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ABSTRACT

Spontaneous canine mammary tumors were studied in bitches of diffe-
rent breeds at an age ranging from6-10 years.Twenty-two bitches
were positive to mammary tumors and eight were negative. The
mammary tumors were classified into three groups. The first group
contained fibrosarcoma, which was detected in 9 out of 22 bitches. In
this tumor, the mitotic activity was not obvious but the malignancy of
the tumor was based on high cellularity, polymorphism and
hyperchromatic nuclei. Some areas of the tumor showed metaplastic
changes in which the fibrocytes showed the feature of chondrocytes.
The second group of mammary gland tumors was classified as cystic
adenocarcinoma, which was detected in 6 out of 22 bitches. In this
tumor, there were dilated cysts, its wall was lined by cuboidal or
columnar epithelial cells and the cysts were empty or filled with
protein rich fluid or necrotic debris. In addition, in some areas of the
tumors, the lactating acini may show degenerative and hyperplastic
changes. The third group was classified as adenofibrosarcoma and
was detected in 7 out of 22 bitches. The tumors showed proliferation
of neoplastic cells of the acini and ducts and formed cystic and
papillary structures, which were separated by highly proliferated
fibrous strands.

INTRODUCTION

It is arguable that the dog suffers a higher incidence of neoplasia
than any other animal species including man. The recorded frequency of
one such tumor, that of mammary gland, is 3-4 times higher in the bitch
than it is in women. It has been suggested that bitch mammary tumor
might be a highly suitable model for human breast cancer (Raynaud et
al.,1981), and may lead to improved methods of treatment in human
breast cancer (Owen, 1979).
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Previous studies have intimated that mammary tumors in the dog,
although three times more prevalent, resemble those in man in several
ways: they are spontaneous, they have several histological types in
common with human tumors (Strandberg and Goodman, 1974; Owen,
1979), they also contain estrogen receptors(Evans and Pierrepoint,
1975; Monson et al., 1977) with an incidence comparable to estrogen
receptors in human tumors (Hamilton et al., 1977) and they can contain
progestin receptors (D’Arville and Pierrepoint, 1975). In the light of this
evidence, it has been suggested that canine mammary tumors can be
considered a suitable model for human breast cancer.

Theaim of the present work was to study the spontaneous mammary
tumors in bitch and their microscopical structure.

MATERIAL AND METHODS
Material:

Tissue specimens were collected from 30 bitches of different breeds
at 6-10 years old. Eight cases were free from mammary tumors while
twenty-two showed mammary tumors.Specimens of tissue were collected,
trimmed of fat and connective tissue and then fixed in formalin solution
for histopathological examination. Fixed tissue specimens were then sub-
jected for the routine technique of paraffin embedding. Paraffin sections
of 3-5 microns thick were prepared and stained with hematoxylin and
eosin (Bancroft and Stevens, 1990).

RESULTS

Spontaneous mammary tumors were found in twenty-two cases
ranging from 6-10 years old of different breeds.

Histopathological findings:

All tumors showed multifocal lesions. The first group consisted of
fibrosarcomas which were detected in 9 out of 22 bitches (Fig. 1-6). The
tumor was composed of proliferating fibroblasts arranged in interlacing
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bundles formed of collagen fibers (Fig. 1, 2). Although mitotic figures
were not obvious, the malignancy of the tumor was based on prominent
high cellularity, certain degree of polymorphism and hyperchromatic
stain of the nuclei (Fig. 3). The tumor may appear rich in collagen fibers
bundles embedded in tumor matrix and were poor in cells (Fig. 4). In
some cases of tumor, the fibrocytes had feature of metaplastic changes in
which the cells showed the structure of chondrocytes (Fig. 5, 6).

The second group of tumors was classified as cystic adenocarcinoma
which was detected in 6 cases.The tumors consisted of dilated cystic stru-
ctures, the wall of cysts consisted of either condensed fibrous structures
or single layer of epithelial cells ranging from cuboidal to columnar cells
(Fig. 7, 8). In some areas of tumors, there were secondary papillary proj-
ections protruding into cystic spaces. The cysts may be empty or filled
with protein rich fluid or necrotic desquamated epithelial cells and debris
(Fig. 9, 10, 11). Lactating acini in one of the tumors showed degenerative
changes (Fig. 12). In other areas, the wall of these lactating ducts may
show hyperplastic changes (Fig. 13). The lymph spaces in some tumors
were thrombosed (Fig. 14).

The third group of tumor was classified as adenofibrosarcoma and
was detected in 7 cases. The neoplastic cells of the acini and duct were
either proliferated with cystic formation or having papillary appearance.
These structures were separated and surrounded by highly proliferated
fibrous strands running in various directions (Fig. 15, 16).

DISCUSSION

Examination of mammary glands of 30 bitches ageing 6-10 years of
different breeds revealed the occurrence of tumors in 22 cases. The tumors
were classified as fibrosarcomas(9cases),cystic adenocarcinomas(6 cases)
and adenofibrosarcomas (7 cases).

The present results of spontaneous mammary tumors in bitch were
nearly similar to those recorded by Lucilia and Nune (1981), Eskens
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(1983), Yancher et al. (1988) and Penazze et al. (1989) who described
spontaneous mammary gland tumors in bitches as adenocarcinoma,
fibrosarcoma and mixed tumors. Jubb et al. (1993) mentioned that mixed
mammary gland tumors, may contain other tissue elements as bone and
cartilage. They stated that this type of tumors results from predominant
proliferation of myoepithelial cells which tend to become embedded in
chondrial matrix. The bone in the tumors appeared to be formed by
endochondral ossification of preformed cartilage or by intermembranous
ossification in the connective tissue of the tumor. This finding is similar
to what has been described in some types of tumors in the present study
in which fibrocytes had the feature of metaplastic changes and the cells
showed the feature of chondrocytes; however, bony tissues were not
seen. This difference may be related to the breed. Other factors which
may affect the incidence of spontaneous mammary tumors in bitches are
age, breed and health status. The most suitable age for the appearance of
mammary tumors was 7-10 years (Owen, 1979 and Porle et al., 1980),
this is in parallel to the present study where spontaneous mammary gland
tumors appeared at 6-10 years old. Cotchin (1958) detected spontaneous
mammary tumors, however, at 2-3 years old as hyperplastic alveolar
nodules and considered them as evidence of preneoplasia. This
difference may be related to the breed; the author used certain strain of
bitches (Beagles breed). It can be mentioned, thus, that the difference in
histological types of mammary tumors in bitch may be related to age and
breed. This finding is confirmed by Dorn et al. (1968) who reported that
genetics plays an important role in the development of mammary gland
tumors in bitches.

The present result may indicate that bitch mammary tumors might
be highly suitable model for human breast cancer. In general, mammary
tumors in women are diagnosed at about 10 years, i.e. at 4/5™ of the
mean life span of bitch which corresponds to a time when incidence of
breast cancer in women is high (approximately 60 years). This is
confirmed by Motel et al. (1997) who reported that canine tumors can
constitute a useful model for the study of human breast cancer and may
lead to improved methods of its treatment.
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Fig. (1, 2):

Fig. (3):

Fig. (4):

Fig. (5):

Fig. (6):

Fig. (7, 8):

Fig. (9):

DESCRIPTION OF FIGURES

Mammary gland of bitch, 7 years old. Fibrosarcoma, proliferating
fibroblasts arranged in interlacing bundles and embedded in collagen
fibers (H&E, X200).

Mammary gland of bitch,8years old.Fibrosarcoma,the tumor shows
high cellularity, certain degree of polymorphism and hyperchrom-
atic stain of nuclei (H&E, X200).

Mammary gland of bitch, 9 years old. Fibrosarcoma, the tumor is
rich in collagen fiber bundles consisted in tumor matrix and poor in
cells. (H&E, X200).

Mammary gland of bitch, 9 years old. Fibrosarcoma, fibrocytes
showing the feature of metaplastic changes in which the cells
showed the features of chondrocytes. (H&E, X200).

As Fig. (5), (H&E, X400).

Mammary gland of bitch, 7 years old. Cystic adenocarcinoma. The
tumor consisted of dilated cystic structures, the wall of the cysts
consisted of single layer of epithelial cells ranging from cuboidal to
columnar cells. There were secondary projections protruding into
cystic spaces. (H&E, X200).

Mammary gland of bitch, 7 years old. Cystic adenocarcinoma. The
cysts were filled with protein rich fluid. (H&E, X200).

Fig. (10, 11): Mammary gland of bitch, 8 years old. Cystic adenocarcinoma.

Fig. (12):
Fig. (13):

Fig. (14):

The cysts were filled with desquamated epithelial cells and debris.
(H&E, X200).

Mammary gland of bitch, 8 years old. Cystic adenocarcinoma.
Degenerative changes of lactating acini (H&E, X200).

Mammary gland of bitch, 9 years old. Cystic adenocarcinoma. The
wall of lactating ducts show hyperplastic changes. (H&E, X200).

Mammary gland of bitch, 9 years old. Adenocarcinoma. Lymph
spaces showing thrombosis. (H&E, X200).

Fig. (15, 16): Mammary gland of bitch, 10 years old. Adenofibrosarcoma. The

neoplastic cells of the acini and ducts were either proliferated with
cystic or papillary appearance. These structures were separated by
fibrous strands which were running in various directions. (H&E,
X200).
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