2025-12  43(6) AT 17 i P2 2 2% 3% West China Journal of Stomatology *837¢

s ke EARHFFET -

ETERVHRIRERARFE ZHE G E &
REREERE BRI ERE

(4R ETHKE aBE BE
Wi KA E I 0 @ s A, did 226000

[(FE] B RS IR S N B s WS R, IR T A R B R R
(SMOTE) BAMEEUERIA , Ak W 2021 45 1 —2024 4F 12 1 31 (8] 154 8 2 IR B2 B 101 s a3 1 AR ik
FFSIA W0 T AR 1 104 BB G, MU AR AR5 2 15 e A oA [ 2 IR S 2 e ] (27
Bl) SRR Bl (107740) . WCHEIRor T 2 4B R IR ek, 32 FH AR 38 2 T Logistic 103 43 H1 Jy v i
LA IR P AT AR P I 2 R A R R R, IR EAT Logistic [MIH 387, [l if 56 T SMOTE 551k Ble ik £l 42
P A SO BR AR I TV A AL, XS LG IER R (B A RE . 25 5R 1 104 BA5 I i 4 AR S5 7 [ 3 sk e 37 27
i), FRERF2.45% (27/1 104) o A% MR L B3 ™ SR 2 B 0 T AR DRI 18 hy A1 T F B 4 AR S PN T
EEBRMGEREE (PEY<0.05); JFIHHZEM P ZiR#E TIEFFIE (ROC) ML FHEIE (AUC) H
0.861, 3T SMOTE 5% By W45 8 P2 i) AUC 2 0.882, P2 HEHI A Tl AL AEAL T P1 AL, DeLong 46 46 45 5t i
IR, 2FERIAE AUC EIE S HA G #E X (P<0.05). Gt 4RI . BEORIR L . B ar™ SR K 5 AR
90359 Sy AT T BT A ST A T 2 R A R B . ARG BT SMOTE F3 32 4 T 10 601 1 350 41 AR S DA [ 2
TR (1 T AR A HAT B A TN R, BRI LA T AT, AT 5 I
FRE YT A P 1] 2 i R P 1O

[RERA] AROECERHEEA, SEEET; AfF; AREEREEGE,; W
ey it

[PEISFES] R7824 [XBA#RER] A [doi] 10.7518/hxkq.2025.2025040

Early warning model of postoperative infection of internal fixation device in maxillofacial fracture based on the
synthetic minority over-sampling technique algorithm

Jiang Jinfeng, Wang Haiyan, Shi Yanfeng, Xu Ke

Dept. of Oral and Maxillofacial Surgery, Affiliated Hospital of Nantong University, Nantong 226000, China

Supported by: Nantong Municipal Health Commission Research Project (MSZ2024020)

Correspondence: Wang Haiyan, E-mail: 1004897949@qq.com

[Abstract] Objective This study investigates independent risk factors for postoperative internal fixation device in-
fection in patients with maxillofacial fractures and proposes an early warning model based on the synthetic minority over-
sampling technique (SMOTE) algorithm. Methods A total of 1 104 patients who underwent surgical treatment for max-
illofacial fractures at Oral and Maxillofacial Surgery Department, Affiliated Hospital of Nantong University from Janu-
ary 2021 to December 2024 were retrospectively analyzed. The patients were divided into two groups based on the pres-

ence of postoperative internal fixation device infection: the infection group (27 cases) and non-infection group (1 077

cases). Clinical data from both groups were collected and

[WFm B 2025-01-27; [fEEIEEA] 2025-07-09 subjected to statistical analysis. Univariate and binary Lo-
(EEWA] HE T IR HEZ PR (MS22024020) gistic regression analysis were used to identify risk fac-
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com maxillofacial fractures. Subsequently, a Logistic regres-

tors for postoperative internal fixation device infection in
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sion model was established, and the dataset was improved based on the SMOTE algorithm to construct an early warning
model with the improved dataset. The prediction performance of the models was compared and validated. Results
Among the 1 104 patients who underwent surgical treatment for maxillofacial fractures, 27 cases of postoperative inter-
nal fixation device infections were identified, corresponding to an infection rate of 2.45% (27/1 104). Age, diabetes histo-
ry, fracture severity, and oral hygiene status were all identified as risk factors for postoperative internal fixation device in-
fections in maxillofacial fractures (all P<0.05). The prediction model based on the original data (P1). The prediction mod-
el based on the SMOTE algorithm (P2). Receiver operating characteristic (ROC) curve analysis shows that the area un-
der curve (AUC) for the P2 model was 0.882, the P1 model was 0.861, indicating the superior predictive performance of
the P2 model. The DeLong test results show that the difference in AUC between the two models was statistically signifi-
cant (P<0.05). Conclusion Age, diabetes history, postoperative fracture severity, and oral hygiene status are all risk fac-
tors for infections associated with internal fixation devices after maxillofacial fracture surgery. The proposed early warn-

ing model demonstrated good predictive performance. Medical professionals can utilize this model to effectively inter-

vene and anticipate infections related to internal fixation devices after maxillofacial fracture surgery.
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Tab 1 Univariate analysis of clinical data between device infection group and non-device infection group
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Tab 3 Logistic regression analysis of internal fixation device infection following maxillofacial fracture surgery
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