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Machine learning may help identify people at
risk of thoracic aortic aneurysm

December 2 2021, by Julie Cunningham
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Thoracic Aortic Aneurysm. Credit: BruceBlaus/Wikimedia Commons, CC BY-
SA 4.0

An abnormally enlarged aorta—also called aortic aneurysm—can tear or
rupture and cause sudden cardiac death. Unfortunately, patients often
show no signs or symptoms before the aorta, which carries blood from
the heart to the rest of the body, fails. A team led by investigators at
Massachusetts General Hospital (MGH) recently used a type of artificial
intelligence called deep learning to uncover insights into the genetic
basis for variation in the aorta's size. In addition to identifying at-risk
individuals, the findings may point to new preventive and therapeutic
targets.

The research, which is published in Nature Genetics, relied on data from
the UK Biobank, a study that performed multiple magnetic resonance
imaging tests of the heart and aorta in more than 40,000 people. "There
were no aortic measurements provided by the UK Biobank, and we
wanted to read the aortic diameter in all of the images collected,"
explains lead author James Pirruccello, MD, a cardiologist at MGH and
an instructor in medicine at Harvard Medical School. "That is very hard
for a human to do because it would take a long time, which motivated
our use of deep learning models to do this process at a large scale."

The researchers trained deep learning models to evaluate the dimensions
of the ascending and descending sections of the aorta in 4.6 million
cardiac images. They then analyzed the study participants' genes to
identify variations in 82 genetic regions (or loci) linked to the diameter
of the ascending aorta and 47 linked to the diameter of the descending
aorta. Some of the loci were near genes with known associations with
aortic disease.
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"When we added up the genetic variants into what's called a polygenic
score, people with a higher score were more likely to be diagnosed with
aortic aneurysm by a doctor," says Pirruccello. "This suggests that, after
further development and testing, such a score might one day be useful to
help us identify people at high risk of an aneurysm. The genetic loci that
we discovered also offer a useful starting point for trying to identify new
drug targets for aortic enlargement."

Pirruccello adds that the findings also provide supportive evidence that
deep learning and other machine learning methods can help accelerate
scientific analyses of complex biomedical data such as imaging results.

More information: James P. Pirruccello et al, Deep learning enables
genetic analysis of the human thoracic aorta, Nature Genetics (2021).

DOI: 10.1038/s41588-021-00962-4

Provided by Massachusetts General Hospital

Citation: Machine learning may help identify people at risk of thoracic aortic aneurysm (2021,
December 2) retrieved 23 April 2024 from https://medicalxpress.com/news/2021-12-machine-
people-thoracic-aortic-aneurysm.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

3/3


https://medicalxpress.com/tags/higher+score/
https://medicalxpress.com/tags/aortic+aneurysm/
http://dx.doi.org/10.1038/s41588-021-00962-4
https://medicalxpress.com/news/2021-12-machine-people-thoracic-aortic-aneurysm.html
https://medicalxpress.com/news/2021-12-machine-people-thoracic-aortic-aneurysm.html
http://www.tcpdf.org

