Residual stress in pig intervertebral discs.
A preliminary study.
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Introduction — Residual strains and stresses are markers of tissue growth's
history

The Intervertebral disc (IVD) growth, which is at the heart of the development of the juvenile idiopathic scoliosis, constitutes an
example of biological growth Influenced by mechanical loads. In order to better understand the early development of this

pathology, we propose to study a marker of tissue growth which are the residual strains and stresses generated through the
biological growth process of the IVD.

Method - From free stress configuration to closed configuration
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Figure 2 : A) Samples preparation for the estimation of
mechanical properties of the IDV tissue at 4 different
locations. B) Uni-axial traction tests In the circumferential

direction were used. See [2].

Figure 3 :
Numerical closing
procedure using FE
software LMGC90
(see [4]).

Figure 1 : Cutting procedure in order to release stresses due
to growth of the annulus fibrosis. The opening angles were
measured by a similar method proposed by [1]. After cutting,
samples were stored for 1 hour In physiological conditions,
l.e., ina 0.15 M NaCl solution at T=37°C.
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Results — Residual stress in pig intervertebral disc

Table 1 : Estimated mechanical properties and opening angles Syy (Mpa) Eyy
for L4L5 and L5S1 discs. 15 0 20 40 50 014 012 008 004 0 0.051
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Strain energy : W:%(I_l—?,)+§(J—1)2+ - - . - .
1 Z 1 exp (KZ[kdisle-l-(l_Bkdisp) | P 1]2) }
2I<2 ie(1,2]
G (kPa)3 K (kPa) ki1 (kPa) k2 Kdisp (10-2) Angle a,

47,9+43,3 5006+528 1,36+2,04 1610+1560 2,8+3,36 22°
46,/+26,6 81/+965 3,5+x1,89 85339/, 3,92+1,58 49°

: o 5 Figure 4 : Estimated residual strain and Cauchy stress for
O | ary results (n=2 discs . .
COﬂClUS_IQnS ur- prefiminary . ( - ) L4L5 pig disc using FE software LMGC90 [4].
show that pig intervertebral discs present residual strains and

stresses, as other Dbiological tissues grown under
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understand disc growth and generation of residual stresses. 4] https://git-xen.Imgc.univ-montp2.fr/imgc90/Imgc90_user/wikis/home
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