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Introduction

Appendicular osteosarcoma is the most common form of primary bone cancer in
dogs. It primarily affects middle-aged to older dogs of large and giant breeds. It is
important to note that the median age at presentation is 7 years, but there are two
peaks in age at presentation. The large peak is in dogs 7-9 years of age, but there is
also a small peak at 18-24 months of age. The presentation will vary with the
progression of disease and the timing with which the owner elects to bring their dog
for evaluation. The lameness can be mild to severe, acute to chronic. It is possible
that mild cases that are early in their progression will respond to rest and NSAID
therapy. If this treatment is elected in large breed dogs, it is important to recheck
the patient after 5-7 days to evaluate whether or not the pain or lameness persists
and further work up should be recommended in these cases. It is also possible that
this disease will present as a pathological fracture. This is generally associated with
low impact trauma such as playing in the park or jumping out of the car of off
furniture.

Typically osteosarcoma is metaphyseal and endosteal in origin. The most common
sites are the distal radius and proximal humerus, followed by the distal femur and
proximal tibia. This has led to the adage, “away from the elbow, towards the knee”.
Although this holds fairly true in the forelimb, the tibia and femur can present in
proximal or distal locations and it is important to remember that although these are
the most common sites, other sites can be affected.

Diagnostic Work Up

The decision to biopsy a suspect primary aggressive bone lesion will depend on the
clinician’s preference and the characteristics of the patient and lesion. Some
clinicians will biopsy every bone site and others will only biopsy if there is an
atypical signalment, location or radiographic appearance in cases that are consistent
with osteosarcoma. It is important to consider fungal osteomyelitis in endemic
areas. Potential risks of bone biopsy include increased lameness after the procedure,
pathological fracture, a non-diagnostic sample and increased complications in limb
spare candidates. The risk of a non-diagnostic sample is decreased by taking the
biopsy from the centre of the lesion. For distal radial lesions where limb spare may
be an option, the biopsy must be taken from one small incision as the biopsy tract
must be removed with resection of the distal radius. The risk of pathological
fracture after treatment with stereotactic radiosurgery is also a concern for patients
that may receive this treatment modality. Because of the risks, time and expense
involved in bone biopsy, many clinicians opt out of this diagnostic test. A fine needle
aspirate is an option with less risks and the benefit of a diagnosis of sarcoma or
osteosarcoma in most cases. The diagnostic yield may be increased using ultrasound
guidance. This technique will be painful and heavy sedation or general anesthesia is
required. I use a large gauge needle (18-20G) to improve the diagnostic yield. ALP
staining may help to differentiate an osteosarcoma from a sarcoma cytologically.



However, in most cases, the treatment of all primary sarcomas of bone will be
similar.

Most cases (>90%) of canine osteosarcoma have micrometastasis at the time of
presentation. Staging is done to determine if there is evidence of gross metastasis.
Current recommendations for staging of osteosarcoma include evaluation of the
lungs with three-view thoracic radiographs and a bone scan to assess for bone
metastasis. The rate of finding gross lung metastasis is around 10%. This is slightly
increased by thoracic CT and this is becoming a more common method of staging
the lungs. Bone staging is more challenging at centres where scintigraphy is not
readily available. Long bone survey radiography has been reported as a method of
long bone staging, with up to 7.8% of dogs being positive for bone metastasis.
However, in the author’s experience, the rate of detecting bone metastasis with long
bone survey radiography is much lower than this. Whole body CT scan is used at
some centres for long bone staging. However, a recent study indicated that this
method is an insensitive test for long bone staging and should be reserved for
specific assessment of lesions that were previously detected on scintigraphy.
Draining lymph nodes should be assessed with palpation, FNA if accessible and
histopathology if the limb is amputated. The rate of metastasis to the lymph nodes is
low, but carries a worse prognosis. Full blood work and urinalysis should be
performed to ensure that the patient is overall healthy and can undergo treatment.
The ALP has been shown to be a prognostic indicator in dogs and humans with
osteosarcoma.

Treatment

The most common treatment of dogs with osteosarcoma is limb amputation. Most
dogs tolerate this procedure extremely well and will adapt quickly to being on three
legs. It is important that a full orthopedic examination is performed prior to
amputation to assess for potential contraindications for limb amputation and to
assess for pain at other bone sites that may be consistent with metastasis. Mild or
moderate D]D in other joints is not considered a contraindication for amputation.
Most dogs with osteosarcoma are not using the affected limb well and this will give
the owner and attending clinician and idea of how well they will do on three legs.

For patients that will not tolerate amputation, limb salvage procedures are available
at select centres. A surgical limb spare is most often performed for lesions of the
distal radius and usually involves resection of the affected distal radius with an
adequate margin and the use of a metal endoprothesis spacer to fill the defect. The
endoprothesis is secured using a specialized bone plate that spans from proximal
radius to metacarpals. Stereotactic radiotherapy (SRT) is an option for lesions at
other sites. This involves the administration of a high dose of radiation to the bone
tumor, with little to no radiation given to the surrounding normal structures. This is
arelatively new procedure but it holds promise for treatment of osteosarcoma in
dogs. It is important to remember that although it is rare, it is possible to perform a
limb salvage procedure for primary bone tumors of the ulna by ulnectomy or partial
ulnectomy or of the scapula by complete or partial scapulectomy. Other than cost,



the biggest downside to SRT is the high risk of pathological fracture, with rates of up
to 60% reported.

After aggressive local therapy, systemic chemotherapy is recommended as adjuvant
therapy for osteosarcoma. This has been shown to significantly increase survival
time. Dogs that are treated with amputation alone will succumb to disease in 3-5
months, whereas dogs treated with amputation or limb spare and chemotherapy
will live for 9-12 months. Palliative amputation may still be appropriate in cases
where the owner is not willing to pursue chemotherapy because the quality of life
will be much better with removal of the primary tumor.

Palliative therapy may also be elected in the form of palliative radiation therapy and
analgesics. Of all of the palliative approaches, palliative radiation is thought to have
the most significant impact on pain control. Analgesia provided should be a
combination of NSAIDs, bisphosphonates, opioids and gabapentin. Chemotherapy
may also help to treat pain and slow the progression of disease. These patients must
be monitored carefully to assess their quality of life and euthanasia should be
recommended in cases where the patient remains painful or becomes painful again.
Many dogs with chronic pain will not cry out or change their behavior much and it is
very important to educate owners that the best way to assess pain due to
osteosarcoma is to evaluate limb use. Other factors that should be assessed include
activity, appetite, willingness to participate in normal activities with the owners and
ability to sleep soundly and dream.
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