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Review of the Reasons in Cases Requiring
Varus/Valgus Constrained Prosthesis in Primary Total Knee Arthroplasty

Dong Yi Kong, M.D., Sang Hoon Park, M.D.*, and Choong Hyeok Choi, M.D., Ph.D*"

Department of Orthopedic Surgery, Juan Nanoori Hospital, Incheon,
*Department of Orthopedic Surgery, Hanyang University College of Medicine, Seoul, Korea

Purpose: The least constrained prosthesis is generally recommended in primary total knee arthroplasty (TKA). Nevertheless, a varus/valgus
constrained (VVC) prosthesis should be implanted when a semi-constrained prosthesis is not good for adequate stability, especially in the
coronal plane. In domestic situations, however, the VVC prosthesis could not always be prepared for every primary TKA case. Therefore, it is
sometimes impractical to use a VVC prosthesis for unsual unstable situations. This study provides information for preparing VVC prostheses
in the preoperative planning of primary TKA through an analysis of primary VVC TKA cases.

Materials and Methods: This study reviewed 1,797 primary TKAs, performed between May 2003 and February 2016. The reasons for
requiring VVC prosthesis and the preoperative conditions in 29 TKAs that underwent primary TKA with a VVC prosthesis were analyzed
retrospectively.

Results: In primary TKA, 29 cases (1.6%) in 27 patients (6 male and 21 female) used VVC prosthesis. Two patients underwent a VVC
prosthesis on both knees. The mean age of the patients was 63.4 years old (34—79 years). The mean flexion contracture was 16.2° (-20°-90°),
and the mean angle of great flexion was 111.7° (35°-145°). The situations requiring a VVC prosthesis were severe valgus deformity in 10
knees, knee stiffness requiring extensive soft tissue release in 10 knees, previously injured collateral ligaments in five knees, and distal
femoral bone defect due to avascular necrosis in four knees. The mean tibiofemoral angle was 25.7° (21°-43°) in 10 cases with a valgus
deformity. The mean flexion contracture was 37.5° (20°-90°), and the mean range of motion was 48.5° (10°~70°) in 10 cases with knee
stiffness.

Conclusion: The preparation of VVC prosthesis is recommended, even for primary TKA in cases of severe valgus deformity (tibiofemoral
angle>20°), stiff knee (the range of motion: less than 70° with more than 20° flexion contracture), and the cases with a previous collateral
ligament injury. This information will help in the preparation of adequate TKA prostheses for unusual unstable situations.

Key words: knee arthroplasty, constrained prosthesis, valgus deformity, knee stiffness
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Table 1. Causes of Requiring a VWC Prosthesis and the Clinical Data of All Patients

Cause Sex Age (yr)  Disease  TFangle (°) VLAR (°) AGE (°) AGF (°) ROM (°) Prosthesis
Valgus F 63 0A VL 27 27 15 130 - Scorpio TS
Valgus M 65 0A VL 21 21 -15 130 - Scorpio TS
Valgus M 68 0A VL 43 43 20 130 - Scorpio TS
Valgus F 60 0A VL 25 25 0 130 - Scorpio TS
Valgus F 34 RA VL 21 21 0 110 - LCCK
Valgus F 77 0A VL 26.1 26.1 10 130 - Scorpio TS
Valgus M 67 0A VL 23 23 0 135 - LCCK
Valgus F 61 RA VL 21 21 -20 145 - LCCK
Valgus F 54 RA VL 24.1 24.1 -15 140 - LCCK
Valgus F 75 RA VL 26 26 0 90 - LCCK
Stiffness F 47 RA VL17.7 - 90 130 40 Scorpio TS
Stiffness F 78 0A VL15 - 50 120 70 LCCK
Stiffness F 66 0A VR 9.2 - 30 70 40 LCCK
Stiffness F 58 RA VL7.5 - 25 65 40 LCCK
Stiffness F 59 RA VL 5.3 - 25 35 10 LCCK
Stiffness F 49 RA VL18.7 - 25 65 40 LCCK
Stiffness F 59 0A VR 26 - 20 90 70 LCCK
Stiffness F 59 0A VR 26.5 - 40 105 65 LCCK
Stiffness F 70 0A VR5 - 30 100 70 Scorpio TS
Stiffness F 54 RA VL11.1 - 40 80 40 LCCK
MCL injury F 75 RA VL1.1 - 15 115 - LCCK
MCL injury M 67 RA VL1 - 10 125 - Scorpio TS
MCL injury F 65 0A VL 2.1 - 5 125 - LCCK
MCL injury F 79 0A VR 8 - 20 135 - Scorpio TS
LCL injury F 40 RA VL 32 - 5 105 - Scorpio TS
AUN F 56 AVN VR 2.5 - 0 130 - LCCK
AVN M 65 AVN VL 10 - 10 140 - Scorpio TS
AUN M 79 AVN VL 8.3 - 0 130 - Scorpio TS
AUN F 74 AVN VR 16 - 35 105 - Scorpio TS
Average 63.4 25.7* 16.2 1117 485

*Average tibiofemoral angle of 10 patients with severe valgus deformity. 'Average range of motion (ROM) of 10 patients with severe flexion contracture
and stiffness. VWG, varus/valgus constrained; TF, tibiofemoral angle at knee anteroposterior standing view; VL/VR, valgus/varus; AGE, angle of great
extension; AGF, angle of great flexion; MCL, medial collateral ligament; LCL, lateral collateral ligament; AVN, avascular necrosis; F, female; M, male;
OA, osteoarthritis; RA, rheumatoid arthritis.
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Figure 1. (A) Preoperative standing
radiographs of a 65-year-old male shows
severe valgus deformity of the left knee
(valgus 21°). (B) Postoperative standing
radiographs after primary total knee
arthroplasty with a varus/valgus constrained
prosthesis, metal block and stem extension.
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Figure 2. (A) Preoperative standing
radiographs of a 59-year-old female
showing a severe varus deformity with
20° flexion contracture of the right knee
and 40° of the left knee (right: varus 26°,
left: varus 26.5°). Her range of motion
was 70° of the right knee and 65° of the
left knee. (B) Postoperative radiographs
after primary total knee arthroplasty with
a varus/valgus constrained prosthesis,
metal block, and stem extension.
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