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Introduction

• Revision of a traumatic 
digit amputation is a 
common method of 
treatment. 

• For some, a secondary 
revision amputation is 
needed to address 
neuroma, appearance, 
infection, or soft tissue 
concern

• Previous studies have 
used regression modeling 
to determine mechanism 
of injury and work relation 
as significant risk factors 
for secondary revision

• Purpose of this study was 
to train and validate 
machine learning (ML) 
techniques to create  a 
model that predicts 
patient risk for secondary 
revision amputation

Methods

• Billing department database of a 
Level I trauma center was 
retrospectively examined for 
patients with traumatic finger or 
thumb amputations between 
January 2010 to December 2015 

• Included amputations through 
verdan zones I or II

• Variables: Age, gender, work-
relation, occupation, 
comorbidities, tobacco, 
mechanism of injury 

• Logistic regression analyses and 
machine learning models 
composed of decision-tree, 
random forests, support vector 
machines, and K-nearest 
neighbors were explored

• Logistic regression model was 
trained to provide a baseline 
comparison in predicting binary 
outcome of a patient requiring 
secondary amputation revision. 

• Python using Jupyter Notebooks 
IDE used for analyses

Results

• 576 traumatic 
finger and thumb 
amputation 
patients 

• Decision-tree 
models 
demonstrated 
superior predictive 
accuracy

• Decision-tree 
demonstrated 
accurate 
predictions at 
69.2% compared to 
61.9% for logistic 
regression (Figure 
1)

• Decision-trees 
found uninsured 
patients suffering 
from crush injuries 
and those over the 
age of 50 have high 
risk of requiring 
revision amputation

Conclusion

• Tree-based machine learning models yielded most accurate overall 
predictions for secondary revision amputation

• Insurance status, age, gender, mechanism of injury, smoking status key 
predictive features

• Tree-based learning allows for variable interactions not captured by 
logistic regression 

• Future potential of applying nonlinear techniques of machine learning to 
more accurately predict clinical outcomes. 

Decision Tree Structure Analysis of Re-Amputation Using Demographic Variables with Minimum 
Leaf Size = 25 and Balanced Class Weights 

Figure 1
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