Total Knee Arthroplasty for Patients with Extra-articular Deformity
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Common etiologies of extra-articular angular deformities are fracture malunion, osteomyelitis, physeal trauma, congenital anomaly and metabolic bone disease. Long standing extra-arthicular deformity is often the cause of the chronic arthritis which needs arthroplasty.
The primary goal of surgery should be attaining appropriate mechanical alignment. Properative planning must include long-standing radiographs of the lower extremity and preoperative templating to determine the degree of the distal femoral or proximal tibial cut depending on the site of deformity. Soft tissue releases should be planned and adequate type of implant should be selected according to the ligament instability.
The surgical approach most prevalent for treatment of osteoarthritis of the knee with extra-articular deformities is correction of the angular deformity at its apex by osteotomy followed by total knee replacement. This can be performed with one or two operative procedures. Alternative management is correction of the angular deformity by altering the joint line resections without additional osteotomy. This approach must include appropriate soft tissue releases including sacrificing the posterior cruciate ligament in all cases. The advantages of correction of the angular deformity at the joint line are the avoidance of an additional operative procedure for osteotomy and the risk of nonunion. Extra-articular deformity can be corrected by compensatory intra-articular resections, but to do so introduces instability. The magnitude of the necessary correction can be assessed by templating from the mechanical axis. Although the magnitude of a deformity is important, the distance from the knee also is a determinant in the magnitude of the necessary correction. If there is any question regarding stability of the knee, modular components with increased constraint may be used with augmentation or stemmed component.
Because the lateral side of the knee is dynamically stabilized, varus deformities requiring a laterally based compensatory wedge will be better tolerated than intra-articular correction of valgus deformities. Because a compensatory distal femoral cut creates instability only in extension, the instability pattern is much more complex than a similar degree of tibial deformity.
