Primary TKA with long stem Prostheses – indications learnt from early failure
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Total Knee Arthroplasty (TKA) has been proven to be quite effective in the treatment of all kinds of late-stage damaged knee joint disease. The clinical studies verified the high success rates of around 95% for the modern artificial knee joint replacements in 10-15 year follow-up. However, still a few portions of patients had found to be failed after TKA due to infection, prosthetic loosening, joint instability or dislocation, and fracture of the prostheses. The early mechanical failure of TKA is mainly caused by poor surgical techniques; improper patient selection and incorrect choice of the primary knee implant system by the insufficiently experienced surgeons. We made an analysis for all previously TKA cases done in our department and found that nearly 1% of early failure patients (within 5 years) was due to incorrect choice of the knee prostheses. Together with literature review, we summarized the indication for the long stem prosthesis in some special primary TKA cases and reasonable knee implant selection principle.
Among 480 follow-up patients, 5 failed from incorrect choice of the knee prostheses, of which 1 appeared posterior unstable, 1 showed lateral unstable, 1 got prosthesis stem break and 2 appeared the prosthesis-bone interface loosing. All were eliminated for infection; through change of higher constrained and/or long stem prostheses in revision obtained the good clinical results.
We therefore concluded:
1.
Selecting knee prosthesis with different constrain phantom is mainly based on the condition of knee joint stability preoperatively. For those with rear capsular ligamentum laxity PS prosthesis rather than CR prosthesis is more suitable in selection with the proper usage of thicker polyethylene insert for the posterior stability. For the huge lateral unstable knee patient, if good soft tissue balance could not be achieved during operation, the higher constrained prosthesis (for example TC3 or CCK) must be taken in consideration. Regarding the tumor patient, because of bulk excision of his/her knee joint, obvious instability appears and can only be fixed by choosing the highest constrained prosthesis such as rotated hinge or fixed hinge knee implants.
2.
Observing the amount of the knee opening under the lateral stress test after bone cuts and spacing the gaps is the key for correct evaluation of knee joint instability and decision of usage of the different constrained prostheses accordingly. When lateral opening is of 2mm or less under stress the ordinary PS or CR prostheses could be safely considered. When the opening is within 1mm rotating platform design is most suitable for consideration regarding to its spin-out risk. Once the lateral opening is bigger than 2mm, intercondylar constrainedly designed TC3 or CCK prostheses should be selected, while the opening is bigger than 5mm, the rotated hinge prosthesis ought to be used.
3.
The usage of the high constrained prosthesis should coordinate to application of the long stems. The long stems prosthesis has the advantage of increasing both the contact area and anchoring force at prosthesis-bone interface, preventing the high constrained prosthesis from loosening due to over loaded stress by its design. In cases with obvious osteoporosis, or with bulk bone autograft or allograft due to marginal bone loss, or with severe extra-articular deformity that needs osteotomy correction simultaneously, the primary PS prosthesis plus long stem (for example the PFC+ long stem) may be applied to increase the implant fixation strength with bone and play a regional stress protective role for bone graft or bony healing process at osteotomy site.
