Tendon mechanical behavior in the case of tendinitis and Low Level Laser Therapy
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INTRODUCTION

Tendinitis is a common disease of the tendon which is generally treated using nonsteroidal anti-inflammatory drugs (NSAID). An alternative to drugs is Low Level Laser Therapy (LLLT). The aim of this study is to compare the effect of LLLT and NSAID treatment on the mechanical properties in the case of acute inflammation of tendon. The relationship between the mechanical behavior of the tendon and its multiscale fibrous microstructure is discussed.

METHOD

Tendinitis was induced in a group of male Wistar rats using collagenase. One group (DIC) was treated using diclofenac sodium. Two groups (L1J and L3J) were treated by laser irradiation with doses of 1 J and 3 J respectively. One group (TEN) was not subjected to any treatment of tendinitis. A last group was used as control (CTL). Each tendon was tested with a tensile test machine using loading-unloading sequences of increasing amplitude until rupture. At each loading, three stiffnesses were measured: secant stiffness k s ; tangent stiffness k t ; unloading stiffness k u (Fig. 1a). 

MAIN RESULTS AND DISCUSSION

Representative loaddisplacement curves are shown in Fig. 1b for the DIC and L1J groups as examples. Large differences of load levels were observed. The initially increasing evolution of k t is linked to the reorientation and recruitment of the fibers. It corresponds to the so called "toe" region. When the tendon is more stretched, k t suddenly decreases. This evolution can be explained by a gradual fracture of the fibers and could be described using a damage variable. The evolution of the unloading stiffness k u with displacement was different but could also be partially explained by damage.
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 1 Figure 1: (a) Example of load-displacement curve obtained for a tendon and definition of the 3 different stiffnesses measured at each cycle. (b) Representative F-u curve, k s ,k t and k u evolution for DIC and L1J groups.