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Theoretical opinion of elbow extensor in the biceps brachii

Toshiyasu Inumaru, Munehiro Ikuta®, Junichi Shimizu,

Katsuyuki Shibata, Seiji Nishimura, Hisanori Kojima™**

Abstract

The biceps brachii is recognized as an elbow flexor. However, it is reported that
there is a paradoxical action to make elbow joint extension, when an end-effector
have fixed outside and have received resistance. On the other hand, since most
reports of a paradoxical action are not considered from both sides of joint moments
and muscle forces, there is no sufficient view for the relation between joint
moments and muscle forces in that action. In the present study, we investigated
that the possibility of elbow extension by the biceps brachii using the technique of
a model analysis in executing a force vector of the upper extremity, and verified
theoretically the action of the elbow flexor in the biceps brachii from both sides of
joint moments and muscle forces.

In this model analysis, we investigated joint moments and muscle forces in varied
flexion angles of the shoulder and elbow joint with 30, 60, and 90 degrees,
respectively. When the force vector was 120°, the muscle moment by the biceps
brachii were increased more slightly than the muscle moment of the lateral head of
the triceps brachii in the shoulder flexion angle at 60° and elbow flexion angle at
60°. Moreover, in this direction of the force vector of 120°, the flexion moment
was generated in the shoulder and the extension moment was generated in the
elbow. Therefore, it can be said that the biceps brachii was able to work as the
elbow extensor where the force vector was 120°.



