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Abstract: This is a report on the cytologic analysis of the mammary papillar
discharge in a 7-year-old female Doberman dog with an invasive micropap-
illary carcinoma. Cytologic evaluation of nipple discharge is a well-known
method for the rapid diagnosis of breast cancer in women. However, there
isno previous report regarding the use of this technique for assessing mam-
mary tumors in dogs. The aim of this study was to describe the use of mam-
mary papillar discharge cytology for diagnosing a micropapillary carcinoma
in a dog. Cytologically, evaluation of the papillar discharge revealed cells
arranged in clusters in a papillary pattern or in a morula-like arrangement,
suggesting the diagnosis of a micropapillary carcinoma, which was subse-
quently confirmed by histopathology. Thus, mammary papillar discharge
cytology should be considered as an ancillary method for evaluating mam-

DOI:10.1111/vep.12269

Case Presentation

A 7-year-old female Doberman dog was admitted to
the Veterinary School Teaching Hospital of the
Federal University of Minas Gerais, Belo Horizonte,
Brazil, with a mammary tumor characterized by a
nonulcerated, nonalopecic, plaque-like, firm subcuta-
neous mass extending from the right caudal abdomi-
nal to the inguinal mammary glands with indistinct
borders. The mass grew rapidly, was located in the
dermis and subcutaneous tissue, and was adherent to
the adjacent tissues. The presence of a serous papillar
discharge was observed. The discharge and fine-nee-
dle aspirates (FNA) from the primary tumor were
collected with a 25 x 7 mm needle and smeared onto
glass slides. Smears were air-dried, methanol-fixed,
and stained using a Giemsa-type stain (Merck, Darms-
tadt, Germany).

Cytologic evaluation of the mammary papillar
discharge revealed samples with moderate cellularity
composed of epithelial cells arranged in clusters in a
papillary  (Figure 1A) or morule-like pattern
(Figure 1B). Cells had a moderate amount of baso-
philic cytoplasm with distinct borders and round to

mary diseases in dogs.

oval nuclei with coarse chromatin and one or 2 prom-
inent nucleoli. Moderate anisocytosis and anisokaryo-
sis, high nuclear/cytoplasmic ratio, nuclear molding,
binucleate cells and presence of foamy macrophages
were also observed. The FNA sample was highly cellu-
lar, with numerous large epithelial cells arranged in a
papillary fashion or in morule-like arrangements
(Figure 2), and composed of similar neoplastic epithe-
lial cells as described in the papillar discharge. In addi-
tion, isolated round to oval cells were detected. They
had nuclei with irregularly distributed chromatin with
one or 2 prominent nucleoli. The cytologic diagnosis
was that of a malignant epithelial neoplasm. Given
the morphologic features of the neoplastic cells
described above and the anatomic location of the
tumor, a presumptive diagnosis of a micropapillary
mammary carcinoma was made.

The tumor was surgically excised in conjunction
with a superficial inguinal lymph node. Grossly, the
surgical specimen was characterized as a plaque-like,
white, and somewhat lobulated mass weighing
75.70 g and measuring 14.7 x 6.3 x 2.0 cm. Tissue
samples were fixed in formalin and routinely pro-
cessed. Subsequently, 4-pm sections were cut and
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Figure 1. Smear of mammary papillar discharge of a dog with a
mammary tumor. (A) Clusters of epithelial cells in a micropapillary
pattern. Giemsa, x40 objective. (B) Morule- like clusters of neoplastic
cells. Giemsa, x40 objective.

Figure 2. Smear of a fine-needle aspirate obtained from a mammary
tumor in a dog. Clusters of epithelial cells in a micropapillary pattern
similar to those seen in the papillar discharge cytology were observed.
Giemsa, x20 objective.

stained with hematoxylin and eosin for microscopic
evaluation.

Histologically, the neoplasm was characterized by
clusters of epithelial cells without central fibrovascular
cores. Such clusters were separated from the extracel-
lular matrix by empty clear (cystic) spaces with the cel-
lular apical surface polarized toward the outside. Some
of these cystic spaces resembled lymphatic vessel-like
channels and were filled with epithelial cells exhibiting

Papilla discharge of a canine micropapillary carcinoma

a micropapillary pattern. Epithelial cells arranged in a
similar histologic pattern were observed within mam-
mary ducts (Figure 3A,B). In addition, morule-like
clusters of epithelial cells were observed in the cortex
and medulla of the inguinal lymph node. The pre-
sumptive diagnosis of micropapillary carcinoma made
by cytology was confirmed by histopathology. Conse-
quently, a final diagnosis of an invasive micropapillary
carcinoma of the mammary gland with neoplastic cells
within the mammary papilla discharge was made.

Discussion

Cytologic examination of the papillar discharge is
an easy-to-perform, noninvasive, highly reliable

diagnostic test for patients with breast lesions." How-

Figure 3. Histologic section of a mammary micropapillary carcinoma in
a dog. (A) Irregular cystic formations with epithelial cells arranged in a
micropapillary pattern. The same cells can be observed within the
mammary duct. H&E, x20 objective. (B) Higher magnification providing a
detailed view of the characteristic features of micropapillary carcinoma
in the cell clusters within the mammary duct. H&E, x40 objective.
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ever, despite the high frequency of mammary lesions
in dogs, there is no report describing the use of this
method for assessing mammary lesions. There is only
one report describing the use of this technique in a case
of dirofilariasis diagnosed by papillar discharge cytol-
ogy in a bitch.?

In women, nipple discharge cytology (the name
used for papillar discharge cytology in women) is clas-
sified as physiologic or pathologic. Physiologic dis-
charge is usually bilateral and originating from several
ducts. The most common etiologies include pregnancy,
lactation, hypothyroidism, pituitary adenoma, oral
contraceptives, antihypertensives, and tranquilizers.
Pathologic nipple discharge is often not related to lacta-
tion, it is usually persistent and typically unilateral,
involving just a single duct.” Nipple discharge can have
variable characteristics, including a milky or multicol-
ored appearance, and sticky, purulent, clear, and
watery, yellow or serous, pink or serosanguineous,
and sanguineous consistency. These characteristics
may also assist in the early diagnosis and management
of mammary gland disease.*

In this study, the cytologic characteristics observed
in smears of mammary papillar discharge were similar
to those reported for canine micropapillary carcinomas
obtained by fine-needle aspiration in dogs.>® Canine
mammary invasive micropapillary carcinoma is a mor-
phologically distinctive type of invasive carcinoma of
the mammary gland of dogs that has recently been
described.”® The tumor is characterized by the pres-
ence of tumor cells in morula-like clusters inside cystic
spaces. This histologic type has been associated with
Ilymph node metastases and a poor prognosis in both
women’ and dogs.®'° In the present case, the charac-
teristic morphologic features allowed the diagnosis of
the neoplasm by evaluating the mammary papillar
discharge.

Criteria for nipple discharge cytology have been
well defined, but there is a certain morphologic over-
lap of features between benign and malignant
entities.'! In this case, the cytologic diagnosis of malig-
nancy was possible and later confirmed by histopathol-
ogy, indicating that mammary papillar discharge
cytology can provide a reliable diagnosis. However, as
this is the first report on one case, it is not possible to
make further assumptions regarding the differentia-
tion of benign and malignant lesions in dogs using just
cytology.

According to some authors!?, the observation of
epithelial cell groups in nipple discharge cytology is
strongly suggestive of neoplastic disease. Pathologic
nipple discharge is most commonly caused by benign
conditions like intraductal papillomas, duct ectasia,
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papillomatosis, mastitis, and fibrocystic changes.>*
The evaluation and diagnosis of the discharge is impor-
tant for the early detection of carcinoma, when pres-
ent; and in the case of benign disease, it is necessary to
stop the incommodious discharge.* The majority of
women with breast cancer who manifest with isolated
nipple discharge have an early stage disease associated
with in situ ductal carcinoma.'’

Previous studies have demonstrated important
disagreement regarding the sensitivity, specificity, and
accuracy of nipple discharge cytology in women.''*
The most common factor that led to false-negative
results in cytology was the insufficient cellularity of
specimens.'® Nipple discharge cytology alone was
highly reliable in identifying 92.3% of all atypical and/
or malignant lesions and 69.6% of benign intraductal
papillomas, so the vast majority of worrisome lesions
were identified by cytology and these findings directed
surgeons to further investigation, indicating the diag-
nostic value of this method.! A lower sensitivity has
been attributed to nipple discharge when compared to
FNA analysis in women, particularly because neoplas-
tic cells tend to decrease or disappear in the nipple dis-
charge. This lack of cellularity can make a reliable
diagnosis impossible.'” However, practically no signifi-
cant difference in specificity has been demonstrated"®,
while the percentage of false-negative results was
higher in comparison to false-positive results.'”

The College of American Pathologists Interlabo-
ratory Comparison Program in Nongynecologic
Cytopathology is skeptical concerning the usefulness
of spontaneous nipple discharge cytology.'' As in
many other types of cytologic assessments, a cyto-
logic diagnosis of benign nipple discharge cytology
does not exclude malignancy, and any suspicion for
a malignant cell population requires confirmation of
the malignancy of a process in the mammary gland
prior to definitive patient management.'' Neverthe-
less, despite the possibility of not confirming
malignancy, nipple discharge can help in the differ-
entiation of neoplastic disease from other conditions,
such as infections. In dogs, considering the high fre-
quency both of mammary tumors and mammary
inflammation due to infection, cytologic evaluation
of mammary papillar discharge may be a new
method complementing the routinely used FNA and
histopathologic examination of the mammary gland.

Conclusions

Cytologic analysis of mammary papillar discharge
represents an uncomplicated diagnostic method that
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may be implemented as an ancillary technique for
diagnosing mammary lesions, including mammary
carcinoma. This technique is largely used in women
with breast lesions. However, there are no studies
regarding the use of mammary papillar discharge for
diagnostic purpose in canine mammary gland tumors.
Therefore, further studies are encouraged to assess the
usefulness of this technique in dogs.
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