 1951; 4:
836-43.



62

3)

4)

5)

6)

7)

Zalzstein E, Maor R, Zucker N, Katz A. Advanced
atrioventricular conduction block in acute rheumatic
fever. Cardiol Young. 2003; 13: 506-8.

Bitar FF, Hayek P, Obeid M, Gharzeddine W, Mikati
M, Dbaibo GS. Rheumatic fever in children: a 15-year
experience in a developing country. Pediatr Cardiol.
2000; 21: 119-22.

Carano N, Bo I, Tchana B, Vecchione E, Fantoni S,
Agnetti A. Adams-Stokes attack as the first symptom of
acute rheumatic fever: report of an adolescent case and
review of the literature. Ital J Pediatr. 2012; 38: 61.
Widran J, Lev M. The dissection of the atrioventricular
node, bundle and bundle branches in the human heart.
Circulation. 1951; 4: 863-7.

Abdel-Aty H, Boyé P, Zagrosek A, Wassmuth R,
Kumar A, Messroghli D et al. Diagnostic performance
of cardiovascular magnetic resonance in patients with

8)

9)

10)

Masaya Kunimatsu et al.

suspected acute myocarditis: comparison of different
approaches. JACC. 2005; 45: 1815-22.

Abdel-Aty H, Simonetti O, Friedrich MG. T2-weighted
cardiovascular magnetic resonance imaging. JMRI. 2007;
26: 452-9.

Moriwaki K, Okamoto R, Sakuma H, Suzuki Y, Tanabe
M, Yamada N, Ito M. Tracking isolated myocarditis in
a young adult with acute rheumatic fever on cardiac
magnetic resonance imaging. Int J Cardiol. 2016; 222:
921-3.

Hirano Y, Hasegawa M, Arimura K, Tsubomizu S,
Yokobori N, Sato A, Kawamura T, Katsura H. Complete
atrio-ventricular block as a clinical presentation of the
lung squamous cell carcinoma with cardiac metastases;
an autopsy case. (Japanese) THE LUNG-perspectives.
2015; 23: 2-6.




