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A case of arrhythmogenic right ventricular
cardiomyopathy (ARVC/D) in which tenascin C
immunostaining made the assessment

of myocardial remodeling possible

Takeshi Kondo

Division of Diagnostic Molecular Pathology, Department of Community Medicine and Social Healthcare Science,
Kobe University Graduate School of Medicine

SUMMARY

Arrhythmogenic right ventricular cardiomyopathy/dysplasia (ARVC/D) is characterized by progressive fatty and fibrous replacement. A female in her 70's, sud-
denly found in cardiopulmonary arrest. The heart weighed 452 g and yellow discoloration was observed. Histological examination revealed the replacement
of the right ventricular myocardium by adipose tissue and fibrosis. The cause of death was fatal arrhythmia caused by ARVC/D. Tenascin C staining was useful
in evaluating myocardial remodeling.

Keywords: ARVC/D - tenascin C — arrhythmia

Pripad arytmogenni pravostranné ventrikularni kardiomyopatie (ARVC/D) s vyuzitim imunohistochemického vysetieni
tenascinu C k posouzeni remodelace myokardu

SOUHRN

Arytmogenni pravostranna komorova kardiomyopatie/dysplazie (ARVC/D) je progresivni geneticka kardiomyopatie charakterizovana progresivni tukovou
a vazivovou preménou komorového myokardu. Tenascin C je protein extracelularni matrix, jde o jeden z proteind akutni faze které jsou produkovany v mistech
|ézi prochazejicicich tkanovou rekonstrukci. Je zndm jako marker myokardialniho poskozeni a myokardialni remodelace. Pripad: Zena, vékové na pocétku 7.
dekady s anamnézou angina pectoris a asthma bronchiale. Vzhledem k nevolnosti pozadala syna o odvoz do nemocnice. Syn zaparkoval automobil na pla-
ceném parkovisti pobliz ordinace jejich praktického Iékare. Kdyz matku v auté oslovil, nereagovala a byla v bezvédomi. P¥i pfijeti na pohotovost jiz byla pfitom-
na kardiopulmonalni zastava a z bezvédomi se matka jiz neprobrala. Pacientka byl 156 cm vysoka a hmotnost byla 63 kg. Hmotnost srdce byla 452 g a Usekovité
byl v myokardu pozorovén zlutavy nadech. Byla pfitomna mirna ateroskleréza véncitych tepen, ale bez signifikantnich stenéz. Histologické vysetfeni prokazalo
pfeménu myokardu pravé komory v tukovou a vazivovou tkan. Nekréza ani znamky akutni ischemické choroby srde¢ni nebyly pozorovény. Mikroskopicky byla
diagnostikovana ARVC/D a jako pficina smrti byla stanovena fatalni ahythmie zptisobend ARVC/D. V této kazuistice ARVC/D bylo vyuzito imunohistochem-
ického vysetieni tenascinu C ke zhodnoceni remodelace myokardu.
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Arrhythmogenic right ventricular cardiomyopathy/dysplasia
(ARVC/D) is a progressive genetic cardiomyopathy character-
ized by progressive fatty and fibrous replacement of ventricular
myocardium (1). ARVC/D is characterized pathologically by my-
ocardial atrophy, fibrofatty replacement, fibrosis and ultimate
thinning of the wall with chamber dilation and aneurysm forma-
tion (2). These changes consequently produce electrical insta-
bility precipitating ventricular tachycardia and sudden cardiac
death (3). ARVC/D is a devastating disease given the fact that
the first symptom is often sudden cardiac death (3).
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Tenascin C is an extracellular matrix protein, which is one of
the acute phase proteins expressed in diseased sites undergo-
ing tissue reconstruction (4). It is expressed in the invasive por-
tions of malignant tumors and has been established as a marker
for myocardial injury and myocardial remodeling (4).

This is a case report of arrhythmogenic right ventricular cardi-
omyopathy (ARVC/D) for which tenascin Cimmunostaining was
useful in evaluating myocardial remodeling.

CASE

A female in her early 70’s had a history of angina pectoris and
asthma. She felt physically sick and asked her son to take her to
a hospital. He parked the car in a coin-operated parking space
near their family doctor’s office. When he called her name in
the car, she did not respond and was unconscious. While being
admitted to the emergency department, she was in cardiopul-
monary arrest, never recovered her consciousness, and was con-
firmed dead at hospital. Administrative autopsy was performed
the following day.
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AUTOPSY FINDINGS

The subject was 156 ¢cm tall and weighed 63 kg. Xanthomous
lesions were scattered over the face. The heart weighed 452 g and
yellow discoloration was observed in some areas of myocardium
(Fig. 1). Moderate coronary sclerosis was noted, but no significant
stenosis was observed. Histological examination of the myocardi-
um revealed the replacement of the right ventricular myocardi-
um by adipose tissue and fibrosis (Fig. 2). No myocardial necrosis
and no findings indicating acute ischemic heart disease as the
cause of death were observed. ARVC/D was diagnosed with mi-
croscopic examination and the cause of death was determined to
be fatal arrhythmia caused by ARVC/D.

Immunohistological examination with tenascin C was per-
formed in order to assess myocardial remodeling. A primary anti-
body to tenascin C (BC-24, Abcam plc. Tokyo, Japan) that reflects
tissue remodeling with high sensitivity was used. Conditions were
set for a positive control (invasive ductal carcinoma of the breast),
antigen retrieval was conducted with proteolytic enzymes, and
the antigen was visualized using the polymer staining technique.
Masson trichrome staining was also performed to evaluate fibro-
sis. Immunohistostaining with tenascin C revealed positive find-
ings in the myocardial stroma (Fig. 3).

The left lung weighed 417 g while the right lung weighed 444
g. Macroscopic findings indicated the presence of chronic ob-
structive pulmonary disease accompanied by emphysema. His-
tological examination indicated organizing pneumonia. There
was a moderate volume of sputum in the airway, but no findings
indicated suffocation. The brain weighed 1258 g and no lesions
such as hemorrhage were observed.
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DISCUSSION

ARVD is associated with highly variable clinical presentation
such as ventricular tachycardia, syncope, right ventricular dys-
function and sudden death (5). Although several theories have
been proposed and different genetic variants have been de-
scribed, the accurate etiopathogenesis of ARVD is still unknown
(5).

While it has been previously reported that large-scale myo-
cardial remodeling such as myocarditis or myocardial infarction
can be detected, preliminary investigation has indicated that
tenascin C positivity indicates focal fibrosis with no acute myo-
cardial changes. In some cases, it was possible to detect minute
fibrosis difficult to identify with HE staining (unpublished data).
This staining may be useful for the detection of myocardial re-
modeling in progress and the evaluation of myocardial disease
associated with remodeling (unpublished data).

Here, immunostaining with tenascin C made it possible to vis-
ualize myocardial remodeling in progress in the myocardium of
an ARVD case, suggesting its usefulness as a tool for analyzing
cases of arrhythmia. All pathomorphological changes (patho-
morphome) in myocardium including immunohistochemistry
should be etiothanatologically analyzed routinely
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Fig. 1. Myocardium section. Yellow discoloration is Fig. 2. Histology (hematoxylin and eosin staining) of Fig. 3. Immunohistological staining with tenascin
apparent, centering on the right ventricle. No clear the myocardium. Apparent replacement of myocar- C. Positive findings observed in the myocardial

findings of infarction.

dium by fat tissue. No myocardial necrosis.

stroma.

lyer VR, Chin AJ. Arrhythmogenic right ven-
tricular cardiomyopathy/Dysplasia (ARVC/D).

Am J Med Genet C Semin Med Genet 2013; 3.

163(3): 185-197.

Thiene G, Basso C, Danieli G, Rampazzo A,
Corrado D, Nava A. Arrhythmogenic right
ventricular cardiomyopathy a still underrecog-

REFERENCES

nized clinic entity. Trends Cardiovasc Med 1997;
7(3): 84-90.

Romero J, Mejia-Lopez E, Manrique C, Lu-
cariello R. Arrhythmogenic Right Ventricular
Cardiomyopathy (ARVC/D): A Systematic Liter-
ature Review. Clin Med Insights Cardiol 2013; 7:
97-114.

Imanaka-Yoshida K. Tenascin-C in cardiovascular
tissue remodeling: from development to inflam-
mation and repair. CircJ 2012; 76(11): 2513-2520.
Akan O, Cetin S, Eren B, Durak D, Tirkmen
N, Gliindogmus UN. Death due to Arrhythmo-
genic Right Ventricular Dysplasia: A case report.
Soud Lek 2013; 58(3): 39-41.

S radosti oznamujeme, Ze dne 19.6.2014 Uspésné obhdjil habilita¢ni praci s nazvem: ,SebevraZda strelnou zbrani - soudnélékarskd
fenomenologie vybranych znaki" ¢len nasi redakéni rady, mistoptedseda CSSLST CLS JEP a pfednosta Ustavu soudniho Iékafstvi

v Hradci Kralové pan MUDr. Petr Hejna, Ph.D. MBA.
Nase srdecnd gratulace.

SOUDNI LEKARSTVI3 2014

Za redakcni radu - Miroslav Hirt

25



