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INTRODUCTION:

Preoperative alignment and correctability of deformity may impact targeted alignment and implant positioning in robotic
total knee arthroplasty (TKA) with a restricted functional alignment paradigm. This study examines how differences
between planned, corrected, and achieved alignment relate to patient factors and preoperative characteristics.
METHODS:

We retrospectively reviewed 862 robotic-assisted primary TKA performed between April 2023 and August 2024 using the
MAKO system (Stryker, Kalamazoo, MI). Patients were stratified by preoperative coronal alignment phenotypes (neutral,
mild valgus and varus, and severe valgus and varus). Intra-operative correctability of the arthritic deformity, prior to bone
resection but after removal of accessible osteophytes, was measured with the robotic system. Corrected, planned, and
achieved alignment values were recorded from the robotic software. The difference between corrected and planned
alignments was calculated. Patient demographics, surgical features, and patient-reported outcome measures(PROMSs)
which included Knee Injury and Osteoarthritis Outcome Scores (KOOS,JR) and Patient Reported Outcome Measurement
Information System (PROMIS) scores were compared.

RESULTS:

Correctability of deformity prior to bone resections varied by phenotype, with most neutral(64.4%) and minor
valgus(65.9%) cases correcting to neutral, while minor varus was correctable to slight deformity(55.9%) or neutral(34.3%).
Major valgus was correctable to neutral or slight deformity (48.2% each), with three cases being non-correctable. Major
varus often corrected to slight deformity(58.4%) or remained uncorrected(31.6%). Planned and achieved alignment varied
significantly with the correctability of deformity. Knees with severe varus showed the greatest difference between
corrected alignment(7.6°) and planned alignment(3.9°,p<0.001).

DISCUSSION AND CONCLUSION:

Preoperative alignment correlates with correctability of deformity and predicts planned and achieved alignment in robotic
TKA. Patients with fixed valgus deformities had the lowest baseline KOOS,JR scores. Patients with fixed varus
deformities had the largest difference between corrected and planned alignment. These findings suggest a measurable
shift in_soft tissue envelope behavior during TKA that may impact intraoperative strategy and alignment outcomes.
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