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ABSTRACT

An eleven-year-old spayed American Akita bitch rapidly developed a mammary tumour which was surgically removed.
The histological examination revealed the tumour to be a sarcoma that presented positive immunohistochemical stain-
ing against vimentin and protein S 100. There was no staining against pan-actin. Based on the histological aspect and
the pattern of immunohistochemical staining the diagnosis of primary extraskeletal chondrosarcoma of the mammary
gland was considered most probable. Two months later the patient was euthanized with recurrent local tumour and me-

tastases in the lungs.
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1. Introduction

Chondrosarcomas are malignant tumours characterized by
the development of neoplastic chondrocytes in a fibrilary
matrix. Chondrosarcomas originate from pluripotential me-
senchymal cells that can differentiate into chondrocytes [1].

The overwhelming majority of chondrosarcomas oc-
curs in bones. They are called appendicular if located in
the limbs, but they also occur in flat bones such as ribs
and scapulae.

The occurrence of a chondrosarcoma outside of the
bones (extraskeletal) is extremely rare [2,3]. Some cases of
extraskeletal primary chondrosarcomas in dogs have been
described in different locations, of which the mammary
gland is the most common [4].

Chondrosarcoma of the mammary gland is exceptional
in clinical practice, and we could not find any published
case in an Akita, either Japanese or American.

2. Case Description

The American Akita bitch was born on the 16th of March
2000 and was imported to Belgium from the USA in May
2000. She did not conceive in spite of several matings. She
developed several pseudo pregnancies with galactorrhea
and permanent gynaecomastia. On the 17th of March 2006
ovario-hysterectomy and partial resection of the mam-
mary glands was performed (1.M), leaving only the 2
caudal glands at the right side in place, since these were
normal upon palpation.
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In February 2011 a mass was detected in the caudal
mammary gland at the right side. This mass had developed
very rapidly and did not cause any pain, general nor local
symptoms. The tumour was approximately 6 cm in length,
well defined, hard, somewhat lobular, and not adherent to
the surrounding tissues or skin.

On the 14th of February 2011 the tumour was removed
with radical mastectomy. Anaesthesia was applied with
isofluraan inhalation, after induction with acepromazin
intramuscularly, and ketamine and diazepam intravenously.
A spindle shaped incision was made through the skin
around the tumour into the right groin. The tumour was
dissected and the surrounding tissue was removed by
currettement. After closure of the subcutis with vicryl
plus 2/0 and the skin with ethilon 2/0, amoxicilline was
injected intramuscularly, and clavaseptin (amoxicilline
plus clavilanic acid, chewable tablets, 1000 mg/day) was
given orally during 5 days.

The entire mammary gland with tumour was submitted
for histopathological examination (HDC). The mammary
gland contained a well-defined tumour of 5.0 x 3.0 x 2.5
cm. composed of broad sheets of large, moderately pleio-
morphic spindle shaped and oval cells, with large elon-
gated nuclei containing coarse granular chromatin and a
moderate amount of slightly eosinophilic cytoplasm (Fig-
ure 1). The sheets and cells were surrounded by a small
amount of collagen and sometimes mucinous stroma. There
were one or two mitoses per high power field (mitotic In-
dex: 18). Rather important areas of necrosis, bleeding,
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oedema and scattered, slightly dilated ductules were also
seen. Because of the atypical aspect of the tumour cells
immunohistochemical staining (indirect immuno-histo-
chemistry, Link and Label system, Dako, Heverlee, Bel-
gium) was performed. The cells presented strong staining
against vimentin (Dako, Heverlee, Belgium) and protein
S 100 (Dako, Heverlee, Belgium) (Figure 2), and were
negative for pan-actin (Dako, Herverlee, Belgium).
Based on the morphology of the tumour and the neoplasm-
tic cells in combination with the immunohistochemical
staining, a diagnosis was given of a high grade sarcoma,
most probably a chondrosarcoma.

The dog recovered perfectly well and was free of symp-
toms until on the 16th of March 2011 when a rapidly
growing local recurrence of the tumour was detected. Two
months later the bitch started to cough. Radiography of
the thorax revealed the lungs to be invaded by countless
metastasis, and the dog was euthanized.

3. Discussion

Cancers of the mammary gland are common in the bitch.

Figure 2. Immunohistochemical staining against S 100.
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One can distinguish two types of tumours. First those
originating from epithelial cells: the adenocarcinomas,
and secondly those originating in the mesenchymal con-
nective tissue. The latter are subdivided in sarcomas,
lipomas, and mixed type [5]. Sarcomas are further subdi-
vided into osteosarcomas, fibrosarcomas and chondrosar-
comas [6]. In the veterinary literature extraskeletal chon-
drosarcomas constitute between 1% and 3% of all chon-
drosarcomas [7,8]. The primary extraskeletal chondrosar-
comas are rapidly growing anaplastic tumours. In a ret-
rospective study of 537 malignant tumours of the mam-
mary glands only one case of chondrosarcoma was re-
ported [9].

The diagnosis of chondrosarcoma can be made with
certainty when cartilage tissue is present in the tumour
[10]. However, this is not an absolute prerequisite, since
both the histological appearance and the positive histo-
chemical staining for protein S 100 and vimentin are
considered highly suggestive for chondrosarcomas, both
in dogs [11] and in humans [12-16]. Chondrosarcomas
do not commonly metastasize, but local recurrence is
frequent. The prognosis after radical removal of the tu-
mour is unpredictable [17], and the survival time is highly
variable [18].

In the case described here the dog survived only two
months in good condition, and developed rapidly a local
recurrence as well as pulmonary metastasis. This is, to
the best of our knowledge, the first case of primary mam-
mary chondrosarcoma described in an Akita.
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