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Osteosarcoma is a common neoplastic condition of the bone mostly affecting the appendicular bones in dogs. A 
five-year-old female Rottweiler was presented with a swollen left hind limb. Haematology showed mild               

nonregenerative anaemia, severe leukocytosis, and moderate neutrophilia without left shift, monocytosis, and     

severe lymphopenia. Fine needle aspirate (FNA) cytology revealed oval to spindle cells with marked cellular 
pleomorphism, anisocytosis, binucleation, and proteinaceous granules in the background while radiographic        

examination revealed osteolysis of the tibia and fibular with new bone formation. These findings are consistent 

with osteosarcoma. A diagnosis of osteosarcoma was made, based on the cytology and radiography. Surgical 
amputation of the complete left limb was carried out. However, the dog died of leptospirosis one month later. Post 

mortem examination revealed pulmonary metastasis of the osteosarcoma. Histopathology of the limb growth       

revealed oval to spindle cells with intracytoplasmic eosinophilic materials and osteoid matrix. Diagnosis and 
treatment of dogs affected by osteosarcoma should be comprehensive and complete, with adequate follow-up. 

The marked lymphopenia could be associated with poor prognosis, therefore an index for prognosis in                     
osteosarcoma. The mortality, in this case, could have been related to leptospirosis and associated with the               

immunosuppression from tumour metastasis. 
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Introduction 

The bone is made up of variety of mesenchymal tissues which 

are capable of undergoing neoplastic transformation.           

Therefore, tumours of the bone can arise from cartilage, fibrous  

tissues, adipose tissue, or vascular tissue with those originating 

from the bone and cartilage being the most common 

(Thompson and Pool, 2002). Malignant tumour of bone-           

osteosarcoma (OSA) have been reported to be more common in 

dogs compared to the benign tumour which is characterized by 

the production of osteoid matrix by malignant osteoblast 

(Thompson and Pool, 2002; Simpson et al., 2017). The tumour 

has been reported to affect mostly the long bones (radius and 

ulna, femur, tibia, scapula, humerus and phalanges), and more 

of female than male dogs. The tumour also has breed              

preferences for Great Danes, Saint Bernards, German           

Shepherds, Irish Setters and Rottweilers (Thompson and Pool, 

2002; Cavalcanti et al., 2004). The histopathological lesions at 

the area with the tumour are usually osteolysis, oedema          

congestion, fibroplasia, haemorrhages and necrotizing lesions. 

The condition is usually painful at the early stage, but becomes 

less painful, with a tendency to fracture as it progresses 

(Thompson and Pool, 2002; Simpson et al., 2017). 

 

Studies by Thompson and Pool (2002), Simpson et al (2017)    

suggest that most dogs with osteosarcoma that undergo              

amputation do not survive  beyond 1 year  while those without 

any intervention survive much earlier from the time of clinical 

manifestation. However, with a combination of amputation and 

chemotherapy, dogs may survive longer (Szewczyk et al., 2015).  

CASE PRESENTATION 

CASE HISTORY 

A five-year-old female Rottweiler dog was presented to the     

Veterinary Teaching Hospital, University of Jos early in the 

month of June, 2019 with a complaint of mildly swollen left hind 

limb which was treated and managed. On the 17th of March, 

2020, the dog was returned with a marked increase in the       

swelling of the left hind limb. On physical examination, the      

rectal temperature was 38.9oC, pulse rate of 96 bpm, respiratory 

rate of 28 Breaths/min. The body score was 1.5/5 and the mucous 

membrane had normal colour (pink). Haematology showed mild 

nonregenerative anaemia and marked hyperproteinaemia. There 

was marked leukocytosis, moderate neutrophilia without left 

shift, monocytosis and marked lymphopenia. Haematology 

therefore suggested acute inflammation, an ongoing infection 

and stress with poor prognosis due to the marked lymphopenia 

mara. 
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and marked neutrophilia. 

LABORATORY INVESTIGATION 

Fine Needle Aspirate (FNA) of the swelling on the limb stained 

with Giemsa revealed severe cellularity. The cells were round to 

spindle shaped, with prominent multiple nucleoli and granules 

on the background. These cells showed pleomorphism,                

binucleation, nuclear molding and few mitotic figures indicating 

malignant neoplasm, and specifically OSA. 

X-ray imaging showed osteolysis of the first 3 thoracic              

vertebrae, distal 1/3 of the left tibia and fibular with new bone 

formation in the surrounding soft tissue, as well as a permeating 

pattern of destruction of bone mid-shaft. There were multiple 

corticomedullary discontinuities of the tibia and fibular. Mid 

femoral amputation of the left hind limb was carried out on the 

22nd of March, 2020. Post-operative care was given but the dog 

died one month after surgery. The owner noticed dark red faeces 

and inappetence a day before death. 

POST MORTEM EXAMINATION 

The carcass was fresh and severely emaciated. The oral mucous 

membrane was moderately pale. The abdominal cavity contained 

about 200 mL of dark green fluid. The trachea contained a small 

amount of froth. The middle and caudal lobes of the right lung 

were moderately congested and oedematous. There were      

widespread small hard nodules measuring 1 mm-2 mm in            

diameter and scattered soft raised creamy to reddish nodules 

(0.2-1.0 cm in diameter) which were more numerous on the      

visceral surface of the lungs. There were areas of adhesion on the 

ventral aspect of the right lung to the rib cage; there was also a 

large soft irregular lump measuring about 6 cm in diameter. The 

greater curvature of the fundus of the stomach had one large and 

a smaller perforating ulcer (around the pyloric canal) measuring 

about 7 cm and 2 cm in diameter respectively. The mucosa of the 

stomach also had numerous irregular ulcers (small to medium).  

 

 

 

 

 
 

Plate 1: A, showing dog at presentation with markedly swollen left hind limb. B, X-ray of thoracic and cranial abdomen showing 

reduced radiographic densities of the ribs and first 3 thoracic vertebrae (blue arrow). C, X-ray of the left hind limb showing marked 

osteolysis of the distal 1/3 of the Tibia-and fibula (arrow) and the sunburst appearance. Multiple fractures (s) and reduce bone ma-

trix. 

  



Gurumyen et al Savannah Veterinary Journal, 4(2021) 56-60   

58 
 

 

Plate 2: Dog A- Cachexic dog with amputated left hind limb, B & C- Lungs showing multiple foci of small hard nodules on the pari-

etal and visceral pleurae respectively (black arrows). 

 

Plate 3: A & B; Cytology smear showing round to spindle shape cells with marked cellular pleomorphism, granules on the          

background, prominent nucleoli (white arrow), marked nuclear molding (arrow heads) and neutrophilic infiltration. C & D;            

impression smear from the lungs showing round to spindle cells with marked cellular pleomorphism, prominent nucleoli,                

binucleation (red arrows) and mitotic figure (black arrow).  Giemsa stain, A, B and D; Obj ×100, C; Obj ×40. 
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Plate 4: Photomicrograph of histopathologic lesions of the growth on the limb Showing; A & B, high cellularity of oval to spindle 

osteoblasts on the periphery of the growth (a) with osteoid stroma, and less cellular centre (b), and neoplastic cells forming sheets 

(arrow) H&E obj×10. C&D, Neoplastic osteoblasts and osteoid matrix (asterisks) H&E obj ×40. 

 
 

The entire length of the intestine contained dark red bloody     

content and the mucosa showed erosions. The liver was mildly 

swollen and appeared cooked. The kidneys were pulpy and dark 

green, with the left kidney having two irregular areas of fibrosis. 

The renal pelvis and urinary bladder had dark green semi solid 

materials (crystals). The blood vessels of the brain were           

congested. The bone marrow was mildly pale. A wet mount of 

the urinary bladder content revealed numerous cellular debris 

and granular casts. Kidney and liver samples submitted to         

National Veterinary Research Institute (NVRI) Vom, Plateau 

State, Nigeria for microbial analysis by culture was positive for 

Leptospirosis. 

Histopathological findings 

Sections from the growth on the limb and lung tissues were fixed 

in 10% formalin and processed after dehydration in graded      

concentrations of alcohol and embedded in paraffin. Sections of 

about 4µm were made from the blocks, and stained with              

haematoxylin and Eosin. The periphery of the tissue (growth on 

the limb) sections was highly cellular with neoplastic cells (oval 

to spindle shaped) containing cytoplasmic eosinophilic materials 

and solid matrix. The neoplastic cells were arranged in sheets.  

The lungs showed marked cellular pleomorphism, and areas of 

bone formation with oval to spindle cells, mitotic figures and    

osseous matrix. There were also marked pulmonary oedema and 

emphysema. 

 

 

 

 

 

Discussion 
Osteosarcoma is a tumour that has been reported to be the most 

common malignant neoplasm of the bone, with poor survival 

tendencies. The Rottweiler as a breed, has a genetic                      

predisposition to developing OSA with 15 genetic loci that are 

capable of undergoing mutation (Simpson et al., 2017). 

Oladehinde et al. (2021) reported a similar condition in a 5-year-

old Rottweiler with maxillofacial OSA. This reiterated the fact 

that the Rottweiler breed is more predisposed to this tumour. The 

location of the tumour in this case, the tibia and fibula has been 

reported to be a common location for OSA and that they are the 

most commonly presented with acute to chronic onset of        

lameness and limb swelling with higher tendency of metastasis 

when compared to axial bones (Chun and de Lorimier, 2003; 

Oladehinde et al., 2021). The associated severe lymphopenia,  

observed in this case has been reported to be associated with poor 

prognosis in cases of sarcomas, lymphomas and carcinomas 

(Ray-Coquard et al., 2009; Cho et al., 2016). Hence, dogs with 

OSAs and severe lymphopenia are unlikely to survive any form 

of intervention. Another complication that must have contributed 

to the shortening of the dog’s survival period was the                   

leptospirosis that was diagnosed at post-mortem thereby making 

the case rare and unique. Leptospirosis, a disease with high     

mortality rate in dog has been reported to be  endemic in Jos, 

Plateau State, Nigeria (Ogbu et al., 2018). Even though             

Leptospirosis complicated this case and affected the survival    

period of the dog, it has been reported that dogs that undergo 
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amputation do not survive beyond 1 year (Simpson et al., 2017). 

However, leptospirosis has been established to be associated 

with increased levels of TNFα by peripheral monocyte and 

thereby exacerbating the pathogenesis of leptospirosis in dogs 

leading to acute tubule-interstitial nephritis (Cinco et al., 1996; 

Yang et al., 2001). A study also by Xiao et al. (2014) indicates 

increased levels of TNFα in animals with OSA could be linked 

to the risk of animals to tumourigenesis, tumour progression,      

invasion and metastasis. The combine effects of OSA and        

leptospirosis could have been responsible for the early mortality 

of dog in this case compared to the survival period as reported 

by (Simpson et al., 2017). Although the X-ray taken before      

surgical intervention did not show pulmonary metastasis, there 

was manifestation of metastasis during the post mortem              

examination. This finding of ours agrees with the findings          

reported by other scholars (Briccoli et al., 2010; Li and Zhang, 

2018), who observed that 85-90% of high grade OSA involves 

pulmonary metastasis within 12 months, increasing the mortality 

rate to 43%. The multiple fracture seen on the limb with the        

tumour growth could be attributed to rapid  osteolytic activities 

and less deposition of solid matrix, as similarly observed by 

(Alexandru et al., 2020). Due to the activities of these                    

tumour cells in producing osteoid tissue, the tumour cells are     

capable of penetrating and destroying cortical materials of bone 

and expand to other tissues by means of osteolytic activities as 

seen in this case with the decrease in bony materials on the       

vertebrae. Hence, it is suggested that there exists a synergy        

between bone resorption and the development of OSA. These   

osteolytic properties associated with OSA have been linked to 

the regulatory properties of the cytokine RANKL and other 

growth factors from the bone matrix (Rousseau et al., 2011). 

Conclusion 

This study reports high grade tibiofibular canine osteosarcoma 

with metastasis to the lungs using FNA cytology, X-Ray,           

impression smear, post mortem examination and                           

histopathological evaluation and complicated by leptospirosis. 

Based on the findings of this study, it was concluded that the 

prognosis of dogs affected by osteosarcoma associated with      

severe lymphopenia should be considered poor, most especially 

where it is complicated by other diseases. 
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