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SCALABLE DETECTION OF ATRIAL SEPTAL DEFECT.
— APPLICATION OF AI TO ELECTROCARDIOGRAM-

Shinichi GOTO
Tokai University School of Medicine Department of Medicine

Atrial septal defect (ASD) is the most common congenital heart disease, affecting
approximately 0.5% of all live births. Because many patients are asymptomatic and heart
murmurs are often inconspicuous, a large number of cases remain undiagnosed until adulthood.
ASD increases the risk of cerebral infarction and heart failure; therefore, early diagnosis and
treatment are essential. Diagnosis is typically made by echocardiography to confirm interatrial
shunting; however, echocardiography is costly in terms of time and personnel and cannot be
performed in all asymptomatic individuals. Currently, screening is based on findings such
as heart murmurs detected during health checkups, electrocardiographic abnormalities,
or cardiomegaly on chest radiography. However, these methods have low sensitivity and
frequently miss cases. To address this issue, we focused on electrocardiography and aimed
to develop a system capable of high-accuracy, large-scale screening for ASD. Using federated
learning, an artificial intelligence model was trained on 12-lead electrocardiograms to detect
the presence of ASD. Furthermore, by applying transfer learning, we developed an Al model
capable of detecting ASD using three-lead electrocardiograms obtained from a wearable shirt-
type ECG device.





