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Guided image acquisition Narang, A., Bae, R., Hong, H., Thomas, Y., 
Surette, S., Cadieu, C., ... & Thomas, J. D. (2021). 
Utility of a deep-learning algorithm to guide 
novices to acquire echocardiograms for limited 
diagnostic use. JAMA cardiology, 6(6), 624-632.



Narang, A., Bae, R., Hong, H., Thomas, Y., Surette, S., Cadieu, C., ... & Thomas, J. D. (2021). Utility of a deep-learning algorithm to guide novices to acquire echocardiograms for limited diagnostic use. JAMA 
cardiology, 6(6), 624-632.

Utility of a deep-learning algorithm to guide novices to acquire 
echocardiograms for limited diagnostic use



Case illustration 1
45 year old lady
DM HPT DLP
presented with reduced 
ET and lower limb 
swelling 
Examination 
Anasarca
Alb 28 
Urine Protein 2+

Real-Time EF 

Continuously 
calculates real 
time EF

Quality indicator helps 
the user know when 
they have an adequate 
view to generate 
results 



Case illustration 2
32 year old male 
NKMI 
Reduced effort tolerance 
associated with lower 
limb swelling 
Examination 
Anasarca





Hirata, Y., & Kusunose, K. (2025). AI in Echocardiography: State-of-the-art Automated Measurement Techniques and Clinical Applications. JMA journal, 8(1), 141-150.



Hirata, Y., & Kusunose, K. (2025). AI in Echocardiography: State-of-the-art Automated Measurement Techniques and Clinical Applications. JMA journal, 8(1), 141-150.



Automated quantification

Accuracy Consistency Efficiency



Automated quantification - Accuracy

Accuracy



He, B., Kwan, A. C., Cho, J. H., Yuan, N., Pollick, C., Shiota, T., ... & Ouyang, D. (2023). Blinded, randomized trial of sonographer versus AI cardiac function assessment. Nature, 616(7957), 
520-524.

Blinded, randomized trial of sonographer versus AI cardiac 
function assessment





ESC 2022 
recommendations 
for cardiac 
imaging 
modalities in 
patients with 
cancer

Lyon, A. R., López-Fernández, T., Couch, L. S., Asteggiano, R., Aznar, M. C., Bergler-Klein, J., ... & Van Der 
Pal, H. J. (2022). 2022 ESC Guidelines on cardio-oncology developed in collaboration with the European 
Hematology Association (EHA), the European Society for Therapeutic Radiology and Oncology (ESTRO) and 
the International Cardio-Oncology Society (IC-OS) Developed by the task force on cardio-oncology of the 
European Society of Cardiology (ESC). European Heart Journal-Cardiovascular Imaging, 23(10), e333-e465.



Case illustration
• 56 year old gentlement 
• 20 pack years of smoking history 
• Newly diagnosed DLBCL planned for anthracycline based 

chemotherapy
• NYHA I, CCS 0



Semiautomated method Manual tracking







Semiautomated 3D 
LVEF



Fully automated - 3rd party AI software (EF, volume & reporting)



Fully automated 
 3rd party AI 

software  
GLS & reporting



Fully automated 3D LVEF



Fully automated 3D LVEF



Comparison of LV volumes and EF 
between different AI platform

2D a2DQ - 
Semi

2D Us2AI - 
Full

3D LVEF - 
Semi

3D HQM - Full

LVEDV 101.5 96.9 110.3 115
LVESV 45 39 46.9 52
LVEF 55 59.7% 55.6% 55%



Fully automated RVEF



Automated quantification – Intraobserver 
variability

Consistency



Intra & Interobserver variability of 
echocardiography

McGowan, J. H., & Cleland, J. G. (2003). Reliability of reporting left ventricular systolic function by echocardiography: a systematic review of 3 methods. American heart journal, 146(3), 388-397.



Case illustration

• 59 year old lady
• Stage I Breast cancer (Her 2 

positive)
• Completed
-    Epirubicin/Cyclophosphamide 
- Docletaxel/Transtuzumab 
- Maintainence Transtuzumab
• Pre chemotherapy
- LVEF 53.3%
- GLS -19.2%

Glenda Chin

Glenda Chin

Glenda Chin



Surveillance 
echocardiogram at 6 
months  
LVEF 39.3%, GLS 13%  

Asymptomatic severe cancer therapy related cardiac 
dysfunction
•Transtuzumab was withheld
•Started on 4 pillars of heart failure therapy

Glenda Chin

Glenda Chin

Glenda Chin



Prechemotherapy 
LVEF 53.3%, GLS 
-19.2%

1 month post 
discontuation of 
Transtuzumab
LVEF 54.1%, GLS 
-19.3%

3 months post 
discontuation of 
Transtuzumab
LVEF 54.1%, GLS 
-19.3%

Prechemotherapy 
LVEF 53.3%, GLS 
-19.2%

1 month post 
discontuation of 
Transtuzumab
LVEF 54.1%, GLS 
-19.3%

3 months post 
discontuation of 
Transtuzumab
LVEF 54.1%, GLS 
-19.3%

AI Analysis performed December 
2024

AI Analysis performed May 2025



AI vs Visual vs Manual EF & 
Strain

Knackstedt, C., Bekkers, S. C., Schummers, G., Schreckenberg, M., Muraru, D., Badano, L. P., ... & Sengupta, P. P. (2015). Fully automated versus standard tracking of left ventricular ejection fraction and longitudinal strain: the FAST-
EFs multicenter study. Journal of the American College of Cardiology, 66(13), 1456-1466.



Automated quantification - Efficiency



Number of echocardiogram performed from 
2009-2024 at PJS, Sarawak

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

145681377713666
1208211962

1810617403
16463

15373

13025
115191075310152

911591018762





Disease detection 





ATTR CM 1

ATTR CM 2

ATTR CM 3

ATTR CM 4

ATTR CM 5

HCM 1

HCM 2

HCM 3

HCM 4
Hypertensive 

heart 
disease

Suggestive of 
Amyloidosis

Not suggestive of 
Amyloidosis

AI evaluation of cardiac 
amyloidosis



Ischemic heart disease 

Slivnick, J. A., Gessert, N. T., Cotella, J. I., Oliveira, L., Pezzotti, N., Eslami, P., ... & Lang, R. M. (2024). Echocardiographic Detection of Regional Wall 
Motion Abnormalities Using Artificial Intelligence Compared to Human Readers. Journal of the American Society of Echocardiography, 37(7), 655-663.





Case illustration  
76 year old gentlemen with shortness of 
breath   

Glenda Chin

Glenda Chin

Glenda Chin

Glenda Chin



GLS and LVEF at rest

GLS and LVEF at peak stress



Base
LVEDV 68.2ml 
LVESV 26.8ml 
LVEF 60.7% 
GLS -19.7%

Peak stress
LVEDV 65.9ml 
LVESV 23.2ml 
LVEF 64.7% 
GLS -28.3%



Park, J., Jeon, J., Yoon, Y. E., Jang, Y., Kim, J., Jeong, D., ... & Chang, H. J. (2024). Artificial intelligence-enhanced automation of left ventricular diastolic assessment: a pilot study for 
feasibility, diagnostic validation, and outcome prediction. Cardiovascular Diagnosis and Therapy, 14(3), 352.

Diastolic dysfunction



Park, J., Jeon, J., Yoon, Y. E., Jang, Y., Kim, J., Jeong, D., ... & Chang, H. J. (2024). Artificial intelligence-enhanced automation of left ventricular 
diastolic assessment: a pilot study for feasibility, diagnostic validation, and outcome prediction. Cardiovascular Diagnosis and Therapy, 14(3), 352.



Salehi M, Alabed S, Sharkey M, et al. Artificial intelligence-based echocardiography assessment to detect pulmonary hypertension. ERJ Open 
Res 2024 

Pulmonary 
hypertension



AI in Valvular heart disease – 
severe AS



AI in Valvular heart disease – 
MR



Case illustration  
 
79 year old 
Gentlemen  
Atypical chest 
discomfort



Mitral regurgitation PISA head at 38.4cm/s



AI’s impression 
Severe Mitral regurgitation
- PISA radius 1.1
- EROA 0.4 



AI’s impression 
Intermediate probability of pulmonary hypertension
- TRVmax 3.1



Automated 
quantification 
of diastolic 
function 



AI’s impression 
•Grade II DD
- E/A 2.0 
- Med e’ 8
- Lateral e’ 14 
- E/Avg e’ 10 
- TRVmax 3.1
- LAVi 35ml/m2

van de Bovenkamp, A. A., Enait, V., de Man, F. S., Oosterveer, F. T., Bogaard, H. J., Vonk Noordegraaf, A., ... & Handoko, M. L. (2021). Validation of the 
2016 ASE/EACVI guideline for diastolic dysfunction in patients with unexplained dyspnea and a preserved left ventricular ejection fraction. Journal of the 
American Heart Association, 10(18), e021165.



Severe MR Intermed probability pulm HPT Grade II DD



Suboptimal image quality with 
automated measurement 

Improved image 
quality with 

manual 
quantification

Limitation – Poor Image Quality

Glenda Chin

Glenda Chin



Limitations – Non controlled setting

MacKay, E. J., Bharat, S., Mukaddim, R. A., Erkamp, R., Sutton, J., Muhammad, A. K., ... & Horak, J. (2024). Pragmatic evaluation of a deep-learning algorithm to automate 
ejection fraction on hand-held, point-of-care echocardiography in a cardiac surgical operating room. Journal of Cardiothoracic and Vascular Anesthesia, 38(4), 895-904.



Focused RV view

Misdiagnosis 

Apical 3 chamber (modified)

TRVmax 8.02 ? TRVmax 3.2



Hirata, Y., & Kusunose, K. (2025). AI in Echocardiography: State-of-the-art Automated Measurement Techniques and Clinical 
Applications. JMA journal, 8(1), 141-150.



Hirata, Y., & Kusunose, K. (2025). AI in Echocardiography: State-of-the-art Automated Measurement Techniques and Clinical 
Applications. JMA journal, 8(1), 141-150.



Thank you



“Artifical intelligence is a tool, 
not a threat” 
- Rodney Brooks

“AI wont replace humans – But 
humans with AI will replace 
humans without AI ” 
- Harvard business review

Thank you
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Semiautomated 3D 
LVEF


