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Imaging analysis on the joint line convergence angle of the knee joint after open-wedge high

tibial osteotomy
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Abstract: Objective To study the relationship between the joint line convergence angle (JLCA) in the supine position before
open-wedge high tibial osteotomy and JLCA in the standing position after operation. Methods A total of 84 patients receiving
open-wedge high tibial osteotomy for medial knee osteoarthritis were selected and divided into low JLCA group
(preoperative JLCA<4°) and high JLCA group (preoperative JLCA>4°). Knee joint range of motion (ROM), hip-knee-ankle
angle (HKA), weight-bearing line (WBL) ratio, American Knee Society (AKS) knee joint score and function score, Lysholm
knee score, and knee injury and osteoarthritis outcome score (KOOS) were measured before and 1 year after operation.
Results Before operation, HKA, WBL ratio and potential lateral laxity in high JLCA group were significantly lower than
those in low JLCA group (£<0.05), and the Kellgren and Lawrence scores of high JLCA group were higher than those of low
JLCA group (P<0.05). There was no significant difference in TPS, MPTA, total JLCA or JLO between two groups (£>0.05).
Compared with low JLCA group, high JLCA group had higher supine JLCA, AJLCA, inversion and eversion JLCA and
potential medial laxity (P<0.05), and smaller ROM (P<0.05). No significant difference was found in any clinical scores
between two groups (all P>0.05). After operation, the differences between two groups in HKA, correction error, WBL ratio,
TPS, MPTA bone correction, total JLCA or JLO were trivial (P>0.05). However, the correction angle and soft tissue
correction of high JLCA group were larger than those of low JLCA group (P<0.05); and the postoperative JLCA, AJLCA,
inverted and everted JLCA in high JLCA group were higher than those in low JLCA group (P<0.05); and the postoperative
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ROM of low JLCA group was larger than that of high JLCA group (P<0.05). There was no significant difference in any

postoperative clinical scores between two groups (P>0.05). JLCA in the supine position before operation was correlated with

JLCA in the standing position after operation (+=0.696, P<0.001). Conclusion When controlling intraoperative JLCA, the

postoperative coronal plane arrangement is not affected by the changes in JLCA and the difference in soft tissue correction

between low and high JLCA groups. However, compared with the target coronal plane arrangement, overcorrection still

exists in two groups.

Keywords: open-wedge high tibial osteotomy; joint line convergence angle; knee joint range of motion; knee joint score
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Fig.1 Imaging manifestations of patients with right knee

osteoarthritis in low JLCA group
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Fig.2 Imaging manifestations of patients with right knee
osteoarthritis in high JLCA group
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Fig.3 JLCA before and during the operation
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Tab.1 Comparison of preoperative characteristics between low and
high JLCA groups

fRILCAZ] =ILCAA

BH P
(n=44) (n=40)
A% 63.52£7.63 65.34+6.56 1.166  0.246
AR5 R AU kg - m? 25.52+3.34 25.25+321 0376  0.707
PER (/) 24/20 24/16 0.254  0.613
R (Z2145) 23/21 20/20 0.043  0.835
HKA/° —6.8+3.0  —9.0+2.9  3.410  0.001
WBL/% 19.0£13.6  12.9+14.1 2017  0.046
TPS/° 11.943.5 10.8+3.9 1362  0.176
MPTA/° 84.4+23 84322 0203  0.839
kM JLCA/° 1.4+1.8 34+1.6 5360  0.000
AJLCA/° 1.6+1.7 27417 2961  0.004
N HILCA/® 5.9+1.9 7.4+1.7 3.798  0.000
ShEIILCA/° -0.8+2.1 0.4+1.6 2923  0.004
BILCA/P 6.8+2.4 7.0+2.2 0.396  0.692
TAE A A 5t B/ 3.8+1.8 57+17 4960  0.000
TETESMU A 3t /o 2.9+1.7 13+1.6 4430  0.000
JLO/ 0.2+3.0 12424  1.676  0.097
ROM/° 129.5411.2  124.3+12.0  2.054  0.043
AKS EPT-43 51.4£11.0  51.3+6.8 0.049  0.960
AKS YJRETF> 744£10.5 76387  0.897 0371
Lysholm 343 46.2£14.1  48.5+13.7 0.756  0.451
KOOS 4>
3] 48,5202 52.5+163  0.992  0.323
AER 57.2420.5  54.2420.1  0.676  0.500
ADL 43 63.9£17.9  68.2+12.8 1255 0.213
WHF JIRRYInE 25.8+17.9  24.8+16.4 0266  0.790
AR ERY g B 30,5163 26.3+13.1  1.293  0.199
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Tab.2 Comparison of postoperative characteristics between low

and high JLCA groups
s fIRILCA4] i ILCAZ M PR
(n=44) (n=40)

HKA/° 4.842.1 4.1£27 1332 0.186
S IEff/° 11.5+3.7 133442  2.088 0.039
KIE R 2/ 1.3+3.4 1.1£2.5 0304 0.761
R LRI/ 0.1+1.2 12421 2.981 0.003
WBL/% 71.4+113  69.0+13.5 0.886 0.378
TPS/° 12.5+3.7 11.6+3.8 1099 0274
MPTA/° 95.6+3.1 96.4+3.7  1.077 0.284
ARJF JLCA/° 2.8+1.5 45+1.6  5.025 0.000
AJLCA/® 0.3%1.1 17412 5.579 0.000
B ILCA/® 7.2+1.8 83+13  3.182 0.002
SMBIILCA/® -0.3+2.1 22£1.6  6.090 0.000
JHJILCA/P 7.5£2.5 6.842.3  1.331 0.186
JLO/ 47432 52425 0.792 0430
ROM/° 132.4+10.5  127.3+114 2.134 0.035
AKS P4y 86.3+6.8 86.8+6.7  0.338 0.735
NP5 98.7+3.6 98.244.2  0.587 0.558
Lysholm -4} 90.3+9.1 92383  1.048 0.297
KOOS P4

3] 84.5£122  822+11.5 0.886 0.377
NN 843+12.8  80.6£113 1398 0.165
ADL ¥4} 87.7+11.6  88.4+104 0.290 0.772
E KB IRIIRE 56.7£16.8  61.5£18.6 1242 0217
WETEHIER TG R 64.2417.8  68.9+17.2  1.228 0.222
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