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Percutaneous Cement Discoplasty (PCD)
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Aims of the project
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• Understanding the biomechanics of the 
segment following discoplasty

• Exploring the impact of surgery on patients to
predict surgical outcome

• Detect sign of potential tissue overloading
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In vitro evaluation of 
PCD 
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In vitro modeling of discoplasty
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Experimental protocol for porcine spines
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Experimental testing workflow for porcine
segments 
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Experimental testing workflow for human
segments 
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Reconstructed, smoothed
3D model
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Bony elements
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scan
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Posterior Disc Height and Cement thickness
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• Significant increase of disc height after discoplasty

• No impact of spine level on the change of 
Posterior Disc Height

• Correlation between the Disc height and the 
cement distribution main feature



ROM & stiffness
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• Increase of the stability in Flexion

• Reduction of the mobility in Flexion

• Reduction of the laxity zone for both
motions



Strain distribution
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• Reduction of the peak strains over 
the surface

• Strain distribution smoothed after 
discoplasty

• No sign of abnormal strain 
concentrations after discoplasty



Analysis of the foramen 
space
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3D segment geometry in loaded pose 
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Discussion: Accuracy of the workflow
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Intra- and inter-rater accuracy of the registration: 
• Hausdorff Distance between repetitions of the registration for each DIC mask

Limiting factors for accurate registration:
• DIC mask surface

• DIC mask roughness (size and number of asperities)

0                                                             1 mm

Cranial Caudal DIC mask
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Conclusion 

Y1 Y2 Y3

Aim 1: Understanding the biomechanics of the segment following discoplasty

• Confirmation of the disc height increase after discoplasty

• Increase of the segment stability after discoplasty specially for the small
motion angle

• More significant limitation of motion in flexion than extension

• Recovery of the strain distribution on the disc surface similar to healthy
condition
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Conclusion 

Y1 Y2 Y3

Aim 2: Exploring the impact of surgery on patients to predict surgical outcome

• Cement thickness has a direct impact on the disc height recovery and the
ROM

• Similar cement distribution characteristics were found for similar
biomechanical behaviours ➔ restriction of the potential surgical outcome
scenari analysing the initial vacuum and the injection during surgery
➢Better surgical planning (site of injection, future stabilization…)
➢ Integration of the patient limitations (endplate weakness, scoliosis…)
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Conclusion 

Y1 Y2 Y3

Aim 3: Detect potential sign of potential tissue overloading

• Leakage in vertebra in 7 specimens on 27; 0 leakage in the neural canals

• Strain on the disc did not show any abnormal distribution

• Local strain extrema generally reduced, so no sign of potential disc tissue
damage, although some specimens exhibited higher strain values
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