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= (EH’E}M)THE Mammary (cystic) duct ectasia
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Pathology of domestic animals, 6th ed., Vol.3, p.459-464, Elsevier, 2015.
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1 Malignant tumors 2
1.1 Noninfiltrating (in situ) carcinoma 2.1 Adenoma
1.2 Complex carcinoma 1 Simple adenoma

2.1.
1.3 Simple carcinoma 2.1.2 Complex adenoma
3.1 Tubulopapillary carcinoma 2.1.3 Basaloid adenoma

3.2 Solid carcinoma 2.2 Fibroadenoma

3.3 Anaplastic carcinoma 2.2.1 Low-cellularity fibroadenoma
2.
3
4

1.
1.
1.
1.4 Special types of carcinomas 2.2 High-cellularity fibroadenoma
1.
1.
1.
1.

4.1 Spindle cell carcinoma 2.3 Benign mixed tumor
4.2 Squamous cell carcinoma 2.4 Duct papilloma
4.3 Mucinous carcinoma
4.4 Lipid-rich carcinoma 3 Unclassified tumors
1.5 Sarcoma
1.5.1 Fibrosarcoma 4 Mammary hyperplasias/dysplasias
1.5.2 Osteosarcoma 4.1 Ductal hyperplasia
1.5.3 Other sarcomas 4.2 Lobular hyperplasia
1.6 Carcinosarcoma 4.2.1 Epithelial hyperplasia
1.7 Carcinoma or sarcoma in benign tumor 4.2.2 Adenosis

4.3 Cysts

4.4 Duct ectasia

4.5 Focal fibrosis (fibrosclerosis)
4.6 Gynecomastia
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Weterinary Pathology
2014, Vol. 51(8) 1090-1095

Differences in Indicators of Malignancy © The Author(s) 2014

Reprints and permission:
sagepub.com/journal sPermissions.nav

Between Luminal Epithelial Cell Type and DOI: 10.1177/030098581351 6637

vet.sagepub.com

Myoepithelial Cell Type of Simple Solid ©
Carcinoma in the Canine Mammary Gland

H. Yoshimura', R. Nakahira', T. E. Kishimoto', M. Michishita',
K. Ohkusu-Tsukada', and K. Takahashi'

Abstract

Routinely diagnosed simple solid carcinoma (SSC) of the canine mammary gland comprises a heterogeneous group of tumors.
Seventy-two cases that had been diagnosed as SSC based on hematoxylin and eosin—stained tissue sections were reclassified
immunohistochemically on the basis of myoepithelial markers p63 and a-smooth muscle actin, as well as a luminal epithelial
marker cytokeratin 8. Only 23 cases (32%) were true SSC, composed only of luminal epithelial cells, whereas | | cases (|5%) were
malignant myoepithelioma (MM), composed predominantly of myoepithelial cells, and 38 cases (53%) were biphasic carcinoma
(BC), characterized by biphasic proliferation of luminal epithelial and basal/myoepithelial components. As the pathological
parameters were compared between the reclassified tumor types, infiltrative potential, vascular/lymphatic invasion, lymph node
metastasis, and Ki-67 labeling index were higher in true SSC compared with MM and BC, suggesting that the former may exhibit a
poorer prognosis compared with the latter two.
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1 Malignant tumors 3 Unclassified tumor
1.1 Noninfiltrating (in situ) carcinoma
1.2 Tubulopapillary carcinoma 4 Mammary hyperplasias/dysplasias
1.3 Solid carcinoma 4.1 Ductal hyperplasia
1.4 Cribriform carcinoma 4.2 Lobular hyperplasia
1.5 Squamous cell carcinoma 4.2.1 Epithelial hyperplasia
1.6 Mucinous carcinoma 4.2.2 Adenosis
1.7 Carcinosarcoma 4.2.3 Fibroadenomatous change
1.8 Carcinoma or sarcoma in benign tumor (feline mammary hypertrophy,
2 fibroepithelial hypertrophy)
2.1 Adenoma 4.3 Cysts

2.1.1 Simple adenoma 4.4 Duct ectasia

2.1.2 Complex adenoma 4.5 Focal fibrosis (fibrosclerosis)
2.2 Fibroadenoma
2.2.1 Low-cellularity fibroadenoma
2.2.2 High-cellularity fibroadenoma
3 Benign mixed tumor
4

2.
2.4 Duct papilloma
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Pathology of domestic animals, 6th ed., Vol.3, p.459-464, Elsevier, 2015.
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Mammary dysplasia
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Veterinary Pathology
48(1) 117-131

Classification and Grading of Canine © The American College of

Veterinary Pathologists 201 |
Reprints and permission:

Mammary TumOI"S sagepub.com/fjournal sPermissions.nav
DOl: 10.1177/0300985810393258
http:f/vetsagepub.com

S

M. Goldschmidt', L. PefiaZ, R. Rasotto?,
and V. Zappulli’

Abstract

Mammary neoplasms are the most common neoplasm in female dogs. Two histologic classification systems for canine mammary
tumors and dysplasias have been published: the first in 1974 and a modification in 1999. This article provides a brief overview of
the two histologic classification systems. Since the publication of the second system, several new histologic subtypes of canine
mammary neoplasms have been described. These have been incorporated into the proposed new classification system. This
article also compares the grading systems for canine mammary carcinomas and their use for prognosis, along with the
histologic classification.

Keywords
canine, classification, dysplasia, grading, mammary, neoplasia



Proposed Histologic Classification: 2010
|: Malignant Epithelial Neoplasms

Carcinoma—in situ
Carcinoma-simple
a. Tubular

(Goldschmidt5M2010FEIE5H)

2: Malignant Epithelial Neoplasms—Special Types

Squamous cell carcinoma
Adenosquamous carcinoma
Mucinous carcinoma

Lipid-rich (secretory) carcinoma

b. Tubulopapillary
c. Cystic-papillary
d. Cribriform
Carcinoma~micropapillary invasive
Carcinoma-solid
Comedocarcinoma
Carcinoma—anaplastic
Carcinoma arising in a complex adenoma/mixed tumor

Spindle-eeH-carcmomas
Malignant myoepithelioma
Squamous cell carcinoma-spindle cell variant
Carcinoma-spindle cell variant

Inflammatory carcinomasee Inflammatory Carcinoma section)

3: Malignant Mesenchymal Neoplasms—Sarcomas

—The benign counterpart is still detectable in the section, OSteosarcoma
" Chondrosarcoma
Carcinoma—complex type "

- Fibrosarcoma

—The epithelial component 1s malignant, and the
myoepithelium-ts-benign.
Carcinoma and malignant myoepithelioma
— The epithetiat-and myoepithelial components are
malignant.
Carcinoma—mixed type
—The epithelial component is malignant; the myoepithelial
mesenchymal component is benign; and the mesenchymal
component is cartilage or bone.
Ductal carcinoma-malignant counterpart of ductal adenoma
Intraductal papillary carcinoma-malignant counterpart of
intraductal papillary adenoma

Hemangiosarcoma
Other sarcomas

4: Carcinosarcoma—mMalignant Mixed Mammary Tumor

Goldschmidt et al., Vet Pathol
48(1) 117-131, 2011.
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51 Benign|Neoplasms 7: Neoplasms of the Nipple

Adenoma-simple Adenoma
) . BN | Iy : et a2 Carcinoma
Intraductal papillary adenoma (duct papilloma”) aromoma. _ o —
Ductal adenoma (basaloid 'ldenom‘lq) Carcinoma with epidermal infiltration (Paget-like disease)
With squamous differentiation (keratohyaline granules)
Fibroad

8: Hyperplasial/Dysplasia of the Nipple

Complex adenoma (adenomyoepithelioma)
Benien mixed tumor Melanosis of the skin of the nipple

6: Hyperplasia/Dysplasia

Duct ectasia
Lobular hyperplasia (adenosis)
Regular
With secretory activity (lactational)
With fibrosis—interlobular fibrous connective tissue
With atypia

e o BROMEFEXP BMEELONNE (¥8) TH
Fibroadenomatous change o ngggﬁggg‘g %ﬁbtﬁaﬁ !

Gynecomastia

Goldschmidt et al., Vet Pathol
48(1):117-131, 2011.
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Pathology of domestic animals, 6th ed., Vol.3, p.459-464, Elsevier, 2015.



TRRFIEOHF OuDFLAR:E)

® SZIBIF D in

O EEND=HDANITAX

YIS SES OV
WAL Ty e 4 OL=F::::

o)L —Rp%A
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ANDFLAREDEIston-Ellis (Nottingham) grading systemh'sc
DEE/IONTF it

Table 2. Criteria for Histologic Malignant Grade

=§i73%

Tubule Formation

BOZHNE

Nuclear Pleomorphism

Mitoses per 10 HPF* /
Hj,v'|:uer-:hrc;\matismb

| point
Pefa® Tubule formation > 75% of the 1
20 1 Oﬂz specimen
l"lisdtarp9 Well marked tubule formation “'J—\__'\
2 points
Pena Moderate formation of tubular
arrangements (10-75% of the speci-
men) admixed with areas of solid 2
tumor growth =
Misdorp Moderate tubule formation N
3 points
Pena Minimal or no tubule formation (< 10%)
Misdorp Few or no tubules &5

Uniform or regular small nucleus and
occasional nucleoli
Mild nuclear pleomorphism and staining

Moderate degree of variation in nuclear
size and shape, hyperchromatic
nucleus, and presence of nucleoli
(some of which can be prominent)

Moderate nuclear pleomorphism and
staining

Marked variation in nuclear size and
hyperchromatic nucleus, often with
one or more prominent nucleoli

Marked nuclear pleomorphism and
staining

0-9 mltose

Occasional hyperchromatic nuclei
or mitotic figures per HPF

10-19 mitoses/ |10 HPF

2-3 hyperchromatic nuclei or mito-
tic figures per HPF

> 20 mitoses/|0 HPF

2-3 hyperchromatic nuclei or mito-
tic figures per HPF

* Pefia. HPF, high-power field.
® Misdorp.

JETHER TSR EASD

Castagnaro et al., J Comp Pathol 119(3):263-75, 1998.

Goldschmidt et al., Vet Pathol

48(1):117-131, 2011.



Histological Malignancy Grade

Total Scoring (A + B + C) Points Grade of Malignancy
o . o 3-5 | (low, well differentated)
BaTRENCIL— DA 67 Il (intermediate, moderately differentiated)
8-9 Il (high, poorly differentiated)
Table 4. Histological Grade and Follow-Up Categorical Variables.
Rec/Met” Cancer Death®
No Yes No Yes
Grade | n=29 28 | 29 0
%" 96.6 34 100 0.0
%" 54.9 7.1 55.8 00  BEEDOZEE(C
Grade |l n=19 16 3 16 3 TN
%" 842 158 84.2 158 ?_\%D
% 34 204 308 231 ©9EX9D
Grade Il n= 17 7 10 7 10
% 412 58.8 412 58.8
% 13.7 71.4 13.5 76.9

* Rec/Met is development of recurrences and/or metastases during follow-up
Ecriod (P < 001).
Death due to mammary cancer during follow-up period (P <.001).
¢ Percentage of grade.
? Percentage of Rec/Met.

Pefa et al., Vet Pathol 50(1):94-105, 2012.
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Small Animal Clinical Oncology, 5t ed., p.538-556, Elsevier, 2013.
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(Martin de las Mulas et al., Breast Cancer Res Tr 80:363-367, 2003;
Gama et al., Virchow’s Archiv 453:123-132, 2008.)
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(Kim et al., Vet J 189:318-322, 2011.)
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(Hsu et al., Vet J 180:116-123, 2009.)

Miller and Mohammed, Vet J 189:245, 2011.
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Tumors in domestic animals, 4th ed., p.575-606, Blackwell, 2002.
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® HER-3

(Kim et al., Vet J 189:318-322, 2011.)

® | -type amino acid transporter 1 (LAT1)
(Fukumoto et al., J Vet Med Sci 75(4):431-437, 2013.)

® JHMDHER-2

(Millanta et al., Vet Pathol 42:30-34, 2005.)
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Molecular Carcinogenesis of Canine Mammary Tumors: News
From an Old Disease

(Klopfleisch et al., Vet Pathol 48(1):98-116, 2011.)

Molecular Biological Aspects on Canine and Human Mammary
Tumors

(Roverta and von Euler, Vet Pathol 48(1):132-146, 2011.)
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