
Results
There was a strong statistical association between age at diagnosis and 
neuter status, this was particularly notable in female entire dogs. It was 
found that 50% of female entire dogs had been diagnosed with 
osteosarcoma at 59 months of age. Male entire, male neutered and 
female neutered dogs were all diagnosed later in life, (101, 93 and 100 
months respectively). On average female entire dogs were diagnosed 
over three years prior to other subjects. It was found that dogs which 
had an exposure time greater than five years had a median age at 
diagnosis of 71 months. This was significantly younger than animals 
which had been neutered between 7 months and 5 years of age (98.5 
months average).

Conclusion and Clinical Importance
This study shows that there is a statistical relationship between exposure to endogenous gonadal hormones and the age osteosarcoma is diagnosed 
in dogs. This research is applicable to general veterinary practice as it could impact the age large and giant breed dogs are neutered. 
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Lifetime Exposure to Endogenous Gonadal Hormones 
Effects the Age Canine Osteosarcoma is Diagnosed

Fig 2. Kaplan–Meier survival curve for osteosarcoma risk according to 
lifetime gonadal hormone exposure.
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Background
Osteosarcoma accounts for 85% of malignancies of skeletal origin in canines, and is the 
most common primary bone neoplasm in both dogs and humans (Mueller et al., 2007; 
Dernell et al., 2001). There is evidence that human and canine osteosarcoma share a 
similar pathogenesis at the molecular level (Scott et al., 2010; Angstadt et al., 2011). 
There is experimental and clinical evidence suggesting endogenous gonadal hormones 
play a key role in the pathogenesis of osteosarcoma. The relationship between lifetime 
exposure to sex hormones and the age at diagnosis of osteosarcoma has never been 
tested in a canine model. Gonadectomy in canines allows for a unique perspective in 
regards to sex hormones and the effect that they have in spontaneous development of 
osteosarcoma.

Objective
The aim of this study is to investigate the relationship between duration of  exposure to 
endogenous gonadal hormones and the age at which osteosarcoma is diagnosed. 
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Method
A historical cohort study was undertaken using canine 
patients from the Royal Veterinary College and Cave 
Referrals. 49 cases of osteosarcoma were positively 
diagnosed using histopathology, cytology, CT or 
radiographs. These cases had been reviewed by specialists 
in the aforementioned fields. Follow up phone interviews 
to referring veterinarians and owners were conducted to 
fact check neutering dates. To determine whether there 
was a statistical association between lifetime exposure to 
endogenous sex hormones, and age at diagnosis, Kaplan 
Meier survival curves and hazard ratios were calculated. 
This method was also used to analyse if there was a 
relationship between sex and age at diagnosis. 

Fig 1. Mean and median age at diagnosis of osteosarcoma in 
different  exposure groups. 


