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INTRODUCTION: High body mass index (BMI) is a risk factor for tibial component loosening following total knee 
arthroplasty (TKA), but may not adequately correlate to stresses at the tibial baseplate. This study aimed to determine an 
optimal cutoff of a weight-to-baseplate surface area ratio (weight/SA) for predicting aseptic tibial loosening. We further 
examined if tibial stem extensions have a protective effect.  
METHODS: We identified 16,690 patients who underwent primary, elective TKA from June 2011-March 2023. Patient 
demographics, implants, and revisions were extracted. Revisions were manually reviewed to confirm indication. The exact 
distal surface areas of tibial baseplates were obtained from manufacturers. Receiver operator characteristic (ROC) 
analysis in patients without tibial stem extensions was utilized to examine the utility of BMI and weight/SA for predicting 
rates of aseptic tibial loosening. An optimal weight/SA cutoff predicting loosening was determined. The effect of tibial stem 
extensions on loosening was then examined in patients above (n=7,962 4.1% stem extension) and below (n=8,728, 1.8% 
stem extension) the determined cutoff.   
RESULTS: 
Weight/SA (AUC=0.654, p<0.001) was a better predictor of aseptic tibial loosening requiring revision compared to BMI 
(AUC=0.624, p<0.001). Optimal weight/SA cutoff for predicting loosening was 0.0161 kg/mm2 (sensitivity=0.760, 
specificity=0.530). Multivariable logistic regression demonstrated weight/SA above the cutoff (Odds Ratio=3.01, 95% 
Confidence Interval 1.65-5.52, p<0.001) but not BMI (p=0.822) was a significant predictor of tibial loosening in patients 
without stem extensions. No cases of aseptic tibial loosening in patients with stem extensions occurred either above or 
below the cutoff. The association between tibial loosening and lack of a stem extension approached significance for 
patients above (p=0.077), but not below (p=0.502) the weight/SA cutoff. 
DISCUSSION AND CONCLUSION: 
A ratio of weight-to-tibial baseplate surface area is more predictive of aseptic tibial loosening following TKA than BMI. For 
obese patients with small tibial baseplate sizes, utilization of a tibial stem extension may protect against tibial loosening.

 
  

 
 

 


