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ABSTRACT

We utilize machine learning models coupled with data on patient demographics, surgery specifics and post-op patient condition to develop a recommender system for better supporting the physician in the diagnosis phase by predicting the outcome of a
surgery. We also identify drivers for the success of a surgery to control the surgery process, minimise complications and mitigate risk. We believe that healthcare providers and consulting firms who are developing analytics-driven solutions for their clients in
the healthcare industry will find our study novel and inspiring.

RESULT

METHODOLOGY

Every year, there are thousands of cases of chronic knee pain and
disability. Knee replacement is an effective and long-lasting
course of treatment for these cases. However, there are risks
and complications associated, these complications generally
require revision surgeries, which adds to the problem. Therefore,
it becomes crucial to understand and control the drivers of these
complications, which currently is an industry-wide challenge.
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Defining Success of a surgery

A smoker is 34% more likely to have a surgery failure than a nonsmoker
A BP patient is 133% more likely to have a surgery failure than a
non-BP patient
The chances of a surgery failure decreases by 4% with 1-unit
increase in Age
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1 in 5 who undergo TKA
are dissatisfied with the
results.
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towards failure of a surgery according to both Logistic and
Random Forest models
Surgeons and Insurance Carriers are also significant factors
impacting the outcome of a surgery
A TKA surgery typically costs about $57000 in total. There will be
approx. 550,00 TKA procedures in 2021. Our model predicts twothirds of complications accurately, therefore factoring in two-thirds
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Our model can use patient demographics data, EHR and clinic
data to predict complications before a surgery help clinics and
insurance companies save up to 11 billion USD EVERY YEAR by
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What is the probability that a person who has undergone a knee

LITERATURE REVIEW

Age

Post-Op
Visits

Data on criterions like gait and VASP to better define success
Decision
Tree

F1 = 0.90

Random
Forrest

F1 = 0.93

Logistic

F1 = 0.94

Data on Surgery specifics like angle of cut for more realizable model
More granular analysis for financials
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