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Endoprosthetics is often the only way out for a patient with severe hip joint pathology. 

An important step, in many ways ensuring successful replacement, is the correct choice of 

implant. 
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When installing the hip joint implant, one of its parts - the leg - is placed in the marrow 

canal of the femur. Moreover, the installation must be done in a way that ensures, that on 

one hand, the leg fits tightly against the walls of the channel and on the other hand, no crit-

ical stress appears in the channel. Otherwise, serious postoperative complications are pos-

sible. Proper fit of the prosthesis is ensured by the correct choice from a given standard set 

of implants. To date the choice of the implant is realized using x-ray images of the canal in 

the direct and lateral projections. The implant images on a transparent film are sequential-

ly applied to the hip and thighbone images in a straight and lateral projection, and thus a 

suitable implant is selected. In this regard, the problem of constructing an algorithm for 

choosing an implant based on quantitative characteristics arises. 
The method of optimal implant selection based on the quantitative characteristics of the 

implant and of the difference between the width of the channel in the direct projection and 

the width of the implant in a direct projection is a possible solution. The best for this chan-

nel in a direct projection is the implant for which the average distance between the upper 

wall of the canal and the implant is the smallest. The quantitative characteristic of the 

placement quality of the implant in the lateral projection is introduced in a similar way. 

The implants that fit in the channel are considered. It also must be taken into account that 

the implant should have contact with the channel in at least three points in the lateral pro-

jection. “The best for a given channel on the lateral projection is the implant for which the 

difference between the minimum distance from the anterior wall of the canal to the poste-

rior wall of the implant and the width of the implant in this section is minimal. 

In best case, the best implant is the one that fits best in both projections. However, this 

does not always happen. Finally, for a given channel the choice of an implant from a given 

set of implants, generally speaking, is ambiguous. In addition to the characteristics and 

quality of an implant placement proposed here, other methods are possible. 

Keywords: algorithm, sampling, regression, implant, hip joint, quantitative characteris-

tics. 
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