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[ Abstract ] Objective To explore the predictive performance of an artificial intelligence (Al)-assisted ultrasound
diagnostic system for tricuspid annular peak systolic velocity (TAPSV) and its value in evaluating right ventricular systolic
function. Methods A retrospective analysis was performed on echocardiographic data from 647 patients who underwent
cardiac ultrasonography at Shanghai Fourth People’s Hospital Affiliated to Tongji University between May 2023 and Jan.
2024, among whom 75 patients presented with right ventricular systolic dysfunction (defined as TAPSV <10 cm/s). Patients
were randomly assigned to training set (n=517), validation set (n=65), or test set (#=65) in a ratio of 8 : 1 : 1. The training
set was used for Al model parameter learning, the validation set for hyperparameter tuning and overfitting monitoring, and

the test set for final independent evaluation. With manually measured TAPSV as the gold standard, the diagnostic efficacy

[(WFsEEI]  2025-04-08 [#ZH#] 2025-05-21

(E€mB] WAEZEERYE MR ERAA B AR 3 0 G FIEAA TR ERE A AABH (1009 ), B b X T AEfRFEZ 5 2x
5 R T P T R B H (HKLCFC202404 ), [l 27 B L3t 111 88 DU R = e 2 Bl 1R R JRATE 7 o e T H ( SY-XKZT-2023-2002 ).
Supported by Military Medical Talent Project of “Pyramid Talent Program” of Three-year Action Plan for Talent Construction of The Second Affiliated
Hospital of Naval Medical University (1009), Clinical Key Supporting Project of Health Commission of Shanghai Hongkou District (HKLCFC202404),
and Key Clinical Research Project in the Discipline-Driven Plan of Shanghai Fourth People’s Hospital Affiliated to Tongji University (SY-
XKZT-2023-2002).

[1E&fir] A 2,14 . E-mail: zhouxinsya@shu.edu.cn

" {514 ( Corresponding authors ). E-mail: qiqiblue67@163.com; zhangq@t.shu.edu.cn



e 746 - WEEERFHR 20264E 6 H, 4547 %

of a deep learning-based Al model for right ventricular systolic dysfunction was evaluated. Results The AI model showed
a correlation coefficient of 0.646 (95% confidence interval 0.523-0.740) for TAPSV prediction in the test set, with a mean
absolute error (MAE) of 0.94 (relative error: 8.249%) and a root mean square error of 1.08; for right ventricular systolic
function diagnosis, the area under the receiver operating characteristic curve was 0.814, with a sensitivity of 0.839 and a
specificity of 0.676; and the inter-observer intraclass correlation coefficient and intra-observer intraclass correlation coefficient
reached 0.874 and 0.922, respectively, superior to the 0.777 and 0.857 obtained from manual measurements by cardiac
ultrasound physicians. Conclusion The Al-assisted ultrasound diagnostic system can predict TAPSV and assist cardiac
ultrasound physicians in diagnosing right ventricular systolic dysfunction, showing potential clinical value.
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annular peak systolic velocity
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Fig1 Network diagram of AI model

Al Artificial intelligence; ROI: Region of interest; TAPSV: Tricuspid annular plane systolic velocity; CAB: Channel attention block;

SAB: Spatial attention block. @ : Hadamard product; @ : Element-wise addition.
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Tab1 Comparison of baseline data and heart function related indexes of patients in training, validation, and test sets

Index Training set N=517 Validation set N=65 Test set N=65 P value
Agelyear, M (Q,, O5) 63 (48, 70) 64 (49, 70) 61 (44, 66) 0.057
Male, n (%) 233 (45.1) 22 (33.8) 29 (44.6) 0.270
Weight/kg, M (Q,, O;) 65 (57,71) 63 (54, 70) 63 (55, 70) 0.520
BSA/m’, M (0., 0;) 1.70 (1.59, 1.83) 1.67 (1.55, 1.81) 1.69 (1.59, 1.79) 0.474
Heart rate/min ', M (Q,, O;) 74 (66, 82) 72 (66, 77) 74 (67, 83) 0.403
LVEF/%, M (Q,, O5) 64 (61, 68) 64 (60.8, 68) 63 (60, 68) 0.773
TAPSE/mm, M (Q,, O;) 20 (18, 24) 21(19,23) 21(20,23) 0.345
TAPSV<10 cm*s ', n (%) 66 (12.7) 6(9.2) 3 (4.6) 0.131
LVEF<<50%, n (%) 7(1.1) 1(1.5) 0 0.630

BSA: Body surface area; LVEF: Left ventricular ejection fraction; TAPSE: Tricuspid annular plane systolic excursion; TAPSV:

Tricuspid annular plane systolic velocity.
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Fig 2 Diagnostic performance of AI model for right ventricular systolic dysfunction in validation and test sets

A: ROC curve of Al model in diagnosing right ventricular systolic dysfunction in the validation set; B: Scatter plots of actual vs

predicted TAPSV values in the validation set; C: ROC curve of Al model in diagnosing right ventricular systolic dysfunction in the

test set; D: Scatter plots of actual vs predicted TAPSV values in the test set. Al: Artificial intelligence; TAPSV: Tricuspid annular peak

systolic velocity; ROC: Receiver operating characteristic.
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