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CASE REPORT

Introduction

Seminomas are derived from the germ cells of the spermato-
genic epithelium within the seminiferous tubules and are the 
only germ cell tumour that occurs frequently in the testicles of 
domestic animals. They are most prevalent in dogs, however, 
they have also been reported in other species, including horses 
(Farjanikish et al. 2016), goats (Cosentino et al. 2019), sheep 
(Shortridge & Cordes 1969) and rabbits (Banco et al. 2017), 
and most often occur in older animals (Agnew & MacLachlan 
2017). However, seminomas have not been previously reported 
in a hedgehog. The present report describes a spermatocytic 
seminoma in a hedgehog with widespread metastasis and 
concomitant hepatic peliosis.

Case presentation

In this report, a captive six-year-old male intact Southern African 
hedgehog (Atelerix frontalis) presented with a two-week history 
of chronic mild to moderate weight loss, and subsequently 
developed hind limb ataxia. The ataxia became progressively 
worse over a period of two to three days, to the stage of 
complete paralysis with vocalisation (suggestive of pain), at 
which point the hedgehog was euthanised and an autopsy 
performed. Examination of the reproductive tract revealed 
a large, multinodular, pale, neoplastic mass that completely 
replaced the left testicle and extended along the spermatic cord 
to the peri-renal tissue and into the lumbar vertebral column 
and the associated spinal cord around L2 (Figure 1). Similar 
multifocal proliferative to plaque-like lesions were present 

on the peritoneal surface of the diaphragm (Supplementary  
Figure 1). The liver showed the presence of multifocal, irregular 
to round, well-demarcated, blood-filled, proliferative lesions in 
the hepatic parenchyma, with some of the lesions displaying a 
pale periphery with a dark red sunken centre (Figure 2).

Tissue samples from the liver and the neoplastic lesions in the 
testis, peri-renal tissue, vertebral column and diaphragm were 
fixed in 10% buffered formalin, embedded in paraffin wax and 
sectioned for histopathological evaluation. Sections (4 µm) were 
stained with haematoxylin and eosin (HE) or periodic acid–Schiff 
(PAS). Immunohistochemistry (IHC) was performed on selected 
sections to evaluate the expression of CD117 (c-KIT) using a 
polyclonal rabbit anti-human CD117 antibody (Dako, A4502). 
After dewaxing, sections were treated with 3% hydrogen 
peroxide in methanol for 15 minutes, then antigen retrieval 
was heat induced in Tris-EDTA buffer (pH 9) for 21 minutes. The 
Super Sensitive™ Polymer-HRP IHC Detection System (Biogenex) 
was used according to the manufacturer’s instructions, with 
Vector NovaRED® Substrate Kit (Peroxidase; Vector Labs) as the 
chromogen and Mayer’s haematoxylin as the counterstain. All 
sections were examined by light microscopy by a veterinary 
pathologist.

The samples from the lesions in the testis, peri-renal tissue, 
vertebral column and diaphragm revealed similar changes that 
consisted of diffuse sheets of neoplastic cells. The neoplastic 
cells were generally large in size, polyhedral in shape, with 
relatively distinct cell borders and a moderate to high degree 
of anisocytosis and anisokaryosis. The neoplastic cell nuclei 
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were vesicular with variable chromatin coarseness containing 
mostly a large single magenta nucleolus. The scant to moderate 
cytoplasm was amphophilic to eosinophilic with a finely 
granular to vacuolated appearance (Figure 1). Degenerate 
cells were scattered throughout the sheets of neoplastic cells, 
resulting in the typical “starry-sky” appearance. In the larger 
mass, the degenerate cells often resulted in larger, fused areas of 
necrosis characterised by necrotic cellular debris and associated 
with occasional neutrophils (Supplementary Figure 2a). Only a 
few scattered areas of lymphocyte infiltration were observed in 
this case and this was not a common feature (Supplementary  
Figure 2b). The mitotic rate was high with an average of 
eight mitoses per high power field and bizarre mitoses were 
commonly observed (Supplementary Figure 2c). In the section 
of the diaphragm, sheets of neoplastic cells could be seen 

invading between the myocytes (Supplementary Figure 2d). In 

the section of the spinal cord, invasion of the vertebral bone and 

the spinal cord by neoplastic cells was clearly observed (Figure 

3). The diagnosis was consistent with malignant seminoma 

that had metastasised to the peri-renal tissue, spinal cord and 

diaphragm. Since this is the first detailed histological analysis 

of seminoma in a hedgehog, it was unknown whether the divi-

sion of seminoma into the classical (SE) and spermatocytic (SS) 

subtypes was feasible. The seminoma in this case was negative 

for PAS staining (Figure 4) and ~20% of the neoplastic cells 

revealed moderate to strong membranous and cytoplasmic 

labelling for CD117 (Figure 4). This staining pattern, together 

with the morphology of the cells and the advanced age of the 

animal, suggests it was most likely a SS. The multifocal lesions in 

the liver of this case consisted of large anastomosing blood-filled 

spaces bordered by compressed hepatocytes (Figure 2). The 

surrounding hepatocytes often revealed large lipid vacuoles and 

in the paler areas, the architecture of the hepatic parenchyma 

was slightly perturbed resembling nodular hyperplasia (Figure 

2). The diagnosis was hepatic peliosis.

Figure 1: Neoplastic cells in the testicular mass of a Southern African 
hedgehog. Large, polyhedral neoplastic cells, with relatively distinct 
cell borders, vesicular nuclei with prominent nucleolus and scant 
to moderate finely granular to vacuolated eosinophilic cytoplasm. 
Neoplastic cells show a moderate to high degree of anisocytosis and 
anisokaryosis (HE stain, bar = 50 µm). Inset: In situ presentation of the 
large neoplastic mass affecting the left testicle with metastasis to the 
peri-renal tissue, vertebral column and diaphragm (liver and intestinal 
tract removed).

Figure 2: Hepatic peliosis. Hepatic peliosis characterised by large 
blood-filled spaces bordered by compressed hepatocytes (HE stain, bar 
= 200 µm). Inset: Macroscopic image showing multifocal, irregular to 
round, well-demarcated, blood-filled, proliferative lesions in the liver.

Figure 3: Metastatic seminoma. Neoplastic cell invasion of the vertebral 
bone and spinal cord (HE stain, bar = 200 µm).

Figure 4: Spermatocytic seminoma. Neoplastic cells showing CD117- 
positive labelling by IHC (bar = 50 µm). Inset: Neoplastic cells do not 
stain positive for PAS (bar = 50 µm).
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Discussion

Primary testicular tumours in domestic animals typically orig-
inate from either the germ cells (such as seminomas, teratomas, 
embryonal carcinomas and yolk sac carcinomas) or the sex cord-
stromal elements of the gonad (such as Leydig and Sertoli cell 
tumours). The most commonly occurring primary testicular 
tumour in domestic animals is seminoma (Agnew & MacLachlan 
2017). In humans, there are two subtypes of seminoma, 
specifically SE, which arises from gonocytes, is found in younger 
men and comprises > 95% of the cases, and SS, which arises 
from primary spermatocytes, tends to occur in older men and 
has more benign behaviour than SE (Aggarwal & Parwani 2009; 
Looijenga et al. 2007; Patel et al. 2020). However, although SS is 
generally noted for its reduced propensity to metastasise relative 
to SE (Patel et al. 2020), there have been reports, albeit rare, of 
metastatic SS in humans (Horn et al. 2011; Steiner et al. 2006). 
SE can be recognised by the PAS stain (due to the presence 
of glycogen) and IHC for expression of placental alkaline 
phosphatase (PLAP) (Moch et al. 2016), whereas SS, derived 
from more differentiated cells, does not express PLAP and is 
always PAS-negative (Cummings et al. 1994). Both subtypes of 
seminomas have been observed in canines (with SS being more 
prevalent than SE [Bush et al. 2011; Grieco et al. 2010; Kim et 
al. 2010; Looijenga et al. 1994]), and rabbits (Banco et al. 2017), 
together with the same PAS/PLAP staining patterns as observed 
in humans. In addition to PAS/PLAP, CD117 (also known as c-KIT) 
IHC has also been used to distinguish between the subtypes, with 
SE reported to be PAS/PLAP and CD117-positive, and SS to be 
PAS/PLAP and c-KIT-negative (Grieco et al. 2010). However, some 
studies have shown that 40–73% of the cases morphologically 
diagnosed as SS, showed CD117 positivity to some extent (Bush 
et al. 2011; Thorvaldsen et al. 2012), and studies of SS in humans 
have also reported relatively high proportions of the tumours 
being CD117-positive (Kraggerud et al. 1999). In addition, the 
CD117 signal in the positive sections of the SS tumours can vary 
considerably between the samples, with the majority (18/32, 
56% cases) showing a staining area of < 25% of the tumour tissue 
(Thorvaldsen et al. 2012). This CD117 positivity has led to the 
suggestion that some cases of SS may originate from primordial 
cells in which expression of the CD117 protein has not been 
downgraded (Kraggerud et al. 1999; Thorvaldsen et al. 2012). 

Peliosis is a rare benign vascular condition characterised by 
dilatation of hepatic sinusoids and the presence of blood-filled 
spaces within the liver. The clinical course of hepatic peliosis 
is variable, ranging from liver rupture and death (Kitchell et 
al. 2000), to an incidental finding that has been reported to 
mimic metastatic liver tumours (Maruyama et al. 2020; Tateishi 
et al. 1998). In humans, hepatic peliosis has been documented 
in patients with cancer, immunodeficiencies, infections, and 
after the use of certain medications (such as steroids) (Tsokos & 
Erbersdobler 2005). Importantly, hepatosplenic peliosis has been 
observed in patients with seminoma (Engel & Jacobsen 1993; 
Perez et al. 2012). Hepatic peliosis has been observed in dogs 
and cats, both secondary to infection with Bartonella species 
(Álvarez-Fernández et al. 2018) and without infection (in cats) 
(Buchmann et al. 2010). However, it has never been previously 
reported in a hedgehog.

Conclusion

This is the first report of a metastatic seminoma in a hedgehog, as 
well as the first report of a tumour in a South African hedgehog 
(Atelerix frontalis). This is also the first report of hepatic peliosis 
in a hedgehog, and as such should be considered a differential 
diagnosis in hedgehogs showing the presence of multiple or 
diffuse lesions in the liver. In addition, this report is the first to 
demonstrate the effectiveness of PAS staining and CD117 IHC in 
seminoma subtyping in hedgehogs, as is used in humans, dogs 
and rabbits. It is hoped that further investigations of hedgehogs, 
in particular Southern African hedgehogs, in wildlife reserves, 
zoological facilities or as pets, will add to a better knowledge 
and understanding of the tumour types and concomitant 
pathologies developed by this species.
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Supplementary Figure 1: Macroscopic image of the Southern African 
hedgehog tissues examined at autopsy showing multifocal proliferative 
to plaque-like neoplastic lesions on the peritoneal surface of the 
diaphragm.

Supplementary Figure 2: Metastatic seminoma in a Southern African 
hedgehog. Representative images of (a) fused areas of necrosis, (b) and 
lymphocyte infiltration in the neoplastic mass (HE stain, bar = 50 µm). 
(c) Bizarre mitosis in the neoplastic cells of the testicle (HE stain, bar = 
20 µm). (d) Neoplastic cell invasion of the diaphragm (HE stain, bar = 
200 µm).
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