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Carcinoma of the breast is one of the most prevalent types of human
neoplasia. The cause, nature and control of breast cancer have been
studied in human subjects insofar as possible, but many experimental
procedures are impossible to perform in man. Thus, the viral mammarv
neoplasms of inbred strains of rodents have been used extensively in
etiologic, pathogenetic and therapeutic studies. The primary disadvan-
tage of these murine models is that thev differ from the human disease
in three major respects: a) the rodents are highly inbred, genetically
uniform populations; b) the tumors are pathologicallv different from
those seen in man and c) viral particles are present in the tumors. In
contrast, mammary tumors occurring spontaneously in the general dog
population represent a more appropriate model of human breast
neoplasia.

Veterinarians have long recognized that mammarv tumors are among
the most common canine neoplasms, and a number of these have been
studied epidemiologicallv or pathologically.'-3 These studies have shown
many features in which mammary neoplasia of the dog bears strong
resemblance to that of man.4'
The incidence of naturally occurring breast tumors in the dog is two

or three times greater than the level reported in human populations.> 6
The peak reported incidence in man is in the 50 to 58 year age group;
in dogs the highest incidence is observed in animals which are 8 to 11
years old, a comparable age group.'-' Sex distribution is very similar in
both man and dogs. Breast cancer is almost entirely a disease of females;
cases in both human and canine males are reported, but these are rare
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Fig 1-Infiltrating adenocarcinoma of duct origin in a canine mammary gland.
Clumps of neoplastic cells are present in lymphatic spaces. Tumors of this type
are relatively common (H&E, x 80).

events.3' 5-8 The importance of the role of the sex hormones in mammary
neoplasia is further indicated in the dog. In animals oophorectomized
before puberty the risk of cancer is 0.5% that of intact females.3 Later
castration is less effective in preventing the disease.1' 6'9 In humans there
is some evidence that early oophorectomy also decreases the risk of breast
cancer.5 It has been found that nulliparous woman have a significantlv
higher incidence of breast cancer than do their multiparous counter-
parts. Similarly in dogs, a higher incidence has been reported in
nulliparous bitches and in animals which have had few litters compared
to bitches which have whelped large numbers of litters. These intact
but unbred bitches also have a varietv of other reproductive disorders
including irregular estrous cycles, cystic hyperplasia of the endome-
trium and pyometra.1 3'9 A major deficiency of most epidemiologic
studies of canine mammary tumors is lack of differentiation of various
mammary lesions, even to the point of distinguishing benign from
malignant lesions.
The pathologic study of canine mammarv lesions has in many respects

followed that of human breast disease. After considerable study and
controversy, surgical pathologists have arrived at widely accepted
classification systems for human breast lesions, and in most instances
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Fig 2-Mixed tumor of the canine mammary gland. The micrograph contains
areas of proliferating epithelial and stromal elements including cartilage (x 165).

histologic criteria have prognostic significance.'8 Several pathologic
studies of canine mammary tumors have been published, and several
classification systems have been proposed,1-3 but there is still variability
in nomenclature used by veterinary pathologists.

Histologically benign lesions have been found in dog mammary tis-
sue; these are morphologically very similar to those recognized com-
monly in the human breast.", 10 In man, such lesions are correlated with
an increased incidence of breast cancer.7'8 No such study has been re-
ported in dogs.

Most malignant human breast lesions are infiltrating carcinomas of
the duct system.7'8 Several histologic patterns are recognized and asso-
ciated with clinical behavior and prognosis. The dog also has infiltrating
malignant epithelial neoplasms of duct origin which are histologically
very similar to those in man (Figure 1). Several studies have shown that
approximatelv 40 of all canine mammarv tumors are adenocarcino-
mas;1 thus the incidence is at least equivalent to that in the human
population. Lobular carcinoma and lobular carcinoma in situ are re-

ported to occur as 10% of all canine carcinomas.3 This figure also
corresponds to human incidence. These malignant epithelial breast
neoplasms in the dog thus represent a close model of human breast
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cancer in morphology, behavior and incidence.
The great similarity between the two species has been obscured by

the presence of another t,ype of proliferative canine breast lesion, the
mixed tumors (Figure 2). Although mixed tumors of the breast are
reported in man, they are rare occurrences. In contrast, approximately
50% of the total breast lesions reported in dogs are benign and malig-
nant mixed mammarv tumors. The nature of these tumors and the
source of the mvxoid, chondroid and osteoid elements present within
them has caused considerable speculation. Recently it has been shown
that they arise from myoepithelial cells." The malignant potential of
canine mixed tumors is probably low, and those which do metastasize
most commonly do so as carcinomas. Other neoplastic mammary lesions
also occur in dogs; as in man, sarcomas of the breast are uncommon
lesions.

Availability

In conclusion, the naturally occurring carcinomas of the canine mam-
mary gland are important models of human breast cancer. These models
are readily available from the general dog population, are epidemiolog-
ically and pathologically similar to their human counterparts, and lend
themselves to a variety of experimental manipulations.
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