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Building the Virtual Physiclogical Human
BACKGROUND

e 266 million individuals worldwide suffer e Infervertebral disc (IVD) degeneration (IDD) is a
degenerative disease of the spine [1] major risk factor of low back pain (LBP) —
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e Endplate anomalies are related to IDD and severe LBP, but mechanisms cannot be measured

AF
Finife element (FE) simulations can determine the internal multiphysics

mechanisms possibly involved in IDD AF Cnulus

filorosus
but... —» Simulation results depend on IVD morphology [2] —» and NP gﬂf;igﬁss
. . + . cartilage
there is no repository of different IVD morphologies CEP ¢ rdpiate
to perform the numerical simulafions - fransition

finite element model (FEM) of IVD Zone

IS . Establish a procedure and agorithms to adapt a IVD structured FE mesh to patient-specific models
e Automatize the IVD morphing algorithm and create a free repository of PS FE models of the IVD for the scientific community
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e 169 PS models of the
lumbar spine VD were
obtained through MRIs
from the MySpine project

Principal variables to consider:

A . Length of displacement vectors

B : Directional correlation of displacement vectors
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Preliminary mechanical simulations:

e The surfaces of the AF
and NP were used 1o
generafe a PS
point cloud (PC).

e The BCPD [3] algorithm
was used to morph the
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FEM to the PS PC through A\ e FE simulatfions of physiological compressive
the morph.py code .\ loads defined in previous work [4] were
.~ simulated in ABAQUS on all the morphed IVDs

e The mesh quality of the
morphed PS models and
the similarity fo the PS PC

e Evaluated computational results:
- Pore fluid effective velocity
- Pore pressure

models were assessed European project MySpine (FP7-269909) we can control the levels of distortion of the deformation field
RESULTS

Morph process Preliminary mechanical simulations results

o No significant differences pS PO morphed PS o The transient pore fluid Pore fluid effective velocity mm/s
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conclusions impact

The automatic tool that transforms  PS FE simulations seem cornerstone to A repository of 169 VD models was created, and all [@lei=iav=Ne|jji=!(=lple= ol =Te Nelphial=) 2=ldioliagFalbiii=lgin 25
the structured IVD mesh into PS FE  assess mechanoregulatory variables models have the same numiber of nodes, elements [aglelisiglelelelAeifial=Ne e al(o1l[e|gi (o [gkielela i aalF][o]](e]g}
models was successfully developed in crifical regions such as the 1/ and connectivity, except for the nodal coordinates Ejlelikiiele| alelel=Naalele =1/ale and assess cell viabllity
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