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Clinical value of four—dimensional automatic left atrial quantification
technology in assessing left atrial function in patients with
heart failure with preserved ejection fraction
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ABSTRACT Objective  To explore the clinical value of four—dimensional automatic left atrial quantification (4D
LAQ) technology in assessing left atrial functional function in patients with heart failure with preserved ejection fraction
(HFpEF).Methods A total of 69 patients with heart failure symptoms in our hospital were randomly enrolled.According to the
HFpEF score, they were categorized into the HFpEF group (6 ~ 9 points,n=38) and the non—-HFpEF group (2 ~ 5 points,n=31).

A AL - 1. T s PR RR R 2 5 U s 2 B B 75 Rk, V0 R AT 2430005 2. 1 5t R AR 27 R i e R BE e s T AR — R B O LA R A R VO
210006
W IHAER - 5KF- 1, Email : zhpy28@126.com



I A P R 25 2R 5 2025 4E 7 H 45 27 855781 J Clin Ultrasound in Med, July 2025,Vo0l.27,No.7 - 591

Additionally, 25 healthy adults matched in age and gender were selected as the control group.Two—dimensional echocardiography
was performed to measure left atrial anteroposterior diameter (LAD) , left ventricular end—diastolic diameter, left ventricular
ejection fraction, left ventricular mass index (LVMI) , tricuspid regurgitation peak velocity (TRPV) , the ratio of the peak early
diastolic mitral inflow velocity to the average of the peak displacement velocity of the mitral annulus at the septal and lateral walls
(E/e’) was calculated.Left ventricular global longitudinal strain (LVGLS) was assessed by automated function imaging software.
4D LAQ technology was used to obtain left atrial volumes and strain parameters, including minimum volume , maximum volume
(LAVmax) , pre=systolic volume , maximum volume index (LAVImax) , stroke volume, ejection fraction (LAEF) , active ejection
fraction (LAaEF) , passive ejection fraction (LApEF) , and longitudinal strains (LASr, LAScd, LASct) and circumferential strains
(LASr—c, LAScd—c, LASci—c) during the reservoir, conduit, and contractile phases.The differences in above parameters among
groups were compared. Univariate and multivariate Logistic regression analysis were used to screen the independent influencing
factors among 4D LAQ parameters in evaluating left atrial function in HFpEF patients. Receiver operating characteristic (ROC)
curve was drawn to analyze the diagnostic performance.Results Compared with the control group, the LAD, E/e’ , TRPV,
LVMI, LAVmax, LAVImax in the HFpEF group were increased ,while the LVGLS, LAEF, LAaEF, LApEF, LASr,LAScd, LASct,
LASr—c, LAScd—c, LASct—c were decreased, the differences were statistically significant (all P<0.05).The E/e’ , LAVmax,
LAVImax in the non—HFpEF group were increased , while the LVGLS, LAaEF, LASr—c, LASct—c were decreased , the differences
were statistically significant (all P<0.05). Compared with the non—-HFpEF group, the LAVImax in the HFpEF group was
increased, while the LVGLS, LASr, LASct, LASr-c, LAScd-c, LASct—c were decreased, the differences were statistically
significant(all P<0.05).Univariate and multivariate Logistic regression analysis showed that LAVImax,LASr, LASct,and LASct—c
were independent influencing factors for evaluating left atrial function in HFpEF patients (all P<0.05).ROC curve analysis
showed that the areas under the curve (AUC) of LAVImax, LASr, LASct, and LASct—c in assessing left atrial function in HFpEF
patients were 0.642,0.629,0.657,0.802, with sensitivities of 86.8%,92.1%,36.8%,65.8% , and specificities of 38.7%,35.5%,
83.9%, 90.3%, respectively. Among these, the AUC of LASct—c was significantly higher than that of LASr (P<0.05) , while no
statistically significant differences were observed in pairwise comparisons of the AUC of the other parameters.Conclusion 4D LAQ
technology can evaluate left atrial function in HFpEF patients non—invasively and quantitatively, which has a certain
clinical value.
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-13%,LASr—c:39%,LAScd—c:~13%, LASct—c:~26%
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F7 HEEVERR

s WEEH A WA 7]

' ICCKIL95% nIfFIX A P 1CCKIL95% nlf5 XA P{E
LAVmin 0.976(0.940 ~0.987)  <0.05 0.925(0.840 ~0.965) <0.05
LAVmax  0.984(0.973~0.994) <0.05 0.944(0.912~0.979) <0.05
LAVpreA  0.983(0.947 ~0.985) <0.05 0.927(0.864 ~0.965) <0.05
LAVImax 0.933(0.843 ~0.955) <0.05 0.956(0.914~0.980) <0.05
LAEV 0.982(0.953~0.990) <0.05 0.878(0.840~0.961) <0.05
LAEF 0.963(0.913 ~0.968) <0.05 0.957(0.914~0.979)  <0.05
LAaEF 0.926(0.849 ~0.957) <0.05 0.926(0.883 ~0.957) <0.05
LApEF  0.933(0.879~0.951) <0.05 0.937(0.853~0.945) <0.05
LASr 0.939(0.933 ~0.962)  <0.05 0.932(0.875~0.952)  <0.05
LAScd 0.986(0.964 ~0.985) <0.05 0.917(0.898 ~0.964) <0.05
LASct 0.971(0.943 ~0.984)  <0.05 0.943(0.921 ~0.975) <0.05
LASr-c 0.956(0.935 ~0.976) <0.05 0.929(0.869 ~0.967) <0.05
LAScd-c  0.961(0.939 ~0.982) <0.05 0.913(0.871~0.971) <0.05
LASct—c  0.957(0.928 ~0.971)  <0.05 0.919(0.848 ~0.974)  <0.05

AUC: fi£k T

ICC: MK FREL
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