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Abstract

With cardiac imaging’s important role in the diagnosis of cardiac
diseases, along with the dawn of big data and machine learning
(ML), there are emergent opportunities to build AI tools that will
directly assist physicians in heart failure (HF) diagnostics. An
important application in biomedical engineering, as HF is very
difficult to diagnose because of its complex symptoms, circumstance,
and comorbidities. This study aims to: (1) perform accurate and
precise cardiac segmentation and quantification of key left ventricle
functional indices from CMR; and (2) build a ML tool using
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significance between the obtained mean values and the comparative
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Conclusions

Accurate and precise cardiac segmentation and quantification of
LV functional indices from CMR was accomplished. Statistical
results show quantified values closely resemble those established
in the SDC. Finally, the AI HF diagnostics tool was successfully
built, as every tested patient was classified correctly using the
trained ML model.

An automatic segmentation methodology using ML should be
implemented to reduce human inputs. Finally, additional input
data regarding ethnicity, ventricular mass, electrocardiogram data
and genetic data should be added to the ML model to become a
viable assistance for physicians to rely on.

Heart failure (HF) currently affects nearly five million Americans |
and contributes to approximately 287,000 deaths a year'. HF is a
chronic, progressive, and serious cardiovascular condition defined
by the heart muscle being unable to pump enough blood to meet the
body’s needs for blood and oxygen. Despite being considered a major
public health burden and the many recent advances in cardiovascular
diagnosis and treatment, misdiagnosis is still a common concern for
patients at risk of heart disease. Nowadays modern medical imaging
techniques, such as magnetic resonance imaging (MRI) are widely
used to assess qualitatively and quantitatively cardiac anatomical
structures and functions?. Even with the incredible assessments
medical images provide, HF patients are very difficult for physicians
to diagnose correctly because they possess a variety of complex
symptoms, circumstances, and comorbidities. Emerging disciplines
like big data and machine learning (ML) have the potential to
facilitate HF diagnosis with the use of artificial intelligence (AI)
tools. Such Al image-based diagnostic tools have the potential to
substantially alleviate the burden of HF through by providing fast
and accurate diagnostic decision making.
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Using Python’s Skimage library endocardial Ventricular length was determined from
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contour technique. end-diastole and end-systole.

A= Basal Area
L = LV Length
LV Volume = 5/6-A-L

Endocardial area is calculated using Heron’s The area-length method was the
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calculate the EDV and ESV of the LV.
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