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Background and objectives: The purpose of this study was to clarify the cytological profiles of solid

papillary/neuroendocrine mammary carcinoma in situ (SP/NE-CIS).

Methods: We cytopathologically analyzed 26 fine needle aspiration (FNA) smears and 17 nipple discharge smears

obtained from 36 Japanese patients with SP/NE-CIS.

Results: The background of the FNA smears was clear in 17 cases (65%), mucoid in five cases (19%), hemorrhagic in

three cases (12%) and necrotic in one case (4%) (Table 1 and Fig. 1). Cellularity was high in 25 cases (96%) and low in one

case (4%). Characteristically, SP/NE-CIS cells were loosely arranged in three-dimensional, solid clusters or singly

dispersed (Fig. 1a). Well-developed vascular cores with or without cancer cells were occasionally recognized (Fig. 1b,e).

Cancer cells were polygonal or spindle-shaped with a fine-granular, abundant cytoplasm (Fig. 1c,d). Nuclei with

finely granular chromatin were round or ovoid and often eccentrically located (i.e. plasmacytoid appearance) (Fig. 1d).

Mitotic figures were infrequent. Nuclear grade was estimated to be low in 88% (23/26) of the samples (Table 1).

Most nipple discharge smears had fairly-low cellularity with poorly-preserved cell clusters in markedly hemorrhagic

backgrounds (Fig. 2a,b), although two (12%) were extremely cellular with cytological characteristics similar to those of the

FNA smears (Fig. 2c). Preoperative cytological cancer diagnoses were made in 46% (12/26) of FNA smears and 0% (0/17)

of nipple discharge smears (Table 2). Immunohistochemistry for specific neuroendocrine markers confirmed the

neuroendocrine nature of this tumor in adequate cytological specimens as well as histological specimens (Fig. 3).

Conclusions: SP/NE-CIS has distinctive cytopathological features and can, therefore, be diagnosed as a carcinoma with

neuroendocrine features in most FNA and some nipple discharge smears by cytologic examination employing

immunohistochemical techniques. We emphasize that a breast lesion with these features may be in situ and not invasive,

and also that there is a risk of under-diagnosis.
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Table 2.   Preoperative cytological diagnoses of solid papillary/neuroendocrine mammary carcinoma in situ

Figure 2. Cytological findings on nipple discharge smear of solid papillary

/neuroendocrine mammary carcinoma in situ. (a) Markedly hemorrhagic

background (PAP, x100). (b) A small tumor cell cluster with marked cell

degeneration (PAP, x400). (c) In some cellular smears, loosely connected

cancer cells have finely granular cytoplasm and eccentric nuclei despite some

degeneration (PAP, x400).

Figure 3. Immunohistochemical findings of solid papillary

/neuroendocrine mammary carcinoma in situ. (a) Tumor cells

forming clusters are diffusely positive for chromogranin A in a

highly cellular nipple discharge smear (x200). (b) Fine granular

positivity for synaptophysin in the cytoplasm of cancer cells in

a fine needle aspiration smear (x400).
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Clear, occasionally mucoid or hemorrhagic 

High (96%) 

Solid and loosely-arranged cancer cell clusters 

Single dissociated cancer cells 

Well-developed vascular cores with or without 

cancer cells 

 

Polygonal or spindle shape 

Fine-granular, abundant  

Intracellular mucin in some cells 

Round to ovoid, frequently with eccentric locations  

Fine-granular chromatin pattern 

Inconspicuous nucleoli 

Low nuclear grade (88%) 

 

Table 1.  Cytological features in 26 fine needle aspiration smears of 

solid papillary/neuroendocrine mammary carcinoma in situ 

 

 

Figure 1. Cytological findings on fine needle aspiration smear of solid

papillary/neuroendocrine mammary carcinoma in situ. (a) Loosely arranged

cancer cell clusters and single, dissociated cancer cells (PAP, x100).

(b) Three-dimensional cell clusters showing solid architecture and an

adjoining capillary vessel (PAP, x100). (c) Detached cancer cells with round,

ovoid or spindle-shaped nuclei are polygonal or spindle-shaped (PAP, x400).

(d) Cancer cells with abundant finely granular cytoplasm and eccentrically

located nuclei having a fine granular chromatin pattern (PAP, x600).

(e) Glomeruloid arrangement of blood capillaries (fibrovascular cores)

(PAP, x200). (f) Extracellular mucin (PAP, x200).


