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[ Abstract] Objective To analyze the clinical characteristics of navigated physeal bar resection (PBR)
for ankle varus deformity caused by traumatic premature physeal closure of the distal tibial physis in children
and to explore the factors influencing the success of the procedure. Methods A retrospective analysis was
conducted on pediatric patients with traumatic premature physeal closure of the distal tibial physis resulting in
ankle varus who underwent navigated PBR at the Department of Pediatric Orthopedics of Beijing Jishuitan Hos-
pital, Capital Medical University,from June 2002 to October 2021. The clinical data analyzed included gender,
age , injury mechanism,bone bridge morphology ,time from injury to surgery,method of physeal blockage , osteot-
omy approach, deformity correction time ,and measurement of the lateral distal tibial angle (LDTA). Based on
imaging data, patients were divided into successful and failed PBR groups. Patients were also grouped by growth

potential , with boys over 12 and girls over 10 classified as having low growth potential. A multivariate logistic re-
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gression analysis was performed to identify factors influencing the success of the PBR. Results A total of 63
children were included in the study,with an average age of 9.1 + 2.5 years at the time of surgery and a follow-
up period of 32.0(22.0,54.0) months. The time from injury to PBR was 18.0(13.0,28.0) months. There
were 47 patients in the high-growth-potential group (30 boys,17 girls) and 16 in the low-growth-potential group
(9 boys,7 girls). All patients underwent navigated PBR ,with 25 cases receiving concurrent lateral distal tibial
physeal blockage and 11 cases undergoing concurrent osteotomy. The preoperative LDTA was 108.1 £5.5° in
the successful group and 112.7 +6.2° in the failed group,showing a statistically significant difference (¢ =

-3.129,P =0.003). Multivariate logistic regression analysis indicated that growth potential (OR =15.122,
95% CI:2.076 - 110. 159, P =0.007) and preoperative LDTA ( OR =0. 855,95% CI:0.755 -0.969,P =

0.014) were independent factors influencing the success of PBR. Conclusions PBR for ankle varus deformity
caused by traumatic premature physeal closure of the distal tibial physis in children is challenging. Growth po-
tential is a critical factor affecting surgical outcomes. Careful patient selection, including accurate assessment of

physeal function and growth potential , proper surgical planning, precise navigation-guided procedures,and close

postoperative follow-up are key to surgical success.
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Fig.1 Navigated PBR for ankle varus caused by premature physeal closure of the medial distal tibial physis,

combined with lateral distal tibial physeal blockage using an 8-plate
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