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Preoperative risk stratification and optimization is one of the most common encounters
before surgery, however physicians still prognosticate risk using tools that are imprecise and

incomplete. Traditional risk calculators only capture a sliver of the patient condition. Even

complex risk scores requiring significant manual effort for entering data elements, such as the

Society of Thoracic Surgeons Short-Term Risk Calculator and the euroSCORE, only capture a

brief glimpse of the whole picture in understanding the complex relationship between patient

condition and surgical risk.
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———Mmachine learning and artificial intelligence enable algorithms to synthesize the

complex relationship between anatomic information and patient outcomes. Machinelearning

Recognizing this opportunity, Raghu et al.> used a deep learning convolutional neural [Formatted: Superscript

network (treeption-\/3-architecture)-on over fifteen thousand pre-operative chest X-rays (CXRs)
with the goal of improving prognostication of mortality after cardiac surgery. On a hold-out test
dataset 6 CXRs-at Massachusetts General Hospital, the deep learning model performed well in
predicting mortality within 30 days post-surgery with an AUC of 0.84, and on an independent
dataset of CXRs before cardiac surgery at Brigham and Woman’s Hospital, predicted 30-day

mortality with an AUC of 0.74. The STS Score performed similarly in the same populations with



an AUC of 0.88 at MGH and 0.80 at BWH respectively-howeverthe-STS-score-is-much-mere
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comorbidities8 can be estimated by the chest radiograph alone. If the inputs for standard risk

scores can be derived from the CXR, then the downstream synthesis of this information into a
risk prediction can similarly be performed by a deep learning model. A growing and increasingly
robust field of literature shows that biomarkers and co-morbidity information can be picked up

by medical imaging#9;10 and signals data. Parallel work on preoperative risk stratification from
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pre-operative electrocardiograms®41 reaffirms the richness of possible medical data that can be
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used to identify patients at risk.
As we examine the current study, we should keep in mind that it focused on patients who
underwent CXR imaging prior to surgery — which —Fhis-subset-ef patients-might not include the

most low-risk or the most high-risk patients-undergeing-cardiac-surgerypatients. While chest

radiographs are common, chest computed tomography (CT) is increasingly being utilized for
pre-operative imaging, particularly fer-before re-do operations that require evaluation of the

aorta and vasetlar-structuresin-relationto-the-sternum-after-sear-tissue-hasformedl2. It is also
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notable that traditional risk calculators perform well in all cohorts of this study, —Adtheugh-rot




statistically-significantthe- STS-Seore-had-highernumerical- AUG-suggesting that deep learning

models may be best used as an adjunct to traditional risk evaluation methods rather than

replacing standard risk stratification. Gltimately-to-evaluate-therisk-forsurgeryphysicians-rust

Overall, this study demonstrates clearly how advanced computational methods can be
used to derive new insights that improve prognostication for a complex disease condition. The
results also offer promise of continued progress in applying measures derived from computer

vision to standardize assessments and improve the precision of patient care. The authors’ parallel

work on other forms of disease detection?8 in chest radiographs in addition to concurrent work [Formatted: Not Superscript/ Subscript

being-dene-by-others-in CT 13 echocardiography,24 and electrocardiograms, show the enormous ( Formatted: Not Superscript/ Subscript
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potential of the rich information available in medical imaging. Automated machine learning
approaches like those described here will enable even greater precision in patient phenotyping,

thereby identifying new opportunities to improve patient outcomes.
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