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ABSTRACT

This report aims to describe the first case of muscular and collagenous choristoma in a
dog. A 10-yr-old female mixed-breed dog presented with lateral recumbence, vocalization,
positional vertical nystagmus, divergent strabismus, anisocoria, and status epilepticus. The
clinical condition evolved to stupor and ultimately, death. Necropsy revealed a white mass
causing an irregular increase in the volume of the cerebellar vermis. In histological analysis,
awell circumscribed, unencapsulated mass was observed in the cerebellum, consisting

of fibers of striated skeletal muscle and collagen fibers, mostly mineralized. Based on the
histopathological and histochemical findings, a diagnosis of muscular and collagenous
cerebellar choristoma was made.
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INTRODUCTION

Choristoma is the ectopic presence of histologically normal tissues [1]. Although it is an
uncommon condition encountered in veterinary medicine, it is reported to affect all species
of domestic animals and known to involve a number of different organs [1,2].

In humans, there are a few reported cases of choristoma, mostly occurring in the nervous
system, with preferential involvement of the peripheral nerves [3]. There is one reported case
of collagenous choristoma in a bovine, till date [2], however, there are no known reports
describing similar lesions in the cerebellum of humans [4] or dogs.

This report aims to present a case of muscular and collagenous choristoma (macroscopic and

microscopic features) in the cerebellum of an adult dog as a necropsy finding, and which was
not related to the presenting neurological signs.
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CASE PRESENTATION

A10-yr-old, female, mixed-breed dog, weighing 30 kg, who was in lateral recumbence,
presented with vocalization and episodes of generalized epileptic seizures which evolved over
the last 12 h. According to the owner’s report, the patient had never experienced epileptic
seizures in the past.

On physical examination, the patient had generalized tonic-clonic epileptic seizures and
induced vertical nystagmus. The pupils were anisocoric and unresponsive to light. The
oculocephalic reflex was reduced, and there was divergent strabismus. Hematological
and serum biochemical evaluations were within the normal parameters for the species.
Serological analyses for toxoplasmosis and neosporosis revealed negative results.

After interrupting the epileptic seizure with intravenous administration of diazepam (0.5
mg-kg™) (Santisa Laboratdrio Farmaceutico S/A, Brazil), the patient remained in lateral
recumbence and stupor. On the same day, cerebrospinal fluid (CSF) was collected under
general anesthesia, which revealed albuminocytological dissociation: 172 mg/dL of proteins
and 2.2 mononuclear cells/mm? (reference range: < 25 mg/dL and < 5 cells nucleated/mm?,
respectively) [5]. Immunochromatography for detection of canine distemper virus antigen in
CSF, as well as fungal and bacterial cultures, revealed negative results.

Immediately before and during CSF collection, continuous intravenous infusion of 20%
mannitol (1 g-kg™) (Fresenius Kabi Brasil Ltda, Brazil) and hyperventilation were performed
because of a suspected increase in intracranial pressure (ICP) due to mass or inflammation
[5]. Approximately 12 h after admission, the condition evolved to coma followed by death.

At necropsy, an irregular white mass was observed, in the vermis region of the cerebellum,
which was well-circumscribed, had a sandy surface texture and measured approximately 0.5 cm
in diameter (Fig. 1). Histological evaluation revealed a well-circumscribed, non-encapsulated
mass consisting of striated skeletal muscle fibers interspersed with collagenized fibers, most

of which were mineralized, characterizing a focally extensive mineralized collagenous and
muscular choristoma (Figs. 2 and 3). No lesions outside the central nervous system were found.

Fig. 1. Muscular and collagenous choristoma in a dog’s cerebellum. Macroscopic aspect of the cerebellum on
cranial (A) and caudal (B) cut surfaces with a well-circumscribed area of 0.5 cm in diameter, whitish, with a sandy
appearance (arrow).
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Fig. 2. Microscopic aspect of the cerebellum, showing a focal choristoma consisting of skeletal striated muscle
fibers and collagenized fibers, amid the severely mineralized area (hematoxylin and eosin, bar =100 um).

Fig. 3. Cerebellar choristoma. Higher magnification of muscle fibers (arrows) and partially mineralized
collagenized fibers (asterisk) in the cerebellum (hematoxylin and eosin, bar =100 um). Inset: striations can be
seen in muscle fibers (arrows).

Masson’s trichrome staining of the histological sections of the decalcified tissue revealed
differentiated collagen (stained in blue) and other tissues (stained in red) (Fig. 4). In
addition, multifocal areas of hemorrhage were found mainly in the molecular, granular, and
cerebellar meninges.

In the histology of the thalamus region, areas of moderate to severe multifocal vacuolization
were observed, mainly in the perineuronal location, with few interspersed neutrophils

and areas of hemorrhage, characteristic of moderate multifocal neutrophilic encephalitis
(Supplementary Fig. 1). Inmunohistochemistry technique for the canine distemper virus
(CDV-NP; VMRD, USA) was negative.

It was not possible to determine the cause of encephalitis and encephalic multifocal

hemorrhages, which probably triggered the neurological signs observed at the time of the
patient’s admission to the veterinary hospital.
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Fig. 4. Cerebellar choristoma. Collagenized fibers are stained in blue and other tissues are stained in red
(Masson’s trichrome, bar = 50 pum).

DISCUSSION

Choristoma must be histologically differentiated from hamartoma and teratoma [6,7]. A
hamartoma consists of disorganized mesenchymal or epithelial tissue, but is located in

an anatomically normal position [6]. While the teratoma is formed by disorganized tissue
originating from at least two of the three embryonic leaflets (endoderm, mesoderm, and
ectoderm), which also has an ectopic location [8]. Choristomas are congenital benign tumor-
like growths that can be mistakenly confused with neoplasms [9] and, in most cases, are
only diagnosed in adulthood [10]. These are not considered pre-malignant lesions; although
there are limited reports on this topic, literature does not suggest further differentiation
into a neoplasm [1]. The pathogenesis of choristoma has not been fully understood. It is
believed that the process originates from ectopic pluripotent cells, and may contain several
cellular elements or predominantly one type of tissue. Furthermore, during the process of
organogenesis, some differentiated cells may be removed from their normal tissue structure,
which then develop in a nearby location [11].

It is believed that the choristoma in the patient's cerebellum in our report was not the cause
of the patient’s clinical signs, as it was probably present throughout the dog’s life and was
incidentally discovered on necropsy. Similarly, the only case of collagenous choristoma in
the cerebellum described in veterinary literature was found in a 5-yr-old cow that also did not
present with neurological alterations [2].

In light of the macroscopic and microscopic findings of the lesion, a diagnosis of muscular and
collagenous choristoma was established, as the presence of collagen in the brain parenchyma
is abnormal [2]. Furthermore, on microscopy, the tissues observed were distinguished from
neoplastic or metastatic lesions because of the well-differentiated appearance of the ectopic
tissue. It believed that the extensive mineralization visualized in histology sections occurred
because of the degeneration process of muscle fibers and collagen [12].

As for the acute clinical signs presented in our report, it is known that the risk of developing
epileptic seizures associated with encephalitis is poorly understood, but seems to be related
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to the cause of inflammation, the degree of cortical involvement, or even the inflammatory

response mediated by cytokines [13]. The worsening of neurological signs that culminated into
patient’s death may have resulted from an increase in ICP, which, according to DeRisio [14],

can occur in the case of inflammatory brain disease. Steroid-responsive arteritis meningitis was
ruled out due to the absence of arteritis on histology, a characteristic finding of the disease [15].

Although the muscular and collagenous choristoma in the present case is a finding that is not
associated with the animal’s cause of death, it is important to describe such a lesion which
was found at a location that does not match the presenting clinical signs. The description of
a choristoma in a dog’s cerebellum is important, as this type of anomaly is not considered

in the list of possible diagnoses in advanced imaging examinations. It is also important to
differentiate between this congenital alteration and a neoplasm, as this greatly impacts the
treatment and patient’s prognosis.

We conclude that the description of a muscular and collagenous choristoma, even though
rare, is important for it to be considered as a possible intracranial finding, especially when
the lesion does not match the patient's clinical signs. The description of this type of lesion
is also important in comparison with the possible differential diagnoses since it can be
macroscopically confused with a neoplastic process.
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SUPPLEMENTARY MATERIAL

Supplementary Fig. 1

Moderate multifocal neutrophilic encephalitis, with mild multifocal vacuolization and
moderate hemorrhage (hematoxylin and eosin, bar = 50 um). Inset: higher magnification of
degenerated neutrophils.

Click here to view
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