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Background

Introduction

•Rigid fusion limits motion (Fuller et al. 1998, Wilke et al. 2000, 

DiAngelo et al. 2003)

•Total disc replacement (TDR) allows motion 
(DiAngelo et al. 2003, Jaramillo de la Torre et al. 2008)
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Aim of study

Introduction

•Can cervical TDR

•restore physiological amount of motion? Ą ROM

•replicate natural motion? Ą helical axes
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Flexibility Tests

Materials & Methods

•C4-5 (n=6, all < 50 years)

•Implant: 3D printed titanium, PCU core
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Flexibility Tests

Materials & Methods

•C4-5 (n=6, all < 50 years)

•Implant: 3D printed titanium, PCU core

•Flexibility Tests (Wilke et al. 1994, 1998)

•pure moments: ± 2.5 Nm

•flexion-extension (FE)

•lateral bending (LB)

•axial rotation (AR)

•3D motion data + X-rays Ą helical 

axes (Jonas et al. 2018)



6 Results Statistics: Friedman test, post hoc 

Dunn-Bonferroni-tests (p < 0.05)

ROM normalized to intact
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Discussion

Discussion

•Motion pattern after cervical TDR in 2D and 3D

•TDR in vitro: similar amount of motion around similar axes of motion
• single motion segments

• pure moment loading without muscle force simulation

•Single motion segments, no preload Ą realistic cervical motion
(Jonas et al. 2018)

•Intact in vitro motion pattern similar to in vivo of healthy subjects
(Anderst et al. 2015)

in vivo during LB

Anderst et al. 2015

in vitro during LB
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