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p(x,7) = o+ p (&, 7) er(V, )

Vp(@,7) = 0/ (& 7) Pr(0, ©) +§<fn—> P, (9, )

P..—e, %e,, P,:=1-P,
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G (213,_ T) — f\f;?’(g” T) P?(l?* (,.9) Af’rhs(ga T) Ph»(ﬁ? (19)

F:=VpG ! =\.P.+ )\, P, A 1= p_ ) Ap 1= /0;

J(:II,_ T) = det G(QZ, T) — ﬂ}ff(gﬁ T) Af’rh,(ga T)Q
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Multiple remodeling mechanisms
Jy=detGy =1 < Gy = ,},,0—2 P, + ~v» P Decay passive

Jo=detG, =1 & G, = 71._2 P, + . P;, Recovery )

> active
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G =7%0%) " Pr+7%%Ph
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Balance equations

2 (S,(€) —Sh(&) +£8L(&) =0,

Ay = AL + A2 =0,
A=A+ A° =0,
Ay = Al +A° =

for all < &<&,4, and

Sr(é—?) — —TTx,
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Outer actions
A&, T) =0,

AL(E, ) = Ae(T(E7), T°(8,7),7)
ALET) = Aa(T(E.7). T°(&,7),7)
Controls

Ae(T, T°) = —Eogo(T) — fo (Th — z,>+ct%ﬂ“h— i

~~

Aa(T, T°) = —Eo(T) + fo (Tr, —T})
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Balance equation

2 (Sr(€) = Sn(&)) +E£5,(§) =0.

Evolution equations

Yh L

Rl 2“ (Eowe(T) + A (T, T ).

'h 0

12 2t = B (Ey(T) + Ay (T, T9))
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Use of COMSOL Script
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do_femO
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do_plot t
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Input parameters values

Homeostatic initial solution.
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Time dependent solution.
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Time plots

Fields plots
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Figure 2: Actual radius vs time.
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Figure 3: Hoop stress vs time.
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Figure 4: Hoop stress field.
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Figure 6: Hoop stress vs time.
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Figure 7: Transformation stretches vs time.
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Figure 8: Actual radius vs time.
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Mixed control
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Figure 12: Hoop stress vs time.
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Figure 13: Transformation stretches vs time.



Conclusion

We have proposed a mechanical model—a
growing spherical shell-—suitable for predict-
ing the evolution of a Saccular Cerebral Artery
Aneurysms (SCAA), based on three compet-
ing remodeling mechanisms—one passive and
two active. Despite drastic simplifying as-
sumptions, preliminary numerical experiments
attest to the potential of our model to account
for nontrivial evolutions ensuing from acciden-
tal perturbations of a homeostatic state.
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