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Mechanisms of Onset and Progression of Knee Osteoarthritis:
The Corkscrew Movement as an Alternative Knee Support Mechanism to

the Screw Home Movement

Kazuhisa Matsumoto'- 2’ , Fumiya Matsumoto': 2

1) MATSUMOTO ACUPUNCTURE MOXIBUSTION CENTER
2) INSTITUTE of JAPANESE TRADITIONAL MEDICINE

Abstract

In the standing position, when the knee joint is fully extended and trunk alignment is normal, the screw home movement
(SHM) contributes to the stability of the knee joint. However, age-related muscle weakness leads to postural changes—such
as increased spinal curvature, hip flexion and abduction, and knee flexion—that consequently disrupt SHM. These
alterations in alignment compromise the mechanical locking mechanism provided by SHM, thereby reducing knee joint
stability in older adults.To compensate for this disruption, we propose a novel knee stabilization strategy termed the
corkscrew movement (CSM). The term "corkscrew" refers to a tool used to remove corks from wine bottles, and its principle
of enhancing linear force through rotational torque is also employed in striking martial arts. CSM consists of two phases:
Phase | involves a reduction in external rotation of the lower leg, and Phase 1l involves posterior-medial displacement of
the tibial articular surface following Phase I. Unlike SHM, which primarily depends on active muscle contraction, CSM is
driven by increased muscle stiffness and shortening. This lack of extensibility caused by heightened muscle hardness and
shortening is considered a contributing factor to the progression of knee osteoarthritis.

keywords
Knee Osteoarthritis, Mechanism, Screw Home Movement, Corkscrew Movement, buckling phenomenon



