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INTRODUCTION: 
Functional alignment (FA) in total knee arthroplasty (TKA) can achieve soft tissue balance by fine-tuning adjustments of 
bony resections and component alignment with less soft tissue release. However, joint line orientation relative to the floor 
in the knee and ankle after TKA are not well studied. 
METHODS: A randomized-controlled trial was performed in 30 patients with robotic-assisted bilateral TKA using FA and 
mechanical alignment (MA) in the same patient. The outcome measures were as follows: (1) standing radiographic knee 
and ankle alignment; (2) clinical outcomes at 1,3 and 6 months postoperatively (including forgotten joint score (FJS), 
KOOS, knee range of motion); (3) patient satisfaction score; and (4) soft tissue release 
RESULTS: 
Postoperative hip-knee-ankle angles between the FA and MA groups were similar (2.4˚ versus 2.4˚, p = 0.952). Knee joint 
line orientation was significantly more parallel to the floor in the FA group (3.0˚ versus 4.7˚, p < 0.001). There was no 
significant difference in ankle joint line orientation relative to the floor in the FA and MA groups (91.0˚ versus 92.4˚, p = 
0.099 for tibial plafond inclination and 92.5˚ versus 93.2˚, p = 0.564 for talar dome inclination). However, in knees with 
preoperative varus with apex distal joint line orientation (coronal plane alignment of the knee (CPAK) classification type I), 
FA significantly achieved a more parallel knee and ankle joint line orientation relative to the floor (3.1˚ versus 5.1˚, p = 
0.002 for knee and 91.0˚ versus 93.5˚, p = 0.028 for tibial plafond inclination). FA can obtain a balanced knee with 
significantly lower posteromedial releases (23.3% versus 76.7%, p < 0.001) with no superficial MCL release was need 
(0% versus 6.67%, p < 0.01). The FA group achieved significantly higher FJS at 3 months (53.3 versus 46.0, p = 0.015) 
and 6 months (67.8 versus 57.8, p < 0.001) with higher patient satisfaction score (79.2 versus 84.3, p = 0.001). 
DISCUSSION AND CONCLUSION: 
Functional alignment can control the overall lower limb alignment similarly to mechanical alignment, with a knee joint line 
more parallel to the floor. Additionally, the ankle joint line was more parallel in knees with CPAK type I. FA can also 
provide a more balanced knee with less soft tissue release, a higher functional score and greater patient satisfaction 
compared to mechanical alignment. 


