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Hemorrhagic Stroke in a Dog with Anaplastic Carcinoma of the Mammary Gland
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ABSTRACT

Background: Anaplastic carcinoma of the mammary gland is considered a highly invasive and malignant neoplasia, which
usually leads to neoplastic thrombosis and epidermal ulceration due to invasiveness of lymphatic vessels by tumor emboli.
Loss of epidermal barrier predisposes to secondary bacterial infection, mainly by commensal bacteria of the skin, and
septicemia can be observed in cases of systemic dissemination. Neoplastic emboli and septic thrombi can lead to vascular
obstruction, which can predispose to infarction in multiple organs. The aim of this case report is to describe a case of
hemorrhagic stroke in a dog with anaplastic carcinoma of the mammary gland.

Case: A 12-year-old, mixed breed, female spayed canine presented with mammary tumor with plaque formation, associated
with skin ulceration which extended to the medial region of pelvic limbs. The animal also displayed neurologic clinical
signs characterized by stupor, opisthotonos and apathy. Due to poor prognosis, the canine was euthanized and submitted
to necropsy. During external examination, the animal was in a good body condition, had moderately pale mucosae, and
it was noted a nodular plaque in the abdominal ventral area extending from thoracic to inguinal mammary gland. The
mass was firm and white, extensively ulcerated, and extending from the thoracic to inguinal mammary gland. There was
a well circumscribed area of infarction in the spleen and kidney. In the cerebral cortex it was observed an extensive area
of hemorrhage with adhered blood clot from frontal to temporal lobe. There were multiple well circumscribed, firm, and
white areas in the myocardium. Histologically, the neoplastic proliferation was composed by epithelial cells with high pleo-
morphism, features of malignancy, and no delimitations, leading to the diagnosis of anaplastic carcinoma of the mammary
gland. Admixed with tumor cells there were multiple areas of hemorrhage, necrosis and thrombosis. In the cerebral cortex
there was a focally extensive area of hemorrhage, multifocal thrombosis, abundant amount of gitter cells, and moderate
perivascular inflammatory infiltrate of lymphocytes. There was neoplastic infiltrate in the bladder, adrenal glands, and
lungs. There were multiple areas of necrosis and thrombosis in spleen and heart. Bacterial examination was performed in
fragments of cerebral cortex and kidney, and Staphylococcus pseudintermedius was isolated.

Discussion: Anaplastic carcinoma of the mammary gland has an epithelial origin and is considered the most malignant
neoplasm with worst prognosis due to its characteristic of high cellular pleomorphism and the ability of invasiveness of
vessels and adjacent tissues. Therapeutic options are scarce and palliative, and surgical removal is not indicated. Dermal
ulceration usually is infected by opportunistic bacteria that can lead to inflammation and pain, and treatment in these
cases is focused on pain management with analgesics. The bacterial infection can evolve to septicemia with decrease of
endogenous anticoagulants and consequent blood hypercoagulability. Moreover, studies demonstrate the higher risk of
clotting abnormalities when associated to progression of mammary carcinomas, which includes anaplastic carcinoma of
the mammary gland. In this study, two causes which may have led to thromboembolism and cerebral hemorrhage are
discussed: septicemia after invasion of lymphatic vessels by the anaplastic carcinoma or hypercoagulability caused by the
systemic neoplasia, which could have reduce the blood flow to vessels of the cerebral cortex.
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INTRODUCTION

Anaplastic carcinoma is the most malignant
mammary carcinoma of dogs and is characterized by
marked invasion of tissues and lymphatic vessels, as-
sociated to high metastasis index [6]. This tumor may
present with paraneoplastic syndrome such as hyper-
coagulability and secondary thromboembolism [4].
Furthermore, because of its characteristics of lymphatic
vessels invasiveness, this type of carcinoma can cause
epidermal ulceration and predispose to secondary bac-
terial infection by commensal bacteria of the skin [6].
Sepsis can be developed after bacterial infection, with
reduction of endogenous anticoagulants responsible for
prevention of thrombosis, which also leads to higher
risk of thromboembolism [5]. The aim of this case
report is to describe a case of anaplastic carcinoma of
the mammary gland which caused hemorrhagic stroke
in the cerebral cortex of a canine.

CASE

A 12-year-old, mixed breed, female spayed
canine was referred to the small animal clinical servi-
ce with history of mammary tumor with evolution of
months, and ulcerated wounds for 30 days. The tutor
was treating the canine at home with healing ointments
and homemade herbal formulations. The animal did
not improve clinically, subsequently developing vomit
with blood and neurological clinical signs characteri-
zed by opisthotonos, stupor and frequent vocalization.

Physical examination revealed pale ocular
and oral mucosa, prolonged capillary perfusion time,
hypothermia, weak pulse, and moderate dehydration.
The animal arrived needing emergency care, and was
submitted to treatment aiming stabilization of vital
signs, analgesia and intense antibiotic therapy. Ho-
wever, the dog continued vomiting blood and died.
Necropsy examination was performed with permission
of the owner.

At necropsy, the animal had a large tumor
extending from thoracic to inguinal mammary glands,
presented as plaque formation with elevated surface,
firm at palpation and with multiple nodules, which
were white with red at cut surface. Associated to this
area and continuing to the medial surface of pelvic
limbs, there was multiple skin ulceration correlated to
abundant fibrin deposition (Figure 1). In pelvic limbs,
there was also moderate and diffuse swelling.

Atinternal examination, inguinal lymph nodes
were enlarged, firm and white. Multiple well-circums-
cribed pale areas were observed in the myocardium.
Spleen and kidney had multiple red and well-defined
areas characteristics of infarction. In the cerebral cortex
there was a focally extensive area with blood clot for-
mation which extended from frontal to temporal region,
associated to softness of the parenchyma (Figure 2).

Histological examination showed a mamma-
ry neoplasia consisting on a proliferation of highly
pleomorphic epithelial cells, non-delimited and non-
-encapsulated, organized as individualized groups, and
occasionally forming papillary projections interspersed
with marked fibrovascular stroma (Figure 3). These
cells presented several malignancy features including
marked anisocytosis and anisokaryosis, karyomegaly
and coarse chromatin. Admixed with the tumor there
was focally extensive area of ulceration with abun-
dant inflammatory infiltrate composed by neutrophils
and macrophages, extensive necrosis, thrombosis,
hemorrhage and several basophilic coccoid bacterial
aggregates. Similar neoplastic cells were observed in
lymph nodes, urinary bladder, adrenal gland and lungs.

Multiple areas of necrosis associated to throm-
bosis, hemorrhage and a small number of bacteria
aggregates were noted in the spleen, liver, kidney
and heart. In the stomach there were areas of necrosis
admixed with fibrin deposition and inflammatory
infiltrate of degenerated neutrophils, besides multi-
focal thrombosis. In the brain, the hemorrhagic areas
were associated with abundant amount of gitter cells,
perivascular neutrophils, as well as areas of gliosis
and thrombosis (Figure 4). Definitive diagnosis was
established as anaplastic carcinoma of the mammary
gland (grade III) with lymphatic invasion, metastasis
and septicemia.

Refrigerated samples of cerebral cortex and
kidney were forwarded to bacteriological analysis,
where culture in aerobiosis was performed, as well
as biochemical identification and confirmation by
MALDI-TOF spectrometry (Microflex LT)!, identi-
fying the bacteria Staphylococcus pseudintermedius.

DISCUSSION

Anaplastic carcinoma of the mammary gland
is the most malignant epithelial tumor of dogs and is
usually related to invasiveness of lymphatic vessels
mainly from the skin [6]. In a study of neoplasms me-
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Figure 1. Anaplastic carcinoma of the mammary gland in a canine. Neo-
plastic plaque formation at inguinal mammary gland, as well as extensive
areas of epidermal ulceration.
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Figure 3. Anaplastic carcinoma of the mammary gland in a canine. Neo-
plastic proliferation of anaplastic epithelial cells, with arranged in isolated
pattern and interspersed by abundant fibrovascular stroma. There is marked
cellular atypia demonstrated by marked anisocytosis and karyomegaly.

Focally extensive area of ulceration with abundant inflammatory infiltrate
composed by neutrophils [HE; Bar= 50 pm].

tastasizing to central nervous system, it was demonstra-
ted that anaplastic carcinoma was the main responsible
for metastasis among all mammary tumors, and it is
directly connected to its behavior of invasiveness and
malignancy [7]. Clinically, anaplastic carcinoma is
characterized as an inflammatory carcinoma, since
the dissemination includes superficial dermis and
epidermis, which results in ulceration, suppurative
inflammation, and possible bacterial contamination
[6]. Tumoral dissemination results in blockage of
lymphatic vessels from dermis by neoplastic emboli,
leading to infarction due to anoxia and marked edema
[6]. In the case here described, there was swelling of
limbs associated to epidermal ulceration in the medial
aspect of pelvic limbs, working as a portal of entry to
bacterial infection.

Figure 2. Hemorrhagic stroke. Brain. Extending from parietal to temporal
lobe, there is a focally extensive area of hemorrhage associated to blood
clot deposition.
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Figure 4. Hemorrhagic stroke. Brain. Focally extensive area of hemorrhage
associated to perivascular infiltrate of neutrophils, as well as multifocal
areas with gitter cells and macrophages in erytrophagia [HE; Bar=200 pm].

Bacterial infection of epidermis can be cau-
sed by commensal bacteria, such as Staphylococcus
pseudintermedius, which was isolated on this case. S.
pseudintermedius is a commensal bacterium of skin and
mucosa of dogs usually classified as an opportunistic
agent, however it may cause disease when alterations
at epidermal barrier, immunosuppression, and atopic
dermatitis occur [1]. S. pseudintermedius secretes
toxins that can damage the host cell membrane, such
as pore-forming toxins like hemolysins, necrotic and
apoptotic toxin of polymorphonuclear and mononuclear
cells like Panton-Valentine leucocidin (PVL) toxin [12],
therefore, these factors usually causes skin or soft tissue
infections and necrotizing infections. Bacterial invasion
of tissues and hematogenous dissemination may lead
to sepsis, which is considered a systemic response to
infection, and it is characterized by mobilization of
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pro-inflammatory cytokines and cells of the immune
system, such as neutrophils and macrophages [9].
Release of pro-inflammatory cytokines and
expression of tissue factors may stimulate the clot-
ting cascade, regulation of fibrin degradation system
and decrease of endogenous anticoagulants, such as
antithrombin and C-protein [5]. The role of these
endogenous anticoagulants is the thrombus regula-
tion, however in cases of sepsis both of them can be
decreased due to excessive consumption, predisposing
to thromboembolism [5,9]. Not only these cytokines,
but also cancer cells can be prothrombotic themselves,
inducing the production of thrombin which lead to
fibrinogen generation and downregulation of fibrinoly-
sis, that can induce a procoagulant state [10].
Thromboembolism is a vascular obstruction
originated from a distant vascular site. One of the main
causes of thromboembolism is the hypercoagulability
state, which can be a consequence of hemolytic anemia,
sepsis, hyperadrenocorticism and systemic neoplasia
[2]. The mechanisms to the development of hyper-
coagulability are multifactorial, and may affect all of
Virchow’s triad components [10]. In humans, the se-
cond leading cause of death with cancer are thrombosis
and hypercoagulability; consequently, thrombosis rela-
ted to neoplasia are extensively studied and protocols
with anticoagulation drugs are well established [3,10].
In dogs, studies demonstrate the higher risk
of clot abnormalities when associated to progression
of mammary carcinomas [8]. Studies in veterinary

medicine demonstrates that neoplasia were a common
concurrent condition associated to thrombosis, and in
dogs with distant metastasis had significantly higher
fibrinogen and D-dimer concentrations compared to
dogs with local disease [10,11]. Cerebral infarction,
also known as stroke, is a common condition that occur
secondary to reduction of cerebral blood flow that can be
caused by thrombosis and/or hypoperfusion. Although
hypercoagulability is described as the cause of strokes,
there is little information in veterinary medicine investi-
gating the role of thrombosis in cerebral infarction [10].
Based on clinical history, necropsy findings,
histopathology and bacteriology, we diagnosed septice-
mia due to Staphylococcus pseudintermedius infection
developed secondarily to anaplastic carcinoma of the
mammary gland resulting on massive brain hemorrha-
ge. This commensal bacterium of the skin resulted on
sepsis most likely due to multiple epidermal ulcerations
arising from the mammary carcinoma. However, it
should be noted that besides bacterial septicemia, the
metastatic neoplasia may also result in hypercoagu-
lability state, which can contribute to thrombosis and
resultant infarctions followed by hemorrhage.
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