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Abstract

Primary bone tumors in dogs have a low frequency, however, among bone neoplasms, osteosarcoma accounts for more than
80% of malignant bone neoplasms, the occurrence of which is higher in dogs aged 5 to 9 years, mainly affecting large breed
animals. Osteosarcoma has an aggressive biological behavior both at the site of growth and in the formation of metastases,
being characterized by the proliferation of malignant primitive mesenchymal cells, with osteoblastic differentiation that
produces bone matrix called osteoid or immature bone. Affected animals present pain, lameness, and increased volume of the
affected area. The diagnosis is based on history, physical, laboratory and radiographic examination, the latter characterized
by the presence of areas of bone destruction and new formation, periosteal reaction and increased volume of soft tissues.
Diagnostic confirmation is carried out through histopathological examination. Since it mainly affects the appendicular
skeleton, treatment includes surgery to amputate the affected limb, chemotherapy and radiotherapy. In this case report we
describe an animal that suffered a tibial fracture after being run over and underwent surgery, with subsequent bone growth

of a malignant nature and metastases to the lung and liver.
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Introduction

The primary bone neoplasms represent 3 to 4% of
malignant tumors in canine animals, with osteosarcoma,
chondrosarcoma, hemangiosarcoma and fibrosarcoma being
the most common. Low frequency primary bone tumors
are represented by multiple myeloma, lymphosarcoma and
liposarcoma[1].Osteosarcomaisthe mostcommon malignant
bone neoplasm, accounting for 85% of primary bone tumors
in dogs [2]. This neoplasm occurs most frequently in dogs of
large or giant breeds, with an average age of seven and a half
years, mainly affecting the metaphyseal region of the bones
[3]- The predilection sites for osteosarcoma are the regions
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of the long bones (humerus, femur, radius, tibia and ulna).
About 25% of osteosarcomas arise in the axial skeleton, flat
bones of the skull, ribs, vertebrae, sternum and pelvis [4,5].
Due to its aggressive nature, the presence of metastases,
mainly pulmonary, can be evident early in the course of the
disease, being the most common cause of death in dogs.
About 90% of metastatic lesions are found in the lungs, with
the remaining 10% located in other organs such as liver [6,7].
Amputation of affected limb is the most common surgical
procedure recommended to remove neoplastic tissue and
relieve pain [2]. In an attempt to increase life expectancy and
in cases of metastases, adjuvant chemotherapy is performed
[2,8,9]. The objective of this work was to report a case of
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canine primary bone neoplasia with the presence of lung and
liver metastasis.

Case Report

In February 2024, a 12-year-old, female, medium-sized,
mixed-breed canine animal was treated after being run over
and presenting a complete fracture of middle third of right
tibia, where surgery was performed to place a plate and
screw. The owner reported that after surgery the animal was

lame. It was decided to exchange for external fixators. After
eight weeks, the region where the surgery was performed
showed an increase in volume accompanied by exudation
of purulent secretion in the places where the fixators were
placed. An important alteration of bone trabeculae was
observed, evidenced by osteolysis and lack of definition of
the cortical bone of middle and distal third of right tibia and
fibula, compatible with an aggressive bone lesion, suggesting
neoplasia/osteomyelitis (Figure 1).

Figure 1: Lateral X-ray right tibia. Presence of two vertical fixators and five horizontal pins, 3 in the proximal portion and 2
in the distal portion of the right tibia. Presence of osteolysis and lack of definition of the cortical bone of middle and distal third
of right tibia and fibula compatible with an aggressive bone lesion (bone neoplasia/osteomyelitis). Increased dimensions of
adjacent soft tissues associated with several delimited radiopaque images measuring approximately 0.51 cm in diameter each
adjacent to the topography of the right tibia and fibula, suggesting polymethyl methacrylate bone cement.

Due to these radiological findings, a complete blood
count, serum biochemistry, chest X-ray, abdomen and
abdominal ultrasound were requested. In the blood
count, a lower number of erythrocytes (3.5 million/mm53;
normal values=4.7-8.5 million/mm?), hemoglobin (9 mg/
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DL; normal values=11.0-18.0 mg/DL), and hematocrit
(28.0 %; normal=35.0-55.0%) was observed. A high
number of leukocytes (22800 thousand/mm3; normal
values=6.0-17,0 mil/mm?®) was observed. The dosage of
alanine aminotransferase (ALT) (286 U/L; normal values=88
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U/L), aspartate aminotransferase (AST) (184 U/L; normal The lung X-ray demonstrated the presence of
values=88 U/L), alkaline phosphatase (ALP) (1243,0 U/L; numerous disperses radiopaque images around pulmonary
normal values=10,0-150 U/L), demonstrate high serum parenchyma, suggestive of pulmonary metastasis (Figure 2).
values.

-

Figure 2: Chest X-ray. A. Left laterolateral projection. B. Ventrodorsal projection. Visibility of several areas tending to be
rounded and with greater radiopacity dispersed in the lung parenchyma, the largest of them measuring approximately 2.18cm
x 1.72cm in their longest axes in the 3rd intercostal space on the left laterolateral view.

The abdominal x-ray indicated the presence of a large
mass in cranial portion of abdominal cavity, suggestive of
neoplasia (Figure 3).

Figure 3: Abdominal X-ray. A. Left laterolateral projection. B. Ventrodorsal projection.
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Important homogeneity in cranial portion of abdominal
cavity, without delimitation, promoting a mass effect,
displacing the gastric cavity dorsally and intestinal segments
caudally.

The abdominal ultrasound demonstrated the presence
of a large mass that exceeded the limits of the costal margin,
reaching the middle of abdomen (Figure 4).

Figure 4: Abdominal ultrasound. Liver exceeding the limits of the costal margin, reaching the middle of the abdomen, with
heterogeneous parenchyma and mixed echogenicity suggesting neoplasia.

Even with the suspicion of aggressive bone neoplasia
with foci of metastasis in the lung and liver, it was decided by
the veterinarians and authorized by the owner to amputate
the right thoracic limb. Two days after surgery, the animal
died. Due to what happened, the owner did not authorize
a necropsy and histopathological analysis of neoplastic
material.

Discussion

The primary malignant bone tumors that affect the axial
skeleton of small animals are exemplified by osteosarcoma,
chondrosarcoma, hemangiosarcoma and fibrosarcoma. The
osteosarcoma is considered the most common malignant
bone tumor in dogs, mainly affecting dogs aged 5 to 9 years
old, with greater prevalence in large animals, but without
sexual predisposition [2]. The animal in this report was
12 years old and medium size, initially treated after a tibia
fracture caused by being run over, with no previous history
of pain, local tibial edema or lameness. Factors predisposing
to the development of osteosarcoma in dogs include the
fixation of fractures with metallic instruments [10-12], fact
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described in this case report.

Most osteosarcomas develop from the appendicular
skeleton in metaphyseal region of long bones. However,
some develop from the axial [13,14] or from extraskeletal
tissues [15-17].

The clinical signs associated with osteosarcoma are
nonspecific and depend on the primary site affected and
involvement of underlying structures. The most common
clinical signislamenessresulting from pain. Due to its invasive
nature, osteosarcoma causes obstruction of lymphatic
drainage, with subsequent edema of the area adjacent to
the tumor [2]. In our case report, the presence of edema and
pain in the affected limb was described weeks after use of
external fixation. The osteosarcomas originating from flat
bones of head have a clinical course and longer survival time
for affected animals [16], while those originating from the
appendicular skeleton present an acute course, leading to
the death of animal in a short period [3-5]. Most dogs die or
are euthanized due to metastases, usually to lungs [18], as
mentioned in this case report.
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Animals with cancer may present with anemia,
thrombocytosis and leukocytosis [19]. In biochemical
analysis, increased serum levels of alkaline phosphatase
can be observed in bone tumors [6,20], and ALT and AST
in primary or metastatic liver tumors [2,21], facts also
described in this case report.

In more than 75% of cases of osteosarcomas, metastases
disseminated via the hematogenous route to the lungs can
be observed (stage I1I), making the survival of animals 2 to 4
months after diagnosis [22], and 1 year in just 6.6% of cases
[23].

The radiological characteristics of osteosarcomas are
variable, with the presence of bone destruction, formation of
reactive bone by endosteum and periosteum, and production
of osteoid [24], as observed in the animal described in this
report. When located in epiphyseal region of long bones,
osteosarcoma generally does not invade the joint cavity,
respecting the limits of joint capsule [25]. Osteolytic
(radiolucent) tumors are hemorrhagic and soft, contain areas
of light yellow necrosis, cause erosion of bone cortex and
invade neighboring soft tissues. Osteoplastic (radiodense)
tumors are characterized by excessive production of bone
matrix, present various shades of gray, areas of bone and
cartilage and incite a marked periosteal reaction, whereas
mixed osteosarcoma is characterized by concomitant bone
lysis and production [2,24,26].

According to histological characteristics, osteosarcomais
divided into osteoblastic, chondroblastic, fibroblastic, poorly
differentiated teleangiectatic, and giant cell type. When
there is no predominant pattern, the tumor is classified as
combined or mixed osteosarcoma. Histological sections from
various parts of tumor must be evaluated to diagnose type of
osteosarcoma [24,27].

Due to the death of animal two days after surgery
to amputate the affected limb, the owner chose not to
authorize necropsy or histopathological analysis, limiting
the diagnostic conclusion.

Conclusion

Primary malignant bone tumors in dogs are uncommon,
with osteosarcoma being considered the most common
primary bone tumor. The initial symptoms are lameness, pain
and increased volume in tumor focus. Diagnosis is based on
history, physical and laboratory examination, radiographic
findings and histopathological examination. Treatment
includes amputation of affected limb, chemotherapy and
radiotherapy, however, the prognosis of these animals is
considered poor, especially in the presence of metastases.
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