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Clinical History: 10 year-old, female spayed, Golden Retriever/Poodle mix  
This patient had a mass removed laparoscopically from the right adrenal gland 

(cortical adenoma) and was started on a low dose of prednisone post-operatively. 

Eight days post-op, she began having cluster seizures and was started on 

levetiracetam therapy. The following day, the dog was moderately obtunded and 

stumbling. On neurological examination, mild generalized ataxia was noted along 

with decreased menace OS, and delayed proprioception in the left pelvic and left 

thoracic limbs. CBC and chemistry values were unremarkable except for a mild 
hepatic enzyme elevation. EEG showed seizure-like activity and abnormal brain 

waves resembling sleep state while awake. MRI revealed an eccentric right-sided 

mass extending over the frontal and parietal lobes with subtentorial herniation. Due 

to poor prognosis, euthanasia was elected. 

 

 
Necropsy Findings: Tenuously adhered to the right parietal lobe of the brain and 

the dura mater is a soft, round, white, plaque-like mass measuring 3.5 x 3.0 x 0.3 

cm. The mass is friable and poorly-demarcated from surrounding brain 



parenchyma. A portion of the mass adheres to the supradjacent surface of the 

calvarium. 

Follow up question #1 [Provide differential diagnoses for the gross and 
imaging results alone]:  Lymphoma, Histiocytic sarcoma, Meningioma, Granular 

cell tumor 

 

 

Impression smear: 

 

 
 

 

 

Follow up question #2 [Give a cytologic description of the impression 

smear/cytology]:  

 

In the frame examined, there are individualized round to polygonal large cells that 

are also arranged in cohesive clusters, and several free nuclei sit against a pale 

blue, finely granular to lipoid background. The cells have bland, round, eccentric 

nuclei with uniformly distributed chromatin, inconspicuous nucleoli, and minimal 

nuclear pleomorphism. There is abundant basophilic cytoplasm 

(nuclear:cytoplasmic ratio variably 1:3-1:5) 

There are no mitotic figures in the field examined. 



 

Follow-up question #3 [Describe the ultrastructural characteristics]:  

An inset (top left) has ~10 cells, 5 of which have an oblong to rectangular, 

eccentric nucleus in section. The cells are individualized (no obvious junctions at 

this power), round, with bland, finely granular cytoplasm. The nuclei have a thin, 

peripheral rim of dense chromatin. In the main figure a single cell extends to all 

photo borders, and a, approximately round, deeply clefted nucleus lies on the right 

side of the photo.  Many black to dark grey lysosomes confer a granularity, which 

vary in their appearance, ranging from discrete dense round bodies with dense 

homogenous interiors to larger structures having coarse particulate contents. Other 

organelles are not visible in the cellular cytoplasm. The chromatin that is dense is 

primarily peripheralized, such that the central region of the nucleus is pale grey 

with sparse, scattered, and occasionally clustered fine to coarse granules. 

 

Follow-up question #4 [Refine, and state your top differential given the 

cytological character] 

 

Top differential: Granular cell tumor 



 

 

 

Microscopic character: 

One section of brain is examined. Replacing approximately 10% of the brain 

parenchyma, there is a densely cellular, poorly demarcated, unencapsulated, 

expansile and infiltrative mass which disrupts and extends along the meninges and 

invades into the surrounding parenchyma. Within the mass, there are short streams 

and bundles of abundant, haphazardly arranged, brightly eosinophilic fibrillar 

material interpreted as fibrous connective tissue of the disrupted meninges. 

Neoplastic cells dissect between and around meningeal fibrous connective tissue 

stroma. The neoplasm is composed of sheets and occasional nests of large round 

cells with abundant eosinophilic granular cytoplasm and distinct, sharply 

demarcated cell borders. Nuclei are round and eccentrically located, with finely 

stippled chromatin and one variably distinct nucleolus. Anisocytosis and 

anisokaryosis are mild, and there are no mitotic figures seen in ten 400x fields. 

There is rarefaction of the adjacent cerebral cortex. Nearby vascular channels have 

plump, prominent endothelium. 

 



 

Characteristic microscopy and ancillary diagnostic features:  

Light microscopy: Abundant eosinophilic granular cytoplasm, eccentrically located 

nucleus 

Special Stain and immunohistochemical stains: 

PAS/PAS plus diastase (PAS-positive granularity, resistant to diastase 

treatment), Ubiquitin – reactive, GFAP – non-reactive, Olig2 – non-reactive 

 

Morphologic diagnosis:  

Brain: (Right parietal cortex and meninges): Granular Cell Tumor 

 

Discussion:  

Granular cell tumors (GCTs) are seen in a variety of species, although the cell of 

origin varies between species and location. In the rat, especially Sprague-Dawley, 

Wistar, and Fischer 344 strains, GCTs are the most common primary intracranial 

tumor and are often associated with the meninges. In horses, granular cell tumors 

are exclusively found within the airways of the lungs and are believed to form from 

Schwann cells. GCTs are uncommon in the dog and are typically found in the 

tongue or oral cavity. Case reports of canine GCTs in the brain are rare, and these 

tumors occur predominantly within the cerebral cortex. There are two previous case 

reports are described with a similar pattern of growth to this case: plaque-like 



growth with tight adherence to the dura mater and invasion into the cerebral 

cortex.  

 

The cell of origin of the cerebral/meningeal granular cell tumor in dogs is still 

controversial. In humans, GCTs of the brain often occur in the neurohypophysis or 

infundibulum of the pituitary gland. The histogenesis of these tumors is suspected 

to be a specialized pituicyte. However, in the dog, intracranial GCTs are more 

commonly found in the meninges and the cerebral cortex, not the pituitary gland, 

and the cell of origin is still unknown. Intracranial GCT ultrastructural features are 

consistent between case reports, but immunohistochemical staining properties 

differ. Based on varied immunohistochemical findings, other proposed cell types of 

origin include oligodendrocytes, astrocytes, meningothelial cells, and Schwann cells. 

These varied findings suggest that granular cell tumors may have a wide variety of 

cell origins which are not yet well understood. 
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*The Diagnostic Exercises are an initiative of the Latin Comparative Pathology 

Group (LCPG), the Latin American subdivision of The Davis-Thompson Foundation. 

These exercises are contributed by members and non-members from any country 

of residence. - Consider submitting an exercise! - A final document containing this 

material with answers and a brief discussion will be posted on the CL Davis website 

(http://www.cldavis.org/diagnostic_exercises.html). 
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