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ABSTRACT: Rhabdomyoma is a rare neoplasm of striated muscle that occurs predominantly in the myocardium. In animals, cardiac
rhabdomyoma are observed as incidental lesions in slaughter pigs and have been rarely described in other species, such as cattle, dogs,
and deer. This report describes a case of cardiac rhabdomyoma in a male pig at slaughter age that died suddenly in the pre-slaughter
period. At necropsy, multiple nodules were observed in the right and left ventricular walls and the interventricular septum. Histopathological
examination showed neoplastic proliferation composed of polyhedral cells, with vacuolated cytoplasm that sometimes presented a “spider
cell” appearance. Histochemical staining with Schiff's periodic acid revealed glycogen granules in the cytoplasm of neoplastic cells. The
neoplastic cells were positive for desmin, neuron-specific enolase, atrial natriuretic peptide, and vimentin by immunohistochemistry, to varying
degrees. The anatomopathological and immunohistochemical findings observed in this case confirmed the diagnosis of cardiac rhabdomyoma,
possibly originating from the Purkinje fibers.
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Rabdomioma cardiaco em um suino de abate

RESUMO: Rabdomioma é um neoplasma raro de musculo estriado que ocorre predominantemente no miocardio. Em animais rabdomiomas
cardiacos sdo observados como lesées incidentais em suinos de abate, raramente descrito em outras espécies como bovinos, cdes e cervos.
Neste relato descreve-se um caso de rabdomioma cardiaco em um suino, macho, em idade de abate que morreu subitamente no periodo
pré-abate. Na necropsia visualizou-se multiplos nodulos nas paredes ventriculares direita e esquerda, e septo interventricular. O exame
histopatologico mostrou proliferagdo neopldsica composta por células poliédricas, com citoplasma vacuolizado que por vezes apresentavam
aspecto de “célula de aranha”. Na coloragdo histoquimica de dacido periddico de Schiff evidenciaram-se granulos de glicogénio no citoplasma
das células neoplasicas. As células neopldsicas foram imunorreativas na imuno-histoquimica para desmina, enolase neurdnio especifica,
peptideo natriurético atrial e vimentina em diferentes graus. Os achados anatomopatolégicos e imuno-histoquimicos observados neste caso
confirmam o diagndéstico de rabdomioma cardiaco, possivelmente com origem das fibras de Purkinje.

Palavras-chave: suino, tumor cardiaco, glicogénio, célula de aranha, imuno-histoquimica.

Rhabdomyomas are benign solitary or
multiple tumors that originate from striated muscle
(COOPER & VALENTINE, 2017), occurring in the
myocardium, as well as in the skeletal muscles of
the larynx and head region in humans and animals
(COOPER & VALENTINE, 2017). In domestic
animals, they have been reported most frequently
in pigs, guinea pigs (KOBAYASHI et al., 2010) and
rarely in cattle (COOPER & VALENTINE, 2017),
deer (KOLLY et al., 2004), dogs (KIZAWA et al.,
2002; RADI & METZ, 2009), and bearded seals
(KRAFSUR et al., 2014).

Cardiac thabdomyoma is characterized by
large glycogen containing vacuolated cells and is also
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referred to as rhabdomyomatosis, congenital glycogen
tumor, circumscribed glycogen storage disease,
nodular glycogen degeneration, nodular glycogen,
and nodular glycogen infiltration (KIZAWA et al.,
2002). Cardiac rhabdomyoma must be differentiated
from glycogen storage disease (WALVOORT, 1983)
and other differential cardiac tumors as lymphoma,
hemangiosarcoma and hemangioma (LOYNACHAN,
2012). This report describes the histopathological and
immunohistochemical findings of a case of cardiac
rhabdomyoma in a slaughter pig.

A male pig of commercial lineage and
slaughter age (165-170 days) was shipped to the
slaughterhouse and found dead in the transport truck
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during pre-slaughter handling. The pig was submitted
to routine necropsy examination, and macroscopically
the heart was moderately globose, there was stomach
ulcer and cranioventral pulmonary consolidation,
all other organs had no significant gross lesions.
On the cut surface of the ventricular walls, a nodule
of 2.0x1.5cm was observed in the right ventricle,
extending from the myocardium to the ventricular
chamber (Figure 1A). The nodule was circumscribed,
well demarcated, apparently encapsulated, yellowish-
white, and firm. Multiple nodules, varying from 0.3
to 0.5cm in diameter and similar in appearance to the
right ventricular nodule, were also observed in the
left ventricular myocardium and the interventricular
septum. Representative samples of all organs
were fixed in 10% formalin, and the tissues were
processed routinely and embedded in paraffin. Three
micrometer sections of the paraffin blocks were made
and stained with hematoxylin and eosin (HE) and
Schiff’s periodic acid (PAS). Serial sections were
subjected to immunohistochemistry (IHC), with
the following antibodies, according to previously
described protocols (PEREIRA et al, 2017):
vimentin (clone V9; 1:200; Zymed), pan-cytokeratin
(clone AE1/AE3; 1:80; DakoCytomation) and neuron
specific enolase (NSE) (1:200; DakoCytomation).
Antibodies of desmin and atrial natriuretic peptide
(ANP) according to described protocols (CRUZ,
2017): desmin (1:300; DakoCytomation) and
ANP (1:50; Abcam). The detection method and
chromogen, used for all antibodies were the Labelled
Streptavidin-Biotin System - Horseradish Peroxidase
(DakoCytomation) and  3,3’-diaminobenzidine
(DAB) (DakoCytomation), respectively.
Microscopically, a neoplastic proliferation
well circumscribed but not encapsulated, composed by
polyhedral cells was observed, arranged in cohesive
bundles interspersed with scarce fibrovascular stroma.
Cells had distinct borders with ample eosinophilic
cytoplasm that often contained multiple vacuoles.
Some cells had a centrally-located nucleus, with lacy
cytoplasm, giving the appearance of a “spider cell”.
The nuclei were oval with finely dotted chromatin
and unique nucleoli. There was moderate anisocytosis
and anisokaryosis. Mitotic figures were not observed
(Figure 1B). Areas of pulmonary consolidation
corresponded  microscopically  to  necrotizing
bronchiolitis compatible with Influenza pneumonia.
On PAS staining, glycogen granules were
detected in the cytoplasm of the neoplastic cells. Neoplastic
cells were also positive for desmin (Figure 1C), NSE
(Figure 1D), ANP (Figure 1E), and vimentin (Figure 1F)
by IHC to varying degrees. Discrete immunoreactivity

was observed for vimentin, moderate for ANP, and
accentuated for desmin and NSE, whereas there was no
immunolabeling for pan-cytokeratin.

The diagnosis of cardiac rhabdomyoma
in this study was based on the pathological and
immunohistochemical findings. Neoplasm was
observed in a slaughter pig, generally is considered an
incidental slaughter lesion (COOPER & VALENTINE
(2017), but in this case, the neoplasm associated with
stomach ulcer and the Influenza lesions observed in
the lung contributes to the pig death. Sudden death
may occur due to the interference in the myocardial
conduction that these tumors can potentially cause,
as suggested by MCEWEN (1994). Mortality in
transported pigs may still occur due to stress, mainly
caused by ambient temperature and transport distance
(VOSLAROVA et al., 2017).

The present report describes a multifocal
distribution of neoplastic nodules, the largest of which
was in the right ventricle; however, MCEWEN (1994)
reported that rhabdomyoma is more common in the left
ventricle, butalso it can be observed in the interventricular
septum and the right ventricle (TANIMOTO &
OHTSUKI, 1995). On gross examination nodules,
0.3 to 2.0cm in diameter, were observed and were well
delimited, firm, and yellowish-white, similar to those
previously described (OMAR, 1969; TANIMOTO &
OHTSUKI, 1995; KIZAWA et al., 2002; KOLLY et al.,
2004; JACOBSEN etal., 2010; KRAFSUR et al., 2014).
When the nodules project into the chamber, they are
very susceptible to hemorrhage and necrosis and may
become cystic (ROBINSON & ROBINSON, 2016);
however, cyst formation, hemorrhage and necrosis were
not observed in this case.

Histologically, neoplastic cells had
markedly distended cytoplasm that was eosinophilic
and often vacuolated, as is described in cases of other
species (OMAR, 1969; JACOBSEN et al., 2010;
KRAFSUR et al., 2014). The described “spider cells”
were also observed in other reports (OMAR, 1969;
TANIMOTO & OHTSUKI, 1995; KOLLY et al.,
2004; JACOBSEN et al., 2010) and, this aspect occur
after routine processing, which causes the loss of
glycogen (TANIMOTO & OHTSUKI, 1995; RADI
& METZ, 2009). ROBINSON & ROBINSON (2016)
also described areas of fibrosis, however they were
not observed in this case.

Cardiac ~ rhabdomyoma  must  be
differentiated from glycogen storage disease, which
is characterized by accumulation of glycogen in the
heart, skeletal muscle, liver, kidneys, or muscle layer of
the esophagus (WALVOORT, 1983), in this case we did
not observe lesions in other organs. Other differential
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DAB, Bar: 100pm.

Figure 1 - Cardiac thabdomyoma in a slaughter pig. (A) Nodule of 2.0x1.5cm observed in the
wall of the right ventricle (arrow). Inset: nodule was circumscribed and yellowish-
white. Bar: 2.0cm. (B) Neoplasm composed of polyhedral cells with ample eosinophilic
cytoplasm that is often vacuolated, with some cells presenting “spider cell” appearance.
HE, Bar: 200pm. (C) Neoplastic cells positive for desmin, with some cells presenting
“spider cell” appearance (arrow). Chromogen DAB, Bar: 100um. (D) Accentuated
immunoreactivity for NSE in the neoplastic cells. Chromogen DAB, Bar: 100pm. (E)
Moderate immunoreactivity for ANP in the neoplastic cells. Chromogen DAB, Bar:
100pm. (F) Discrete immunoreactivity for vimentin in the neoplastic cells. Chromogen

cardiac tumors are lymphoma, hemangiosarcoma and
hemangioma (LOYNACHAN, 2012).

On PAS staining, glycogen granules were
detected in the cytoplasm of the neoplastic cells,
confirming glycogen content similar to that observed
in several studies (OMAR, 1969; TANIMOTO &
OHTSUKI, 1995; KIZAWA et al., 2002; KOLLY et
al., 2004; RADI & METZ, 2009; JACOBSEN et al.,
2010; KOBAYASHI et al., 2010). Immunoreactivity
was observed in the cytoplasm of the neoplastic cells

for desmin, NSE, ANP, and vimentin, as described
by other authors (JACOBSEN et al.,, 2010; EL
SHARABY et al., 2001). Discrete immunoreactivity
for vimentin and accentuated for desmin and NSE
was also describe by JACOBSEN et al. (2010). As
reported by TANIMOTO & OHTSUKI (1995), there
was no immunolabeling for cytokeratin.

The histogenesis of rhabdomyoma is still
uncertain, some authors suggest that they are hamartomas
(ROBINSON & ROBINSON, 2016), while others have
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investigated whether the cells are derived from the
striated myocardium (COOPER & VALENTINE, 2017)
or Purkinje fibers (TANIMOTO & OHTSUKI, 1995).
To confirm the origin, studies have been performed, in
which ANP immunolabeling has already been observed
in the Purkinje fibers of different species (HANSSON
et al,, 1997). BIONDO et al. (2003) demonstrated
ANP immunoreactivity was restricted to the atria,
no marked in ventricular cardiomyocytes of healthy
cats. TANIMOTO & OHTSUKI (1995) demonstrated
that immunoreactivity for vimentin may reflect the
development of Purkinje fibers from multipotent
cardiomyocyte precursors during embryogenesis. Based
on the immunohistochemical findings in this case that
are, very similar to those observed by JACOBSEN et
al. (2010), with immunoreactivity in the neoplastic cells
for desmin, NSE, ANP, and vimentin, suggested that the
tumor in this case originated from the Purkinje fibers.
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