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[Abstract] Objective To investigate the accuracy and clinical efficacy of 3D-printed patient-specific instruments (PSIs) in
medial open-wedge high tibial osteotomy (MOWHTO) for the treatment of knee varus deformity and medial compartment
osteoarthritis. Methods Clinical data of 69 patients with knee varus deformity and medial compartment ostecarthritis who
underwent MOWHTO treatment in Department of Orthopedics, Fuyang People's Hospital Affiliated to Anhui Medical University
from October 2017 to March 2021 were retrospectively analyzed. Patients were divided into two groups: 3D group using 3D-printed
PSIs (n=37) and conventional group using standard procedures (n=32). The lateral hinge point error, medial osteotomy point error,

osteotomy surface angle error, osteotomy depth error, intraoperative distraction angle, femoral tibial angle (FTA), proximal tibial
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medial angle (MPTA), knee rotation angle (KRA), posterior tibial slope (PTS), intraoperative weight-bearing line ratio (WBLR), and
the last follow-up International Knee Documentation Committee (IKDC) score of the two groups were compared. The correlation
between accuracy indicators and curative effect was analyzed using Spearman's rank correlation. Results  The follow-up time for the
3D group was 19-26 months, averaging (21.1+3.6) months; for the conventional group, it was 14-26 months, averaging (23.6+1.6)
months. No significant differences were found between the two groups in lateral hinge point error, osteotomy depth error,
intraoperative distraction angle, and the FTA, MPTA, KRA, PTS, IKDC score at the last follow-up (P>0.05). However, the 3D group
showed significantly lower errors in medial osteotomy point, osteotomy surface angle, and intraoperative WBLR compared with
conventional group (P<0.05). Spearman analysis revealed no correlation between IKDC score and aforementioned accuracy
indicators (lateral hinge point error, medial osteotomy point error, osteotomy surface angle error, osteotomy depth error,
intraoperative distraction angle, and WBLR) at the last follow-up (P>0.05). Conclusions The use of 3D-printed PSIs in

MOWHTO offers a more precise advantage in certain positioning parameters, yet there are still deficiencies in determining WBLR.

Compared to traditional MOWHT O surgery, the short-term outcome does not show any significant improvement.

[Keywords] medial open-wedge high tibial osteotomy; arthritis; varus; 3D printed; accuracy
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Fig.1 Design of 3D-printed patient-specific instrument (PSI)
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Tab.1 Comparison of preoperative baseline parameters between
two groups of patients with knee varus deformity and medial

compartment osteoarthritis

T H iiﬁ éif} 1/t P
P[4 (%) ] 0959 0.328
5 7(21.9) 12(32.4)
5’8 25(78.1) 25(67.6)
RS (Y, xts) 57.848.4 567£6.5  —0.599 0.551
BMI(kg/m? Xts) 27.89+3.97  27.49+331 —0.457 0.649
WA 1511 (%)] = 0.405
s 4(12.5) 2(5.4)
= 28(87.5) 35(94.6)
M5 (%)) 0446  0.504
e 19(59.4) 19(51.4)
H 13(40.6) 18(48.6)
151 (%) = 1.000
s 4(12.5) 4(10.8)
w 28(87.5) 33(89.2)
K-L 534 [151](%)] 0278  0.598
I 21(65.6) 22(59.5)
] 11(34.4) 15(40.5)

BML R E 54k s KLk, Kellgren-Lawrence i
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Tab.2 Comparison of the error between two groups of patients
with knee varus deformity and medial compartment osteoarthritis
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Tab.3 Comparison of the radiological and follow-up data between two groups of patients with knee varus deformity and medial

compartment osteoarthritis (x+s)

- AR . ERI ] b
HRLA (n=32) 3D 4 (n=37) HHLA (n=32) 3D 4 (n=37)

FTA(°) 7.88+2.60 9.30+3.70 1.813  0.074 -0.97+2.61° -0.9142.35 0.852 0915

MPTA(°) 83.18+2.27 83.29+3.17 0.164  0.870 92294225 92.67+2.99° 0.588  0.558

KRA(°) 4.23%1.72 5.0242.05 1713 0.091 3.79+1.26 4.50+1.68 1977 0.054

PTS(°) 9.20+4.30 8.50+4.10 -0732 0467 7.20+4.80° 6.40£4.90° -0.686  0.496

IKDC 43 (41) 34.16£5.73 32.0846.32 -1421  0.160 86.94%7.61 86.16£5.45 -0491  0.625

FTA BUEIEE 5 MPTA BEH s NI ; IKDC. FEFRIBERTICHZ 52y KRABESCTIERE ML PTS. IeB R BiM; SARMILE,

"P<0.05
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Fig.2 A typical case with left knee varus deformity and medial compartment osteoarthritis treated with 3D-printed PSI assisted

MOWHTO (female patient, 52 years old)
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