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Table 1. Preoperative and postoperative comparison of HKAA and ankle radiographic 
parameters 



Variable Preoperative, mean ± SD Postoperative, mean ± SD Δ p value 
HKAA 167.87 ± 5.12 176.16 ± 2.98 8.29 <0.001 
Ground–Plafond angle 7.06 ± 3.48 3.25 ± 2.21 -3.81 <0.001 
Ground–Talus angle 7.27 ± 3.52 3.38 ± 2.35 -3.89 <0.001 
LDTA 87.93 ± 2.70 88.14 ± 2.41 0.21 0.166 
Talus–Plafond angle 2.99 ± 2.15 2.65 ± 2.18 -0.34 <0.001 



Values are presented as mean ± standard deviation. Δ indicates postoperative–preoperative 
difference. Comparisons were performed using the Wilcoxon signed-rank test. HKAA: Hip 
Knee Ankle Angle LDTA: lateral distal tibial angle. 
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Table 1. Preoperative and postoperative comparison of HKAA and ankle radiographic parameters

		Variable

		Preoperative, mean ± SD

		Postoperative, mean ± SD

		Δ

		p value



		HKAA

		167.87 ± 5.12

		176.16 ± 2.98

		8.29

		<0.001



		Ground–Plafond angle

		7.06 ± 3.48

		3.25 ± 2.21

		-3.81

		<0.001



		Ground–Talus angle

		7.27 ± 3.52

		3.38 ± 2.35

		-3.89

		<0.001



		LDTA

		87.93 ± 2.70

		88.14 ± 2.41

		0.21

		0.166



		Talus–Plafond angle

		2.99 ± 2.15

		2.65 ± 2.18

		-0.34

		<0.001





Values are presented as mean ± standard deviation. Δ indicates postoperative–preoperative difference. Comparisons were performed using the Wilcoxon signed-rank test. HKAA: Hip Knee Ankle Angle LDTA: lateral distal tibial angle.




image2.emf



Table 2. Comparison of ankle angle changes according to mechanical axis alignment and 
component positioning 



Variable Ground–Plafond 
change 



Ground–Talus 
change 



LDTA 
change 



Talus–Plafond 
change 



Mechanical axis 
alignment 



    



Within ±3° (n=74) -3.74 ± 2.85 -3.72 ± 2.29 0.07 ± 1.34 -0.50 ± 0.82 
Outside ±3° (n=60) -3.90 ± 3.38 -4.10 ± 3.28 0.38 ± 1.93 -0.13 ± 0.98 
p value 0.959 0.453 0.230 0.006 
Femoral component 
deviation 



    



Within ±2° (n=79) -4.32 ± 2.83 -3.92 ± 2.59 0.05 ± 1.35 -0.42 ± 0.89 
Outside ±2° (n=31) -2.45 ± 3.46 -3.68 ± 3.64 0.52 ± 2.22 0.19 ± 0.79 
Neutral 0° (n=24) -3.92 ± 3.01 -4.04 ± 2.12 0.33 ± 1.61 -0.75 ± 0.85 
p value 0.006 0.504 0.487 <0.001 
Tibial component 
deviation 



    



Within ±2° (n=79) -4.28 ± 3.14 -4.00 ± 2.88 0.25 ± 1.76 -0.39 ± 0.88 



Neutral 0° (n=40) -3.52 ± 2.61 -3.55 ± 2.26 -0.05 ± 
1.40 -0.42 ± 0.81 



Outside ±2° (n=15) -2.13 ± 3.48 -4.20 ± 3.47 0.67 ± 1.45 0.20 ± 1.15 
p value 0.029 0.599 0.214 0.019 
Values are presented as mean ± standard devEatEon. Angle changes were calculated as 
postoperatEve mEnus preoperatEve values; negatEve values EndEcate postoperatEve angular 
reductEon and coronal plane Emprovement. MechanEcal axEs alEgnment was compared usEng 
the Mann–WhEtney U test, and component devEatEon groups usEng the Kruskal–WallEs test. 
LDTA: lateral dEstal tEbEal angle. 
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Table 2. Comparison of ankle angle changes according to mechanical axis alignment and component positioning

		Variable

		Ground–Plafond change

		Ground–Talus change

		LDTA change

		Talus–Plafond change



		Mechanical axis alignment

		

		

		

		



		Within ±3° (n=74)

		-3.74 ± 2.85

		-3.72 ± 2.29

		0.07 ± 1.34

		-0.50 ± 0.82



		Outside ±3° (n=60)

		-3.90 ± 3.38

		-4.10 ± 3.28

		0.38 ± 1.93

		-0.13 ± 0.98



		p value

		0.959

		0.453

		0.230

		0.006



		Femoral component deviation

		

		

		

		



		Within ±2° (n=79)

		-4.32 ± 2.83

		-3.92 ± 2.59

		0.05 ± 1.35

		-0.42 ± 0.89



		Outside ±2° (n=31)

		-2.45 ± 3.46

		-3.68 ± 3.64

		0.52 ± 2.22

		0.19 ± 0.79



		Neutral 0° (n=24)

		-3.92 ± 3.01

		-4.04 ± 2.12

		0.33 ± 1.61

		-0.75 ± 0.85



		p value

		0.006

		0.504

		0.487

		<0.001



		Tibial component deviation

		

		

		

		



		Within ±2° (n=79)

		-4.28 ± 3.14

		-4.00 ± 2.88

		0.25 ± 1.76

		-0.39 ± 0.88



		Neutral 0° (n=40)

		-3.52 ± 2.61

		-3.55 ± 2.26

		-0.05 ± 1.40

		-0.42 ± 0.81



		Outside ±2° (n=15)

		-2.13 ± 3.48

		-4.20 ± 3.47

		0.67 ± 1.45

		0.20 ± 1.15



		p value

		0.029

		0.599

		0.214

		0.019





Values are presented as mean ± standard deviation. Angle changes were calculated as postoperative minus preoperative values; negative values indicate postoperative angular reduction and coronal plane improvement. Mechanical axis alignment was compared using the Mann–Whitney U test, and component deviation groups using the Kruskal–Wallis test. LDTA: lateral distal tibial angle.
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Table 3. ROC analysis results and optimal cut-off values according to the Youden index 



Predictor → Outcome AUC (95% 
CI) 



p 
value 



Cut-
off Sensitivity Specificity 



HKAA correction amount → Ground–
Plafond angle |Δ| ≥3° 



0.778 (0.701–
0.855) <0.001 ≥6° 88.5% 57.4% 



Femoral component deviation → 
Talus–Plafond worsening 



0.725 (0.595–
0.855) <0.001 ≥2° 76.2% 60.2% 



AUC: area under the curve; CI: confidence interval; Δ: postoperative–preoperative difference. 
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Table 3. ROC analysis results and optimal cut-off values according to the Youden index

		Predictor → Outcome

		AUC (95% CI)

		p value

		Cut-off

		Sensitivity

		Specificity



		HKAA correction amount → Ground–Plafond angle |Δ| ≥3°

		0.778 (0.701–0.855)

		<0.001

		≥6°

		88.5%

		57.4%



		Femoral component deviation → Talus–Plafond worsening

		0.725 (0.595–0.855)

		<0.001

		≥2°

		76.2%

		60.2%





AUC: area under the curve; CI: confidence interval; Δ: postoperative–preoperative difference.




