Supplementary Table 1. Mixed-effects model estimates of pre-to-postoperative changes (knee-level data, 110 knees, random intercept per patient)
	Parameter
	Estimated change
	95% CI
	P value
	Significant after Bonferroni (P < 0.0024)

	VAS
	−2.48
	−2.76 to −2.20
	<0.001
	Yes

	WOMAC
	−25.67
	−28.02 to −23.32
	<0.001
	Yes

	HSS
	+21.66
	+18.71 to +24.60
	<0.001
	Yes

	ROM (°)
	+0.21
	−0.28 to +0.70
	0.397
	No

	HKA (°)
	+1.22
	+0.90 to +1.55
	<0.001
	Yes

	FTA (°)
	−1.70
	−2.28 to −1.12
	<0.001
	Yes

	JLCA (°)
	−1.22
	−1.53 to −0.90
	<0.001
	Yes

	WBLR
	+0.02
	−0.01 to +0.06
	0.166
	No

	Settlement (mm)
	−0.86
	−1.34 to −0.38
	<0.001
	Yes

	PTS (°)
	+0.18
	−0.31 to +0.66
	0.475
	No

	CD Index
	−0.008
	−0.021 to +0.005
	0.226
	No

	BP Index
	−0.007
	−0.017 to +0.003
	0.159
	No

	TTP (mm)
	+0.11
	−0.28 to +0.50
	0.573
	No

	FH (mm)
	+4.70
	+4.11 to +5.28
	<0.001
	Yes

	LPW (mm)
	−1.20
	−1.39 to −1.01
	<0.001
	Yes

	AI (°)
	+0.22
	−0.79 to +1.23
	0.671
	No

	Sharp angle (°)
	−0.25
	−1.68 to +1.19
	0.735
	No

	HAA (°)
	−0.18
	−0.44 to +0.08
	0.178
	No

	TT (°)
	−0.83
	−1.24 to −0.43
	<0.001
	Yes

	TPI (°)
	−0.63
	−0.98 to −0.28
	<0.001
	Yes

	KAJA (°)
	−0.36
	−0.75 to +0.03
	0.072
	No


Linear mixed-effects models with a fixed effect of time point (preoperative vs final follow-up) and a random intercept per patient; estimates represent the mean pre-to-post change. The Bonferroni-adjusted significance threshold was P < 0.0024.








Supplementary Table 2. Intraobserver and interobserver reliability, standard error of measurement (SEM), and minimal detectable change (MDC) for radiographic parameters
	Parameter
	Intraobserver ICC,
observer 1 (95% CI)
	Intraobserver ICC,
observer 2 (95% CI)
	Interobserver ICC
(95% CI)
	SEM
	MDC
	Observed
change

	HKA (°)
	0.973 (0.964–0.979)
	0.968 (0.959–0.976)
	0.952 (0.940–0.965)
	0.35°
	0.96°
	1.22°

	FTA (°)
	0.984 (0.980–0.988)
	0.986 (0.982–0.989)
	0.967 (0.959–0.976)
	0.45°
	1.25°
	1.7°

	JLCA (°)
	0.971 (0.962–0.977)
	0.969 (0.959–0.976)
	0.944 (0.931–0.959)
	0.33°
	0.92°
	1.22°

	WBLR
	0.984 (0.979–0.988)
	0.984 (0.979–0.988)
	0.953 (0.942–0.966)
	0.031
	0.085
	0.02

	Settlement (mm)
	0.961 (0.949–0.970)
	0.956 (0.943–0.966)
	0.906 (0.887–0.932)
	0.56mm
	1.55mm
	0.86mm

	PTS (°)
	0.954 (0.940–0.964)
	0.959 (0.947–0.968)
	0.901 (0.880–0.928)
	0.63°
	1.75°
	0.18°

	CD Index
	0.913 (0.888–0.933)
	0.923 (0.901–0.940)
	0.817 (0.783–0.866)
	0.027
	0.076
	0.008

	BP Index
	0.950 (0.934–0.961)
	0.955 (0.941–0.965)
	0.877 (0.852–0.910)
	0.014
	0.038
	0.007

	TTP (mm)
	0.953 (0.939–0.964)
	0.950 (0.935–0.961)
	0.892 (0.868–0.920)
	0.53mm
	1.46mm
	0.11mm

	FH (mm)
	0.990 (0.986–0.992)
	0.989 (0.986–0.992)
	0.976 (0.971–0.983)
	0.49mm
	1.35mm
	4.7mm

	LPW (mm)
	0.954 (0.940–0.964)
	0.957 (0.944–0.967)
	0.912 (0.893–0.936)
	0.31mm
	0.86mm
	1.2mm

	AI (°)
	0.977 (0.970–0.982)
	0.979 (0.973–0.984)
	0.938 (0.923–0.954)
	0.93°
	2.59°
	0.22°

	Sharp (°)
	0.983 (0.978–0.987)
	0.985 (0.980–0.988)
	0.955 (0.943–0.966)
	1.31°
	3.64°
	0.25°

	HAA (°)
	0.954 (0.941–0.965)
	0.954 (0.940–0.965)
	0.864 (0.834–0.899)
	0.38°
	1.06°
	0.18°

	TT (°)
	0.965 (0.954–0.973)
	0.967 (0.957–0.974)
	0.892 (0.868–0.920)
	0.55°
	1.53°
	0.83°

	TPI (°)
	0.952 (0.938–0.963)
	0.955 (0.941–0.965)
	0.883 (0.859–0.914)
	0.49°
	1.35°
	0.63°

	KAJA (°)
	0.953 (0.939–0.964)
	0.956 (0.943–0.966)
	0.901 (0.880–0.928)
	0.52°
	1.45°
	0.36°


ICCs were calculated using two-way random-effects models with absolute agreement, based on two repeated measurements per observer; interobserver ICCs used the mean of both rounds. MDC = 1.96 × √2 × SEM. Observed changes are absolute group-mean changes. The MDC applies to individual-level change; the standard error of the group-mean change was far below the observed group-mean changes, indicating that the group-level differences are unlikely to be explained solely by random observer measurement error
