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Effects of sand therapy temperature on the bone reconstruction
and numerical study on the heat transfer
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[ Abstract] Objective To investigate the effects of sand therapy temperature on bone reconstruction and numerical
study on the heat transfer. Methods  CT scan imaging was performed respectively for four times ( before and after OA
model was set up, and after the first and second weeks during the sand therapy). Import the scan data to MIMICS software,,
and the changes of femoral bone mass layer were analyzed. After combining the muscle, femur, bone marrow and meshing,
the established three-dimensional model of the STL format was introduced into the COMSOL software for heat transfer simu-
lation and effect of stress on bone remodeling induced by temperature field. Results Changes of four CT scan data were
analyzed. The soft bone volume was reduced, while the dense and hard bone volume were increased. Numerical simulation
on the heat transfer showed the temperature distribution of the thigh and the femur. Conclusions The thermal stress pro-
duced by sand therapy temperature exert promoting effect on the femur bone remodeling.
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Fig.1 Distribution of hard bone before and after sand treatment
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Fig.2 The changes of bone mass in each layer of the
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Tab.1 Material properties
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WIERE/T/ (kg K)
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Biological material Atmospheric &'J—E/kg/m Thermal conductivity
. . Density
properties heat capacity
JJLAA Muscle 4000 1000 0.34
% H Bone 1300 1790 0.43
‘H & Bone marrow 3960 1100 0.515
R2 YRS H
Tab.2 Biothermal parameters
IS4 Sk RGE R/ [ K WL/ ]/ (kg-K WHEE R /1 e
VA EJJH7J<J]31(4fsz (K] ik : BV (kgeK) - IAGHETER/1/s LI g/
Biot thermal Arterial blood The specific heat Blood perfusion ,
Blood density
parameters temperature of the blood rate
WA Muscle 311.65 4000 3.5e3 1060
J&H Bone 311. 65 1300 4.2e-7 1060
‘B A Bone marrow 311. 65 3960 7.5e-6 1060
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Fig.3 Temperature distribution of the whole model
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Fig.4 Temperature distribution of the femur
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Fig.5 Stress distribution of temperature 312. 65 K
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Fig. 6 Stress distribution of temperature 316. 65 K
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