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Echocardiography is Not Unique: A Complex Multistep Task

1. Patient selection/referral

2. Modality chosen

3. Study images acquired

4. Multiple image sequences reviewed 

a) M-mode
b) 2D

c) Doppler

d) TDI

e) Strain

f) 3D
g) CEUS

5. Multiple measurements performed 

6. Information integrated into report

7. Results communicated to referring
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In Complex Tasks, Errors are Common

Fostello SFéStrom JB, JASE, 2021

10% of all studies had at least one error in omission or commission

AI and Echo ï Conn Conference 2025



5

Current and Future Uses of AI in Echocardiography

Current Use Testing Future Use

View Classification Diastolic Function Prognostication

Automated Border Tracking 

(LVEF, GLS, LVMI)

Disease detection/classification 

(HCM, amyloid, AS, PAH, 

pericardial constriction, MR)

Disease/symptom clustering

Automated measurements Wall motion analysis Scalability/POCUS

Acquisition guidance CEUS algorithms Tissue texture

NLP/Language Models Cardiac monitoring/wearables

Prioritization Algorithms Exercise response / dynamic 

information
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Why Do We Need AI?  Assumptions of Basic Models

Å Classical regression assumes a linear 

relationship between variables and their 

outcomes

Å But what if this relationship is nonlinear (i.e. 

sound/video/text)?

Å What variables (i.e. features) matter?

Å Models with more predictors than outcomes can 

be unstable

Å More complex models are not always better

Y = mx + b

Convolutions Extract ñEdgeò 

Features from Images into 

Different Channels

RNNs Have ñMemory Loopsò 

to remember sequence data 

(good for ECGs, videos, text)
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AI Can Reduce Variability and Shorten Exams

ML-assisted interpretation can 

reduce  measurement 

variability

Otterstad, et al. Eur Heart J, 1997

Lang, JASE, 2021

ML-assisted interpretation took 41% less time
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AI Can Teach Us About Disease and Assist with Triage

Shah S, Circulation, 2014

Jamthikar JACC Imaging, 2025

Hathaway, JACC, 2022

Å Unsupervised learning 

for clustering (doesnôt 

presuppose prior 

knowledge)

Å Ultrasomics for tissue 
histology assessment
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AI Can Bring Improve Access to Imaging

Å Ultrasound increasingly smaller and 

democratized 

Å Development of ultrasound wearables

Å Implications for rural healthcare and cardiac 

monitoring

Å Hub-and-spoke model for CV Care Delivery

Hu et al, Nature, 2023

Spetko JACC Imaging, 2025

Chang, JAMA Cardiol, 2025å

Å 95% of US lives within 16 miles of an echo center

Å 23.1% of imaging centers performed CCT, 8.3% CMR, 

and 0.9% PET

Å Longer distance = less imaging (except in urban areas)
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AI Can Detect Disease

Akerman et al. Nature Comms, 2025

Slivnick et al. EHJ, 2025

Key insight: Value of Sequential Testing
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