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Online Resource 1 Heatmap of upstream model-task pairings in multistep frameworks, showing the distribution of clinical target tasks across upstream model groups. EF, LA, LV, AoS, and RV denote ejection fraction, left atrium, left ventricle, aortic stenosis, and right ventricle, respectively. Counts represent multistep target-task instances linked to the upstream model category of the primary pipeline, not unique studies. One study could contribute multiple target-task instances when multiple clinical tasks were reported. These target-task instancesInstances are concentrated on a limited set of tasks, including EF estimation, segmentation, LA strain estimation, morphological feature extraction, hypertrophy assessment, and valvular disease classification. These patterns indicate that tasks are primarily focused on anatomical and functional indices, reflecting the role of clinical intermediate representations derived within the multistep framework
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Online Resource 2 Heatmap of model-task pairings in end-to-end frameworks, showing the distribution of clinical target tasks across model groups. EF, AoS, and RV denote ejection fraction, aortic stenosis, and right ventricle, respectively. Counts represent end-to-end target-task instances, not unique studies. One study could contribute multiple target-task instances when multiple clinical tasks were reported. Approximately half of the end-to-end target-task instancesinstances are concentrated on EF estimation, valvular disease classification, cardiomyopathy classification, and pulmonary hemodynamics. In contrast to multistep frameworks, fewer tasks focus on anatomical parameters because clinical intermediate representations are not explicitly derived. Instead, there is a stronger emphasis on disease classification tasks, reflecting task selection aligned with the characteristics of the end-to-end framework
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Online Resource 3 Public dataset use and concentration of EF estimation and chamber segmentation tasks. Association between public dataset use and task concentration for EF estimation and chamber segmentation. EF denotes ejection fraction. White bars indicate studies without public dataset use, and hatched bars indicate studies with public dataset use, except in (c), where grayscale bars indicate EchoNet-Dynamic, CAMUS, and the overall average. P values were calculated using Fisher’s exact test. Statistical significance was defined as p < 0.05.
(a) Across all studies, EF estimation and chamber segmentation were more frequent among studies using public datasets than among studies without public dataset use, and the differences were statistically significant for both tasks by Fisher’s exact test. 
(b) Public dataset use was associated with a higher proportion of EF-estimation studies among both multistep and end-to-end studiesstudies in both multistep and end-to-end frameworks.
(c) Task-specific public benchmark patterns showed enrichment of EF estimation in EchoNet-Dynamic studies and enrichment of chamber segmentation in CAMUS studies compared with the overall study average.
(d) After excluding studies using EchoNet-Dynamic or CAMUS from the public dataset, the association between public dataset use and EF estimation or chamber segmentation was attenuated and was not statistically significant by Fisher’s exact test
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Online Resource 4 Bar chart showing the distribution of model groups in studies published in 2025, separated into multistep and end-to-end frameworks. Counts represent unique studies published in 2025, with one representative image-processing model assigned per study. Although a more pronounced increase in advanced architectures, such as 3D CNN-based, other CNN hybrid, and transformer-based models, is observed in the end-to-end framework, the overall distribution of this 2025 subset remains largely consistent with the temporal trends in Fig. 4, suggesting that these patterns are representative of recent developments
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Online Resource 5 Summary of model-approach instance distribution heatmaps across multistep upstream, multistep downstream, and end-to-end analysesall frameworks. Counts represent model-approach instances, not unique studies. CNN-based model-approach instances are the most commonly used in both multistep upstream and end-to-end frameworksanalyses. In multistep downstream analysesframeworks, formula-based approaches are frequently employed in the downstream stage, reflecting the design principle of preserving interpretability. In end-to-end frameworksanalyses, the range of model types is more limited, yet advanced architectures, such as 3D CNN-based and transformer-based models, are relatively frequently used, suggesting that no clear standard has yet been established
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Online Resource 6 Summary of interpretable AI model approach distribution heatmaps across multistep upstream, multistep downstream, and end-to-end analysesall frameworks. Counts represent model-approach instances, not unique studies. In multistep analysesframeworks, upstream components are represented by a single interpretable AI model approach, clinical intermediate, while downstream models predominantly rely on intrinsically interpretable approaches, consistent with the design principle of interpretability. In end-to-end analysesframeworks, a diverse range of post-hoc methods, including CAM-based, attention-based, input attribution, and occlusion-based approaches, are is employed, suggesting that the flexibility of model design is accompanied by increased diversity in XAI strategies
2

Online Resource Table 1 Dataset accessibility, model-development status, and validation-related reporting among included echocardiography AI studies after final eligibility assessment. Each row represents one unique study, and all variables in this table are reported at the study level. Columns report author, year, title, direct human assessment status, dataset access type (private, public, or both), public dataset name(s), model development status, and whether internal splitting, patient-level splitting, and external validation were reported. Direct human assessment indicates whether a study included direct human evaluation of an AI-generated explanation or clinically interpretable output, representing the direct-assessment subtype of human-assessment-grounded evaluation defined in Table 1B. Public dataset names are provided only for Public or Both studies; the public dataset name field is marked N/A for Private studies. When no model development was performed, split-related fields were coded as N/A because there was no training process. External validation was assessed independently of model development. The year shown in the table and temporal analyses follows the source-database publication-date or publication-year field at the time of extraction; for online-first articles later assigned to a subsequent issue year, the final issue citation is retained in the reference list

	Author
	Year
	Title
	Direct human assessment
	Private or Public
	Dataset name
	Model development
	Internal split reported
	Patient-level split reported
	External validation

	Stowell CC, et al. [1]
	2024
	2-Dimensional Echocardiographic Global Longitudinal Strain With Artificial Intelligence Using Open Data From a UK-Wide Collaborative
	No
	Public
	Unity Imaging Collaborative Open-Access Datasets for AI in Cardiology
	Yes
	Yes
	Not reported
	Yes

	Laumer F, et al. [2]
	2025
	2D echocardiography video to 3D heart shape reconstruction for clinical application
	No
	Both
	Paper-specific public dataset
	Yes
	Yes
	Not reported
	Not reported

	Gomez C, et al. [3]
	2025
	A cascade approach for the early detection and localization of myocardial infarction in 2D-echocardiography
	No
	Public
	CAMUS; HMC-QU
	Yes
	Yes
	Yes
	Not reported

	Rogstadkjernet M, et al. [4]
	2024
	A deep learning based method for left ventricular strain measurements: repeatability and accuracy compared to experienced echocardiographers
	No
	Both
	CAMUS
	Yes
	Yes
	Not reported
	Not reported

	Al-Alusi MA, et al. [5]
	2025
	A Deep Learning Model to Identify Mitral Valve Prolapse From the Echocardiogram
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Tromp J, et al. [6]
	2022
	A formal validation of a deep learning-based automated workflow for the interpretation of the echocardiogram
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Bouatmane A, et al. [7] 
	2025
	A Hybrid Diffusion-VAE for High-Fidelity Tissue Doppler Imaging Augmentation in Cardiotoxicity Detection
	No
	Public
	BC_cardiotox: A cardiotoxicity dataset for breast cancer patients
	Yes
	Yes
	Yes
	Not reported

	Yang X, et al. [8]  
	2024
	A Joint Mask-Augmented Adaptive Scale Alignment and Periodicity-Aware Method for Cardiac Function Assessment in Healthcare Consumer Electronics
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Not reported

	Ulloa Cerna AE, et al. [9]
	2025
	A Large-scale Multimodal Study for Predicting Mortality Risk Using Minimal and Low Parameter Models and Separable Risk Assessment
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Zheng B, et al. [10] 
	2025
	A machine learning model using echocardiographic myocardial strain to detect myocardial ischemia
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Gül S, et al. [11] 
	2025
	A Multimodular AI Algorithm for Automated Assessment of Left Ventricular Function in Ischemic Heart Disease: Ejection Fraction, Wall Motion, and Regional Myocardial Segmentation
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Not reported

	Tian Y, et al. [12]
	2021
	A Periodic Frame Learning Approach for Accurate Landmark Localization in M-Mode Echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Reddy C, et al. [13]
	2025
	AI Learning for Pediatric Right Ventricular Assessment: Development and Validation Across Multiple Centers
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Li Y, et al. [14]
	2024
	An Artificial Intelligence-Driven Approach for Automatic Evaluation of Right-to-Left Shunt Grades in Saline-Contrasted Transthoracic Echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Wang W, et al. [15]
	2024
	An Automated Heart Shunt Recognition Pipeline Using Deep Neural Networks
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Sadeghpour A, et al. [16]
	2025
	An Automated Machine Learning–Based Quantitative Multiparametric Approach for Mitral Regurgitation Severity Grading
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Li X, et al. [17]
	2025
	An automatic and real-time echocardiography quality scoring system based on deep learning to improve reproducible assessment of left ventricular ejection fraction
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Thorley A, et al. [18]
	2025
	Anatomically Constrained Transformers for Cardiac Amyloidosis Classification
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Meredith T, et al. [19]
	2025
	Aortic valve leaflet motion for diagnosis and classification of aortic stenosis using single view echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Sahashi Y, et al. [20]
	2025
	Artificial Intelligence Automation of Echocardiographic Measurements
	Yes
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Kim R, et al. [21]
	2025
	Artificial intelligence based automatic classification, annotation, and measurement of the fetal heart using HeartAssist
	Yes
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Zhang D, et al. [22]
	2025
	Artificial intelligence diagnosis and heatmap agent for mitral valve prolapse using 3D cine echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Salehi M, et al. [23]
	2025
	Artificial intelligence-based echocardiography assessment to detect pulmonary hypertension
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Celestin B, et al. [24]
	2025
	Artificial Intelligence-Based Echocardiography in Pulmonary Arterial Hypertension
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Kuwahara A, et al. [25]
	2024
	Artificial intelligence-derived left ventricular strain in echocardiography in patients treated with chemotherapy
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Moon I, et al. [26]
	2025
	Artificial Intelligence-Enhanced Analysis of Echocardiography-Based Radiomic Features for Myocardial Hypertrophy Detection and Etiology Differentiation
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Jeong D, et al. [27]
	2024
	Artificial intelligence-enhanced automation for M-mode echocardiographic analysis: ensuring fully automated, reliable, and reproducible measurements
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Park J, et al. [28]
	2025
	Artificial intelligence-enhanced comprehensive assessment of the aortic valve stenosis continuum in echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Qin S, et al. [29]
	2025
	Artificial intelligence-enhanced three-dimensional echocardiography reveals left atrial-ventricular coupling index as a novel prognostic marker in coronary artery disease
	No
	Private
	N/A
	Yes
	Not reported
	Not reported
	Not reported

	Oikonomou EK, et al. [30]
	2025
	Artificial intelligence-guided detection of under-recognised cardiomyopathies on point-of-care cardiac ultrasonography: a multicentre study
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Oo MM, et al. [31]
	2024
	Artificial intelligence‐assisted automated heart failure detection and classification from electronic health records
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Chen X, et al. [32]
	2023
	Artificial Intelligence–Assisted Left Ventricular Diastolic Function Assessment and Grading: Multiview Versus Single View
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Laumer F, et al. [33]
	2022
	Assessment of Artificial Intelligence in Echocardiography Diagnostics in Differentiating Takotsubo Syndrome From Myocardial Infarction
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Yim J, et al. [34]
	2024
	Assessment of left ventricular wall thickness and dimension: accuracy of a deep learning model with prediction uncertainty
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Wang J, et al. [35] 
	2022
	Assessment of Transcatheter or Surgical Closure of Atrial Septal Defect using Interpretable Deep Keypoint Stadiometry
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Liu Y, et al. [36]
	2024
	Atrial Septal Defect Detection in Children Based on Ultrasound Video Using Multiple Instances Learning
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Pellikka PA, et al. [37]
	2022
	Automated analysis of limited echocardiograms: Feasibility and relationship to outcomes in COVID-19
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Binder C, et al. [38]
	2025
	Automated Aortic Regurgitation Detection and Quantification: A Deep Learning Approach Using Multi-View Echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Lu N, et al. [39]
	2024
	Automated Atrial Fibrillation Diagnosis by Echocardiography without ECG: Accuracy and Applications of a New Deep Learning Approach
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Michel H, et al. [40]
	2025
	Automated detection of neonatal pulmonary hypertension in echocardiograms with a deep learning model
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Akerman AP, et al. [41]
	2023
	Automated Echocardiographic Detection of Heart Failure With Preserved Ejection Fraction Using Artificial Intelligence
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Upton R, et al. [42] 
	2022
	Automated Echocardiographic Detection of Severe Coronary Artery Disease Using Artificial Intelligence
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Wang J, et al. [43]
	2021
	Automated interpretation of congenital heart disease from multi-view echocardiograms
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Tromp J, et al. [44]
	2022
	Automated interpretation of systolic and diastolic function on the echocardiogram: a multicohort study
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Yes

	Farhad M, et al. [45] 
	2024
	Automated LVH Grading: Integration of Deep Learning and Explainable AI for Accurate Diagnosis
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Jevsikov J, et al. [46]
	2024
	Automated mitral inflow Doppler peak velocity measurement using deep learning
	No
	Both
	IntSaV Doppler dataset
	Yes
	Yes
	Not reported
	Yes

	Loncaric F, et al. [47] 
	2021
	Automated Pattern Recognition in Whole-Cardiac Cycle Echocardiographic Data: Capturing Functional Phenotypes with Machine Learning
	No
	Private
	N/A
	Yes
	Not reported
	Not reported
	Not reported

	Volpato V, et al. [48]
	2019
	Automated, machine learning‐based, 3D echocardiographic quantification of left ventricular mass
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Nurmaini S, et al. [49]
	2023
	Automatic echocardiographic anomalies interpretation using a stacked residual-dense network model
	No
	Public
	Echo-Infant
	Yes
	Yes
	Yes
	Not reported

	Olaisen S, et al. [50]
	2024
	Automatic measurements of left ventricular volumes and ejection fraction by artificial intelligence: clinical validation in real time and large databases
	Yes
	Both
	CAMUS
	Yes
	Yes
	Yes
	Yes

	Vafaeezadeh M, et al. [51]
	2022
	Automatic morphological classification of mitral valve diseases in echocardiographic images based on explainable deep learning methods
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Bang HJ, et al. [52]
	2025
	Automatic quantitative analysis of atherosclerotic aortic plaques in patients with embolic cerebral infarction using deep learning
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Huang J, et al. [53]
	2023
	Automatic Segmentation and Assessment of Valvular Regurgitations with Color Doppler Echocardiography Images: A VABC-UNet-Based Framework
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Liu G, et al. [54]
	2024
	Automatic Segmentation and Evaluation of Mitral Regurgitation Using Doppler Echocardiographic Images
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Tan W, et al. [55]
	2023
	Bayesian Inference and Dynamic Neural Feedback Promote the Clinical Application of Intelligent Congenital Heart Disease Diagnosis
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	He B, et al. [56]
	2023
	Blinded, randomized trial of sonographer versus AI cardiac function assessment
	Yes
	Both
	EchoNet-Dynamic
	No
	N/A
	N/A
	Yes

	Zhao Y, et al. [57]
	2025
	Block Matching Based Speckle Tracking Echocardiography: Clinical Applications and Research Outlook in a Deep Learning Context
	Yes
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Shen C, et al. [58]
	2025
	CardiacField: computational echocardiography for automated heart function estimation using two-dimensional echocardiography probes
	No
	Public
	CardiacField GitHub repository
	Yes
	Not reported
	Not reported
	Not reported

	Vafaeezadeh M, et al. [59]
	2023
	CarpNet: Transformer for mitral valve disease classification in echocardiographic videos
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Sun D, et al. [60]
	2024
	Chamber Attention Network (CAN): Towards interpretable diagnosis of pulmonary artery hypertension using echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Sanchez-Martinez S, et al. [61]
	2017
	Characterization of myocardial motion patterns by unsupervised multiple kernel learning
	No
	Private
	N/A
	Yes
	Not reported
	Not reported
	Not reported

	Huang H, et al. [62]
	2025
	Classification of mitral regurgitation in echocardiography based on deep learning methods
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Carneiro G, et al. [63] 
	2013
	Combining Multiple Dynamic Models and Deep Learning Architectures for Tracking the Left Ventricle Endocardium in Ultrasound Data
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Sheikh M, et al. [64] 
	2024
	Comparing HeartModelAI and cardiac magnetic resonance imaging for left ventricular volume and function evaluation in patients with dilated cardiomyopathy
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Vukadinovic M, et al. [65]
	2025
	Comprehensive echocardiogram evaluation with view primed vision language AI
	No
	Both
	MIMIC-IV-ECHO
	Yes
	Yes
	Yes
	Yes

	Yu J, et al. [66]
	2024
	Continuous monitoring of left ventricular function in postoperative intensive care patients using artificial intelligence and transesophageal echocardiography
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Jafari MH, et al. [67]
	2021
	Deep Bayesian Image Segmentation for a More Robust Ejection Fraction Estimation
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Katsushika S, et al. [68]
	2022
	Deep Learning Algorithm to Detect Cardiac Sarcoidosis From Echocardiographic Movies
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Not reported

	Kusunose K, et al. [69]
	2023
	Deep learning approach for analyzing chest x-rays to predict cardiac events in heart failure
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Nova R, et al. [70]
	2025
	Deep Learning Approach for Predicting Cardiac Septal Defects Using Echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Mor-Avi V, et al. [71]
	2023
	Deep learning assisted measurement of echocardiographic left heart parameters: improvement in interobserver variability and workflow efficiency
	Yes
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Ragnarsdottir H, et al. [72]
	2024
	Deep Learning Based Prediction of Pulmonary Hypertension in Newborns Using Echocardiograms
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Hughes JW, et al. [73]
	2021
	Deep learning evaluation of biomarkers from echocardiogram videos
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Zha SZ, et al. [74]
	2023
	Deep learning for automated left ventricular outflow tract diameter measurements in 2D echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Davi S, et al. [75]
	2025
	Deep Learning for Early Detection of Cardiovascular Diseases From Medical Imaging
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Not reported

	Salte IM, et al. [76]
	2023
	Deep Learning for Improved Precision and Reproducibility of Left Ventricular Strain in Echocardiography: A Test-Retest Study
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Zaman F, et al. [77]
	2024
	Deep learning from atrioventricular plane displacement in patients with Takotsubo syndrome: lighting up the black-box
	No
	Private
	N/A
	No
	N/A
	N/A
	Not reported

	Ghorbani A, et al. [78]
	2020
	Deep learning interpretation of echocardiograms
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Tveten IE, et al. [79]
	2025
	Deep Learning Segmentation and Quantification of the Left Ventricle from the Parasternal Short-Axis View in Echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Yang F, et al. [80]
	2025
	Deep learning-assisted aortic stenosis detection and grading based on multiview versus single-view echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Liu X, et al. [81]
	2021
	Deep learning-based automated left ventricular ejection fraction assessment using 2-D echocardiography
	No
	Both
	EchoNet-Dynamic; CAMUS
	Yes
	Yes
	Yes
	Yes

	Kwan AC, et al. [82]
	2024
	Deep Learning-Derived Myocardial Strain
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Yes

	Karužas A, et al. [83]
	2025
	Deep Learning‐Driven Automated Assessment of Left Ventricular Diastolic Function in Echocardiography
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Ulloa Cerna AE, et al. [84]
	2021
	Deep-learning-assisted analysis of echocardiographic videos improves predictions of all-cause mortality
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Borja MG, et al. [85]
	2024
	Deriving phenotype-representative left ventricular flow patterns by reduced-order modeling and classification
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Hernandez-Cruz N, et al. [86] 
	2024
	Detection of fetal congenital heart defects on three-vessel view ultrasound videos
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Cheng CY, et al. [87]
	2023
	Development and validation of a deep learning pipeline to measure pericardial effusion in echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Bao Y, et al. [88]
	2025
	Development and validation of a novel echocardiography-based nomogram for the streamlined classification of cardiac tumors in cancer patients
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Valsaraj A, et al. [89]
	2023
	Development and validation of echocardiography-based machine-learning models to predict mortality
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Wrzosek M, et al. [90]
	2025
	Diagnosing Severe Low-Gradient vs Moderate Aortic Stenosis with Artificial Intelligence Based on Echocardiography Images
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Not reported

	Jian Z, et al. [91]
	2020
	Diagnosis of left ventricular hypertrophy using convolutional neural network
	No
	Private
	N/A
	Yes
	Not reported
	Not reported
	Not reported

	Sengan S, et al. [92]
	2022
	Echocardiographic Image Segmentation for Diagnosing Fetal Cardiac Rhabdomyoma During Pregnancy Using Deep Learning
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Liang G, et al. [93]
	2025
	Echocardiographic Texture Analysis Using Machine Learning for Predicting Myocardial Fibrosis in Hypertrophic Cardiomyopathy
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Lin X, et al. [94]
	2022
	Echocardiography-based AI detection of regional wall motion abnormalities and quantification of cardiac function in myocardial infarction
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Lin X, et al. [95]
	2023
	Echocardiography-based AI for detection and quantification of atrial septal defect
	No
	Private
	N/A
	Yes
	Not reported
	Not reported
	Yes

	Chao C, et al. [96]
	2024
	Echocardiography-Based Deep Learning Model to Differentiate Constrictive Pericarditis and Restrictive Cardiomyopathy
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Mokhtari M, et al. [97]
	2023
	EchoGNN: Explainable Ejection Fraction Estimation with Graph Neural Networks
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Not reported

	Thomas S, et al. [98]
	2024
	EchoNarrator: Generating Natural Text Explanations for Ejection Fraction Predictions
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Not reported

	Kumar KA, et al. [99]
	2025
	Echovision AI-Predictive Deep Learning for Cardiovascular Diagnostics
	No
	Public
	EchoNet-Dynamic
	Yes
	Not reported
	Not reported
	Not reported

	Roshanitabrizi P, et al. [100]
	2025
	End-to-End Spatiotemporal Analysis of Color Doppler Echocardiograms: Application for Rheumatic Heart Disease Detection
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Deepika S, et al. [101]
	2025
	Enhanced Heart Disease Classification Using Dual Attention Mechanisms and 3D-Echo Fusion Algorithm in Echocardiogram Videos
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Huang D, et al. [102]
	2024
	Enhancing Prediction of Myocardial Recovery After Coronary Revascularization: Integrating Radiomics from Myocardial Contrast Echocardiography with Machine Learning
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Taskén AA, et al. [103]
	2025
	Estimation of Segmental Longitudinal Strain in Transesophageal Echocardiography by Deep Learning
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Yu J, et al. [104]
	2024
	Explainable and Controllable Motion Curve Guided Cardiac Ultrasound Video Generation
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Not reported

	Lee S, et al. [105]
	2025
	Explainable Integrative Bipartite Graph Convolutional Neural Network for Predicting Ejection Fraction in Echocardiography
	No
	Public
	EchoNet-Pediatric
	Yes
	Yes
	Not reported
	Not reported

	Moal O, et al. [106]
	2022
	Explicit and automatic ejection fraction assessment on 2D cardiac ultrasound with a deep learning-based approach
	No
	Both
	CAMUS
	Yes
	Yes
	Yes
	Yes

	Majchrowska S, et al. [107]
	2025
	Exploring interpretable echo analysis using self-supervised parcels
	No
	Public
	EchoNet-Dynamic; CAMUS
	Yes
	Yes
	Not reported
	Not reported

	Peng G, et al. [108]
	2025
	Formal validation of a deep learning-based automated interpretation system for cardiac structure and function in adult echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Krishna H, et al. [109] 
	2023
	Fully Automated Artificial Intelligence Assessment of Aortic Stenosis by Echocardiography
	No
	Public
	EchoNet-Dynamic
	No
	N/A
	N/A
	Yes

	Zhang J, et al. [110]
	2018
	Fully Automated Echocardiogram Interpretation in Clinical Practice
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Sveric KM, et al. [111]
	2025
	Fully Automatic AI-Based Quantification of LV Mass in Echocardiography: A Multimodality Validation
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Painchaud N, et al. [112]
	2025
	Fusing Echocardiography Images and Medical Records for Continuous Patient Stratification
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Mokhtari M, et al. [113]
	2023
	GEMTrans: A General, Echocardiography-Based, Multi-level Transformer Framework for Cardiovascular Diagnosis
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Sarker MMK, et al. [114]
	2025
	HarmonicEchoNet: Leveraging harmonic convolutions for automated standard plane detection in fetal heart ultrasound videos
	Yes
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Almadani A [115]
	2025
	HCM-Echo-VAR-Ensemble: Deep Ensemble Fusion to Detect Hypertrophic Cardiomyopathy in Echocardiograms
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Not reported

	Sveric KM, et al. [116]
	2024
	Improved assessment of left ventricular ejection fraction using artificial intelligence in echocardiography: A comparative analysis with cardiac magnetic resonance imaging
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Patra A, et al. [117]
	2020
	Incremental Learning of Fetal Heart Anatomies Using Interpretable Saliency Maps
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Lafitte S, et al. [118]
	2025
	Integrating artificial intelligence into an echocardiography department: Feasibility and comparative study of automated versus human measurements in a high-volume clinical setting
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Duffy G, et al. [119]
	2022
	Interpretable deep learning prediction of 3d assessment of cardiac function
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Not reported

	Belfilali H, et al. [120]
	2022
	Left ventricle analysis in echocardiographic images using transfer learning
	No
	Public
	CAMUS
	Yes
	Yes
	Yes
	Not reported

	Huang K, et al. [121]
	2024
	Left Ventricular Segmentation, Warping, and Myocardial Registration for Automated Strain Measurement
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Duffy G, et al. [122]
	2024
	Leveraging 3D Echocardiograms to Evaluate AI Model Performance in Predicting Cardiac Function on Out-of-Distribution Data
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Sriram S, et al. [123]
	2025
	Leveraging Advanced Preprocessing and CNN for Mortality and Rehospitalization Prediction in Heart Failure Patients
	No
	Public
	EchoNet-Dynamic; MIMIC-III
	Yes
	Yes
	Not reported
	Yes

	Muldoon M, et al. [124]
	2023
	Lightweight and Interpretable Left Ventricular Ejection Fraction Estimation Using Mobile U-Net
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Not reported

	Leclerc S, et al. [125]
	2020
	LU-Net: A Multistage Attention Network to Improve the Robustness of Segmentation of Left Ventricular Structures in 2-D Echocardiography
	No
	Public
	CAMUS
	Yes
	Yes
	Not reported
	Not reported

	Narang A, et al. [126]
	2019
	Machine learning based automated dynamic quantification of left heart chamber volumes
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Damen FW, et al. [127]
	2021
	Machine Learning Driven Contouring of High-Frequency Four-Dimensional Cardiac Ultrasound Data
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Genovese D, et al. [128]
	2019
	Machine Learning–Based Three-Dimensional Echocardiographic Quantification of Right Ventricular Size and Function: Validation Against Cardiac Magnetic Resonance
	Yes
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Narula S, et al. [129]
	2016
	Machine-Learning Algorithms to Automate Morphological and Functional Assessments in 2D Echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Shaikh F, et al. [130]
	2022
	Measuring the accuracy of cardiac output using POCUS: the introduction of artificial intelligence into routine care
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Lagopoulos A, et al. [131]
	2022
	Measuring the Left Ventricular Ejection Fraction using Geometric Features
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Not reported

	Wifstad SV, et al. [132]
	2024
	Mitral Valve Segmentation and Tracking from Transthoracic Echocardiography Using Deep Learning
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Evain E, et al. [133]
	2022
	Motion Estimation by Deep Learning in 2D Echocardiography: Synthetic Dataset and Validation
	No
	Both
	CAMUS
	Yes
	Yes
	Not reported
	Yes

	Wu V, et al. [134]
	2025
	MultiASNet: Multimodal Label Noise Robust Framework for the Classification of Aortic Stenosis in Echocardiography
	No
	Public
	TMED-2
	Yes
	Yes
	Yes
	Yes

	Lai C, et al. [135]
	2025
	Multimodal AI to forecast arrhythmic death in hypertrophic cardiomyopathy
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Soto JT, et al. [136]
	2022
	Multimodal deep learning enhances diagnostic precision in left ventricular hypertrophy
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Goto S, et al. [137]
	2022
	Multinational Federated Learning Approach to Train ECG and Echocardiogram Models for Hypertrophic Cardiomyopathy Detection
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Deng Y, et al. [138]
	2022
	Myocardial strain analysis of echocardiography based on deep learning
	No
	Private
	N/A
	Yes
	Not reported
	Not reported
	Yes

	Tromp J, et al. [139]
	2024
	Nurse-led home-based detection of cardiac dysfunction by ultrasound: results of the CUMIN pilot study
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Dong J, et al. [140]
	2025
	Personalized echocardiographic segmentation via bidirectional encoder representations from transformers Y-shaped network with patient attributes
	No
	Public
	CAMUS
	Yes
	Yes
	Yes
	Not reported

	Gu AN, et al. [141] 
	2025
	ProtoASNet: Comprehensive evaluation and enhanced performance with uncertainty estimation for aortic stenosis classification in echocardiography
	No
	Public
	TMED-2
	Yes
	Yes
	Yes
	Not reported

	Kim YH, et al. [142] 
	2025
	Quantification of left ventricular mass in multiple views of echocardiograms using model-agnostic meta learning in a few-shot setting
	No
	Public
	CAMUS; TMED-2; EchoNet-LVH
	Yes
	Yes
	Yes
	Not reported

	Varriano G, et al. [143]
	2025
	Radiomic analysis to predict arrhythmias in athletes by echocardiography: Artificial intelligence vs. formal methods
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Ahmadi M, et al. [144]
	2025
	Radiomics early assessment of post chemotherapy cardiotoxicity in cancer patients using 2D echocardiography imaging an interpretable machine learning study
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Tseng CH, et al. [145]
	2024
	Real-Time Automatic M-Mode Echocardiography Measurement With Panel Attention
	No
	Public
	MEIS: M-mode Echocardiograms for Instance Segmentation
	Yes
	Yes
	Not reported
	Not reported

	Zamzmi G, et al. [146]
	2022
	Real-time echocardiography image analysis and quantification of cardiac indices
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Not reported
	Yes

	Hirata Y, et al. [147]
	2024
	Reducing echocardiographic examination time through routine use of fully automated software: a comparative study of measurement and report creation time
	Yes
	Private
	N/A
	No
	N/A
	N/A
	Not reported

	Cheng L, et al. [148]
	2022
	Revealing Unforeseen Diagnostic Image Features With Deep Learning by Detecting Cardiovascular Diseases From Apical 4‐Chamber Ultrasounds
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Taksøe-Vester CA, et al. [149]
	2024
	Role of artificial-intelligence-assisted automated cardiac biometrics in prenatal screening for coarctation of aorta
	Yes
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Holste G, et al. [150]
	2023
	Severe aortic stenosis detection by deep learning applied to echocardiography
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Yes

	Zhou SK, et al. [151]
	2010
	Shape regression machine and efficient segmentation of left ventricle endocardium from 2D B-mode echocardiogram
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Sveric KM, et al. [152]
	2023
	Single-Site Experience with an Automated Artificial Intelligence Application for Left Ventricular Ejection Fraction Measurement in Echocardiography
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Malins JG, et al. [153]
	2025
	Snapshot artificial intelligence—determination of ejection fraction from a single frame still image: a multi-institutional, retrospective model development and validation study
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Yes

	Zaman F, et al. [154]
	2021
	Spatio-temporal hybrid neural networks reduce erroneous human “judgement calls” in the diagnosis of Takotsubo syndrome
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Yes

	Hsu C, et al. [155]
	2025
	Spatiotemporal feature disentanglement for quality surveillance of left ventricular echocardiographic video using ST-R(2 + 1)D-ConvNeXt
	No
	Both
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Not reported

	Er YA, et al. [156]
	2025
	Spatiotemporal XAI: Explaining video regression models in echocardiography videos for ejection fraction prediction
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Not reported

	Qiao S, et al. [157]
	2024
	SPReCHD: Four-Chamber Semantic Parsing Network for Recognizing Fetal Congenital Heart Disease in Medical Metaverse
	No
	Private
	N/A
	Yes
	Yes
	Not reported
	Not reported

	Azad MA, et al. [158]
	2025
	Taming Modern Point Tracking for Speckle Tracking Echocardiography via Impartial Motion
	No
	Private
	N/A
	Yes
	Not reported
	Not reported
	Yes

	Woelfert A, et al. [159]
	2025
	The impact of heart rate on echocardiographic measures of left ventricular function: novel insights facilitated by deep learning
	No
	Private
	N/A
	No
	N/A
	N/A
	Not reported

	Naser N, et al. [160]
	2022
	The Reliability of Automated Three-Dimensional Echocardiography-HeartModelA.I. Versus 2D Echocardiography Simpson Methods in Evaluation of Left Ventricle Volumes and Ejection Fraction in Patients With Left Ventricular Dysfunction
	No
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Sveric KM, et al. [161]
	2024
	The role of artificial intelligence in standardizing global longitudinal strain measurements in echocardiography
	No
	Private
	N/A
	No
	N/A
	N/A
	Not reported

	Corona S, et al. [162]
	2025
	Towards standardizing mitral transcatheter edge-to-edge repair with deep-learning algorithm: a comprehensive multi-model strategy
	No
	Both
	MVSEG2023
	Yes
	Yes
	Not reported
	Yes

	Ahmadi N, et al. [163]
	2024
	Transformer-Based Spatio-Temporal Analysis for Classification of Aortic Stenosis Severity From Echocardiography Cine Series
	No
	Both
	TMED-2
	Yes
	Yes
	Not reported
	Yes

	Jamthikar AD, et al. [164]
	2025
	Ultrasonic Texture Analysis for Predicting Acute Myocardial Infarction
	No
	Both
	MIMIC-IV-ECHO; HMC-QU
	Yes
	Yes
	Yes
	Yes

	Jin C, et al. [165]
	2016
	Using Anatomic Intelligence to Localize Mitral Valve Prolapse on Three-Dimensional Echocardiography
	Yes
	Private
	N/A
	No
	N/A
	N/A
	Yes

	Brown K, et al. [166]
	2024
	Using Artificial Intelligence for Rheumatic Heart Disease Detection by Echocardiography: Focus on Mitral Regurgitation
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Wouters L, et al. [167]
	2025
	Utilizing CNNs on shear wave M-mode data to differentiate cardiac patients from healthy volunteers
	No
	Private
	N/A
	Yes
	Yes
	Yes
	Not reported

	Luong CL, et al. [168]
	2024
	Validation of machine learning models for estimation of left ventricular ejection fraction on point-of-care ultrasound: insights on features that impact performance
	No
	Private
	N/A
	No
	N/A
	N/A
	Not reported

	Huang K, et al. [169]
	2025
	Video Transformer for Segmentation of Echocardiography Images in Myocardial Strain Measurement
	No
	Both
	CAMUS
	Yes
	Yes
	Not reported
	Not reported

	Christensen M, et al. [170] 
	2024
	Vision–language foundation model for echocardiogram interpretation
	No
	Public
	EchoNet-Dynamic
	Yes
	Yes
	Yes
	Yes
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