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e Intervertebral disc (IVD) degeneration (IDD) e Endplate anomalies are related to IDD, 3 % CEP endplate
IS a major risk factor of low back pain (LBP) but mechanisms cannof ...E.. ': | ansit
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e Finite element (FE) simulations determine the internal multiphysics e There is no cohort of different VD morphologies
mechanisms possibly involved in IDD i i
but... Slmlt\J/lghon reaul}rs depzends and... e We do not know whether morphology can be a risk factor for IDD
o An available FE Mesh model was pre-calibrated and previously on [VD morphology [2]
validated for FE simulations 348 e How could we automate the process for any patient?
OBJECTIVES e Establish a procedure and algorithms 1o adapt a VD structured FE o Identify the morphological features best explaining the mechanical responses to decipher
mesh o patient-specific models their influence on IDD

METHODS Morphing Algorithm

Mechanical Simulations

Key Morphological Factors using Machine Learning (ML)
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2. 169 PS models of the 0o LI . |#Z-Morphological factors and mechanical responses of areas of interest
lumbar spine IVD. 0 8 fime [h] 24 (prone to initiate IDD [6] - ATZ, PTZ, CNP, TC, and BC) were obtained.
Evaluated mechanical variables: ¢ Water confent (Wcont) 8
o Fluid Velocity (FLVEL) o Fixed Charge Density (FCHD)

3. The AF and NP were

. e Hydrostatic Pressure (HidPre) o Extrafibrillar Water content (EWcont)
used as point cloud (PC). o Maximum Stress (SMax) « Extrafibrillar Fixed Charge Density (EFCHD)
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4, The BCPD [4] was used - vielies
to morph the mesh. Tarqet | echanica i
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7/ Regression models Ranking

o\ The mesh quality and
the similarity of morphed
models were assessed.

VI VS PINE ‘ 8. Linear Regression (LR), Support Vector Machine (SVM), and eXtreme

A Gradient Boosting (XGBoost) were used to rank, through SHAP values,
PS the most important morphological factors.
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RESULTS Morphing process Influence of morhology on mechanical response - PTZ CNP ATZ
Step - Load day Creep day Creep day Creep day Creep day Creep day Creep day
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e No significant differences in mesh quality
between the generic and the average of
the morphed models
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Conclusions

PS FE simulations seem cornerstone
tO assess mechanoregulatory
variables in critical regions
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An automatic morphing algorithm
tool was successfully developed

A repository of 169 IVD models has the Mechanical variables are strongly influenced by their
same topology local mohological factors and the CEP shape of the VD
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