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Avascular necrosis (AVN), otherwise known as osteonecrosis, aseptic necrosis and ischaemic bone necrosis, is a 
bone disease characterised by the interruption of subchondral blood supply, leading to ischaemic damage and subsequent 
tissue necrosis. 1 AVN typically affects the epiphysis of long bones of weight-bearing joints; common sites include the 
femoral head, knee and talus. 1 The talus is predisposed to AVN due to its unique structure, characteristic 
extraosseous arterial sources, and variable intraosseous blood supply.2 

A 58 year old male was referred with right ankle pain which had worsened over the preceding 3 years. Prior to referral, the 
patient received multiple steroid injections into the ankle for symptomatic relief. He mentioned that he was experiencing 
similar pain in his left ankle and both of his hips. The patient's ankles were duly investigated with further MRls, the findings 
of which were consistent with avascular necrosis in both talar bodies, but more severe in the right talus (figure 1 and 2). 
The patient was managed conservatively until his referral to the author following a CT scan of his ankle in July 2023 
(figure 3), which revealed a threatened collapse of the talar body. The patient had no typical risk factors associated with 
AVN in his past medical or family history. 

Fig. 1 Right Ankle MRI April 2021 Fig. 2 Left Ankle MRI April 2021 Fig. 3 Right Ankle CT July 2023 

Different surgical options were discussed, including fusion of the ankle +/- subtalar joint, or a total talar replacement. A 
repeat MRI scan of the right ankle was performed to assess the subtalar joint for osteoarthritis; none was identified. The 
patient opted for the total talus replacement; therefore, a CT scan of the left ankle was performed to map out the 3D 
anatomy of his "normal" talus, which fortunately had not collapsed. 

The custom total talus implant and spacer (figure 4) was designed and manufactured by Meshworks@, who have 
developed and adopted additive manufacturing techniques in order to produce custom made implants for the 
reconstruction of adult foot and ankle skeletal anatomy which has been compromised by deformity and/or bone loss. 
Different size implants were manufactured, along with corresponding size and fixture congruence template tools (figure 7) 
to ensure the correct fit. Due to the large implant load, there was concern about the potential for infection to develop, and 
considerable thought was given as to how a high load of local, bioavailable prophylactic antibiotic, with a sustained period 
of release, might be administered. Other recognised forms of local antibiotic delivery - such as calcium carriers - could not 
be used in this case due to their unsuitability in articulating surfaces or joints, and the fact that post-operative white exudate 

Fig. 4 Total Talus design algorithm Continued overleaf 
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