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Risk factors analysis of residual displacement after Kirschner wire internal fixation for unstable humeral
supracondylar fracture in children
MA Xu-bin, LI Jun-ke, LI Liang (Department of Orthopedics, Handan First Hospital, Handan Hebei 056000, China)

Abstract: Objective To explore the risk factors of residual displacement after Kirschner wire internal fixation for unstable humeral
supracondylar fracture in children. Methods A total of 128 children who underwent Kirschner wire internal fixation for humeral supracondylar
fracture in our hospital from March 2019 to October 2023 were selected. According to the degree of humeral supracondylar displacement after
recovery, the patients were divided into the normal group (n=63), grade I group (n=29), grade II group (n=22) and grade Ill group (n=14).
The mechanical parameters before and after the operation and general data of patients in each group were compared. A LASSO regression
model was established to screen the influencing factors of residual displacement. Multivariate Logistic regression analysis was used to analyze
the risk factors of postoperative residual displacement in patients with grade Ill. A risk factor model of postoperative residual displacement was
constructed and evaluated. Results  After treatment with Kirschner wire internal fixation, the humeral supracondylar mechanical parameters
of the patients significantly improved compared to those before operation (P<0.05). There were statistically significant differences among
the groups in terms of fracture healing time, fracture fixation time, Gartland classification, reduction method, postoperative complications,
Flynn score, anterior inclination angle of the humeral head, Baumann angle, carrying angle, and distal humeral torsion angle (P<0.05).
The LASSO regression model indicated that fracture healing time, Gartland classification, postoperative complications, Baumann angle, distal
humeral torsion angle, and Flynn score were the relevant indicators of residual displacement. The Logistic regression analysis revealed that
fracture healing time>50 minutes, Gartland classification of grade Il , occurrence of postoperative complications, and Flynn score (average
or poor) were independent risk factors for residual displacement after surgery in patients with grade Ill. The receiver operating characteristic
(ROC) curve showed that this risk factor model had good discrimination ability [area under the curve (AUC)=0. 858, 95%CI: 0. 823 to
0.897]. Conclusion The internal fixation with Kirschner wire for treatment of humeral supracondylar fracture has a remarkable therapeutic
effect, and it can significantly improve the humeral supracondylar mechanical parameters of the patients. The fracture healing time=50 minutes,
Gartland classification of grade Il , occurrence of postoperative complications, and Flynn score (average or poor) are risk factors for residual
displacement after internal fixation with Kirschner wire in patients with humeral supracondylar fracture.
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