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ABSTRACT.	 A penile tumor (4 × 2.5 × 1 cm) was surgically removed from an African pygmy 
hedgehog (Atelerix albiventris) aged 3 years and 5 months. The tumor was continuous with the 
dorsal fascia of the penile head. Histopathologically, tumor cells were pleomorphic (oval-, short 
spindle- and star-shaped cells) with low cell density. Abundant edematous stroma was weakly 
positive for Alcian blue staining and positive for colloidal iron reaction. Tumor cells displayed no 
cellular atypia or karyokinesis. Tumor cell cytoplasm was positive for vimentin antibody, while 
cytoplasm and nuclei were positive for S-100 protein antibody. Tumor cell ultrastructure matched 
that of fibroblasts, and the rough endoplasmic reticulum was enlarged. The tumor was diagnosed 
as myxoma. This represents the first report of myxoma in a hedgehog.
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The African pygmy hedgehog (Atelerix albiventris) has recently become popular as an exotic pet [5, 11, 14, 22, 24]. African 
pygmy hedgehogs are sometimes brought to veterinary clinics for examination, and multiple reports of tumors have been published 
[6–9]. A retrospective study of tumors in this species shows that the median age at the time of diagnosis is 3.5 years and that 80% 
or more of the tumors are malignant [20]. Tumors in the African pygmy hedgehog can occur in various organs and parts of the 
body [2, 4, 5, 8, 12, 13, 16, 18, 21, 23], but as far as we are aware, there have been no reports to date of tumors occurring on the 
penis. Here, we report the pathological and clinical features and prognosis of a case of myxoma of the penis in an African pygmy 
hedgehog.

The male African pygmy hedgehog was 3 years and 5 months old and weighed 648 g. It had been brought to the clinic 
with the chief complaint of loss of appetite and swelling of the lower abdominal region around the penis (Fig. 1). Physical 
examination revealed that the penis could not be readily extruded from the prepuce and a soft tumor was palpable inside the 
sheath. Ultrasonographic and radiographic examinations of the chest and abdomen showed no abnormalities other than the tumor 
inside the penile sheath. Hematological examination and 14-item plasma biochemistry revealed no abnormalities. As the tumor 
was large and could not be readily extruded from the prepuce, the animal was anesthetized, and pressure was gradually applied 
to the tumor to bring both the tumor and penis out of the penile sheath. The tumor was elliptical, 4 cm long along the major axis, 
and continuous with the fascia of the dorsal side of the head of the penis (Fig. 2). The tumor was easily separated and surgically 
removed from the fascia. The animal showed satisfactory recovery as of 100 days postoperatively, with no lymph node swelling or 
other clinical abnormalities observed.

The excised tumor was elliptical, 4 × 2.5 × 1 cm in size and grayish-white in color. The mass was covered by a distinct, thin 
membrane, had a smooth surface and was highly elastic. Section of the tumor revealed a gelatinous, somewhat-transparent material 
(Fig. 2a). The excised tumor tissue was fixed in 20% formalin, embedded in paraffin, cut into 4-µm-thick sections and stained with 
hematoxylin and eosin. Some tumor sections were also stained with periodic acid-Schiff, Alcian blue and colloid iron reaction for 
mucus. Immunohistochemistry was applied to paraffin-embedded sections. These samples were incubated with primary antibodies 
to vimentin and S-100 protein (Dako, Carpintera, CA, U.S.A.), as two antibodies that react to normal body tissues (mesenchymal 
cells and nerve fiber bundles, respectively) of the African hedgehog. Peroxidase-conjugated secondary antibody (Histofine; 
Nichirei, Tokyo, Japan) was then applied and visualized using diaminobenzidine. Solid proliferation of tumor tissue was present in 
the submucosal tissue directly below the mucous membrane of the penis. The tumor tissue showed abundant edematous connective 
tissue stroma, but the amount of connective tissue varied in different areas. The overall density of tumor cells was low. Tumor cells 
displayed small, oval or occasionally irregular chromatin-rich nuclei and scant eosinophilic cytoplasm (Fig. 3). These cells showed 
morphological variation, with oval, short spindle-shaped and star-shaped cells (Fig. 3a). Some tumor cells were binuclear, although 
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the nuclei were not different in size and no karyokinesis was apparent. In addition, some tumor cells had vacuoles of various sizes. 
The edematous stroma of the tumor tissue was weakly positive on Alcian blue staining and positive for the colloidal iron reaction 
(Fig. 4), but the intensity of staining varied in different areas. On immunostaining, the cytoplasm of tumor cells showed positive 
results for vimentin antibody (Fig. 5), and the cytoplasm and nuclei were positive for S-100 protein antibody. A clear boundary was 
seen between the tumor and surrounding tissue. Electron microscopy revealed that the tumor cells had cytoplasmic protuberances 
of different lengths, but no intertwining of these protuberances was observed and no basilar membranes or intercellular junctions 
were evident (Fig. 6). Tumor cell organelles were highly developed, with abundant rough endoplasmic reticulum that, in some 
places, had become enlarged with amorphous material of moderate electron density. In addition, small vacuoles that lacked a 
limiting membrane were observed (Fig. 7). Some of the nuclei displayed a deep notch, while others were circular.

Mucosal tissue comprises star-shaped cells and small numbers of cell fibers, with stroma that includes abundant 
mucopolysaccharides. Such tissue can be found in the umbilical cord of a developed fetus. Tumors that exhibit tissue morphology 
resembling this mucosal tissue are known as myxomas [27]. The histological features and special staining characteristics of 
the present case were consistent with those of myxoma, so myxoma was diagnosed. Myxomas originate from fibroblasts or 
multipotent mesenchymal cells with abundant mucus [7]. Myxomatous stromal changes are also seen in tumors of other origins, 
such as myxoid liposarcoma, so differentiation from other diseases is needed (or great care must be taken with diagnosis) [25]. 
In the present case, the tumor was positive for the nervous system marker, anti-S-100 protein antibody, but the anti-s-100 protein 
antibody used in this case has not been confirmed as valid in distinguishing nervous system tumors in hedgehogs. Moreover, at an 

Fig. 1.	 Swelling of the lower abdomen (arrows). Visual examination shows extension of the opening of the penile sheath; the mucous membrane 
of the penile sheath is exposed.

Fig. 2.	 External view of the tumor. The tumor is continuous with the fascia of the dorsal side of the head of the penis. a) Section of the tumor. The 
section shows a gelatinous, somewhat-transparent material.

Fig. 3.	 Tumor tissue under low-power magnification. The nuclei of tumor cells are small and oval (or sometimes irregular), rich in chromatin, and 
have scant eosinophilic cytoplasm. a) Tumor tissue under high-power magnification. The morphology of tumor cells varies, including oval, short 
spindle-shaped and star-shaped cells.

Fig. 4.	 Special staining of tumor tissue. The edematous stroma of tumor tissue is weakly positive for Alcian blue staining and shows a positive 
colloidal iron reaction.

Fig. 5.	 Immunostaining of tumor tissue. The cytoplasm of tumor cells stains positive for vimentin antibody.
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ultrastructural level, none of the characteristics of nerve sheath cells were observed in the tumor cells. Consequently, a diagnosis 
of nervous system tumor was rejected. While vacuoles of various sizes were observed in the cytoplasm of tumor cells, electron 
microscopy revealed no lipid droplets. The vacuoles were therefore judged to represent enlarged rough endoplasmic reticulum. In 
addition, the tumor cells did not present an atypical appearance, so myxoid liposarcoma was ruled out. As the ultrastructure of the 
tumor cells in the present case matched that of fibroblasts, the tumor was conjectured to have originated from fibrous cells, such as 
fibroblasts.

Myxoma is a benign soft-tissue neoplasm that is extremely rare in both humans and other animals. Myxoma has been reported 
in rabbits, and atrial myxoma has been reported in dogs [3, 17]. Myxoma arises from primitive mesenchymal cells, which produce 
abundant extracellular matrix comprising fibrocytes and mucin [1]. Myxoma may occur in various sites, including the heart, bone, 
hypodermis, tendon, urogenital organs and skeletal muscle, but the pathogenesis remains unclear [26]. Genetic and environmental 
factors, carcinogens and various toxic substances have been suggested as causes [15]. In the present case, no causal relationship 
with any of these factors was clear, and no traces of chronic inflammation or continuous stimulation of the penis or surrounding 
tissues were evident. In hedgehogs, the skin is the most common site for tumors, and nerve sheath tumor, plasmocytoma, 
angiosarcoma, fibrosarcoma, osteosarcoma, mastocytoma and breast tumor have all been reported [8, 12, 18–20]. However, no 
reports appear to have described myxoma in these or other sites. To the best of our knowledge, no previous reports have described 
tumor of the penis or prepuce in exotic pet animals, such as the hedgehog and although papilloma has been observed in livestock 
[10], that pathology shows notable differences in gross form from the present case. Discrimination was therefore relatively 
straightforward. In the present case, the myxoma was large and some tumor cells were binuclear, but cellular appearance was not 
atypical and no karyokinesis or necrosis was evident. No metastasis to the associated lymph nodes or other sites was observed, and 
with no clinical abnormalities observed even at 100 days postoperatively, the animal was considered to have a favorable prognosis. 
The present case represents the first report of myxoma in an African pygmy hedgehog.
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