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Introduction

Methods

Results

Discussion

• Periprosthetic femur fractures (PFFs) are the third most common reason for 
revision surgeries.

• Mostly due to low energy falls and physiological load cases like stumbling
• The influence of body mass index (BMI) in PFFs is discussed in several 

studies with contradicting results.

Implanted femur models:

Load cases:

• Two femurs for BMI values of 20 and 32 (T-score: 
-1.8 and -1.4, respectively). 

• A generic tapered stem was implanted following 
surgical procedures.

Lateral falls: Proximal femur reaction 
forces were measured with HBM 
simulations (Cebeci, 2020).

Stumbling: Hip joint reaction forces 
(Orthoload-Database) were applied 
along with the hip muscle 
contractions. 

No Fracture

A1 and B Type 
Fractures

A2 and B Type 
Fractures

No Fracture

• No overall increase in early postoperative 
fracture risk due to the increased BMI.

• BMI and load case specific fractures risks 
were identified

• Developing patent specific fracture 
prevention strategies 

• Future work: Influence of stem design

• Fall induced early postoperative PFF risk is negatively corelated with BMI.
• Early postoperative PFF risk under stumbling loads increase with BMI.

Original Femurs Fitting

Testing

• A cyclic hammering 
force of 3kN was 
applied.

• Friction coefficient: 
0.6

• Model performance 
was tested against 
ex-vivo experiments 
(Jakubowitz, 2009). 

BMI 21

BMI 32

BMI: 20

BMI: 32

i.e: BMI: 20

F_max

Source: 
https://orthoload.com/database/?implantId=12&activityId=30&acti
vityIndentationLevel=0&parameterId=1&parameterIndentationLevel
=-1&patientId=all&fileId=ebl_stumbling&fileType=t&selectBox=file

Hip muscles activation level: 0.5
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Discussion

• Fall induced early postoperative PFF risk is negatively corelated with BMI.
• Early postoperative PFF risk under stumbling loads increase with BMI.

No Fracture

A1 and B Type 
Fractures

A2 and B Type 
Fractures

No Fracture

• No overall increase in early postoperative 
fracture risk due to the increased BMI.

• BMI and load case specific fractures risks 
were identified

• Developing patent specific fracture 
prevention strategies 

• Future work: Influence of stem design

Results
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