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INTRODUCTION

e Muscle fatty infiltration after tendon rupture is responsible for muscle atrophy, and consequently, muscle function loss.

e This problem is more usually in rotator cuff injuries [1]. The rotator cuff is the group of muscles and tendons that act to
stabilize the shoulder and allow for its extensive range of motion.

e The passive and active behaviour of the Infraspinatus and Supraspinatus muscles of a mice model has been analyzed.

Objective: This work establishes a new framework based on an animal model and computational simulation to understand the
biomechanics of the joint and to test new treatments

METHODS

Experimental characterization Computational model

The experimental study was conducted in accordance with the provisions of the European and Spanish legal The geometry of bone and muscles was obtained from MR image segmentation.

normatives (RD53/2013). Isolated supraspinatus (n=3) and infraspinatus (n=3) mouse (wild-type (WT,
C57BL/6J)) muscles were prepared to measure their maximum active isometric force and tested afterwards
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Mathematical formulation

The active and passive beha_lwor of the muscle t'S'_SUG 'S modeIIeFj W'th_m the c.:ontlnuum mechan|cs To handle the anisotropy of the material, the muscle fibers directions have to be incorporated into
framework. The tissue is considered as an hyperelastic transversely isotropic material. The strain energy

function is decoupled into a volume-changing and a volume-preserving parts in order to handle the quasi-
incompressibility constraint:

the model. These orientations were obtained using the software Comsol Multiphysics v. 5.3.
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RES U LTS analyzing two photon confocal
microscope images.

Experimental force versus stretch relationships for both Infraspinatus and Supraspinatus muscles Computatlon al ReSUItS

were analyzed to characterize the passive behaviour of the tissue. The parameters of the model
fitting were obtained using the Levenberg-Marquardt optimization algorithm. Time=0s. Surace: Tota displacement (mm) Time=03 5 Surface Ttal dispiacement (m)
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Total displacement field (mm) obtained during the Active fiber stretch represented along the fiber directions used by the
The active response of the contraction of the muscle model discretization
Infraspinatus mUSCIG was Time=0.6 s Surface: First principal stress (MPa)
characterized under isometric
contractions of 0.5 s. The tissue was
stimulated with electrical pulses of 10
ms and 100 V at 100 Hz.
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The maximum force of both muscles and the contractile properties according to time has =

also been determined. The data and fittings h-ave been used to develop the FEM flio CEEANS  Biceian
simulations of the rotator cuff muscles and will be used to investigate the biomechanics

and damage effects.
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First principal stress (MPa) distribution along
the tissue at the contraction peak.
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