
Cryoablation As A Limb Salvage Treatment Of Osteosarcoma  
1Sandeep S; 2Prashant N; 3Choong CL; 4Munir H; 5Sanjeevan R; 6Azuhairy A; 

Department of Orthopaedic Surgery, Penang General Hospital, Penang, Malaysia. 
 
INTRODUCTION:
Osteosarcoma is the most common primary 
malignant bone tumor of the long bones, with 
children and adolescents at particular risk. Limb 
salvage surgeries have become the mainstay 
treatment for osteosarcoma as the survival rates 
of patients with limb salvage was not inferior to 
that of amputees1. Cryoablation is one technique 
of this strategy that involves rapid cooling, slow 
thawing and repeated ice thaw cycles. The 
mechanism is by directly damaging the tumor 
cells through temperature changes, 
microvascular changes causing ischaemia, and 
the release of tumor antigens so that it can 
relieve the body’s immune system1.  
 
REPORT: 
This is a 10-year-old boy who presented to us 
with a right thigh swelling and pain for 2 
months. Tissue diagnosis and staging scans 
confirmed a femur metadiaphyseal 
osteosarcoma which was 8cm from the knee 
joint with no lung metastasis. A bone scan 
confirmed a localized lesion as well. An 
intercallary wide resection of the metadiaphysis 
of the femur, reconstruction with recycled 
autogenous bone graft treated with liquid 
nitrogen was done.  
 
A V osteotomy done over the supracondylar 
region 3.5cm above the joint line, followed by a 
second V osteotomy done over upper 3rd of 
femur 14cm proximal to the distal osteotomy 
site. A total of 14cm of bone was resected. Both 
proximal and distal site marrow was sent for 
frozen section, which was confirmed, negative. 
The bone was cleaned using sterile water. 
Multiple small holes were drilled in the bone to 
aid uniform contraction. The autogenous bone 
was then soaked in liquid nitrogen for 20 
minutes. The bone underwent thawing at room 
temperature for 15 minutes and another 15 
minutes in saline which 2g of vancomycin was 
added in. The autogenous bone was then placed 

back and held with a locking plate and a 
junctional plate.  

 
 
 
 
 
Figure 1: Right 
femur x-ray 
showing a 
metadyphysis 
tumour  
 
 

 
 
 
 
 
 
 
 
 

Figure 2: Post op 5 months xray showing 
good junctional callus formation  
 
The child was then allowed to continue adjuvant 
chemotherapy once wound healed. Post 
operation 5 months, the boy is able to fully 
weight bear and good knee range of motion.  
 
CONCLUSION: 
Cryoablation is one of the treatments of 
osteosarcoma. In this case, we managed to 
preserve the child’s epiphysis and knee joint, 
giving him a better functional outcome. 
Nonetheless, this method of still lacks long-term 
follow-up data that is needed to verify the 
efficacy of this treatment option.  
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