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Development of a versatile inter-component compressive force measurement sensor
and elucidation of adequate soft tissue balancing in total knee arthroplasty

Okamoto, Yoshinori
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This study aimed to investigate the differences in tibiofemoral compressive
force (TFCF) between 0° and 90° , and 90° and 0° flexion during knee motion in total knee
arthroplasty (TKA) using a novel sensor. Although sensor technology that recognizes tibiofemoral
force, contact points, and trajectory has been developed, no study has investigated TFCF dynamically

during knee motion. We believe that our study makes a significant contribution because this is the
first study to investigate the TFCF dynamically during knee motion in sensor-guided total knee
arthroplasty. Further, we believe that the dynamic TFCF analysis during knee motion can contribute
to further elucidation of intraoperative soft tissue balance in cruciate-retaining TKA.
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10 20 30 40 50
Anterior - medial 0.804 0.944 0.990 0.996 0.874
Posterior - medial 0.825 0.956 0.992 0.996 0.885
Anterior - lateral 0.767 0.942 0.989 0.995 0.867
Posterior - lateral 0.843 0.953 0.993 0.996 0.884




medial pivot motion
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A. The waveforms at anterior-medial ROI
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B. The waveforms at posterior-medial ROI
2.50
GED 2.00
2 1.50 —EF
<8 = = FE
o 100
= 050
0.00 .
Flexion angle
(degrees)
N Datapoint
1 10 20 30 40 50 60 70 80 9 100 "o
C. The waveforms at anterior-lateral ROI
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D. The wavetorms at posterior-lateral ROI
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Anterior - medial

Posterior - medial

Anterior - lateral

Posterior - lateral

PTS <8° >8°

PTS <8°

=87 PTS <8° > 8° PTS <8° >8°
EF 044(0.10)  053(0.12)  1.72(021) 1.07(0.12)* 0.09(0.02)  0.11(0.02)  1.17(0.11)  1.33(0.13)
FE 034(0.07) 049 (0.11)  1.71(0.10) 1.05(0.11)* 0.11(0.02)  0.09(0.02)  1.37(0.10)  1.40(0.13)
p-value 0.77 0.53 0.84 0.83 0.62 0.25 0.11 0.30
EF FE 20

PTS



11 4 0 3

44

4 kinematics

2023

DOl

52

2022

329 330

DOl

Okamoto Y, Otsuki S, Okayoshi T, Wakama H, Neo M, et al.

101-B, ISSUE SUPP_4

Less Compressive Force on the Posterolateral Compartment Can Correlate With More Flexion Angle
Following Cruciate-Retaining TKA: A Retrospective Observational Study.

2019

Orthopaedic Proceedings, A supplement to The Bone & Joint Journal

DOl

10 0 4

4 kinematics

49

2022




52

2022

51

2021

Okayoshi T, Okamoto Y, Wakama H, Matsuyama J, Matsuda H, Inoue T, Otsuki S, Neo M

Next generation sensor-guided total knee arthroplasty for dynamic compressive force measurement

The 67th Annual meeting of Orthopaedic Research Society

2021

Okamoto Y, Otsuki S, Okayoshi T, Wakama H, Neo M, et al.

Less Compressive Force on the Posterolateral Compartment Can Correlate With More Flexion Angle Following Cruciate-Retaining
TKA: A Retrospective Observational Study.

ISTA (International Society for Technology in Arthroplasty) 31st Annual Congress

2018







