Patient-specific unicompartmental knee arthroplasty during sit-to-stand: Midterm follow-up
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Summary

Patient-specific unicompartmental knee arthroplasty has
increasingly been used as a treatment for medial knee
osteoarthritis. In this study, patients who underwent surgery
with either patient-specific or off-the-shelf prostheses were
evaluated during a sit-to-stand task. The results demonstrated
that personalization of the prosthesis did not lead to superior
knee function compared to off-the-shelf prosthesis, and
compensatory mechanics in adjacent joints persisted even five
years post-surgery.

Introduction

Personalizing unicompartmental knee arthroplasty (UKA) to
the patient's anatomy have shown better implant positioning
and clinical outcomes compared to off-the-shelf prosthesis
[1]. However, no biomechanical study has yet compared their
differences during a challenging functional task such as sit-to-
stand. The aim of this study was to determine whether the
personalized unicompartmental prosthesis (Bodycad UKS)
leads to superior improvement in terms of knee joint
biomechanics compared to an off-the-shelf prosthesis (Oxford
UKA) during sit-to-stand task.

Methods

A total of 22 patients and 22 healthy individuals (CG),
matched for age and height, were recruited to participate in
this study. Eight patients were operated with Bodycad UKS
(BUKS) prosthesis, and 14 patients with Oxford UKA
(OUKA) prosthesis. All patients were evaluated at a minimum
follow-up of 3-years post-surgery. Participants were
instructed to stand up from a chair without using their arms at
self-selected speed. Five valid sit-to-stand (STS) trails were
retained for analysis. To quantify 3D kinematics and kinetics,
a l0-camera motion analysis system (100 Hz) and an
instrumented chair with 4 force plates (1000 Hz) were used.
Thirty-two reflective markers and 8 clusters were placed on
lower limbs, pelvis and trunk, creating a 6 DoF model for
lower limb and pelvis [2]. Muscles activations were quantified
for lower limbs using electromyography sensors (2000 Hz).
Spatiotemporal parameters, lower limb angles and moments
were estimated in the sagittal, frontal and transverse plans, and
the total support moment (TSM) was -calculated [3].
Dependent variables were compared between the three groups
using Statistical Parametric Mapping.

Results and Discussion

The results showed no significant difference for sit-to-stand
total duration (p>0.05). OUKA demonstrated a significant

decrease in the knee abduction angle between 0-41% STS
cycle (p=0.002) and a decrease of the hip flexor moment
between 41-46%STS cycle (p=0.005) compared to CG.
BUKS showed a significant decrease of knee internal rotation
angle between 53-66% STS cycle (p=0.008) and increase of
the hip abduction moment between 42-57% STS cycle
(p=0.003) compared to CG. OUKA demonstrated a
significant decrease of peak TSM compared to CG (p<0.001).
No significant differences for muscles activation during STS
cycle compared to CG (p>0.05).
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Figure 1: A: Knee joint kinematics in frontal and transverse plans;
B: Hip joint kinetics in sagittal and frontal plans

Conclusions

The personalization of the implant did not lead to superior
knee function compared to off-the-shelf UKA. In addition,
neither BUKS nor OUKA restored normal knee function
comparable to a native knee, as compensatory mechanics in
adjacent joints persisted even five years post-surgery.
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