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                                    Summary
Koehler-Freiberg’s disease, an idiopathic necrosis of the metatarsal head, most commonly occurs in the 2nd, sometimes in the 3rd and relatively seldom in the other rays of the foot. Investigations regarding the possible causes of the disorder have led to an enquiry into the biomechanics of the metatarsophalangeal (MP) articulations. A search through the available literature did not reveal any information that could be directly applied and therefore a series of experiments were performed to determine a) the ground reaction on the MP joints and on the toes, b) the direction of the flexors and other tendons that cross the joint which might be responsible for the force acting between the toes and the ground, c) the geometry of the joint surfaces and finally, d) the force crossing the joint between the head of the metatarsal and the corresponding phalangeal bearing surface. It is shown that the force per unit area, or specific loading, of the MP joint of the 2nd ray could amount to about twice that which occurs in the same articulation of the great toe. This might well explain the higher occurance rate of osteonecrosis observed in the 2nd ray compared to that in the 1st. Furthermore, it is shown that the resultant joint force in the MP joint of the 2nd ray is more dorsally directed than that of the 1st, which coincides very well with clinical observation.
Finally, a finite element stress-analysis has been performed to investigate the stress situation within the metatarsal head under concentrated load-bearing conditions. This has shown that possibly the cancellous bone would collapse under repeated loading, leading to the well-known appearance as first reported independently by Koehler and Freiberg over 60 years ago. Thus under certain conditions where high specific loading of the metatarsal head can occur, for instance through edge loading due to subluxation of the phalangeal bearing surface, it is quite probable that osteonecrosis in the immediate vicinity of force transmission would ensue.
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