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Figure S1. Multiple comparisons of post-TKA outcomes were performed between six joint gap difference groups. The x-axis represents difference joint gap difference groups, the y-axis shows post-TKA outcomes. P-values above bars indicate significance between adjacent groups. ns indicates that no significance is observed between these groups. (a) Multiple comparisons of total KSS improvements. (b) Multiple comparisons of clinical KSS improvements. (c) Multiple comparisons of functional KSS improvements.(d) Multiple comparisons of WOMAC improvements. (e) Multiple comparisons of postoperative total KSS. (f) Multiple comparisons of postoperative clinical KSS. (g) Multiple comparisons of postoperative functional KSS. (h) Multiple comparisons of postoperative WOMAC. (i) Multiple comparisons of postoperative FJS-12.
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Figure S2. Multiple comparisons of post-TKA clinical outcomes were conducted between six joint gap difference groups within the higher-age patient subgroup. The x-axis represents difference joint gap difference groups, the y-axis shows post-TKA outcomes. P-values above bars indicate significance between adjacent groups. ns indicates that no significance is observed between these groups. (a) Multiple comparisons of clinical KSS improvements. (b) Multiple comparisons of WOMAC improvements. (c) Multiple comparisons of postoperative total KSS. (d) Multiple comparisons of postoperative clinical KSS. (e) Multiple comparisons of postoperative functional KSS. (f) Multiple comparisons of postoperative WOMAC. (g) Multiple comparisons of postoperative FJS-12.
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Figure S3. Multiple comparisons of post-TKA clinical outcomes were conducted between six joint gap difference groups within lower-age subgroup. The x-axis represents difference joint gap difference groups, the y-axis shows post-TKA outcomes. P-values above bars indicate significance between adjacent groups. ns indicates that no significance is observed between these groups. (a) Multiple comparisons of total KSS improvements. (b) Multiple comparisons of clinical KSS improvements. (c) Multiple comparisons of functional KSS improvements. (d) Multiple comparisons of WOMAC improvements. (e) Multiple comparisons of postoperative total KSS. (f) Multiple comparisons of postoperative clinical KSS. (g) Multiple comparisons of postoperative functional KSS. (h) Multiple comparisons of postoperative WOMAC. (i) Multiple comparisons of postoperative FJS-12.
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Figure S4. Multiple comparisons of post-TKA clinical outcomes were conducted between six joint gap difference groups within mild varus subgroup. The x-axis represents difference joint gap difference groups, the y-axis shows post-TKA outcomes. P-values above bars indicate significance between adjacent groups. ns indicates that no significance is observed between these groups. (a) Multiple comparisons of total KSS improvements. (b) Multiple comparisons of clinical KSS improvements. (c) Multiple comparisons of functional KSS improvements. (d) Multiple comparisons of WOMAC improvements. (e) Multiple comparisons of postoperative total KSS. (f) Multiple comparisons of postoperative clinical KSS. (g) Multiple comparisons of postoperative functional KSS. (h) Multiple comparisons of postoperative WOMAC. (i) Multiple comparisons of postoperative FJS-12.
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Figure S5.Multiple comparisons of post-TKA clinical outcomes were conducted between six joint gap difference groups within severe varus subgroup. The x-axis represents difference joint gap difference groups, the y-axis shows post-TKA outcomes. P-values above bars indicate significance between adjacent groups. ns indicates that no significance is observed between these groups. (a) Multiple comparisons of total KSS improvements. (b) Multiple comparisons of functional KSS improvements. (c) Multiple comparisons of WOMAC improvements. (d) Multiple comparisons of postoperative total KSS. (e) Multiple comparisons of postoperative clinical KSS. (f) Multiple comparisons of postoperative functional KSS. (g) Multiple comparisons of postoperative WOMAC. (h) Multiple comparisons of postoperative FJS-12.
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[bookmark: _GoBack]Figure S6. Multiple comparisons of post-TKA clinical outcomes were conducted between six joint gap difference groups within overweight subgroup. The x-axis represents difference joint gap difference groups, the y-axis shows post-TKA outcomes. P-values above bars indicate significance between adjacent groups. ns indicates that no significance is observed between these groups. (a) Multiple comparisons of total KSS improvements. (b) Multiple comparisons of clinical KSS improvements. (c) Multiple comparisons of functional KSS improvements. (d) Multiple comparisons of WOMAC improvements. (e) Multiple comparisons of postoperative total KSS. (f) Multiple comparisons of postoperative clinical KSS. (g) Multiple comparisons of postoperative functional KSS. (h) Multiple comparisons of postoperative WOMAC. (i) Multiple comparisons of postoperative FJS-12.
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Figure S7. Multiple comparisons of post-TKA clinical outcomes were conducted between six joint gap difference groups within normal BMI subgroup. The x-axis represents difference joint gap difference groups, the y-axis shows post-TKA outcomes. P-values above bars indicate significance between adjacent groups. ns indicates that no significance is observed between these groups. (a) Multiple comparisons of total KSS improvements. (b) Multiple comparisons of clinical KSS improvements. (c) Multiple comparisons of functional KSS improvements. (d) Multiple comparisons of WOMAC improvements. (e) Multiple comparisons of postoperative total KSS. (f) Multiple comparisons of postoperative clinical KSS. (g) Multiple comparisons of postoperative functional KSS. (h) Multiple comparisons of postoperative WOMAC. (i) Multiple comparisons of postoperative FJS-12.
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Figure S8. This figure illustrates tibial resection surfaces stress distribution of the balanced model (left) and the medially tight model (right) under four configurations. (a) stress distribution at 0° flexion, (b) stress distribution at 15° flexion, (c) stress distribution at 60° flexion, and (d) stress distribution at 90° flexion.
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Figure S9. This figure shows insert strain distribution of the balanced model (left) and the medially tight model (right) under four configurations. (a) strain distribution at 0° flexion; (b) strain distribution at 15° flexion; (c) strain distribution at 60° flexion; (d) strain distribution at 90° flexion.
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Figure S10. This figure depicts tibial resection surfaces strain distribution of the balanced model (left) and the medially tight model (right) under four configurations. (a) strain distribution at 0° flexion; (b) strain distribution at 15° flexion; (c) strain distribution at 60° flexion; (d) strain distribution at 90° flexion. 
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