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Abstract

The shape and function of the heart of pregnant women will undergo adaptive changes, which also
increase the risk of various heart diseases. The structural and functional reconstruction of the left
atrium is a link that cannot be ignored in the physiological changes of the cardiovascular system
during pregnancy. It is not only a sensitive indicator of left ventricular diastolic dysfunction, but
also an effective predictor of cardiovascular events during pregnancy. Echocardiography can
comprehensively and quantitatively evaluate the changes in left atrial structure and function
during pregnancy with multiple parameters, multiple modes, and multiple angles. It has become
the first choice for non-invasive, non-radioactive cardiac structure and function examination dur-
ing pregnancy. Different types of echocardiography have their own emphasis on the evaluation of
left atrial function. For this reason, this article will review the value and progress of echocardio-
graphy in the evaluation of changes in left atrial structure and function during pregnancy.
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1. B

SEGRIA LM O TS « RSN /)5 D e S # o R A& VRO [1] [2], JCHAEM AL IR, &
Gutar SR ZUE I A0 JE BT FEAR DR ER R R H TT BB B E O IR [3]. B K PAERZE K
A E AL R B (2019)) R 2018 HEAFEZ = HAET-FRIA 18.3/10 Ji, #atit, LAEH
(2.0/10 J7) A4 Y i i 296 (1.6/10 Jo)DEF 22 P2 i AR T i R 38 = DUAL[4]. 5 O3l BRI gR A ik
TCA S BB PE R RS R T e B T BE[S], XPPASIEIR A IO . ML ol REERE O
M55 22 G050 i 1 NBERI AR ORI B AT S EANE 6] BEAEIF AU 2 000 TR IR R AR A2 D = e 38, e 0
J5 Th 8 B O MV 3T N M 58 A SR MR R T 252D, TR FE R BH, /0 o 45 M RN Th g ) 2 7 5 7 ok Th R P iy
BUBHRAR, 2 O L S B RN ER (7] WK AR, s - VP Ak A 0 39 o O U T i PO ARG
WF-BOA LR DA KL, I E et i RN SRS Dy RE . = 4k 75 0 20 B RE S adE — 254 W 7 0
S A, TR A b LA AN [0 20 o BB AF R e 0 B TR S RIS 0 3 SRR AR A o TR B RUIE R AR AE — 4
LB B2 b, A R A R A T B O s OIS BRE . BRI, NS A 0 E)
PO B i 3R o s 5 0 S D e AR A VPN BB S FL itk g, AT i — 2370k

2. TLBIEEREXITHS Y

FEL AR R EEAN S B W BE Z AR, ARAECBIE BT 2 A =MIhRE[8] [9]: O k&)
fe: (RO, o0 bk AIMERIK I G, JERaeE DURIERGE(E; @ EEaEe: Eo=
PRI, o0 SR N — AN TE A U B MmN S O (AT ® BhEMITIRE: RO =K
KH, oot s BSR4 RE Ao E I RE(FENTET).

FE OB JE R AEAE =R A s 5 FA(Left atrial volume, LAV)S%: @ A O FH KA (LA maximum

ik
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volume, LAV .): AWCZA I3 — I RITKE R O 22 O 5 AR @ 20 i B/ 2 FH(LA minimum volume,
LAVin): A0 HE R IS RI 2SS IR 20 5 AR @ 2O s s 28 FU(LA pre-contraction
volume, LAV ..): 0 LB P UG 70 O 5 FF AR A A AR . ER S 800 H T VPAl 700 5 4 I8 AH Dy R
[10][11]:

PEM G IThEE: © A0S IMZFF(LA total emptying volume, total EV) = LAV, — LAVyin: @
K EY HKIEEL = (LAV iy — LAV /LAV i X 100%; @) 720 55 31 1153 2(LA ejection fraction, LAEF) =
(LAV ax — LAV 1in)/LAV e ¥ 100%.

PPN EIEIThRE: © A0 HHEhH A F(LA passive emptying volume, passive EV) = LAV, —
LAV pea: @ 7o 585805 73 3(LA passive ejection fraction, passive EF) = (LAV yay = LAV e 0)/LAV . X
100%; @ ZOFEEERM = EOEFHE —total EV.

P B IATIRE: © 7o 55 BN AT (LA active emptying volume, active EV) = LAV e, = LAV yin:
@ o5 F B 43 F(LA active ejection fraction, active EF) = (LAVpre.a = LAV 3in)/LAV ey X 100%0

BRIELAAL, 5 R T 700 s VA TR 75 2806 70 53 W42 (Lett atrial diameter, LAD). 720 55 Hi 5 1%
(Left atrial anteroposterior diameter, LAAD). /¢ 5 [ #(Left atrial area, LAA)SE[12]. Zc0 5 U4 Th g ] LA

TN I R M S e R ML AU FE VR AL . 2015 4S8 R S OB 22 5 RO IVE AR P 3R A R
FHRF 181 B 2 I AN AR - K EEVEEAT LAV A0, FRHER R LAV AR APl 22 5 KN E 124 13].
Bk LAV SRV 2o 0 55 B RN, — D7 T RN e s AT RAE A A REFR I, & B9 R AT R 52 21 15 J56 FE
FERIRR A, B LARZER LAD B0 LAAD B ANGERS 8 S e LAV H9AE4K[12]; 53— 7, BIFLE R LAV 5
O L7 9 P 000 A0 90 5 AH e PR SE 58 [ 14 Tsang TS [15]55546F 423 AN 835 0o ML 95093 R e 34T W BE 14 1F
Ft, BRI LAV GE6 R 70O 18 S (AUC 0.71).

AR, Fo0 b5 A A D ek o] DUk O N AR R b AT PEAS [ 16]. R, NAR(Strain, S)s&fE 0L
ITEAE, NAZZE(Strain rate, SR)WUH TIFO RIAZ AR ER . FE OB I, DRIZC O 5 AR i e 25k T 3 A 4
B as A FEAAERME[17]: © P oA, OEEKRIN 0 Z8E: 5im MASIEERRE
Sk RS S AR (BRI TR ), B (%) 1F 1) B AR AR AR ET 7k BT R AR (BB S D RR), — A AR i % DI se
@ QRS BRI A, OLEEKARMN 0 Z2FH: ERKMPRERE 7 & HThRE, 5k M
IR T &7k AN A BB JAThRE), 36 kS MARER T AT Tk AR AR (B D ER) . (HAEA IR
KRS, O = WS4 11838 % (Strain rate in ventricular systole, SSRYAE & HIThae, &7k FHIN AR
% (Early diastolic strain rate, ESRRREFIEHITIRE, &7 7K A8 % (Late diastolic strain rate, ASR)fXZ B
FIAThEE o
3. WEUREAZA O B 4B A O RIET

ZYEE O N TR BZ I, R AR E MBI EEE AL . MEE[18]
NI E 2 IAE L AT A DA R A, AL T R A O B B S DR AR I S E E VG EL . B
ZE LR W] LAD BifiZe 8 B KT 2 5 R (F 18 5.6, P < 0.01), ESE T UFGRIACoT A7 75 b 35 2 J 38 K 1 A 3
PEAEAL . At IZE IR H A S 0 B B IR AR G D TR 2O A e AE A, @SRRI
LB O B AR BR IE H VG B 2 . Melchiorre K [19125 A K T AT UR 0T R4 O iE O UL B Jl3E 25 1)
MR, X 559 245U 50 4R 2 B R AT IR 7L . B TS R AR 4210 LAD B & IR
T ZW K, (B2 kR AR EILE) LAD (indexed LAD, LADN)/EMEHR WA ARL LG i 22 7, IN#E
PO BRZHBE AT T B o 145 RPN TRATRDREMA T A 588 75 18 hn 2% & 7% R8BI RE ek I 52 485 SRAB P 44
Tacobaeus C [20]15F AKX 52 44122 L PR U 4R BAFN 7= J O I O EAT T BEPE DL m WS 72, W i R Bon
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FRIE, RBRT

YR LAD B K, 77 ek 2 2 1IE % KT (— 1 31.02 £ 3.91 mm, 3 34.06 + 3.58 mm, =3 33.9 +2.97
mm, 775 9 MH 3041 £3.59 mm, P<0.001); 2RI A VR EHIREE N, 725 IEE (—H#1 0.49 £
0.11 m/s, —H#]0.52+0.13 m/s, —H]0.53+0.13 m/s, /5 9 I H 0.46 £ 0.09 m/s, P <0.05). HLHFFLEKH,
S R A BRI B AR, T HL 2 DR PE . 2 SR ER A R A VR N, e T
T FER N )5 K], Kametas NA [21 155 (A TE A SRR A VA T80 FE 39 00— J77 T 2 R DR e o s Ok TR AL (TG 70
RE )R, 55— T R D G g e 13 JULAES JEE AR A JE B 77 (5 A ) B34 0 5 800 B W FE AR A DEETHFE 3 o
Yosefy C [221%5 M4 tH AT PR 51 L 25 Sl g i ok 1 /e 5875k, SEET R E b, @Al 700 55 ok
WC4E(A %)
4. FiRHAL OB =48 A O ET

WIHTHTR, LAV 5.0 M8 0 I 000 AN T 5 A DG P a5, PR = 4B 75 .03 BIE LAV B4l A
B . Keller A [2315545 BIXT 21 44 fid FE ol AT SEREHOR 1 S I F 3k T — 4k, 4 =4 L M =05
BT AT R B LAV o KIS R S WL IR UG & 45 g AT 0 R . 45 R BoR =4 5 0 gl I g 3t
PRRAZAE LAV I & E MR (r=0.90). Levy F [24)Z 500 T 56 B S2E O H B =4k
i P A LRI B 7] LAV A LAEF KV)N, 85 W] 380 Sl 2 [AAAE W3 1A SGMEGr = 0.78), P4
LAEF BUEARH UL, (H = 4EHE 7 O sh BB MURAY LAV. 57572510 F SEid = 4888 .05 X 82 7l fa
ZAA RN 50 AR A A L A D DI REIEAT R R IT, R IR 22 BTG N, R 22 LAV e S0 R 22 57
HAGHE N, TR SR K. AN, Yosefy C [22]% N AR T 2230 Lot 72 0 3 Th e A8 A,
S P S = 48 7 0 30 1B 20 B B U = AT AR (2% 26~33 J8) AN 3 = AT gR (2218 34~40 J&) 2210 1 R
ARt O S8, 45K BRSO = I IR A A AR R TR AR LAV e BN IRZE B BT
CHHHBZH 19.42 + 0.1 mU/m®, 53 =HIEE0E 23.89 + 4.89 ml/m?, W= HHIEUR 24.7 + 3.5 m/m?, P <0.01),
LARR I AARUEIL I LAEV BB AL A B T (IR 2 12,02 + 2.5 m/m?®, B = HIAE4R 14.71 + 3.21
ml/m?®, BEHA=HESR 15.19 £ 2.7 ml/m?, P <0.01), {H LAV, B0 I BA THEEL S E R .

UbAh, AERRARAE St =4 A O B G T e —, IR om0 s N AR S5 1 5 7
A B DI BFI[ 265K H A A =4k 750 3 BN 52 i fd Fe 4 i (B 46 B 42 20 15 ) Fh 224 18 1
Wi 2 19 1) S AR RS UTIL I 20 9] fid e R 22 80 22 (O REZH) EAT Zc O S5 R AN D RE AT I, 45 SR IR LAV g
LAEV Fifi 2 J& i3 R B3 in, 4 g v i AR ef B2 R 20 20 22 S g Gk 22 (P < 0.05), Tt Z i i
LAV o B 2 5K, B BRI K4 55.28%; 1] LAEF UEURIATE BH 55481k, AN A Z 2 4 H A 4L 55 (P > 0.05).
PLE 3 MHE IR LAV o 7E PRI Z2 ] 08 K, LAEV tHBE2 8K, (H)5 % $25) LAEF £ 0 i
54k, T Cong T [117125K I SEit =4k 75 O sh I 43 8 e 0 R0 30 4 e R 2 ot 22 O T BEHEAT
SR U R B, FEREEZ AN, 2218 LAEF (—# 67.0% + 6.2 %, 31 74.2% +6.3%, —}i81.3%+
4.3%). passive EF (—3 34.9% + 7.2 %, — 1 41.0% + 8.7 %, =1 51.8% + 10.1%) /% active EF (—}1 48.5%
£9.0%, I 55.9% +10.7%, = 60.0% + 9.7%)¥Z Wi 5 2, =T BF [Ek R EE. -
PRI TE 2 R 1) 2 e, SRR URIA LAEF B9 EA 77— PR &R .

5. ZHPE BB AT A TIRAA D EEWL

TUMEBE 5B R 75 0 3l B (Two-dimensional speckle-tracking echocardiography, 2D STE)/& il A& JE it
) — TR N ALVl R 38 O LD RE AR FE TR R, iR il O WV 2O A8 8 B P L ILE 31
BL[27], AEVPAlZE P ARAL DI RE T 1T, & B0A% Gt 75 0 30 IR R AT S v R A 4 AN B B [28] . Tasar Onur [29)]
S5 1E 2D STE X 47 A 22 1) 7e O s D15 2R AT HTIEVER 78, S5 R BIR, 76 5 i & DI RefE IRtk —
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Wi W SR N RRRTER IS 6 AR B FKE(— 1 40.3% + 11.7%, —H137.5% +12.9%, —H#
33.5% £ 9.0%, F=J5 42.1% = 11.1%, P <0.01), 5l BhZE I REAS R 5% 45 DO REAH R (— I 16.7% + 7.4%,
T 14.8% £ 5.5%, =1 12.7% £ 4.3%, 77JE 15.8% £ 5.5%, P<0.01). Ak, AR 05k O HLN
AFRe I SSR L EHLHAHFEE(—IH, 2.1+£0.5; =, 1.8+0.5; =, 1.7+04; /%/51.9+05; P<
0.01), ANFEMIAZ, REEEHHCNUNAZEE S ESR FARESH BRI O AZRE /I ASR E 4R A T W
WA . RAG[30]1% N H 2D STE Xt 25 242410 Je 24 R ZA VAT X BRI 5T, SXTRRALAHLL, F=ardlx
W 7E O D5 it 45 TIRE ) SSR AR B B IR T RE ) ASR [MZEXHE 3G, WL/ 0 s B TE T RER) ESR (14
SHE N o EIR SRR AR 22 0 55 T RE RN 22 00 5 O WL AR BE ) A4 A S5 5 THI 45 SR AN — 8, Htk
T SCHRARE D, TR FRIRIR R

6. FTEERE

IS FH P O B BRIV A i e 22 8 7 0o o 5 R RN D) BE AR AV O BIE L0/, BARAE W 93113 I = 4R 30 A
1B R A 0 3 Bl (Three-dimensional speckle-tracking echocardiography, 3D STE)fE /e U b5 45 ¥4 5 D BE vFA%
D7 HE R e, X EELOAEE AR ENEE IR, (HH PR 3D STE T Al i 5 22 10 7e 00 S5 LR AR
REIHIWE AU D . 4, R A O3 BT 221077 5 2o O DI RE AR A OB S AR b, B85 RAFAE S
Wo (T7EE81E NG EM T KIAET)G 42 K, LAD. A=W RMNGE. EZFKRRKPENE. Ho
B NARSE IR AU s R/ S R PR b BRI A A B R [B1%, RIS R IR B0 0 K7, 3SR
EL ORI R — AR, 770 42 REATeE, X504~ E 42 R 7k
I ANE], FB EE TR ALV, By O EA RO I FHAF ) K4 . Takeshi Umazume [32]55 A1)
IR, BRKICIETESBW KA G 1 AATAEEIRIAN, 223077 5 50 S Ut O WS & E K
PRE T, XN R A S ] B R AR R R B O LA AR A, BRIIE S TR LAV fREH
NT-proBNP /K23 i T HAR M . RS B3R BAT TN V2280 77 5 2 D D Re A8 A . b4, ANIA
ST 27 R R 0 A JE O D RE K R BT SEma AT AR I AL

SR PR, AR O s R 45 R RN Ty e A Ak RT DU S SR AR GO LA IR RIE , IRAE — B RRRE B
SR (RS I Ot BT, 458 R O3 TSR PP A IR AR A 2o MO IR D e S Al L 3 FH R R T B
{HHAPAG AN R PR T =458 A 0 3. STE SURBEME MR B B AR XS O ILis B e 13k T 5 &
AN, RIS ] A3 AT AS [ AR O 55 THRE AN SRRk o DRk, B8 7 O ) B TP A S 00 30 2 2 7 00 5 5 A A
DIRe A 7 R A E 2 X, PO s B & S R B U E 2 —.

EL£mAB
PN A= BEoR AT N4 IH (LJIRC201819).
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