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Introduction

The precise quantification of cardiac involvement in sarcoidosis is a critical aspect
of patient management and prognosis, and automated segmentation algorithms
are emerging as powerful tools to achieve this goal [1]. These advanced compu-
tational techniques, particularly those leveraging deep learning, offer substantial
advantages over traditional manual segmentation methods, enhancing accuracy,
reproducibility, and efficiency in assessing myocardial inflammation and fibrosis,
which are hallmarks of cardiac sarcoidosis [1].

Machine learning algorithms are increasingly being applied to delineate myocar-
dial scar tissue in cardiac magnetic resonance imaging (CMR), enabling accu-
rate scar burden quantification and differentiation between transmural and non-
transmural scar, vital for risk stratification in various cardiomyopathies, including
sarcoidosis [2]. The standardization of scar quantification through these advanced
methods promises to improve the reliability of diagnostic and prognostic assess-
ments [2].

A robust deep learning-based framework has been developed for the automated
segmentation of the left ventricle from cardiac MRI, demonstrating high accuracy
and robustness [3]. This capability provides consistent volumetric and functional
measurements, which are foundational for precisely quantifying cardiac structure
and function, essential for monitoring disease progression in conditions like car-
diac sarcoidosis where subtle changes significantly impact management [3].

A novel approach utilizing convolutional neural networks (CNNs) has been pre-
sented for segmenting myocardial regions of interest (ROIs) in 3D cardiac MRI [4].
This algorithm is designed to effectively handle anatomical variations and image
artifacts, achieving superior segmentation quality compared to traditional methods,
with accurate segmentation of myocardial tissue being paramount for quantifying
inflammatory infiltrates and fibrotic changes characteristic of cardiac sarcoidosis
[4].

The U-Net architecture has been employed for automated segmentation of cardiac
chambers in cardiac MRI, demonstrating effectiveness in generating accurate and
consistent segmentations [5]. This consistency is essential for deriving reliable
quantitative metrics of chamber volumes and function, which are critical for evalu-
ating the impact of sarcoidosis on cardiac hemodynamics and overall heart health
[5].

An end-to-end deep learningmodel has been introduced for the automatic segmen-
tation of the myocardium in cardiac MRI, focusing on improving both efficiency and
accuracy [6]. This model significantly reduces manual segmentation time while
maintaining high Dice scores, indicating excellent overlap with ground truth, a di-
rect advancement for the quantitative assessment of myocardial inflammation and

fibrosis in cardiac sarcoidosis [6].

Deep learning algorithms are being evaluated for their performance in segmenting
cardiac structures within late gadolinium-enhanced (LGE) cardiac MRI, a tech-
nique crucial for identifying scar tissue in sarcoidosis [7]. Comparative studies of
different network architectures highlight the potential of deep learning to automate
and standardize scar quantification, leading to more reliable prognostic informa-
tion [7].

A robust automated segmentation method for the right ventricle (RV) in cardiac
MRI has been developed and validated [8]. Accurate RV segmentation is crucial
for comprehensive cardiac assessment, and its application in sarcoidosis can help
evaluate the disease’s impact on all cardiac chambers, with the proposed method
demonstrating high accuracy and efficiency, contributing to a more complete un-
derstanding of cardiac dysfunction in affected patients [8].

A novel deep learning framework for automated segmentation of cardiac struc-
tures in 4D CT angiography (CTA) data has been presented [9]. While not directly
cardiac MRI, the principles of automated segmentation using deep learning are
transferable and can be adapted for PET-CT data, which is crucial for sarcoido-
sis, to precisely delineate inflammatory lesions and assess their impact on cardiac
anatomy and function, thereby improving diagnostic accuracy and treatment plan-
ning [9].

Finally, the application of deep learning for the quantitative analysis of myocardial
inflammation using PET imaging is being explored, specifically focusing on auto-
mated segmentation techniques to delineate regions of elevated FDG uptake [10].
These methods enable more accurate and objective quantification of disease bur-
den, facilitating better treatment response assessment and patient management
in cardiac sarcoidosis [10].

Description

Automated segmentation algorithms are at the forefront of improving the precise
quantification of cardiac involvement in sarcoidosis, offering significant advance-
ments over manual methods [1]. Deep learning and other advanced computational
techniques enhance accuracy, reproducibility, and efficiency in assessing myocar-
dial inflammation and fibrosis, key indicators for diagnosis and monitoring of car-
diac sarcoidosis [1].

Machine learning methodologies are being employed to precisely segment my-
ocardial scar tissue in cardiac magnetic resonance imaging (CMR) [2]. This ca-
pability allows for accurate delineation of scar burden and differentiation between
transmural and non-transmural scar, which is essential for effective risk stratifi-
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cation in various cardiomyopathies, including sarcoidosis, and promises to stan-
dardize scar quantification for improved diagnostic reliability [2].

A deep learning-based framework has been developed for the automated segmen-
tation of the left ventricle from cardiac MRI, delivering high accuracy and robust-
ness [3]. The consistent volumetric and functional measurements provided by this
framework are fundamental for precise quantification of cardiac structure and func-
tion, crucial for tracking disease progression in conditions such as cardiac sar-
coidosis, where subtle changes have significant clinical implications [3].

A convolutional neural network (CNN) based approach has been introduced for
the segmentation of myocardial regions of interest (ROIs) in 3D cardiac MRI [4].
This algorithm is engineered to manage anatomical variations and image artifacts,
yielding superior segmentation quality compared to conventional methods. Pre-
cise segmentation of myocardial tissue is paramount for quantifying inflammatory
infiltrates and fibrotic changes characteristic of cardiac sarcoidosis, thus aiding in
accurate disease assessment [4].

The U-Net architecture is effectively utilized for the automated segmentation of
cardiac chambers within cardiac MRI datasets [5]. This model’s ability to generate
accurate and consistent segmentations is vital for deriving dependable quantita-
tive metrics of chamber volumes and function, which are critical for evaluating the
extent to which sarcoidosis impacts cardiac hemodynamics and overall cardiac
health [5].

An end-to-end deep learning model has been proposed for the automatic segmen-
tation of the myocardium in cardiac MRI, with a primary focus on enhancing both
operational efficiency and diagnostic accuracy [6]. This model demonstrates a
substantial reduction in the time required for manual segmentation while achiev-
ing high Dice scores, signifying excellent agreement with ground truth data. This
advancement directly supports the quantitative assessment of myocardial inflam-
mation and fibrosis in the context of cardiac sarcoidosis [6].

Studies are evaluating the performance of deep learning algorithms in segmenting
cardiac structures within late gadolinium-enhanced (LGE) cardiac MRI, a tech-
nique instrumental in identifying scar tissue associated with sarcoidosis [7]. Com-
parisons across various network architectures underscore the significant potential
of deep learning to automate and standardize scar quantification, leading to more
dependable prognostic information [7].

A validated, robust automated segmentation method for the right ventricle (RV) in
cardiac MRI has been developed [8]. Accurate segmentation of the RV is essential
for a comprehensive cardiac evaluation. In sarcoidosis, this capability can help as-
sess the disease’s effect on all cardiac chambers. The proposed method exhibits
high accuracy and efficiency, contributing to a more thorough understanding of
cardiac dysfunction in affected patients [8].

A novel deep learning framework for the automated segmentation of cardiac
structures has been developed for 4D CT angiography (CTA) data [9]. Although
this application is not directly cardiac MRI, the underlying principles of deep
learning-based automated segmentation are transferable. These techniques can
be adapted for PET-CT imaging, which is crucial for sarcoidosis, to accurately de-
lineate inflammatory lesions and evaluate their impact on cardiac anatomy and
function, thereby improving diagnostic precision and treatment planning [9].

The application of deep learning for quantitative analysis of myocardial inflamma-
tion in PET imaging is an active area of research, particularly concerning auto-
mated segmentation techniques for delineating regions of elevated FDG uptake
[10]. Such methods enable more precise and objective quantification of disease
burden, which is instrumental in assessing treatment response and optimizing pa-
tient management in cardiac sarcoidosis [10].

Conclusion

Automated segmentation algorithms, particularly those employing deep learning,
are revolutionizing the quantification of cardiac involvement in sarcoidosis. These
methods significantly improve accuracy, reproducibility, and efficiency in assess-
ing myocardial inflammation and fibrosis compared to manual techniques. Ad-
vanced machine learning algorithms are used to segment scar tissue in cardiac
MRI, aiding risk stratification. Deep learning frameworks accurately segment car-
diac chambers and the left ventricle, providing essential volumetric and functional
measurements for disease monitoring. Convolutional neural networks and U-Net
architectures are instrumental in precise myocardial and chamber segmentation.
These advancements in automated segmentation of cardiac MRI and PET imaging
enable more objective disease burden assessment, leading to improved diagnosis,
prognosis, and personalized patient management in cardiac sarcoidosis.
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