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THE STUDY OF TOTAL KNEE REPLACEMENT CONSTRAINT

Before knee replacement surgery, the patients are required to undergo the
assessment of knee osteoarthritis conditions in order to match the appropriate total knee
prostheses. The patient with higher knee stability will require a lesser constraint
prosthesis compared to patient who has lower knew stability condition. As specified by
international standards, the constraint of the knee prosthesis will be obtained with
performing test according to the ASTM F1223 (Standard Test Method for
Determination of Total Knee Replacement Constraint). However, to determine the
testing parameters under suggestion of ASTM F1223 test, such as axial compressive
load, and lubricant are not clarifyingly mentioned. In the research, the total knee
replacement constraint tests were performed on the present clinical use of the total knee
prosthesis. The objectives of the study were 1) to study the influence of axial
compressive load characteristics and lubricant types on the total knee replacement
constraint test results, and 2) the influence of the total knee prosthesis geometry on the
constraint of the total knee prosthesis. In the study, 1) Control axial compressive load
is constant during the test and 2) fix axial displacement during the test was carried on
in the constraint of total knee prosthesis test. From the experiment or experimental
results, in the case of fix axial displacement, the fluctuation of axial compressive load

during the test was observed. It is resulted of the curvature of the tibial insert surface.



Moreover, the resistance loads of each axis test in case of fix axial displacement was
higher than that in case of fix axial compressive load during the test. It is due to that the
result of the friction exerted on the knee prosthesis was changed by higher magnitude
of axial force. Furthermore, it was found that using the bovine serum and the deionized
water showed the similar constraint testing results. Therefore, both types of lubricants
can be used instead. Finally, it was found that the constraint of the total knee
replacement depends on the geometry between the tibial insert and femoral component.
The position of the posterior stabilized within total knee prosthesis, contact area and
the radius of curvature at posterior stabilized were more pronounced on constraint of

total knee prosthesis.
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