DIAGNOSTIC DILEMMA

A Metastatic Renal Carcinoid
Tumor Presenting as Breast

Mass: A Diagnostic Dilemma

Farnaz Hasteh, mp.,' Robert Pu, mp.,, Ph.0.,2 and Claire W. Michael, m.0.%*

We present clinicopathological and cytological findings of a
well-defined breast mass in a patient with history of primary re-
nal carcinoid tumor. Fine-needle aspiration (FNA) cytology
showed monotonous tumor cells with plasmacytoid appearance
arranged singly and in small clusters. Occasional tumor cells
were arranged in acinar architecture resembling glandular dif-
ferentiation. Tumor cells showed fine speckled chromatin. The
unusual location for metastasis of this rare type of carcinoid tu-
mor and overlapping cytological features with primary mam-
mary carcinoma led to an erroneous preliminary cytological di-
agnosis of primary breast carcinoma with plasmacytoid features.
Tumor cells in the corresponding cell block showed strong dif-
fuse positivity for synapthophysin and pan-cytokeratin with weak
focal positivity for chromogranin markers. These patterns of im-
munostaining were similar to the original renal carcinoid tumor.
To the best of our knowledge, a few cases of carcinoid tumor
metastatic to the breast have been reported in the literature and
more than half of these cases were initially misdiagnosed as pri-
mary breast carcinoma causing unnecessary surgical treatment.
This is a first reported case of metastatic renal carcinoid tumor
into breast diagnosed with FNA biopsy. This report highlights
the cytological features of well-differentiated neuroendocrine tu-
mor (carcinoid tumor) and its potential diagnostic pitfalls.
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Neuroendocrine tumors are a family of neoplasms with
wide range of morphologic, functional, and behavioral
characteristics. These neoplasms originate from endocrine
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glands, nerve elements, or the diffuse endocrine system.
They produce biologically active amines and peptide hor-
mones. These tumors show evidence of neuroendocrine
differentiation by variable positive staining for neruroen-
docrine markers such as synapthophysin and chromo-
granin. The epithelial type neuroendocrine tumors also
show positive staining for pan-cytokeratin marker in a
perinuclear dot-like pattern. Characteristically, these
tumors show some similar cytological features regardless
of the primary organ of origin. The goal of this article is
to report an unusual metastatic location for a rare case of
neuroendocrine tumor. We also briefly discuss the cyto-
logical features of well-differentiated neuroendocrine tu-
mor (carcinoid tumor) with its differential diagnostic pit-
falls.

Case Reports

Clinical history

A 61-year-old African—American woman from an outside
hospital was referred to our institution for a second opin-
ion regarding a 2-cm palpable mass, located in the upper
outer quadrant of her right breast. She had a history of
left nephrectomy 5 years ago for a primary renal carci-
noid tumor. A fine-needle aspiration (FNA) biopsy of the
mass was requested.

Materials and Methods

FNA biopsies were performed using 23-gauge needles.
On each pass, a drop of aspirated material was transferred
into a glass slide and was smeared with another slide.
One slide was air-dried and stained with rapid Diff-Quick
stain for on-site assessment of sample adequacy and pre-
liminary diagnosis. The other slide was alcohol-fixed and
brought back to the laboratory for Papanicolaou stain.
Needle rinses in Cytolyt solution were made into para-
ffin cell-blocks, and 4 um sections were stained with

© 2007 WILEY-LISS, INC.



Diagnostic Cytopathology DOI 10.1002/dc

METASTATIC RENAL CARCINOID TUMOR AS BREAST MASS

CLEN N .:fb

" !-‘ ;‘.i' #'.: .;:§ .‘. Ll &”J
: - "
AL YR 4
PN 3e, Bey
\::- \‘:':!u :'*M.:l

Fig. 1. A and B: FNA of breast mass show singly arranged and loose clusters of tumor cells with striking monotonous and plasmacytoid appearance
(DQ and Papanicolaou stains, low power). [Color figure can be viewed in the online issue, which is available at www.interscience.wiley.com.]

Fig. 2. Rare cluster of apocrine cells present with the tumor cells (DQ
stain, high power). [Color figure can be viewed in the online issue,
which is available at www.interscience.wiley.com.]

hematoxylin—eosin (H&E). A total of five passes were per-
formed with one pass taken only for the preparation of cell
block and possible immunohistochemistry studies.

Results

Cytological findings

At low power microscopic magnification, the smears
were cellular and composed of singly arranged and loose
clusters of tumor cells with striking monotonous appear-
ance (Fig. 1A). Benign appearing apocrine cells were
seen mixed with tumor cells suggesting a fibrocystic
background and the possibility of primary mammary ori-
gin of tumor (Fig. 2). The tumor cells had plasmacytoid
appearance with eccentric nuclei and moderate amount of
cytoplasm (Figs. 1A and B). The cytoplasm of tumor cells
contained rare metachromatic granules in the Diff-Quick
stain (Fig. 3). The nuclei of tumor cells had fine powdery

Fig. 3. Metachromatic granules present in cytoplasm of tumor cells (DQ
stain, high power). [Color figure can be viewed in the online issue,
which is available at www.interscience.wiley.com.]

chromatin with smooth nuclear membrane and small dis-
tinct nucleoli. Occasional tumor cells arranged in acinar
architecture resembling glandular differentiation with few
cells contained cytoplasmic vacuoles suggesting mucin
production (Fig. 4). Small size blood vessels were not
identified. The background was clean with no tumor cell
necrosis or mitotic activity. On site preliminary diagnosis
of primary mammary carcinoma with plasmacytoid features
with differential diagnosis of metastatic renal carcinoid
tumor was made pending further evaluation. Consequently,
upon examining the alcohol-fixed, Papanicolaou-stained
smears, the neoplastic cells showed more classical features
of neuroendocrine differentiation with fine speckled or salt
and pepper chromatin and occasional rosette formation
(Fig. 4). These features supported the diagnosis of a neuro-
endocrine tumor, likely metastatic from primary renal car-
cinoid tumor.
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Fig. 4. Tumor cells show salt and peppery chromatin with rare cytoplas-
mic vacuole (Papanicolaou stain, high power). [Color figure can be
viewed in the online issue, which is available at www.interscience.
wiley.com.]
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Fig. 5. Renal carcinoid tumor with angiolymphatic invasion (H&E
stain). [Color figure can be viewed in the online issue, which is available
at www.interscience.wiley.com.]

A representing section of the original renal carcinoid
slide was also reviewed upon request from outside insti-
tute. Tumor showed classic features of typical carcinoid
tumor in any other organ with extensive angiolymphatic
and perirenal invasion (Fig. 5).

Immunohistochemistry findings

Immunohistochemistry (IHC) studies were performed
on the corresponding cell block to explore the immunor-
eactivity of tumor cells for cytokeratin, hormonal recep-
tors, and neuroendocrine markers. The pattern of staining
were similar to that the original renal carcinoid tumor
with diffuse strong synapthophysin positivity (Fig. 6A)
and weak focal positivity for chromogranin. Tumor cells
also showed strong diffuse positivity for another neuroen-
docrine marker (CD 56) (Fig. 6B). No immunoreactivity
was seen for gross cystic disease fluid protein-15
(GCDFP-15), ER, and PR markers. In contrast, the benign
apocrine cells showed positive staining for GCDFP-15.
These immunophenotypic features were also supportive
for the diagnosis of metastatic renal carcinoid tumor (see
discussion).

No tissue biopsy was obtained and follow-up CT scan
also showed widespread metastatic disease with multiple
liver and bone metastasis. Currently, the patient is under
special chemotherapy regimen (Sandtropin) for metastatic
carcinoid tumor with scheduled follow-up imaging studies
after the completion of treatment.

Discussion

The most common primary sites for metastatic carcinoid
tumor are gastrointestinal (ileum), pulmonary tract, and
pancreas.! This tumor rarely occurs in kidney, with about
50 reported cases in the literature.” A significant number
of thezse patients with metastatic disease had a poor prog-
nosis.
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Fig. 6. A and B: Tumor cells show strong positivity for synaptophysin and CD56 (cell block section). [Color figure can be viewed in the online issue,

which is available at www.interscience.wiley.com.]
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Fig. 7. Endobronchial carcinoid tumor with tumor cells around small
sized blood vessels (Papanicolaou stain, high power). [Color figure can
be viewed in the online issue, which is available at www.interscience.
wiley.com.]

The common metastatic sites of general carcinoid tu-
mor diagnosed by FNA biopsy include liver, lymph node,
and the retroperitoneum.” Rare cases of metastatic carci-
noid tumor to the breast have been reported in the litera-
ture with majority of these cases primarily misdiagnosed
as primary breast carcinoma causing unnecessary surgical
treatment.* To the best of our knowledge, this is the
first case of metastatic renal carcinoid tumor, which is
diagnosed by fine needle aspiration biopsy.

While the cytological features of carcinoid tumor/well
differentiated neuroendocrine tumor (WDNET) have been
described in the literature, the potential diagnostic pitfalls
of such diagnosis when it manifests as a metastasis to
other organs such as breast are not adequately described.

FNA biopsies of carcinoid tumor/WDNET in general
are cellular. Tumor cells are usually arranged singly, in
loose clusters or trabecule. A helpful feature is the pres-
ence of feathery arrangement of tumor cells around small
sized blood vessels (Fig. 7). The cells exhibit a plasmacy-
toid appearance with small to moderate amount of cyto-
plasm (Figs. 1A and B). Finding metachromatic granules
in Diff-Quik stain is evidence of neuroendocrine differen-
tiation (Fig. 3). The most reliable feature is presence of
salt and pepper chromatin with or without small nucleoli
that are best seen in Papanicolaou-stained smears (Fig. 4).
Occasional acinar like or rosette formation of tumor cells
are uncommon features in FNA biopsy, which can mimic
glandular formation. Tumor cell necrosis and mitotic ac-
tivity are usually absent in typical carcinoid tumor or
WDNET.

The cytological features of our case as described previ-
ously showed clear evidence of diffuse neuroendocrine
differentiation with cytoplasmic metachromatic granules,
salt and pepper chromatin pattern, and monotonous
appearance of tumor cells. However, unusual metastatic

location for this renal carcinoid tumor, absence of feath-
ery arrangement of tumor cells around blood vessels,
occasional acinar arrangement of tumor cells, rare cyto-
plasmic vacuoles, and benign apocrine cells mixed with
tumor cells raised the preliminary diagnosis of primary
mammary carcinoma with plasmacytoid features and neu-
roendocrine differentiation.

Overall, the differential diagnosis for mammary carci-
noma with plasmacytoid features includes primary adeno-
carcinoma with neuroendocrine differentiation, primary
versus metastatic neuroendocrine (carcinoid) tumor, and
invasive lobular carcinoma. Generally, lymphoprolifera-
tive disorders such as extranodal MALT lymphoma and
malignant melanoma are also in the differential diagnosis
because of cytological similarities especially the predomi-
nant pattern of single plasmacytoid cells.

Primary adenocarcinoma of breast with focal neuroen-
docrine differentiation should only show immunohisto-
chemical expression of few cells with neuroendocrine
markers.'? In addition, tumor cells show cytological fea-
tures of adenocarcinoma with more nuclear overlapping
and irregular nuclear borders. In contrast, primary neuro-
endocrine tumor of the breast is an uncommon carcinoma
that usually occurs in older women with no history of
primary carcinoid tumor in any other organs.'” Accord-
ing to the WHO classification of breast tumors, this spe-
cific terminology is used when more than 50% of tumor
cells show positivity for neuroendocrine markers.' His-
tologic grading and the stage of disease are the most im-
portant prognostic factors. The cytological and histologi-
cal features of primary versus metastatic neuroendocrine
carcinoma into the breast are similar. The presence of
carcinoma in situ supports a primary mammary carci-
noma.'® In addition, the primary breast neuroendocirne
carcinoma usually shows immunoreactivity for neuroen-
docrine markers, GCDFP-15, and hormonal recep-
tors.'%!" In contrast, the metastatic neuroendocrine carci-
noma does not stain for the hormonal receptors and
GCDFP-15.

Aspirate materials of primary classical lobular carci-
noma of breast have low to intermediate cellularity with
uniform population of small cells with moderate atypia
and occasional cytoplasmic vacuoles or signet ring cells.
The nuclei of lobular carcinoma do not show salt and
pepper chromatin pattern. By immunostains, they show
focal expression of neuroendocrine markers with positive
staining for hormone receptors.'?

FNA biopsy of malignant lymphoma shows monoto-
nous population of single atypical cells with scant cyto-
plasm. The nuclei are more hyperchromatic and lympho-
glandular bodies are usually seen in the background.
Immunophenotypic features by immunostains or flowcy-
tometry are helpful for diagnosis and classification of this
tumor.
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Finally the aspirates of metastatic malignant melanoma
are quite cellular with many single cells with eccentric
nuclei and distinct nucleoli and significant nuclear pleo-
morphism in contrast to monomorphic appearance of car-
cinoid tumor (WDNET). Occasional nuclear binucleation,
intranuclear inclusion, and immunostaining patterns such
as positive staining for HMB45 and S100 markers are
supportive for diagnosis of malignant melanoma.

Overall, the FNA biopsy was a useful tool for the diag-
nosis of metastatic carcinoid tumor in our patient avoiding
surgical excision and early initiation of chemotherapy reg-
imen. In our case, the combination of cytomorphology
and IHC results in conjunction with the patient past medi-
cal history enabled us to make a correct diagnosis and
exclude the possibility of primary breast carcinoma.
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