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Teratomas are  tumors that contain cellular 
components derived from at least two of the three 
embryonic germ layers (REINDEL et al., 1996). 
They probably arise from pluripotential germ cells 
that have undergone differentiation (AGNEW & 
MAcLACHLAN, 2017). Teratomas in humans 
account for approximately 0.5–1% of primary 
adult intracranial tumors, with a higher frequency 
in children (~7%) and are more common in the 
pineal region, suprasellar cistern, basal ganglia, and 
thalamus (ZYGOURAKIS et al., 2015).

In non-human mammals, intracranial 
teratomas have been reported in alpaca (HILL & 
MIRAMS, 2008), cat (CHÉNIER et al., 1998), 
rat (REINDEL et al., 1996), dog (PATNAIK & 

NAFE, 1980), rabbit (BISHOP, 1978), sheep 
(DAMODARAN et al., 1978) and deer (HEADLEY 
et al., 2016), with younger animals being the most 
affected (CHÉNIER et al., 1998).

Histologically, teratomas can be classified 
as mature or immature tumors. A mature teratoma 
consists of the complete differentiation of the 
ectodermal, mesodermal and endodermal elements 
(COLPAN et al., 2004).  Immature teratoma have 
more undifferentiated tissue consisting of embryonic 
mesodermal elements  and neuroectodermal tissue and  
have a high mitotic index  (HIGGINS et al., 2017).

Meningocele is a  congenital anomaly in 
domestic animals characterized by the herniation of  
fluid-filled meninges  through a defect in the cranium. 
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ABSTRACT: This study described the pathological aspects of a mature intracranial teratoma with meningocele in a one-day-old lamb. The 
diagnosis of mature teratoma was based on microscopic features, where well-differentiated tissues representative of the three germ layers were 
observed. The tumor consisted of respiratory, gastrointestinal and urinary  epithelium as components of the endoderm; muscle and bone tissues 
as components of the mesoderm; and keratinized stratified squamous epithelium and adnexa as components of the ectoderm. To the best of our 
knowledge, this is the first report of intracranial teratoma with meningocele in animals.
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RESUMO: Descrevem-se os aspectos patológicos de um teratoma intracraniano benigno com meningocele em um cordeiro de um dia de idade. 
O diagnóstico de teratoma benigno foi baseado nos achados histopatológicos, com tecidos representativos das três camadas germinativas. O 
tumor consistia de epitélio respiratório, gastrintestinal e urinário  como componentes do endoderma; tecido muscular e ósseo do mesoderma; 
e epitélio escamoso estratificado queratinizado e anexos como componentes do ectoderma. Com base no conhecimento dos autores, este é o 
primeiro relato de teratoma intracraniano com meningocele em animais.
Palavras-chave: teratoma intracranial, meningocele, cordeiro.
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Herniation is related to the suture lines, usually in the 
frontal region. It occurs from a focal failure of dehiscence 
of the neural tube from the embryonic ectoderm, 
accompanied by a  focal failure of the development of 
the axial skeletal encasement (CANTILE & YOUSSEF, 
2016). In animals, meningocele has been reported in 
calves (LAPOINTE et al., 2000), lambs (KOHLI, 1998), 
foals (VAN HOOGMOED et al., 1999), pigs (CHO et 
al., 2015) and cats (CANTILE & YOUSSEF, 2016).

The association of tumors in the central 
nervous system with defects of the neural tube is 
rare and has been reported in humans, such as in the 
association of an encephalocele and spinal teratoma 
(RADMANESH et al., 2007) and in the Currarino 
triad, a congenital disease characterized by sacral 
agenesis, anorectal malformations, and a presacral 
mass, which in most cases is a teratoma in the spinal 
cord (EMOTO et al., 2018). This report aimed 
to describe the pathological aspects of a mature 
intracranial teratoma with meningocele in a lamb.

A one-day-old male Santa Inês lamb was 
submitted to necropsy in the Veterinary Pathology 
Laboratory at the Universidade Federal de Lavras, Minas 
Gerais State, Brazil. At necropsy, a two-centimeter 
osseous defect (cranium bifidum), not covered by 
skin, in the  dorsal region of the parietal bone with a 
2.0 x 2.5 x 2.5 cm protrusion of fluid-filled meninges 
(meningocele) (Figure 1A) was found.  A viscous fluid 
(Figure 1B) involving the leptomeninges from the 
meningocele to the  cerebellum and brainstem region 
was observed. The cerebellum was laterally displaced, 

with flattening of the gyri and narrowing of the sulci, 
and on the right side,  there was a firm whitish mass 
with an area of 3,0 x 2.5 cm with hairs protruding on its 
surface (Figure 1C). The mass involved the  colliculi, 
was impossible to distinguish between the caudal and 
rostral  colliculi, and displaced the  medulla oblongata 
laterally. The hairs were deeper in the brainstem and 
terminated in a cystic cavity filled with viscous  fluid. 
Discrete bilateral enlargement of the lateral ventricles 
was also observed. Tissue samples were fixed in 10% 
neutral buffered formalin and routinely processed for 
histopathologic examination. Additional brain sections 
were submitted to alcian blue staining. 

Microscopically, a pseudostratified 
columnar   ciliated epithelium with goblet cells, 
associated with serous glands in the submucosa (Figure 
2A), characterizing a typical respiratory epithelium, 
was observed. In other areas,  osseous tissue forming 
trabecular bone was observed (Figure 2B). Adjacent 
to the respiratory epithelium, there was a keratinized 
stratified squamous epithelium (Figure 2C) associated 
with hair follicles and sweat and sebaceous glands. As a 
continuation of this epithelium, there was a stratified 
and nonkeratinized squamous epithelium, with 
mucous glands in the submucosa and two muscular 
layers (internal circular and external longitudinal) 
immediately below it, structures that resembled a 
segment of the esophagus. Additionally, there were areas 
with a  transitional urinary epithelium, characterized 
by basal nuclei and a greater amount of apical 
cytoplasm in the outermost layer. In several regions, 

Figure 1 - Intracranial teratoma with meningocele in a lamb. (A) Cranium bifidum and meningocele. (B) Meningocele (arrow) 
and teratoma with a viscous fluid involving the leptomeninges. (C) Meningocele (arrow) and teratoma with black hairs 
(arrowhead) in the region of the cerebellum and brainstem.
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striated skeletal muscle and smooth muscle were 
observed. Alcian blue staining (pH 2.5) demonstrated 
acidic mucin in the cytoplasm of the serous glands, 
mucous glands, and goblet cells (Figure 2D).

The etiology and pathogenesis of 
extragonadal teratomas are still obscure. Some 
theories affirm that some embryonic germ cells do 
not reach the gonadal ridge and migrate aberrantly. 
These ectopic germ cells are generally incorporated 
into  midline structures, which can be associated with 
the head,  mediastinum or sacrococcygeal region. 
Lacking the signs of normal maturation, these ectopic 
germ cells conserve their pluripotential capacity 
and can develop into teratomas or any other type 
of germ cell neoplasm ( TAPPER & LACK, 1984). 
The possibility of two different  pathogeneses, one 
for teratoma and the other for meningocele, cannot 
be excluded. However,  teratomas associated with 
defects of the neural tube are reported in humans 
(EMOTO et al., 2018, RADMANESH et al., 2007).

In the case described here, the diagnosis 
of mature intracranial teratoma was based on the 
microscopic findings of well-differentiated tissue 
originating from the three germ layers. Respiratory, 
esophageal and  urinary epithelium represented the  
endoderm, bone and muscular tissue represented the 
mesoderm and the keratinized stratified squamous 
epithelium, associated with hair follicles and sweat 
and sebaceous glands, represented the ectoderm. 
These histological characteristics are consistent 
with those described in the literature (REINDEL 
et al., 1996; COLPAN et al., 2004). To the best of 
our knowledge, this is the first report of intracranial 
teratoma with meningocele in animals.
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Figure 2 - Intracranial teratoma in a lamb. (A) Pseudostratified columnar  ciliated epithelium 
(arrow) associated with serous glands (asterisks) and nervous tissue (arrowhead), H&E 
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and trabecular bones (asterisks), H&E staining, bar 100 µm. (C) Respiratory epithelium 
changing to keratinized stratified squamous epithelium (arrow), H&E staining, bar 
50 µm. (D) Stratified keratinized squamous epithelium, associated with hair follicles 
and sweat and sebaceous glands, which was continued with stratified non keratinized 
squamous epithelium and mucous glands with acidic mucin (asterisks), alcian blue 
staining (pH 2.5), bar 200 µm.
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