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INTRODUCTION PROJECT SUMMARY 
TOTAL KNEE ARTHROPLASTY (TKA) 
• Body mass index (BMI), prosthesis design, and implant alignment have 

been shown to directly affect functional outcomes and early revision 
rates [1-6]

• To date, literature has examined the impact of an individual’s BMI, TKA 
prosthesis designs, and implant positioning on the rate of complications 
in TKA and the associated survivability [6-11]

• Patient factors (age, sex, and BMI) appear to drive survivability outcomes after primary TKA more than the implant factors of the 
size and/or tibia stem choice

RESULTS, CONCLUSION, AND DISCUSSION
RESULTS 
• A retrospective review of n=8548 primary TKA surgeries was completed

• Cumulative survivability was 98.0% at 5 years and 97.1% at 10 years

CONCLUSION AND DISCUSSION 
• Age <70 years (p<0.01), male sex (p<0.01), and BMI ≥40 kg/m2 (p=0.04) were significantly related to 
revision in all implants

• BMI ≥40 kg/m2 was associated with decreased implant survivability
• Patients with high BMI do not necessarily require larger implants, and surface area and stem length do 
not seem to affect survivability of the implant
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PURPOSE
• Determine the relationship between increased BMI and tibial prosthesis 

design characteristics (tibia contact surface area, tibial base plate 
surface area, and tibia stem length)

METHODS
DATA COLLECTION AND ANALYSIS 
• Retrospective review of primary TKA surgeries 01/2000-01/2019
• Surgeries performed by fellowship trained arthroplasty surgeons (n=10)
• Five implant designs:
          1) Johnson and Johnson PFC Sigma
          2) Stryker Triathlon
          3) Smith and Nephew Genesis II
          4) Smith and Nephew Journey II 
          5) Smith and Nephew Legion

• Endpoints: 1) revision arthroplasty or 2) surviving implant 01/2020
• Reasons for revision: trauma, loosening, instability, arthrofibrosis, infection
• A chart review of death summaries and obituaries was completed
• Patient demographics and TKA patient-specific information were 
retrieved from the database

• Smith and Nephew TKA implants were grouped for study analysis, as the 
tibial base plate size is the same

STATISTICS 
• Independent t-tests → compare differences in BMI and age between 
those with major complications and those without

• Independent t-tests → determine differences in demographics and TKA 
patient-specific information between implant types

• Kaplan-Meier survival analysis → implant survivability
• A Cox multivariate regression → determine if tibia implant dimensions 
were related to revision surgery 

• Statistical analysis was conducted using GraphPad Prism 9 and R and 
significance was accepted at p≤0.05

Table 2. Patient demographics and TKA patient-
specific information retrieved from the institutional 
arthroplasty database.
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Table 1. Measured tibia 
component contact surface 
area, base plate surface area, 
and stem length by prosthesis 
design for the implants. 

Table 3. Cox multivariate regression model results. 

• There has been little research on the influence 
of component sizing with survivorship [3, 4, 12]

• It is unknown whether BMI is correlated with 
prosthesis sizing and how survivorship may be 
directly affected by the associated increase in 
mechanical loads and stress

Figure 1. Kaplan Meier cumulative survivability curve for all implant types (A) and all implant types with associated 
infections (B). Johnson and Johnson (black), Stryker (light grey), and Smith and Nephew (dark grey).

Figure 2. Kaplan Meier cumulative survivability curve for implant types stratified by BMI (A) and stratified by BMI 
with associated infections (B). BMI < 30 kg/m2 (black), BMI 30-40 kg/m2 (dark grey), BMI ≥ to 40kg/m2 (light 
grey). 
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