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 American Cancer Society statistics suggest about 2,440 new cases of cancer of the 
bones and joints were diagnosed in humans in 2012, with approximately 1,300 deaths 
from these cancers. Osteosarcoma (OS) is the most common among these tumors; it also 
is the most common type of primary bone cancer in dogs, accounting for up to 85% of 
skeletal tumors with an annual incidence of 8,000 - 10,000 new cases per year. Except for 
the age of clinical onset, the natural history of the disease is similar in people and in dogs. 
In people, OS is mainly a disease of children, reaching peak incidence at age 15; whereas 
in dogs, it occurs during middle age (~7-10 yr), but OS can affect dogs that are under 1 
year of age. In both species, there is a slight male predominance, the tumors are 
aggressive, locally invasive, expansile, and metastatic. The standard-of-care for 
appendicular OS includes amputation or limb-sparing surgery, followed by adjuvant 
chemotherapy. In children, this treatment produces an overall survival rate that 
approximates 80%, but event-free survival is lower, with only ~50% reaching 5 years and 
~60% reaching 10 years. The timeframe bracketed by these hallmarks represents ~10% of 
a lifetime, which provides a fair target to compare the outcomes in children to those seen 
in dogs, where the median overall survival in different studies ranged from ~6 to ~11 
months, with <30% of dogs surviving 2 years and <10% of dogs surviving 3 years (7). 
Since many extraneous factors independent of disease influence overall survival in dogs 
with OS (e.g., financial considerations, perceived quality of life after surgery), a better 
indicator may be event-free survival (EFS) or disease-free interval (DFI). As noted 
above, a recently completed study showed the mean EFS in dogs treated with standard-
of-care was 287 days (about 10% of a lifetime). Twenty percent of children diagnosed 
with OS will not survive 5 years and many more will have significant morbidity 
associated with the disease. In dogs, therapeutic success is tempered primarily by the 
toxic side effects of adjuvant chemotherapy, and sometimes by the costs of treatment, 
which can put treatment outside the reach of some pet owners.  
 The importance of this canine model of naturally occurring OS as a platform for 
translational research is due not only to the higher incidence of the disease in dogs, but 
also to the more rapid progression and the apparent similarities in molecular 
pathogenesis. Most OS cases in dogs are stage 2b (they present outside the periosteum, 
have high grade histologic appearance and no detectable metastases). Metastatic disease 
occurs in >50% of treated animals within one year and in >90% within three years, and it 
is greater in the lungs than bone. Predictive factors are similar in dogs and people species, 
including age at diagnosis, anatomic location and size of the tumor, histologic grade, 
serum alkaline phosphatase concentrations, and initial response to therapy. Finally, 
accrual of dogs into clinical studies is rapid, and autopsy compliance is high. For 
example, a Colorado State University protocol to examine the role of limb-sparing 
surgery, chemotherapy, and radiation included eligibility criteria of disease confined to 
one bone and <50% bone length involvement. Forty-nine dogs were accrued, allowing 
rapid confirmation that, with appropriate candidate selection, this was a suitable 
treatment option. Interestingly, several studies have noted that dogs with infected limb 
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repairs lived twice as long as dogs without infection, suggesting that inflammation at the 
tumor site with the consequent activation of the immune system has therapeutic benefit. 
Another randomized study using a small molecule  
inhibitor accrued 64 dogs in just 8 months. In this case, lack of therapeutic benefit of this 
compound was confirmed in less than two years. For comparison, 21 participants (people 
between 16 and 35 years old with advanced OS) were recruited into a Phase I multi-
institutional study in three years. This dose escalation study was stopped due to lack of 
drug availability when the manufacturer decided toxicities seemed to outweigh clinical 
benefit. When one considers the accrual rate and the course of disease progression, it 
might have taken >10 years to show similar negative results in a clinical trial of newly 
diagnosed (virgin) OS patients. 
 In addition to the disease behavior and molecular similarities, surgical techniques 
in limb salvage for OS have led to translational benefits in both human and canine 
patients. Techniques for allograft limbsparing, such as the use of methylmethacrylate in 
the medullary canal, was first optimized in canine OS patients and then translated to 
human patients. Neoadjuvant intra-arterial cisplatin chemotherapy to “downsize” primary 
tumors, decreasing the risk for local recurrence, was first utilized on canine patients in an 
NIH-funded pre-clinical trial prior to translating to humans.   
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