SEHIBE BRI R 2435 2026 4F 7 H 45 23 355 4 1) 35

T ANTEEERTC.O B0 20 LN A
JIBR T A M R I FH 490 28 1 5%

AxEL Frg?? AREN D
LENEEFA¥KE - DI ZARER(RFREAFWEER) CmMEHEE RO EA, T RE 610072;2. 1 7 E¥ 5 it 8§ 0w ¥
W2 E SR E ) A I R R S B RS i R R B AR L o ) R A 61007253, BT R AF EF T,
W R 61173154 AT AL LEFOER(BFREAFEFRMEER)BFEFH, W) KA 610073;
5. W) ZHMEOMER(HMTE - ARER)MFA, W) 48 621000

[HE] HE FTHEETAILEGGLOE[TELQEEEKNE N E (non-electrocardiogram-gated global longitudinal
strain, Non-ECG GLS) iR 5 Z= % % 47T i 2 #% (left ventricular ejection fraction, LVEF) 5 % 89 48 47 , 3t it H &£ L F & i %8 & 7/ 1
TABEFE TG, Fik WEEAN2025E3~11 AZWENBEAREREZZMAF S HATWN 181 AlAK, A
ZREATRENBECHERLSETEACERE 2, P LVEF 4 b 28 ERE R S5 Z00E, R 4T f o 3
I % 4 (LVEF =54% ) B 4t o 4 %% 5 % 4 (LVEF<54% ) Non-ECG GLS # 5. % F &R, # T 44 (ROC) # % 447 Non-ECG
GLS R4l LVEF R#¥ thatth, REHREZMEQCLERRATTOMAEE 2 ARATA(0~2 ) FAML(3~52) 5 AH
H(6~9 2), B A Bl 7 Fr 41 18] Non-ECG GLS Wy £ 57, AT F ML L, MNKR 300 RE, B HLEEZ 2N E
Non-ECG GLS, % | Bland-Altman 27 ¥ B EF A E A M, &R 181 fl A% F,LVEF E % 123 #il, LVEF % 58 #,
LVEF 5% 4 Non-ECG GLS % {5 & % 1& T LVEF I % 41 (P<0.001) , 7 7 B M 51 4 . & [ 4 # 41 |5 2 % Non-ECG GLS
B ERHATSZIT¥EX(P>0.05), ROC ¥ % 2 # £ 7 ,Non-ECG GLS iR 5| LVEF 2% 0y h & T H A K 0.93(95%CI.0. 89~
0.96,P<0.001) , 5% # B8 4 16. 2% (1% 3 {E T ) , Bk ¥ 4 89. 7%, F: 5 H 4 84. 6%, F & M4 & 7% 71 7 41 18] Non-ECG
GLS # R H A it ¥ & X (F=47.97,P<0.001) , & % & 7 4 k% 0B 3w B T & % (P<0.001) , Bland-Altman 4 # &
T, A BREENESERNTFHEME5-0.19%,95% — B HEFR 5-2.99%~2.62%, i€ T Al By Non-ECG GLS xR 7l
LVEF 3% B AREWRX 080, T BT B EFREENE, HEFR S MLEKF AT AT EHE LML, 27T Non-
ECG GIS H#E N A SR Eh st T B ¥ G ¥ 58,

[XER] AT @, EREEdr , BRAmpy T, ZCERESHE; D om1HE; 8505 H

[hE453KS] R540.475 [ XEkFREE] A [ZEHE] 1672-6170(2026) 04-0035-07

[9] Smistad E,Ostvik A,Salte IM, et al. Real-time automatic ejection fraction [15] He B, Kwan AC, Cho JH, et al. Blinded, randomized trial of
and foreshortening detection using deep learning[ J]. TEEE Trans Ultra- sonographer versus Al cardiac function assessment [ J]. Nature,
son Ferroelectr Freq Control ,2020,67( 12) :2595-2604. 2023, 616(7957) . 520-524.
[10] Maani F, Ukaye A, Saadi N, et al. SimLVSeg: simplifying left [16] Akan T, Alp S, Bhuiyan MS, et al. ViViEchoformer; deep video
ventricular segmentation in 2-D +Time echocardiograms with self- regressor predicting ejection fraction[ J]. J Imaging Inform Med,
and weakly supervised learning[ J]. Ultrasound Med Biol, 2024, 2025, 38(4) . 2041-2052.
50(12) : 1945-1954. [17] Ali W, Alsabban W, Shahbaz M, et al. EFNet: estimation of left
[11] Huttin O, Petit MA, Bozec E, et al. Assessment of left ventricular ventricular ejection fraction from cardiac ultrasound videos using
ejection fraction calculation on long-axis views from cardiac mag- deep learning[ J]. Peer] Comput Sci, 2025, 11; €2506.
netic resonance imaging in patients with acute myocardial infarction [18] Asch FM, Poilvert N, Abraham T, et al. Automated echocardio-
[J]. Medicine, 2015, 94(43) . e1856. graphic quantification of left ventricular ejection fraction without
[12] Hergan K, Schuster A, Frithwald J, et al. Comparison of left and volume measurements using a machine learning algorithm mimic-
right ventricular volume measurement using the Simpson’ s method king a human expert[ J]. Circ Cardiovasc Imaging, 2019, 12(9) :
and the area length method [ J]. Eur J Radiol, 2008, 65(2): €009303.
270-278. [19] Szijarts @, Merkely B, Kovics A, et al. Deep learning-enabled
[13] Wandelt LK, Kowallick JT, Schuster A, et al. Quantification of echocardiographic assessment of biventricular ejection fractions ; the
left atrial volume and phasic function using cardiovascular magnetic dual-task QUEST-EF model[ J]. Eur Heart J Cardiovasc Imaging,
resonance imaging-comparison of biplane area-length method and 2025, 26(8) : 1402-1405.
Simpson”’ s method[ J]. Int J Cardiovasc Imaging, 2017, 33(11); [20] Vukadinovic M, Chiu IM, Tang X, et al. Comprehensive echocar-
1761-1769. diogram evaluation with view primed vision language AI[ J]. Na-
[14] Nolan MT, Thavendiranathan P. Automated quantification in echo- ture, 2026, 650(8103) : 970-977.
cardiography [ J ]. JACC Cardiovasc Imaging, 2019, 12 (6): (WA H 199 :2026-05-02 ;& 11 H 1 . 2026-05-11)

1073-1092. (ARG R BEAR)



36 S BE Bl R Ak 2026 4F 7 H 55 23 55 4 1)

Preliminary clinical application study of artificial intelligence-based non-electrocardiogram-

gated le LIU Xin-yi"*’, YIN Li-xue'*”, LIU Qin-jia*, FENG Jie’ 1. Department of Cardiovascular Ultra-
sound & Noninvasive Cardiology, Sichuan Academy of Medical Sciences & Sichuan Provincial People’s Hos-
pital ( Affiliated Hospital of University of Electronic Science and Technology of China), Chengdu 610072,
China; 2. Sichuan Provincial Key Laboratory of Ultrasound Medicine and Computational Cardiology, Si-
chuan Provincial Clinical Research Center for Cardiovascular Diseases, Branch Center of the National Clini-
cal Research Center for Cardiovascular Diseases, Chengdu 610072, China; 3. School of Medicine , University
of Electronic Science and Technology of China, Chengdu 611731, China; 4. Department of Ultrasound Medi-
cine, Chengdu Women and Children’s Central Hospital ( Affiliated Hospital of School of Medicine , University
of Electronic Science and Technology of China) , Chengdu 610073, China; 5. Department of Ultrasound , Mi-
anyang 404 Hospital /Mianyang First People’s Hospital, Mianyang 621000, China

[ Corresponding author] YIN Li-xue

[ Abstract] Objective To evaluate the ability of artificial intelligence-based non-electrocardiogram-gated global longitudinal
strain (Non-ECG GLS) to identify the abnormalities of left ventricular ejection fraction (LVEF) and to explore its changing character-
istics in populations with different cardiovascular disease burden. Methods A total of 181 patients who underwent transthoracic echo-
cardiography in our hospital from March to November 2025 were prospectively enrolled. All subjects completed routine echocardio-
graphy and non-ECG GLS analysis. Using LVEF as the reference standard for left ventricular systolic function, Non-ECG GLS was
compared between the presreved EF group (LVEF = 54%) and the abnormal EF group (LVEF < 54% ). Receiver operating charac-
teristic (ROC) curve analysis was performed to evaluate the efficacy of Non-ECG GLS in identifying LVEF abnormalities. Based on an
exploratory cardiovascular disease burden score, patients were divided into a low-burden (0~2 points) group, a moderate-burden (3~
5 points) group and a high-burden (6~9 points) group. Differences in the Non-ECG GLS among the three groups were compared. A
trend test was also conducted. Thirty subjects were randomly selected, and Non-ECG GLS was measured by two independent operators.
Inter-operator reproducibility was assessed using Bland-Altman analysis. Results ~ Among the 181 patients, 123 had normal LVEF and
58 had abnormal LVEF. The absolute value of Non-ECG GLS in the abnormal LVEF group was significantly lower than that in the nor-
mal LVEF group (P<0.001). There were no statistically significant differences in baseline Non-ECG GLS between different gender
groups and different age groups. ROC curve analysis showed that the area under the curve for Non-ECG GLS in identifying LVEF ab-
normalities was 0. 93 (95% CI; 0.89~0.96, P<0.001). The optimal cutoff value was 16. 2% based on absolute value. The sensitivi-
ty was 89.7%. The specificity was 84. 6%. There was a statistically significant difference in Non-ECG GLS among the different cardio-
vascular disease burden groups (F=47.97, P<0.001). A decreasing trend in Non-ECG GLS was observed with increasing disease
burden from the low-to the high-burden group (P<0.001). Bland-Altman analysis revealed a mean difference of —0. 19% between the
two operators. The 95% consensus threshold was —2.99% to 2. 62%. Conclusions Al-based Non-ECG GLS demonstrates good dis-
criminatory ability for identifying LVEF abnormalities. It also shows favorable inter-operator reproducibility. Its gradient variation
across different cardiovascular disease burden populations suggests that Non-ECG GLS may serve as an auxiliary imaging parameter for
assessing left ventricular systolic function.
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