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Application progress of echocardiography in evaluating left atrial

structure and function
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ABSTRACT  Left atrial structural and functional parameters play an increasingly important role in the assessment of

global cardiac function, and have predictive value for a variety of cardiovascular diseases.Early and accurate assessment of left

atrial structure and function is of great significance to the clinical treatment and prognosis of patients. Echocardiography is the

most commonly used imaging method for clinical evaluation of left atrial structure and function. This article reviews the

application progress of echocardiography in the evaluation of left atrial structure and function.

KEY WORDS  Echocardiography ; Atrial structure, atrial function, left

B I R H T 0 P74 A2 B Th e i s R 2k T B A 45
CT L JIERE LR (CMR) AR 0 s P . Horp CT 43 ) 4 % 18
AT LS B0 R 5 R 1) A, XPETAN Z2 0 BOR S DI fE e
B IRIGIT A — & B AR EA fR S ; CMR 2 1Ak 72
P A5 AR A pm v, AL TR AE IR 1 5 (g s 2 H AT A A JERIPF
i JRy PR o JULET A A B < B 1, AELHEAS 3 FH TR A R O RS
AR HAGAFERT MM B 5t 5 B O 3 1R HAT TR A
PrARAR E A PR BB FEARO0 AL, O ORI RITA 22 P 4544
AIIREM H T Bt o 2016 48 3¢ [5 i 75 .0 30 |8 10 25 (American
Society of Echocardiography, ASE) Fl R P .0» Ifil 3 5% 15 2 Pr 2>
(European Association of Cardiovascular Imaging, EACVI) 5 pg "
(BLUF i F% 2016 ASE/EACVI 51 )4 i, 72 55 DI RE S B mT 4 &
PRI 10 3 BOOR B A6 A B S0 A T s T T AT P R A oA
PER JF AR SEMERG Mo X 22 AP SR REA AT 0 WA, A2
5 A B G5 AR ) BEDR 25t 52 0 5730 L 0 0 e 2 4%

Sy, JEIE O PR A DTAR G o BB i OGS 76 5 SGTE BE Y
AN R AR A A T B I e B A D A R T RE
AR xSRI i R e By RE R ek B PP R R 7T R B
AL R X RR: 25 1) B AT T B0 S AR SOl 75 0 Bl [ A 7 D
e R TII RE A H ) R HE FE A T 25008

— ZE D E R DIRE B B A R

Ze b T AR ZE G 07, i A O By (URR 2 B 32 ) Rl Ae
O Frh 70 B UR T RS C F , Hh il K A H o S
WO B, A B I H ARG B A E = RO RUIRAL, 2572 57 D1 Be
S H I LR 5 WA T 200 HOR i . TR SEME O A D
Sy RE S AR AT S ik i 303 0 0 A 2R D BE AT , v 25 S 1t 9
e Ao K I A 2 B, 20 TR A 2 S A 14 40% 5 38 18 ) 72
2 KR EF 5K A F R B IR A RS 22 s T A I A ZE 2
2 TR 72 2 TE AL I 350 5 2 DI RE ) 72 B3 WSO Pk 1) 2 3 2R AL
YUK SRR Y 25% . A2 s DI RE R R A e — E R ]

T H  ER [ ARAILETIH (82000239) 5 IR A HAARMAILE T H (ZR2022MH142)

4 H0i7: 250021
WIRAER : 2515, Email : 59412061 @qq.com

PERITT, LAR SR — BRI A Jd A 3 1 e 7 B 2



- 526 - I R AR S BEp 28 2024 4E 6 HEE 26 555 6 ] Clin Ultrasound in Med, June 2024, Vol.26,No.6

DA e 70 28 D RE R A2 AL, S HJE 2 A sk DIRE . 5341, TE L Fib
PRI RS R 7 2R 18 S s O B LA 405 25 5 ke O L4 i
ST T A A R A A 1 B, A B AP R T B R HE
) ZETL T B0 B O B A (AL 45 B A 540 T A A 2 fE
F) O LA AL I BEAR S, 5 BRI 0 5 B 2 45 4
S AR R I B AR T

T NIRRT AR PAG 75 D 4 K e D RE B U

1. 4e @@ oshE . e o sh R Simpson ALY~ T
L7 Dy s B, A A AT RTARAS 2 b 2 sh 3 il
S BC(LAAEF) 76 5 9 280 51 1053 B (LAPEF) 76 B J6 5 1053 %
(LATEF) 72 5 S R BUE B (LAVD) A2 B39 3k 36 8 (LAED) I
ZED VIREAE R (LAFD A 240, HA LAAEF M LATEF ¥ B /e
P A IIRE s LAPEF SUWEZE 330 18 DI e 5 LAV B/ 25 50 4 T Bl
IR 5] 728 A 6 76 B 77 A 4 B2 BN 5 LAET 2 B 75 5 ik 45 D B 5
LAFT S B Ae B3 AR D Re , BRS04 RE R0 | Beat ke B Ac s
TIRERIE o LAEL A A% b i & ) 2 37 F00 PR 514, 2 28 0 B
e J5 9 LAET B 5 {1 <4.02 B, 38 500 il B 40 i 45 2 R
(pulmonary capillary wedge pressure, PCWP) F & B9 1 5 2 5
2016 ASE/EACVIHE 4 5 5 (88% vs. 74%) , 2 A G ih2# 2 X
(P<0.05)" . F3ABFFE W, LAFT b e 1 1 5 1t 3 4
REAR T ) 308 SR KM A AR R T R 7. LAFLIBER 5 2
S O E RS B E N R A RAC, AR BT
ISy TR

2. 4 4 £ 8 1A% (tissue Doppler imaging, TDI) : TDI 7] L)
3 0 P RS B 2 A A AR U A L BRI I TR) 1) R (the
onset of P-wave and the peak A’ —wave on the tissue Doppler
imaging, PA=TDT) 4 PEAf 0 5 B ALK T RE , 1o vl LA 4 00
B3 A ] . PA-TDUR RS AE TA5 6 1 28 b LA A &5
FIL, T LU AT A A2 B A . PA-TDIAMY S 42 5 ik
CHIZE 5y AR ) AR OGS 3 v LA S W fis i Jok P 85 A i 7 B F LA
NREMIPRIZ L , X RIR I 58 TIE S A il S0 . Sk 4l
I UK S AT 1 d PA-TDIARITHE Y 87 ms i, LU0 B3
Bl (LAR PR D7 B0 52 #5552 Kk 5 1) RBUE D 80% , ¢ 5+
JEE R T4% , LA BRI RO B B8, Midller 51 F 5 i/
PA-TDI 25 ) AT T F000. O R 52 Ao b AR I o B i A4 XL
W, A —E MG R e

3. =4k 2 g 8 75 .0 8l #] (three—dimensional transthoracic
echocardiography , 3D-TTE) : 3D-TTE K % i FH 2 o 28 FRAR S
KA D UE = e A5 B R T R A O 2 A LA 5 .
Meltzer SR 5E 7%, 3D-TTE W4 1 72 5 75 A — 4k 22 g
77 40> B ] (two—dimensional transthoracic echocardiography, 2D—
TTE) S ER , B CT HA B 59— 2k, vt mo i R
MR R . Feng 55 WIFFY ks, W HISEIS 3D-TTE 454 A 2
AL 20 55 A RS T 8l ) A — B R L b A e
i FE b T A m PR, B S AT R, O R T
I PR HIPE A% . BT 3D-TTE 0] B S7 AR MW EE 28 B
A, HAEVEAE I AR R 9 K S e — I B0 A5 38 R 72
Ry T BA SRR . Russo 55 W BIFSE 78 , 3D-TTE
N5 B 22 s W AR 2 BRI A7 2h BE S U AR 2 4F A0 L

PR S7 O R o B BT AFEN Y R 9E R, 3D-TTE Ml 15 /Y
LATEF 5K 7E 1E 5 {100 B 4 T 1E % K SF , (HLIL IR LAAEFR
C 2Tty , R WHKHE A ST AR A AH HEA T 43 Br R i 0 BUE
RSP e o Yildirim 55755 i 3D-TTE Il & LAVI, &
WHR VPG ZE B 45 I T SE SR B AL A KR - T
L A B0 B AL FNEF 44k . 3D-TTE I #5319 LAELIE 5 B3
B R 2 R O, B R LAEL Af L3 s e G B AR E 0 B 45
T BE Y BICAZ DT o A Ak o 19 E S IR T ASOCR VL
Z.,3D-TTE nl il P 276 53 U RE S HOPAh O Mg B, A
T RN (B

4. 2 B B | 7 0 5 [ (transesophageal echocardiography ,
TEE) : TEE 45 28 R 2K B T 0 RS 77 A N % T AE
B AT, [ B AR B, AT e Sk 4 e
By PR AEWE o0 H AU S S5 R RE DT T BAT — € /Y
e 2R ARSI ] TEE B bk i 2238 S BORE 28 BUE T /20
B, TR A0 HIF O 1~2 em 40 3R BRSO HHE 25 R
(LAAFV) , K BTGS2 58 PO 1 AR 0 S A o B A 2
LAAFV 355 2 Jig it 7 .0 8 €] (transthoracic echocardiography,
TTE) 45 1 72 b5 %% Uy i 1 1 22 (LASet) 5 1 4 56 (r=0.629 |
0.619,3 P<0.05). 5% /R, LAAFV<37.5 em/s 54 A0
R PSRG9 o B 5K, R A 0K R 08 R g 5 e B R AL
HABAR A LAAFV 7] 58 5 550000 @l AR J5 P 8052 4 XU 38 n A
%o HHET,TEE ©Ch I PRTE jE A2 0 PPAl 22 O B i | A
SRS RAE B U T A D5 i, HUSEI =4k TEE % TTE Be T
A AR IR s B 2 A0 O H R ISR o, B
SR e 0 H T 10 5 P K AR R R R R RO S e A
SRR G, A0 B i 3 i R 2 R | R R TR B 5l
JE R TR 5 (1 P<0.05) o B B A8 % fe 5 UL B9 LA T2 B £
NAE B A2 H AP (left atrial appendage occlusion, LAAO) AR
J2 AT D B i A vh ) — A BB B, A D HOB S Y
225X LAAO RAT —E 0, JLH XS AR Z2 00 B o TrueVue
Glass G IT AR 24 B —Fh . EH T TEE A9 = ZE7 000 L
P, R AT ST AR 7R 70 H R A S0 B S AR 454, 50
JPESE 58 CT A i B2 — S5, SOnT5a i 375 W B2 15 ) 3l g Jd el
FRC EZH 2R, A7 Bl T WL 5 & 1) I RS JRURT B A2, T B Af
A LAAO ARJF B3RS L8 SR Bl 1 R
A TrueVue Glass A% 7] S LAAO AL 56 F 42 0 B 35
TEASHAAF R

5. 1 P 7 0 3 1] (intracardiac echocardiography , ICE)
ICE J2 15 K54 A7 8 75 PRk B R IR O 48 22 A1 ST ks O S
DA, JEC T LA A S0 it K i SRR B A ST RS U £ = 4
BRI, P AR AT AR A 5 11 o 27 0 64195 2501 o mT LA Bl i
PREE VPRI R 4 AT PR R e AT B T — 4k 150
BB AR R R IN RGeS U s i ) OC B AL
FOLE Y TCE X T b5 I A Rl ke I 0 A 2t 454 (Cn gLk
WU B 5% R ) (RO A G i R DG [ A AT AR L
Wi o0 R H A LT Y0 UL BT R A A TR R B AT 4
Ao s L 2 AR 2 H i B S A 0 2 00 R G E
A — AR, 7O R B BT Rl R S AR O R VR Y 7 i



I1f R A 75 125 2 455 2024 4F 6 A 45 26 4555 6 8] ] Clin Ultrasound in Med, June 2024, Vol.26, No.6 . 527 -

PEAEEEM . BT XD ST E R R e AR 2
7R, AF X 1] i K B 681 2 ) R 5 1 e e i (A 2 80
Jik T B Bk A ER R ) HEA T E] 422 2 7, A7 A B R 5 2 R AR 22
St B R RSk R RO A 2 R R IR AU S
ARHFICE, AT SZE B 7R s 18] b S 90 0, HLA 0 R0, T 4
o0 3 TR o 2 TR % e ek AR 22 4 D/ X MR DY R s R 5
o HFR SR, TICES S A7 LAAO RAEHR R FAR M |
Wi 7 B A 0 3 i AR JE R T T R — A . T
TEE, T ICES|' 5 F47T LAAO R HAG T 4 B REE T AR fi: B
AR PR, DA R I8/ B B 0 0 R R A X R R N
FH R LS o ERR I A0 B T B AR AR 2 LAAO R
Tk BRI BRI AT, R P LAAO AR LI 5 A 1 O
i ICE PTERR PR AL A0 O B RHE B A2 HEBR A v il 4 1 o
FEREY WP ER, T ICE 515 T 417 Watchman FLX A8 A
KRB E IR LAAO RFCR B3 , 5 8 H TEE #E47 A&
TSR Y PINNACLE FLX A AR F R0 % e PEgh R4, H
FIE N LAAO AR TEE BT 880 % .

6. Bt 253 B 7 0 31 18] (speckle tracking echocardiography
STE) : STE 5 /I]R T TDI 1) Ff1 BEAR M , R 32 AH A0 L8 hir 14 5%
Wiy, AT HRAEA SC.0 B EA I B 245 B . 48 STE WA 14 42 55 1
AR A )5 8 T 43 O A8 (LALS) A2 [ 28 (LARS) JFR
] N AE (LACS ) 5 M 38 A B2y R st 4 0T 43 Ay i 4 309 17 28 (LASY)
3 38 11 07 48 (LASed) Fl LASct. H 3 i 552 2 W LALS 0] 5 bl
G 6 40, L5538 KBRS 38 A 5% o e B IR 2 R TG
SR D A T, LALS B 35 AR, L LALS<20% 12 Wi JoAEAR b3
0 S ABRE R 71900, 53 A, LALS 2 J5 & 3 P o O 5 2 2
LAAFV W AR A AR TR B A 0 7 500 B, FOR 320 R 520, H
B BRI R, B9 R, 78 G By B kI 2R v R
B LASe A CHALDS,~VASe 343 bRl v, af LA w5 15000
A B ERE ; RIS, 7RIS WS I 43 B0 P 00 0B 5 S A I
W PRI A R 3 IR T 2 I P e e IR A T 4 26 s I
REVEA Ele” HAT AR W 68 115 . B 4k STE 34746 — &
A OEZ B0 55 AT A (5 T 222 I 05 i,
AU D B L0 s S S R P e o A 2 2 A A 0 D TS
AEAR 17 W35 FH T 72 17 s @45 e PRI 5T 18] 2 % ki 356 8 (P I \QRS
U ) FD) T e (U s | B O DD T ) R — 3R, JC IR AT A B
B O B B % . =4k STE JER T 4k STE A7-1E
i AT SSIE NP L gl o s =K T = ) | W ey s
RN ASZHL, ol U U 04l 42 B e o Taskin 2505400 ] = 4
STE PFAS el AR sh Wi il & 22 B o e L 45 51 om H 22 s 6 s
AR BRI (P<0.05) , 3 W HLm] REAE 76 W1 R 22 15 T g i
AN, =4k STE 36 AT H T 1FAR B3 & 1 G A P 0 L
IR I T AR AR T R S S 0 Bk el R R A
hieZ M. T H AT =4k STE 7848 5 vf i S 8570, AT
i 22 B F RE M ZE A 75 08 T 2D-STE 175 KAEA 2 Hh kst
HE—H B

=R Ry

S AN R O S B AR AT & B PR WA A I
PRS2 BRAS U HEAT e R . AN TDIAE O B3 H LA B E A4 v &

FER AUV (A7 A BE O, IBURE 75 AR RS n] g
5.0 Wiz 8 J7 8] — B0 TEE Rk 81T 76 3, 0 260 H- 15 i 12
18, AELHNAN T 3k B Joy FIS JRR PE R LA 45247 3 — 4k STE s lie 1 £ )i
M HLAS 52 K0 480 LAE 7 52, (HUHC TE 3 2 75 (% R RE
— o MTARNH S L Bl AR 70 B S 4G A E RE B4 VA D 1 7 2R
TADHFER IR 28 )5 BT IB BR R EE 5 7 AR I I
i) Ak BT LK T £ R e o T 0 £ L AT R A0 5 A A
X 3 B 43 A 1§ B , 76 76 D7 DI RE R PPAL b R B R AP Hi 55 55
b R WUET K50 B SR Ao 2 B B A T 19 0 P iR
BAGIEAT RE ] T PG Ze B AR I, AR WU 2 i R e I T
VA B R 7 5 2T AL 07 Ay SO JILE JE, P90 4 s WIS T
T o AR BE A A AN IR ST o P 8 PR 23 7 2 FoB
75 i 5 R R RE AT v B AT Y 1) L IS, Ay e PR 1)
IR N TR R

S 30k

[1] Nagueh SF, Smiseth OA, Appleton CP, et al. Recommendations for
the evaluation of left ventricular diastolic function by
echocardiography: an Update from the American Society of
Echocardiography and the European Association of Cardiovascular
Imaging[ J].J Am Soc Echocardiogr,2016,29(4) :277-314.

[2] Venkateshvaran A, Tureli HO, Faxén UL, et al. Left atrial reservoir
strain improves diagnostic accuracy of the 2016 ASE/EACVI
diastolic algorithm in patients with preserved left ventricular ejection
fraction: insights from the KARUM haemodynamic database []]. Eur
Heart J Cardiovasc Imaging,2022,23(9):1157-1168.

(3] )", EEE PO NUR S0 5 Sk a2 & ()] e
ORI, 2022,26(3) : 198-201.

[4] Hsiao SH. Left atrial expansion index is associated with recurrent
stroke[J ].Anatol J Cardiol ,2021,25(7) : 484-490.

[5] Genovese D, Muraru D, Marra MP, et al. Left atrial expansion index
for noninvasive estimation of pulmonary capillary wedge pressure: a
cardiac catheterization validation study[J].J Am Soc Echocardiogr,
2021,34(12):1242-1252.

[6] Sargento L, Vicente Simdes A, Longo S, et al. Left atrial function
index predicts long—term survival in stable outpatients with systolic
heart failure [J]. Eur Heart J Cardiovasc Imaging, 2017, 18 (2) :
119-127.

[7]  Shamekhi J, Nguyen TQA, Sigel H, et al. Left atrial function index
(LAFI) and outcome in patients undergoing transcatheter aortic
valve replaccment[JlClin Res Cardiol ,2022,111(8) :944-954.

[8] Miiller P, Weijs B, Bemelmans NMAA, et al. Echocardiography—
derived total atrial conduction time (PA-TDI duration) : risk
stratification and guidance in atrial fibrillation management [ ] ].Clin
Res Cardiol ,2021,110(11):1734-1742.

[9] Angelini E, Sieweke JT, Berliner D, et al. Echocardiographic
parameters indicating left atrial reverse remodeling after catheter
ablation for atrial fibrillation[ J].Front Cardiovasc Med,2023,10(1):
1270422.

[10] Melizer SN, Phatak PM, Fazlalizadeh H, et al. Three—dimensional



- 528 -

[11]

[12]

(18]

[22]

I R AR S BEp 28 2024 4E 6 HEE 26 555 6 ] Clin Ultrasound in Med, June 2024, Vol.26,No.6

echocardiographic left atrial appendage volumetric analysis[J].J Am
Soc Echocardiogr,2021,34(9) :987-995.

Feng C, Chen L, Li J, et al. Three-dimensional echocardiographic
measurements using automated quantification software for big data
processing[ J |.J Xray Sci Technol ,2017,25(2):313-321.
Papadopoulos K, Tkonomidis I, Ozden O, et al. Level of agreement
between three—dimensional transthoracic and transesophageal
echocardiography for mitral annulus evaluation: a feasibility and
comparison study[ J ].Echocardiography,2022,39(12) : 1512-1521.
Russo C, Jin Z, Homma S, et al. LA phasic volumes and reservoir
function in the elderly by real-time 3D echocardiography [J].JACC
Cardiovasc Imaging,2017,10(9) :976-985.

U7, Mol = 5, A5 L R R 200 B I BE 5 I 432
FGHELT ] g il e 2%, 2023, 31(11) : 1064-1070.

Yildirim A, Tokgozoglu SL, Yildirim M, et al.Role of echocardiography
on early diagnosis of atrial remodelling and fibrosis in elite
athletes| J ].Int J Cardiovasc Imaging,2023,39(7) : 1299-1306.
g, I, B, 4F e B kAR B = AR B BR R
Mot B BRI 220 D DI RE [T . P DR B2 27 2% 0K, 2023,39(5)
519-522.

ZEAKAE AT, SR L A5 AR O 5 BBl B R S O A
O FAR S S 70 B DI BE S B AR DG HERTT T [ . I PR 7 B 2
73k ,2023,25(5) : 340-344.

Ueno Y, Miyamoto N, Hira K, et al. Left atrial appendage flow
velocity predicts occul atrial fibrillation in cryptogenic stroke:
a CRYPTON-ICM registry[ J ].J Neurol ,2023,270(12) : 5878-5888.
Saric M, Armour AC, Arnaout MS, et al. Guidelines for the use of
echocardiography in the evaluation of a cardiac source of embolism
[J].J Am Soc Echocardiogr,2016,29(1) : 1-42.

SR SET ARARRL KB . 20 AT S = A R 75 0 B R PP
P57 BUR 20 BN RE RS LWL EE [T ). ) M BR324l
2022,50(1):46-50.

B ARSE X T B S = 4RO 3 AN P B A
ThBE S AR A A S () ], Hh R 2037, 2023, 20(11) ¢
104-107.

Sun A, Ren S, Xiao Y, et al.Real-time 3D echocardiographic
transilluminated imaging combined with artificially intelligent left
atrial appendage measurement for atrial fibrillation interventional
procedures| J ].Front Physiol ,2022,13(1):1043551.

Hahn RT, Saric M, Faletra FF, et al. Recommended standards for the
performance of transesophageal echocardiographic screening for
structural heart intervention: from the American Society of

Echocardiography[J].J Am Soc Echocardiogr,2022,35(1):1-76.
Xia X, Sun H, Zhou X, et al. Three~dimensional modeling of the left

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

pulmonary veins with a intracardiac

echocardiography approach[J 1.J Vis Exp,2023(196) :65353.

atrium  and precise
Jingquan Z, Deyong L.Intracardiac echocardiography Chinese expert
consensus| J |.Front Cardiovasc Med,2022,9(10):1012731.

Berti S, Pastormerlo LE, Korsholm K, et al. Intracardiac
echocardiography for guidance of transcatheter left atrial appendage
occlusion: an expert consensus document [J]. Catheter Cardiovasc
Interv,2021,98(4) :815-825.

Shang X, Sun M, Wang Z, et al. Comparison of intracardiac vs.
transesophageal echocardiography for “one—stop” procedures of
combined radiofrequency catheter ablation and left atrial appendage
closure with the Watchman device in the treatment of atrial
fibrillation[ J ].Front Cardiovasc Med,2023,10(1):1265550.
Nielsen-Kudsk JE, Berti S, Caprioglio F, et al. Intracardiac
echocardiography to guide Watchman FLX implantation [J].JACC
Cardiovasc Interv,2023,16(6) :643-651.

Takagi T, Hosomi T.Peak atrial longitudinal strain represents atrial
fibrillation burden in daily practice: clinical implication of routine
left atrial strain measurements [J].] Echocardiogr, 2023, 21 (3) :
113-121.

Anagnostopoulos I, Kousta M, Kossyvakis C, et al. Atrial strain and
occult atrial fibrillation in cryptogenic stroke patients: a systematic
review and Meta—analysis [J].Clin Res Cardiol, 2023, 112 (11) :
1600-1609.

Abdelhamid S, Biomy R, Kabil H, et al. Association of left atrial
deformation analysis by speckle tracking echocardiography with left
atrial appendage thrombus in patients with primary valvular heart
disease[ J ].Cureus,2023,15(2) :e35151.

Maheshwari A, Norby FL, Inciardi RM, et al. Left atrial mechanical
dysfunction and the risk for ischemic stroke in people without
prevalent atrial fibrillation or stroke: a prospective cohort study [J].
Ann Intern Med,2023,176(1):39-48.

Harada T, Kagami K, Shina T, et al. Diagnostic value of reduced left
atrial compliance during ergometry exercise in heart failure with
preserved ejection fraction[ J |.Eur J Heart Fail,2023,25(8) :1293—
1303.

Taskin U, Mammadov G, Topaloglu C, et al. Evaluation of left
atrial and left ventricular functions with 3D speckle-tracking
echocardiography in patients with coronary artery tortuosity [J].
Echocardiography ,2023,40(11) : 1237-1242.

Yuda S.Current clinical applications of speckle tracking
echocardiography for of left
J Echocardiogr,2021,19(3) : 129-140.

assessment atrial  function[J].

(Y Fis H #1:2024-02-20)



