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Abstract:
Introduction: Pre-operative navigation has provided 
many potential benefits for total-knee arthroplasty, in-
cluding patient-specific alignment, repeatable implant 
placement, and decreased surgical time. For the first 
time, this advantageous technology was applied to TAA 
and pre-operative capabilities at the ankle were explored. 
The current study determines intra-operator repeatability 
of tibia and talus patient-specific guide placement and 
the deviation between the pre-operative plan and actual 
implant placement.

Methods: Routine ankle CT scans were acquired of three 
lower extremity limbs, converted into 3D solid models, 
and imported into a CAD assembly where anatomic 
landmarks defining tibia/talus alignment were estab-
lished. The landmarks were used to perform a virtual 
TAA, where commercially-available implant components 
were placed to mimic traditional cases. A surgical guide, 
referencing the cadaver-specific anatomy, was reverse en-
gineered to accurately define the resection planes neces-
sary to recreate the virtual placement of traditional tibia 
and talus implants in the post-operative position.

Throughout the surgical procedure, the tibia and talus 
were tracked by a motion capture system. After a stan-
dard incision, board-certified, experienced TAA ortho-
paedic surgeons with no prior pre-operative navigation 
experience placed the surgical guides onto the bones in 
the best-fit location, based on tactile and visual feedback. 
Guide placement was repeated 4 times to determine vari-
ability.

Results: Average variation between implant pre-operative 
and post-operative placement was less than 2° and 1.4 mm 
in all specimens tested (Figure 1). Intra-observer tibia and 
talus guide variation between all trials was 0.25°±0.13° 
and 0.47°±0.51° in flexion/extension, 0.50°±0.39° 
and 0.45°±0.34° in varus/valgus, and 0.92°±0.74° and 

0.98°±0.54° in internal/external rotation.
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