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Introduction 

• Artificial intelligence (AI) is an evolving field and has become a popular subject within and outside of the 
scientific community.

• There was a 7000% increase in published manuscripts on Artificial Intelligence and surgery on PubMed 
from 2016 to 2022.

• The terms Machine Learning (ML), Deep learning (DL) and Artificial Intelligence (AI) are highly associated 
but not interchangeable.

• AI is focused on automating tasks that would be performed by humans while ML and DL are specific 
methods of achieving automation. 

• Machine learning is a subfield of AI in which a computer is able to perform tasks with no previous 
instructions 



• 13 studies – 2020 – 2023

• Abdominal wall imaging 

• Identification of surgical steps

• Predicting outcomes  







Objective

to develop, validate, and evaluate:

machine learning (ML) algorithms 

for predicting complications (Surgical Site Infection, 
Surgical Site Occurrence, Readmission, Reoperation, 
ED Visit) after AWR

using the Abdominal Core Health Quality 
Collaborative (ACHQC) database



Outcomes of 
interest 

Primary outcomes: SSI an 
SSO at 30 days 

Secondary outcomes: 
readmissions, Length of 
stay, reoperation at 30 days



Inclusion criteria 

• Incisional or primary ventral surgical 
procedure. 

• 30 day follow up complete..
• Elective cases. 
• Wound class: Clean or Clean-

contaminated. 
• Synthetic mesh 
• Operative approach: Open, 

Laparoscopic, Robotic. 
• Midline hernia classification: M1, M2, 

M3, M4, or M5. 
• Excluded patients with concomitant 

procedures.









Random Forest for 30-day SSO

• Report on 30-day SSO because it has the most 
“Yes” answers compared with the other 30-day 
outcome variables. 

• The machine learning will have better results 
when it can train with more “Yes” responses.

• Worked well in the training data, with only 2 
misclassifications. 

• The test data, only 18 of the 346 yes were 
correctly predicted.



Extreme Gradient Boosting (xgBoost) for 30-day SSO

• Only correctly classified 137 yesses out of 
the 1073 total yesses in the training data. 

• The result was much worse in the test data, 
where only 2 of 138 yesses were correctly 
predicted. 

• The importance plot shows the 10 variables 
with the highest importance, with BMI 
having the most.





Next steps 

• Different machine learning model type 

• More specific set of variables (less skewed)

• A machine learning model – LASSO:

• Will shrink regression coefficients to zero for variables 
that are not impactful to our prediction



Future and challenges of ML and abdominal wall 
surgery

• Abdominal wall surgery is a common operation worldwide

• AI would be helpful in identifying the right surgical technique or if surgery would be the correct
treatment option.

• In addition, ML may be able to predict challenging hernia repairs which should be referred to a
specialized tertiary center.



Conclusions

• ML has reshaped the surgical field as it focus on learning relationships and patterns between 
variables, images and video.

• The use of ML for abdominal wall reconstruction has been shown to be a promising tool for 
predicting outcomes and identifying factors that could lead to postoperative complications



Thank you! 

• @dilaurentino

• dlima@Montefiore.org
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