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Abstract 

 

During routine inspection of a slaughtered heifer from a feedlot, the veterinarian in charge condemned the heart 

due to a lesion on the endocardium. Histopathology and immunohistochemistry showed that the lesion was composed by 

cardiac tissues at different degree of differentiation, disordered and out of proportion. The most conspicuous was a 

dispersed population of large, vacuolated and PAS positive cells, enmeshed in excessive fibrous connective tissue. These 

cells, identified as spider cells, resulted markedly positive for desmin, and negative for vimentin, smooth muscle α-actin and 

myogenin factor 4. An extensive infiltration by fibro-fatty tissue was other abnormal component of the lesion. Furthermore, 

abnormal cardiomyoblasts forming tortuous bundles were also recognized. Nonetheless, these cells showed distinctive 

striations and even intercalated discs. Some of this abnormal cardiac myoblasts resulted markedly positive for desmin and 

isolated strands also were positive for smooth muscle α-actin, but negative for myogenin factor 4 and vimentin. Based on 

the pathognomonic spider cells and immunoreactivity, the lesion was classified as a cardiac rhabdomyoma. For some, the 

cardiac rhabdomyomas are not true neoplasms but congenital hamartomas in heart. However, principal component in 

cardiac hamartomas in animals is an abnormal vascular pattern completely different from the lesion herein presented. Based 

on the diverse tissue components, their immature and distorted image and, positive results for immunomarkers of early 

myoblast differentiation as well as terminal cardiomyocyte characteristics, dysplasia must be considered as the common 

denominator in development of cardiac rhabdomyomas with tissue heterogeneity. 
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Introduction 

 

Fundamental literature in veterinary pathology 

refers that cardiac rhabdomyomas are extremely rare in 

animals (10, 13) but may be seen in pigs, particularly in 

red wattle pigs (10, 12) and have been identified in sheep, 

cattle (10, 13), and dog (10, 13, 14); rare cases have also 

been described in guinea pigs (5) and in a fallow deer (6).  

A specific survey in the database of the U.S. 

National Library of Medicine (MEDLINE/PubMed), 

recovers a sole report in cattle (16). However, no other 

report has been published recently. On the contrary, 

several cases of cardiac hamartomas have been referred in 

cattle recently (1, 17). Two of these cases correspond to 

incidental findings in slaughtered animals (17), just as 

happened here. The aim of this report was to demonstrate 

the morphologic and immunohistochemistry (IHC) 

characteristics of a cardiac rhabdomyoma in a slaughtered 

female young bovine, during inspection in a 

slaughterhouse in Mexico.  

 

Case report 

 

During inspection in a bovine slaughterhouse in 

Mexico the heart of a commercial crossbreed heifer from a 

feedlot was condemned due to a focally extensive pale area 

inside the right ventricular wall. Apart from a congested 

liver that passed inspection, other lesions were not 
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recognized in the carcass. The official veterinarian 

supposed that the lesion could be scar tissue from a 

previous abscess in myocardium. The lesion was trimmed 

for subsequent examination and fixed by immersion in 

10% buffered formalin. The samples were submitted to the 

pathology department of the Veterinary School, 

Universidad Autónoma de Nuevo León for routine process 

including, paraffin embedding, sectioning at 4 µm, and 

subsequent staining with H&E, PAS, Masson trichrome, 

and Giemsa. 

Grossly, a whitish smooth lesion with rhomboid 

shape but no defined edges with 4x5 cm was more evident 

at endocardium. The lesion was extensible as part of 

myocardium and affected almost the entire wall, including 

papillary muscles and trabeculae in endocardium but the 

pericardium was not involved (Fig. 1). 

 

 
Figure 1. Heart. Two sections of the right free wall 

ventricle. Note the distribution of the lesion within 

myocardium with ill defined edges. The lesion appears to 

extend from endocardium. Samples fixed in 10% formalin. 

 

Microscopically, the lesion was characterized by a 

heterogeneous aspect, due to several tissue components. 

The most obvious was a marked infiltration of fibrous 

connective tissue along with intercalated fatty tissue, 

replacing myocardium (Fig. 2). The fibrous and fatty 

tissues were both mature in appearance. However, in some 

areas, the fibrous connective tissue became loose, giving a 

myxomatous image. Furthermore, many abnormal cells 

that resemble Purkinje fibers were enmeshed within 

fibrous connective tissue. These voluminous cells that 

resulted PAS positive, showed large cytoplasmic vacuoles 

that leave the nucleus suspended by subtle cytoplasmic 

fibrils (spider cells) (Fig. 3). Some of these cells appear 

binucleate, but mitosis and bizarre chromatin figures were 

not observed. A third component was poorly organized 

bundles of cardiac myoblasts. These highly vacuolated and 

elongated cells, gave an appearance of empty myofibers 

(Fig. 4). However, most of these cells showed defined 

striations and even, intercalated discs (Fig. 5). Other 

components of the lesion were fibroplasia and 

neovascularization, hypertrophy of the tunica media of 

large arteries, hyperplasia of mast cells subjacent to 

endocardium, and scarce foci of perivascular lymphocytic 

infiltration at the limits of the lesion. 

 

 
Figure 2. Extensive infiltration of fibrous connective 

tissue intermingled with adipose tissue. A few myocardial 

fibres appear atrophied. Masson trichrome, bar: 50 µm. 

 

 
Figure 3. Large vacuolated cells with delicate cytoplasm 

fibrils, resembling Purkinje fibers were isolated and 

enmeshed within excessive connective fibrous tissue. 

These cells were identified as spider cells. PAS, bar: 10 

µm. 

 

An IHC panel was applied on xylene deparaffined 

sections with enzyme treatment (20 µg/mL proteinase K – 

Dako – at 37°C for 15 min.) for antigen retrieval. 

Monoclonals employed were anti-myogenin (myogenic 

factor 4 – clone F5D), α smooth muscle actin (clone 1A4), 

desmin (clone D33), and vimentin (clone V9), in 

accordance with manufacturer´s protocols (Dako, Mexico; 

Comercial Biomedico Ramirez, S.A, de C.V.). The 

primary complex was revealed by a streptavidin-biotin-

complex with diaminobenzidine as substrate (Dako, 

Mexico; Comercial Biomedico Ramirez, S.A, de C.V.), 

slightly counterstained by hematoxylin. Positive results 

were obtained for desmin and actin (Fig. 4 and 5). 

The lesion herein described has several abnormal 

tissue components, including fibro-fatty tissue (the most 

extensive), abnormal Purkinje fiber-like cells (the most 
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conspicuous), poorly arranged bundles of immature 

cardiomyocytes (with evidence of terminal differentiation), 

fibroplasia and neovascularization with hypertrophy of the 

wall of large arteries (probably, a myocardium 

physiopathological adaptation) and, a mild lymphocytic 

perivascular infiltration at the margins. The abnormal 

Purkinje fiber-like cells with large vacuolated cytoplasm, 

called spider cells, have been considered characteristic of 

cardiac rhabdomyomas in veterinary pathology (5, 14). 

Certainly, in medical pathology, spider cells are 

pathognomonic for cardiac rhabdomyoma (11, 19). The 

proposed term Purkinjeoma for cardiac rhabdomyomas in 

humans (2), and swine (4, 18) and recently in a seal (7), 

judge of major relevance this distinctive cellular change. 

This striking cellular morphology as well as the 

immunoprofile between myoblastic and Purkinje fiber-like 

cells has been interpreted as the progression from two 

types of cardiac fibers or a pluripotent embryonic cell 

origin (14). Nonetheless, the presence of these abnormal 

Purkinje fiber-like cells was not the sole tissue component 

in the present case. 

 

 
Figure 4. Disordered bundles of large vacuolated cells, 

some of them with a resemblance to Purkinje fibers and 

others resemble large myoblasts. Masson trichrome, bar: 

50 µm. Inset: immunoreactivity with anti-desmin, slightly 

counterstained with hematoxylin. 

 

 

The IHC results herein presented are also 

compatible with rhabdomyoma, particularly in those cells 

that resemble Purkinje fibers, which were strongly positive 

for desmin, but resulted negative for myogenic factor 4, 

vimentin and, α-smooth muscle actin. This 

immunoreactive pattern has been referred by others in 

cardiac rhabdomyomas (5, 6, 14). However, in the present 

case, apart from strong positivity for desmin, some isolated 

bundles of cardiomyoblasts also resulted positive for α-

smooth muscle actin. 

 
Figure 5. A closer view of the myoblast clearly showed 

striations and intercalated discs. Masson trichrome, bar: 10 

µm. Inset: Immunoreactivity with anti- α-smooth muscle 

actin, slightly counterstained with hematoxylin. 

 

Cardiac rhabdomyomas are considered in both 

veterinary and medical pathology, not as true neoplasms 

but as congenital hamartomas in the heart (10, 15, 20). 

Indeed, cardiac hamartomas have a pattern of 

immunorectivity similar to rhabdomyomas (3, 8, 19). 

Therefore, diagnosis of hamartoma was also feasible in 

this case. Nonetheless, most of the hamartomas described 

in veterinary medicine have a vascular component as main 

alteration (8, 17). Conversely, in the case herein described, 

the vascular component was just one among the other 

tissue components and probably a result of 

physiopathological compensation. 

For the World Health Organization classification 

of cardiac tumours, cardiac rhabdomyomas are different 

from cardiac hamartomas, being the former rare neoplasms 

occurring mostly in ventricles in newborns, whereas 

cardiac hamartoma is a cardiac tumour composed by 

mature cardiac myocytes in adults that may occur either in 

ventricles or auricles but lack the conspicuous spider cell 

which is pathognomonic for cardiac (congenital) 

rhabdomyomas (19). Nonetheless, as mentioned, the 

immunoprofile in cardiac rhabdomyoma and cardiac 

hamartoma is similar (11, 19). Conversely, cardiac 

rhabdomyomas in adults may instead share some of the 

characteristics of cardiac rhabdomyomas but also occur in 

extracardiac locations and the principal components 

correspond to tightly packed striated myocytes with scant 

or absent vacuolated cells (19). Conversely, expression of 

myogenin factor antigen is a characteristic of 

rhabdomyosarcoma which is absent in rhabdomyoma (19), 

as in the case presented here.  

For some authors that have diagnosed 

hamartomas in the heart, the absence of spider cells 

justifies the diagnosis of hamartomas instead of 

rhabdomyomas (3, 8). Noteworthy, all of the hamartomas 

reported in animals, including three cases in cattle (1, 17), 

a single case in a dog (8), and another in a squirrel monkey 

(3), were found in heart atria, particularly in right atrium, 



Ramírez-Romero, et al.; Cardiac rhabdomyoma in a slaughtered heifer. Braz J Vet Pathol, 2015, 8(3), 95 - 98 

Brazilian Journal of Veterinary Pathology. www.bjvp.org.br . All rights reserved 2007. 

98 

which has been considered a peculiarity for diagnosis (1, 

17). Conversely, the lesion reported in this case was 

recognized in the free wall of the right ventricle.  

In the case presented here the presence of IHC 

markers of early myocardial differentiation as well as 

evidence of final differentiation in cardiomyoblasts, such 

as striations and intercalated discs is remarkable. These 

changes reflect an asynchronous differentiation, within a 

disordered myocardium. Therefore, a dysplastic change 

remains obvious. This consideration was already noticed 

and argued to call dysplasia to the cardiac rhabdomyoma 

in pigs and humans, species in which cardiac 

rhabdomyoma is more frequently seen (2, 18). In infants 

rhabdomyoma is the most common primary cardiac tumor 

occurring since fetal life (9, 19, 20).  

The lesion herein results different from 

hamartoma but includes changes supporting the previous 

opinions that imply dysplasia in the cardiac rhabdomyoma. 

 

Acknowledgements 

 

The author gratefully thanks FUNDACION 

PRODUCE, Nuevo León, A.C. Project 1349, 2013-2014 

for financial support. The technical support of personnel at 

Departamento de Anatomía Patológica, Hospital 

Universitario, UANL, who carried out the special stains 

and immunohistochemistry procedures is greatly 

appreciated. 

 

References 

 
1. BRISVILLE A-C., BUCZINSCKI S., CHÉNIER S., 

FRANCOZ D. A cardiac vascular hamartoma in a 

calf: ultrasonographic and pathologic images. J. Vet. 

Cardiol., 2012, 14, 377-380. 

2. ELLIOTT GB., MCGEACHY WG. The monster 

Purkinje-cell nature of so-called "congenital 

rhabdomyoma of heart". A forme fruste of tuberous 

sclerosis. Am. Heart J., 1962, 63, 636-643. 

3. GOLBAR HM., IZAWA T., KUWAMURA M., 

FUJITA D., OKAMURA K., YAMAZAKI R., 

TAGAMI Y., SASAI H., YAMATE J. Cardiac 

hamartoma in a squirrel monkey who died suddenly. 

Vet. Pathol., 2011, 48, 970-974. 

4. JACOBSEN B., KREUTZER M., MEEMKEN D., 

BAUMGÄRTNER W., HERDEN C. Proposing the 

term purkinjeoma: protein gene product 9.5 expression 

in 2 porcine cardiac rhabdomyomas indicates possible 

Purkinje fiber cell origin. Vet. Pathol., 2010, 47, 738-

740. 

5. KOBAYASHI T., KOBAYASHI Y., FUKUDA U., 

OZEKI1 Y., TAKAHASHI M., FUJIOKA S., 

FUCHIKAMI J. A Cardiac Rhabdomyoma in a 

Guinea Pig. J. Toxicol. Pathol., 2010, 23, 107-110. 

6. KOLLY C., BIDAUT A., ROBERT N. Cardiac 

rhabdomyoma in a juvenile fallow deer (Dama dama). 

J. Wildl. Dis., 2004, 40, 603-606. 

7. KRAFSUR G., EHRHART EJ., RAMOS-VARA J., 

MASON G., SARREN F., ADAMS B., HANNS C., 

SPRAKER T., DUNCAN T. Histomorphologic and 

immunohistochemical characterization of a cardiac 

purkinjeoma in a bearded seal (Erignathus barbatus). 

Case Reports in Veterinary Medicine, 2014, 

Volume 2014, Article ID 103279. 

8. MACHIDA N., KATSUDA S., YAMAMURA H., 

KASHIDA Y., MITSUMORI K. Myocardial 

hamartoma of the right atrium in a dog. J. Comp. 

Pathol., 2002, 127, 297-300. 

9. MARAJ S., PRESSMAN GS., FIGUEREDO VM. 

Primary cardiac tumors. Int. J. Cardiol., 2009, 133, 

152-156. 

10. MAXIE MG., ROBINSON WF. Cardiovascular 

System. MAXIE MG. (Ed). Pathology of Domestic 

Animals. 5 ed., vol. 3. Saunders Elsevier, Philadelphia 

2007: 1-105. 

11. MC ALLISTER HA., FENOGLIO JJ. Tumors of the 

Cardiovascular System. Atlas of Tumor Pathology, 

Fascicle 15, Armed Forces Institute of Pathology. 

Washington, 1978. 

12. McEWEN BJ. Congenital cardiac rhabdomyomas in 

red wattle pigs. Can. Vet. J., 1994, 35, 48-49. 

13. COOPER BJ., VALENTINE BA. Tumors of Muscle. 

In: MEUTEN DJ. (Ed). Tumors in Domestic 

Animals. 4 ed. Iowa State Press, Iowa 2002: 319-363. 

14. RADI ZA., METZ A. Canine cardiac rhabdomyoma. 

Toxicol. Pathol., 2009, 37, 348-350. 

15. SHEPPARD MN., ANGELINI A., RAAD M., 

SAVELIEVA I. Tumours of the Heart. In: CAMM J., 

LÜSCHER TF., SERRUYS PW. (Eds). The ESC 

Textbook of Cardiovascular Medicine. 1 ed. 

Blackwell Publishing, Ltd., Oxford., 2006: 535-551. 

16. SOMINSKII ZF. Cardiac rabdomyoma in a cow. 

Arkh. Patol., 1951, 13, 2, 77-79. 

17. SUGIYAMA A., OZAKI K., TAKEUCHI T., 

NARAMA I. Cardiac vascular hamartoma in two 

slaughtered cattle. J. Comp. Pathol., 2007, 136, 202-

205. 

18. TANIMOTO T., OHTSUKI Y. The pathogenesis of 

so-called cardiac rabdomyoma in swine: a 

histological, immunohistochemical and ultrastructural 

study. Virchows Arch., 1995, 427, 213-221. 

19. TRAVIS WD., BRAMBILLA E., MULLER-

HERMELINK HK., HARRIS CC. (Eds.). Tumours 

of the heart. Pathology and genetics of tumours of 

the lung, pleura, thymus, and heart. World Health 

Organization classification of tumours; 7. IARC Press, 

Lyon, 2004: 249-287. 

20. UZUN O., WILSON DG., VUJANIC GM., 

PARSONS JM., DE GIOVANNI JV. Cardiac tumors 

in children. Orphanet J. Rare Dis., 2007, 2, 11. 

 


