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Effect of tourniquet application duration on lower extremity deep venous

thrombosis after total knee arthroplasty and analysis of its safety threshold”
Wang Wei' ,Gong Han’ sChen Junrui®,Li Weichun®,Sun Yu'*"
(1. Department of Joint Surgery ,Yangzhou Clinical College s Xuzhou Medical University/
Northern Jiangsu People’s Hospital sYangzhou , Jiangsu 225001 ,China ;2. Medical
College ,Yangzhou University ,Yangzhou , Jiangsu 225001,China)

[Abstract] Objective To investigate the effect of tourniquet application duration on the development of
lower extremity deep venous thrombosis (DVT) after total knee arthroplasty (TKA),and to determine the
safety threshold of tourniquet application duration. Methods A total of 400 patients with knee osteoarthritis
undergoing unilateral TKA at Northern Jiangsu People’s Hospital were retrospectively enrolled. According to
the presence or absence of postoperative lower extremity DV T, patients were divided into the DVT group and
the non-DVT group. Independent risk factors for postoperative lower extremity DVT were identified through
univariate analysis, multivariate logistic regression analysis,and LASSO regression analysis. A nomogram was
constructed to visualize the prediction model,and calibration curves were plotted to assess the goodness-of-fit
between predicted and observed outcomes. The predictive performance of the model was evaluated using re-
ceiver operating characteristic (ROC) curve. The relationship between tourniquet application duration and
postoperative lower extremity DVT formation, as well as the threshold of tourniquet application duration,
were analyzed using restricted cubic spline (RCS) and dose-effect curves. Results Preliminary analysis identi-
fied length of hospital stay, tourniquet application duration, and postoperative D-dimer level as independent

risk factors for lower extremity DVT formation after TKA (P <C0. 05). ROC curves demonstrated that both
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the combined model (length of hospital stay + tourniquet application duration + postoperative D-dimer) and
tourniquet application duration alone had high predictive performance, with a cutoff value of 66 minutes for
tourniquet application duration alone. RCS analysis showed that the risk of lower extremity DVT formation
accelerated when tourniquet application duration was =77 minutes. The scatter plot showed an optimal cutoff
value of 66 minutes for tourniquet application duration. Conclusion Length of hospital stay,tourniquet appli-
cation duration,and postoperative D-dimer are independent risk factors for postoperative lower extremity DVT
after TKA. When tourniquet application duration is =66 minutes, the risk of postoperative lower extremity

DVT significantly increases. When tourniquet application duration is =77 minutes, the risk of lower extremity

DVT formation accelerates.
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