Supplementary material 1

Proximal

Posterior

Lateral

Anterior

a. Femoral coordinate system

The three axes in the femoral coordinate system include the proximal-distal (PD) axis
(longitudinal axis), medial-lateral (ML) axis, and anterior-posterior (AP) axis. Mostly, the femoral
anatomical and mechanical axes were used to determine the PD axis, and the TEA was regarded as

ML axis. The femoral AP axis could be established by the cross product of the PD and ML axes.
And the midpoint of the TEA was defined as the origin.
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b. Patellar coordinate system

A fitting bounding box (FBB) was established around the patella, which touched the superior-
inferior, anterior-posterior, and medial-lateral borders of the patella. The center of the FBB was
defined as the origin of patellar coordinate system.

c. Femur-patella hybrid coordinate system



Axis-1 is defined as the femoral ML axis. Axis-2 is defined as the patella PD axis and moved with
patella. Axis-3 is defined as the axis perpendicular to Axis-1 and Axis-2. The midpoint of the
Axis-1 could be selected as the origin.



