
 

ISVD Case of the Month December 

 

Signalment: Three year old female, domestic longhair cat. 

Clinical history: Presence of a solitary cutaneous alopecic nodule of 1 cm in diameter, localized on the back.   

 

 
Figure 1. H&E stain, 40x. 

 



 
Figure 2. H&E stain, 200x. 

 

 
Figure 3. H&E stain, 400x.  

 



 
Figure 4. Diff-Quick®, 600x. 

 

 
Figure 5. Diff-Quick®, 600x 

 



Which of the following immunohistochemical marker/s is most likely to confirm the diagnosis? 

1. IBA-1  

2. Chromogranin A  

3. MUM-1  

4. Melan-A and PNL-2  

 

Histopathologic description: 

Confined to the deep dermis and the subcutis, there is a nodular, densely cellular, unencapsulated mass, 

with an infiltrative growth pattern (Figure 1). The tumor is composed of round-to-polygonal cells arranged 

in cords, trabeculae and small nests (Figure 2 and Figure 3) separated by delicate fibrovascular stroma. 

Neoplastic cells show poorly-defined cytoplasmic margins, scant lightly eosinophilic cytoplasm, roundish 

central nucleus, with irregular stippled chromatin and single magenta central nucleolus.  

Nuclei are occasionally deformed to a half-moon  shaped  appearance  due  to  pressure  from adjacent 

cells (nuclear molding) (Figure 6, black arrow). Anisocytosis and anisokaryosis are moderate and the mitotic 

activity is high (up to 6 atypical mitosis in one high power field). The overlying epidermis is slighty 

hyperplastic with marked basket-weave  orthokeratotic hyperkeratosis.  

 

 
Figure 6. H&E stain, 400x. 

 

Cytologic description (FNA) (Figure 4 and 5): the sample is characterized by a high cellularity with good 

cellular preservation; the cellularity is represented by a monomorphous population of medium-sized 

discrete round cells, occasionally arranged in small cohesive groups. Neoplastic cells are characterized by 

high nuclear/cytoplasmic ratio with scant basophilic cytoplasm, peripheral round-to-oval nucleus with 

irregular distributed chromatin and occasional visible multiple nucleoli. Occasionally, there are some cells 

that show nuclear molding. Anisokaryosis and anisocytosis are marked and there are scattered bizarre 

mitotic figures.  

 



Which of the following immunohistochemical marker/s is most likely to confirm the diagnosis? 

1. IBA-1  

2. Chromogranin A  

3. MUM-1  

4. Melan-A and PNL-2  

 

Immunohistochemistry results (on formalin-fixed tissue):  
- 80% of the neoplastic cells show positive cytoplasmic labelling to chromogranin (Figure 7). 
- Synaptophysin, Melan-A, PNL-2, CD3 and CD20 were diffusely negative.  
- IBA-1 reveals scattered dendritic cells infiltrating the neoplasia.  

 

Figure 7. Chromogranin A immunohistochemistry, 200x. 

 

Name of the condition: Neuroendocrine tumor (Merkel cell carcinoma) 

 

Comment: 

Merkel cell tumors have been described in humans and are extremly rare in dogs and cats (Patnaik et al., 

2001; Bagnasco et al., 2003); affected animals are usually middle-aged or older. 

The tumor arises from neuroendocrine cells (Merkel cells) that are localized in the epidermis (commonly in 

tylotrich pads) and the  bulge region of the follicular isthmus, and are barely visible with H&E staining; they 

are mechanoreceptor associated with slow-adapting sensory nerve fibers. In humans, novel findings 

indicated that the neoplasm expresses early B-cell lineage markers, in contrast to dogs and cats in which 

lymphoid origin is not supported (van der Steen et al., 2021). Interestingly, Ito and colleagues (2021) 

recently investigated and suggested an involvement of Felis catus Papillomavirus 2 (FcaPV2) in the 

tumorigenesis of Merkel cell carcinoma.  

 

Grossly, the tumor is characterized by single or multiple nodules, involving oral cavity, dermis and/or 

subcutis without a predilection site. While in dogs the neoplasm appears to have a benign behaviour, in 



humans and cats a tendency  towards local recurrence and internal metastasis is reported (Sumi A et al., 

2018). 

 

On cytology, the neoplastic cells are arranged in cellular sheets and show a high nuclear:cytoplasmic ratio 
that may be confused with a lymphoma; moreover the round-shape of the cells in absence of a specific 
cytoarchitecture made difficult to consider a neuroendocrine carcinoma among the differential diagnoses.  
 

Histologically, a neuroendocrine pattern and nuclear molding are useful but not pathognomonic 

morphological features, thus the neoplasm has to be frequently differentiated from amelanotic 

melanomas, cutaneous round cell tumors (non epitheliotropic lymphoma, mast cell tumors and in dogs also 

histiocytoma, transmissible venereal tumor and plasma cell tumor) and glomus tumors. Trabecular and 

cord-like arrangement has to be differentiated from epithelial neoplasm (trichoblastoma). Ultimately, 

definitive differentiation requires immunohistochemistry and/or electron microscopy.   

 

Immunohistochemistry supports an origin from the neural crest, being positive for various neuropeptides 

and neuroendocrine markers, such as neuron-specific enolase (NSE), chromogranin A, synaptophysin and 

protein gene product 9.5 (PGP9.5) (Patnaik et al., 2001; Bagnasco et al., 2003), with variability in the 

expression of chromogranin, synaptophysin or both (van der Steen et al., 2021). Merkel cells are also 

positive for CK20, CK18, p63 (Dohata et al., 2015), and they are negative for CD45 and CD18 ruling out a 

leukocyte origin. Neoplastic cells do not react to glial fibrillary acidic protein, α‐smooth muscle actin, 

vimentin, CD3, CD79a, Melan‐A, MUM-1. 

 

Ultrastructurally, the neoplastic cells are characterized by loosely arranged, often perinuclear intermediate 

filaments, numerous desmosomes, interdigitating cellular projections, and intracytoplasmic clusters of 110-

165 nm membrane-bound dense core neurosecretory granules, which are mainly concentrated in the 

cytoplasmic processes (Konno et al., 1998; Patnaik et al., 2001).  
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