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Medulloepithelioma is an intraocular 
neoplasia arising from embryonic neural tissue 
(LOUIS et al., 2007). This type of tumor occurs 
unilaterally, may be congenital or acquired, 
develops mainly from the non-pigmented ciliary 
epithelium, and rarely affects the optic nerve or retina 
(KLOSTERMAN et al., 2006; MONK et al., 2016). 

It is a rare tumor with slow growth, and; although, 
locally aggressive, metastases to distant sites are 
uncommon (CANNING et al., 1988; POPE et al., 
2002). Medulloepitheliomas have been described most 
frequently in humans, with few reports in other species 
such as in dogs (WILCOCK & WILLIAMS, 1980; 
ALEKSANDERSEN et al., 2004), cats (JELINEK et 
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ABSTRACT: This is a case of medulloepithelioma in a 14-year-old mixed breed gelding horse, presenting a large abnormal mass of tissue 
involving the entire extension of the right eye. Ophthalmic examination showed deformation and swelling of the eye. The animal showed signs 
of pain on palpation of the organ, but the specific examination of the systems did not reveal any other changes. Due to the extension of the 
apparently neoplastic mass and the discomfort experienced by the animal, transpalpebral enucleation procedure was decided. The excised 
tissue was sent for histopathological analysis, wherein a neoplastic proliferation of neuroectodermal cells was noted. The neoplasm was poorly 
delimited, unencapsulated, infiltrative, sustained by moderate fibrovascular stroma, and formed cords and rosettes with cells arranged in 
palisades around the luminal structures (Flexner-Wintersteiner rosettes), suggestive of medulloepithelioma. The immunohistochemical profile 
was also performed, confirming the diagnosis. The neoplastic cells were immunolabeled to vimentin, S100 protein (S100), and specific neuro 
enolase (NSE), but not for pan cytokeratin (AE1AE3), glial fibrillary acidic protein (GFAP), and cytokeratin 8/18 (CK8/18).  Five months 
postoperatively, the animal was healthy, without any relapse or evidence of metastasis.
Key words: ocular neoplasia, tumor, histopathology. 

RESUMO: Esse é um caso de meduloepitelioma em um equino sem raça definida, castrado, de 14 anos de idade, que chegou ao atendimento 
apresentando grande massa de tecido envolvendo toda a extensão do olho direito. No exame oftálmico, foi observada deformação e aumento 
de volume ocular. O animal manifestou sinais de dor na palpação do órgão, mas o exame específico dos sistemas não revelou demais 
alterações. Devido à extensão da massa aparentemente neoplásica e o desconforto experimentado pelo equino foi decidida a realização da 
enucleação transpalpebral. O tecido excisado foi enviado para exame histopatológico, no qual observou-se proliferação neoplásica de células 
neuroectodérmicas, de forma mal delimitada, não encapsulada, infiltrativa, sustentada por estroma fibrovascular moderado, e formação 
de cordões e rosetas, com células dispostas em paliçadas ao redor de estruturas luminais (rosetas de Flexner-Wintersteiner), sugestivo de 
meduloepitelioma. O perfil imunohistoquímico também foi realizado, confirmando o diagnóstico. As células neoplásicas foram imunomarcadas 
para vimentina, proteína S100 (S100) e neuro enolase específica (NSE), mas não para pan citoqueratina (AE1AE3), proteína glial fibrilar 
ácida (GFAP) e citoqueratina 8/18 (CK8 / 18). Após cinco meses da realização do procedimento cirúrgico o animal apresentava-se saudável, 
sem recidiva ou evidência de metástase. 
Palavras-chave: neoplasia ocular, tumor, histopatologia. 
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al., 1996), llamas (SCHOENIGER et al., 2006), and 
horses (EAGLE et al., 1978; SZYMANSKI, 1987; 
RIIS et al., 1990; UEDA et al., 1993). It occurs in 
young animals in most species (ALEKSANDERSEN 
et al., 2004), but in horses is more commonly observed 
in adults (HOLLINGSWORTH, 2011). Because of its 
cell differentiation capacity, medulloepitheliomas can 
be classified as non-teratoids or teratoids, and benign 
or malignant. Non-teratoid medulloepitheliomas are 
composed of undifferentiated neuroepithelial cells, while 
teratoid medulloepitheliomas contain heteroplastic 
components, such as cartilage, muscle fibers, and 
neuronal tissue (MONK et al., 2016). Due to the limited 
number of case reports on this condition, the present 
study aimed to describe the clinical and pathological 
findings of medulloepithelioma in an adult horse.

A 14-year-old gelding horse of mixed 
breed, weighing approximately 400 kg, presented 
a large abnormal mass in the right eye with bloody 
and mucopurulent content, which was sent to the 
Large Animals Clinic of the UNA Bom Despacho 
educational institution (Figure 1a). The animal carried 
out transport activities on the farm where it lived, 
and the owner reported that he noticed an increase in 
size in the affected eye two months ago. Since then, 
the condition had worsened according to him. In the 
general physical examination, the animal was alert 
with all vital signs within the reference range, but the 
large mass in the eye bothered the animal and caused 
pain on palpation.

The ophthalmological inspection showed 
deformation and swelling of the eyeball caused by 
advanced neoplasia. The intraocular pressure was not 
gauged, but the increase in volume and firm consistency 
of the eye on palpation indicated glaucoma associated 
with neoplasia due to the impaired drainage of ocular 
fluids. Because of the intense inflammation at the time of 
examination, it was not possible to distinguish the ocular 
structures. The animal had complete loss of vision in the 
affected eye. Other specific tests, including neurological 
tests, showed no significant results. 

Based on the clinical and ophthalmic 
examinations, the procedure of transpalpebral 
enucleation of the right eye was decided. The preparation 
of the animal consisted of four hours of a water fast and 
eight hours of a food fast. The procedure went well 
without any significant complications, and the animal 
was sent to the hospital for recovery. Postoperatively, 
the animal was treated with anti-inflammatory drugs for 
five days. Until complete cicatrization, the enucleation 
region was cleaned daily. 

The enucleated eyeball measured 11,5 
× 11 × 8.5 cm and it was firm, red to pink with a 
fleshy aspect (Figure 1b). There was no neoplastic 
involvement of the eyelids, but local invasion was 
found in the conjunctiva. Postoperatively, the excised 
eyeball was fixed intact in 10% neutral buffered 
formalin for 24 hours, sectioned in the dorsoventral 
plane by a veterinarian, and a sample was sent to the 
laboratory for histopathological analysis. Grossly, the 

Figure 1 - Initial presentation of the horse and the enucleated eyeball after surgery. 

a: Large abnormal mass in the right eye of the horse with bloody and mucopurulent content. 
b: Eyeball with a large abnormal mass of tissue involving the entire extension of the right eye that 
was excised during the enucleation procedure. The enucleated eyeball measured 11,5 × 11 × 8.5 cm, 
was rounded, firm, red to pink, with a fleshy aspect. 
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fragment measured 1.0 × 2.5 × 1.2 cm, with an irregular, 
whitish, and soft surface. The histopathological analysis 
revealed that the fragment contained a neoplastic 
proliferation of neuroectodermal cells embedded within 
well-arranged connective tissue and aside to a fragment 
of skeletal muscle. The neuroectodermal cells were 
poorly delimited, unencapsulated, infiltrative, supported 
by moderate fibrovascular stroma, and forming 
cords and rosettes with palisades cells arranged 
around the luminal structures (Flexner-Wintersteiner 
rosettes) (Figure 2). The neoplastic cells obtained 
were primitive and juxtaposed with less-defined 
cytoplasmic limits, showing scarce and eosinophilic 
cytoplasm. Cellular and smooth nuclear pleomorphism 
and seven mitoses in 10 higher magnification fields 
(400x) were reported. 

The absence of tissues not found naturally 
in the eye (e.g., cartilage, brain tissue) categorized 

the neoplasm as non-teratoid. Even though this type 
is commonly classified as malignant, the prognosis 
is favorable, and; although, locally aggressive, it 
rarely metastasizes to regional lymph nodes and lungs 
(EAGLE et al., 1978). 

According to DUBIELZIG et al. (2010), the 
main histological characteristic of medulloepithelioma 
is the formation of rosettes. The Flexner-Wintersteiner 
rosettes reported in the histopathological examination 
of this sample have been reported in other primitive 
neuroectodermal  tumors and retinoblastomas, hence 
that feature is not specific to medulloepitheliomas. The 
specific rosettes for this type of tumor are larger and 
more complex, with multi-layered or tubular structures 
of neuroblastic columnar cell lining. Therefore, 
immunohistochemistry was; subsequently, performed 
to confirm the suspicion of medulloepithelioma and 
exclude the differential diagnoses.

Figure 2 - Histological appearance with hematoxylin and eosin staining, and with staining effects of 
immunohistochemistry (IHC).

a: Neoplastic proliferation is evidenced in smaller magnification during histopathological analysis. 
Hematoxylin & Eosin staining. 40x.
b: Neoplastic proliferation forming cords and rosettes is observed with cells arranged in palisades around 
the luminal structures (Flexner-Wintersteiner rosettes) during histopathological analysis. Hematoxylin & 
Eosin staining.400x. 
c: Neoplastic cells, immunolabeling for vimentin, exhibit introplasmatic and diffuse marking pattern. IHC. 
40x.
d: Neoplastic cells, immunolabeling for specific neuro enolase (NSE), exhibit introplasmatic and diffuse 
marking pattern. IHC. 40x.
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Previous immunohistochemical studies 
showed that neoplastic cells were positive for vimentin, 
S-100 protein, neuron-specific enolase (NSE), and 
nestin and negative for glial fibrillary acidic protein 
(GFAP) (LEIVA, 2013). The immunohistochemical 
profile performed confirmed the medulloepithelioma 
diagnosis. The neoplastic cells were immunolabeled 
to  vimentin, S100 protein (S100), and specific neuro 
enolase (NSE), but not for pan cytokeratin (AE1AE3), 
glial fibrillary acidic protein (GFAP), and cytokeratin 
8/18 (CK8/18) (Figure 2c and Figure 2d). 

There are several differential diagnoses 
of medulloepithelioma, of which retinoblast is 
the most important. This is because both tumors are 
primary intraocular primitive neuroectodermal tumors 
derived from the primitive medullary epithelium and 
have similar histopathological features (BALMER 
et al., 2006; KNOTTENBELT et al., 2007). The 
greatest similarity is in the formation of the Flexner-
Wintersteiner rosettes, which is a characteristic 
histological characteristic of well-differentiated 
retinoblastoma, but they were also observed in 
medulloepitheliomas with a higher degree of 
differentiation (FONT et al., 2006; LOUIS et al., 
2007). Other differential diagnoses were associated 
with primary intraocular neuroepithelial tumors that 
are derived from the mature epithelium (adenomas and 
adenocarcinomas). These share a common phenotype 
and originate from the optic cup neuroectoderm, 
similarly to medulloepitheliomas (KLOSTERMAN 
et al., 2006). Hence, a final diagnosis cannot be 
obtained based only on the morphological findings, 
and diagnostic confirmation depends on the 
immunohistochemistry and electron microscopic 
results, which helps in distinguishing the tumor 
(KNOTTENBELT et al., 2007). 

With respect to the diagnosis based on the 
histopathological and immunohistochemistry results 
of this case, the enucleation or exenteration procedure 
was recommended, because some previous reports of 
medulloepithelioma in horses showed that the tumor 
had propagated (EAGLE; 1978; BISTNER et al., 
1983; KNOTTENBELT et al., 2007). 

It was concluded that; although rare, 
medulloepithelioma still affects horses, and the 
knowledge of this neoplasia is important in equine clinics. 
Histopathology along with immunohistochemistry 
showed good results as a diagnostic method, clearly 
distinguishing the condition. The surgical approach 
of enucleation of the affected eye was the appropriate 
choice, because the animal’s recovery was fast and the 
treatment was effective, which ensured a satisfactory 
postoperative quality of life for the horse, that, after 

five months was healthy, without any relapse or 
evidence of metastasis.
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