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Research on the changes of left atrial pressure and function and their relationship
with left ventricular function in patients with coronary heart disease after percutane-

ous coronary intervention
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[ ABSTRACT ] Aim Tissue Doppler imaging (TDI) and two-dimensional speckle tracking imaging (2D-STT) were
used to evaluate the changes of left atrial pressure and function and their relationship with left ventricular function in pa-
tients with coronary heart disease (CHD) before and after percutaneous coronary intervention (PCI) , so as to provide more
effective information for clinical treatment of CHD. Methods Maximal left atrial volume (LAV__ ), minimal left
atrial volume (LAV

left atrial active emptying fraction (LAAEF) , left ventricular ejection fraction (LVEF) , early velocity of mitral valve (E) ,

max

), pre-atrial contraction left atrial volume (LAV__ ), left atrial passive emptying fraction (LAPEF) ,

min pre

atrial contractile velocity of mitral valve (A) were measured and calculated by echocardiography before PCI, 1 week after
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PCI and 3 months after PCI in 30 CHD patients.
pressure (mLAP), E/A and E/e’ were measured and calculated by TDI.

Early diastole velocity of mitral valve annulus (e’ ), left atrial mean
Left ventricular systolic global longitudinal
strain (GLS) , mean systolic peak strain rate (mSRs) , mean early diastolic peak strain rate (mSRe) , mean late diastolic
peak strain rate (mSRa) were measured and calculated by 2D-STI.  Another 30 cases with coronary artery stenosis rate
Results Compared with the con-

LAV

less than 30% measured by coronary angiography were selected as the control group.
trol group, LVEF, LAPEF, E, E/A, e¢’, mSRs, mSRe and GLS decreased, A, E/e’, mLAP, LAV
LAV, , LAAEF and mSRa increased at different time in the CHD group (P<0.05).
significant difference in all the indexes between 1 week after PCI and before PCI ( P>0.05) ; Compared with before PCI
and 1 week after PCI, E, e’ , E/A, mSRs, mSRe, GLS, LVEF and LAPEF increased, while A, E/e’ , mLAP, LAV, ,
LAV .., LAV, LAAEF and mSRa decreased at 3 months after PCI (P<0.05). At 3 months after PCI in the CHD
group, mLAP was positively correlated with GLS, mSRe, LAV, , LAV, and LAV (r=0.548, 0.871, 0.851, 0. 858,
0. 857, P<0.01), and negatively correlated with LVEF, E/A, mSRa, mSRs and LAPEF (r=-0.800, —-0. 884, 0. 898,
-0. 829, -0.427, P<0.05).

significantly in 3 months after PCI compared with that in 1 week after PCI and before PCI.

min max

In the CHD group, there were no

Conclusions The function of left atrium and left ventricle in CHD patients is improved
The changes of left atrial pres-

sure and function can comprehensively reflect the changes of left atrial and left ventricular function in CHD patients after
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PCI, which are closely related to each other.

VTAFEFR [ 56 .05 9% ( coronary heart disease, CHD)
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%o E PCIAR G 8 2.0 b s ) (g X /e
D INREAEA, v L e PR UERR 1297 BAPAl K 52 1
DU HETEMERR (5 ., (0 315 2 B2 IR LA b 95
ik R i KU, BE A 4 B R B R (two-di-
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AWFFEE L 53 7 PCI ARG s Ae .0 b5 T ) Mo Ze ot
D Fr B NREEAL LR R, O CHD B IR IK 126
ML HER R E B

1 #ERMTE

1.1 #MRITZ

#2018 4 6 F £ 2019 £ 12 A &4 M E A
KM B S — BB AR I 4 B B
( coronary arteriography , CAG) 2 7& 72 [l jig 3 F1 ( 2)
WEXED 1 XRERE =75% 34T PCL BT B
CHD &% 30 i), 5 & % 19 ], 4 11 i), 5 # 45 ~
70 ¥, T EH(59.3746.26) ¥ H A LW R T A
4. (WHO) %] By % F CHD #9 % Wi 70k, # 1

ER 3 R RONY R - AN e I AN | A
B B 26 £ 30 4] Bl #i 4T CAG B~k b fk sk & 2K
<30% Hy s 0| 3t BB 4L, Hop 55 18 ], 4 12 ], SR i
45 ~70 & FHEH (59.23£6.20) %, 2 4[4 4
W b o flE F — A R TR 2 R R4t

1.2 XFBE5FHE
1.2.1 ¢S ME % A Philips 1E33 L2, B %

Z R K (S5-1), M FE 1 ~5 MHz, B2/ QLab T
13k,

1.2.2 BHRE 28T PCIAM AE 1 AR
RE3 AXEMNMMR S, BEHTAMEMLF
B ROrEBE R E RE3 ~5 MUF A RE
JE 2 Bom B A B 6 7 B R L& T
1.2.3 Bg5# (1) 20 2 70 s 4] @ &
TR MK R B B & {H (early velocity of mitral
valve , E) X B i £ £ & {8 (atrial contractile velocity
of mitral valve ,A) , it & E/A, 7T TDI # X Tl &
TR HE R 4T 5K B3 E (early diastole velocity of
mitral valve annulus,e’ ) , i & E/e’ it H £ 0 5 F
¥ & 7 (left atrial mean pressure, mLAP ) ( £
Nagueh’s AR %4 , mLAP=1.24xE/e’ +1.9), i&
JH W Simpson 3% £ 0 R WS HW T E . £
N i A & R (maximal left atrial volume, LAV ) |
X B & /N A MR (minimal left atrial volume,
LAV . ) 7 % 5 48 45 7 2 AR (pre-atrial contraction
left atrial volume ,LAV ) 720 % &f it 2 %% (left ven-
tricular ejection fraction, LVEF) , it & /& i 72 /0 5 £
1 H % 4 %% (left atrial active emptying fraction,
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LAAEF) 1 22 10 5 # 20 HE & 4 %k (left atrial passive
emptying fraction, LAPEF ), (2)2D-STI & 4 4 #7 .
BLA QLab 2 A3 AT AT, B B B 0 R B T o &
Wi FEAZ RS ERS AL FT, ZREF
lB] B ) B A2 (U BE b BRE B B B R B B
W&, T F s B EA O, RAF A AT
B Ja e MUEE B B IR MR Y BN R K &
B B A0 E R 4R I8 1 R 3 (systolic peak
strain rate, SRs) . #F K F H 1& fH & T F (early
diastolic peak strain rate,,SRe) VAT K W R E L T R
(late diastolic peak strain rate,SRa) , 3f i+ & H F 3
18 (mSRs . mSRe .mSRa) , Z& % M EH 8 F HH
BHASAETOREE FREZESHRES
FR RN E B UK A E M B B R
B A B ILEAT AT, It W A E R
Sz 77 (global longitudinal strain, GLS) ,
1.3 EEMHRE

FEALZEER 15 4 %k & 4 W A8 X R 3 (in-
terclass correlation coefficient,ICC) # 4T 04, W 1 4
H 5 e iy BT X XA #EAT 2 KO8 N & mSRs,
GLS \mLAP, # 1 7 5~ 1 4 [E )i & b i % X # 4
SZHIAT1 RARNE, e d 2 EfE - EH
W B 2 RIH#AT R E AT
1.4 SHiT5HH

1 SPSS 19.0 Rt F 2 T B FF. T E KA
AEA AR (xxs) R, T E X5 8 & A Welch
BRI, P17t 3R 3% A Dunnett’ s T3 A2 35, 77 2 3¢ & F
Bonferroni 46 3, iV Jfl Pearson B % 4 = ¥ 47 ¥ 41 |4]
XD, P<0.05 FZRARITFEL,

2. CHD A5 RAEERHRINERXSHILR

2 # B

2.1 EXIGKHER

2 ZHAARRE 02 IHS | W | I H 55— i IR
TR TG 25 5 (P>0. 05558 1)
2.2 ELBEEENRREBRINGEHEXSH

CHD H PCI AR ARG 1 AR 3 A4S
Xt R4 %S, LAPEF & mSRe F[#, LAAEF & mSRa
I, ERAESIFE L (P<0.05), CHD 41 PCI
ARJE 1SRRG, & Wi tr 22 S LG E =
(P>0.05), CHD 4 PCI RJ5 3 H 5K ARG 1
J& L%, LAPEF fil mSRe [ Ft, LAAEF 1 mSRa
K, 25 BA G E X (P<0.05;%2) .

% 1. CHD A5XBARKIGKREZRAI LR
Table 1. Comparison of basic clinical data between the CHD

group and the control group

T HR 4 4]
M (Xj;gf) o pi
R (%) 59.37+6.26 59.23+6.20 0.887
DEFR(K/Y) 71.53+4.58 74.10%5.86 0.064
54 e (mmHg) 115.77+6.57 118.37+6.72 0.135
&F 3K % (mmHg) 72.73£6.08 75.57+6.92 0.097
L4 ( mmol/L) 5.83x0.14  5.95+0.35 0.081
Hl=EE (mmol/L) 1.74+0.13  1.810.18 0.077
R NEE I (mmol/L)  2.59+0.20  2.69+0.24 0.088
R EIEE A (mmol/L)  1.18+0.15  1.2420.14 0.141
S JELE 9 ( mmol /1) 3.9740.18  4.05+0.16 0.072

Table 2. Comparison of pipeline and auxiliary pump functions related parameters between the CHD group and the

control group

CHD £ (n=30)

S8 XL (n=30)

PCI AR PCIARJS 1 4 PCIARS 3 A
LAPEF(% ) 43.03+2.99 32.17+2. 89" 31.27+3.27° 39.63+2.75"
mSRe(s™) -2.51+0.46 -1.880.47" -1.95+0. 50" -2.33£0.55™
LAAEF(% ) 38.92+2.01 43.37+2.04° 44.00+2.30° 41.10£2. 17"
mSRa(s™") -2.5420.55 -3.070. 56" -3.000. 54" -2.60£0. 55"

a N P<0.05, 5% ML 4 ;b y P<0.05,5 CHD 41 PCI RETH# ;¢ y P<0.05,5 CHD 41 PCL ARJ5 1 &L,

2.3 ELEiEsETEEEXSE
CHD 41 PCI REj ARJ5 1 R ARG 3 Ao5lY
NHRZH LB, LAV LAV . M LAV FJ}, mSRs

max min pre

TR, ZERBAE G #E L (P<0.05) , CHD 41 PCI
R W EESF (11 ST Y s S ves W =29 -84
(P>0.05), CHD 41 PCI RJ5 3 H SRR ARG 1 A
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FA, LAV, LAV, B LAV, ¥ FBE mSRs BFF,  2ZRWAGIFRE L (P<0.05;%3)
% 3. CHD A5xtRAMBINEEELSH LR
Table 3. Comparison of reservoir function related parameters between the CHD group and the control group
CHD 4 (n=30)

e XTHEZH (n=30) :

PCI ARl PCIARJE 1 JH PCIRE3 A
LAV, . (mL) 35.27+1.39 40.20+2.07° 39.97+1.90° 36.80=1. 69"
LAV ;. (mL) 12.33+1.33 15.40+1. 10" 15.23+1.01* 13.13£1.01™
LAV, .(mL) 20.13+1.80 27.37+2.43" 27.30+2.48" 22.43+1.89"™
mSRs(s™) 2.58+0.40 2.00+0.41" 2.11+0.41° 2.410.43™
a } P<0.05, 5% BE41 AL ;b Oy P<0. 05,5 CHD 41 PCI ARRFTEHE ;¢ 8 P<0. 05,5 CHD 41 PCI RJF 1 J e,
2.4 ELBEENEXSH S SR LB, 25 TR bR 22 S ¥ TR ge 1T 22 L (P>

CHD 4 PCI Ruj ARJ5 1 LRG3 Aans
XHRRZHAH L E M e F R, E/e” X mLAP [ F, 22
SIE G E X (P<0.05), CHD 41 PCI RJ5 1

*4. CHD ASXMREALEVEENERSHILR

0.05), CHD 44 PCI RJ5 3 H 5 ARAT AR5 1 At
BOE Me FTF E/e’ Je mLAP T, 22 R H %1
PN (P<0.05;%4)

Table 4. Comparison of left atrial pressure related parameters between the CHD group and the control group

CHD #H (n=30)

o AL (n=30)

PCI AF PCI AR 1 PCIARJE 3 /]
E(cm/s) 78.70+7.34 64.40+10. 20" 65.6010. 60" 73.00+10. 00
e’ (em/s) 10. 600. 80 6.40+1.10° 6.60+1. 10" 9.20+1.50"™
E/e’ 7.42+0. 14 10.030. 19° 9.95+0. 13* 7.900.21"
mLAP (mmHg) 11.100. 18 14.34+0.23" 14.2420. 17° 11.7020.26"

a N P<0.05, 5% ML 4 ;b P<0.05,5 CHD 41 PCL RETH L ;¢ y P<0.05,5 CHD 41 PCL ARG 1 &L,

2.5 AEDLEINREHEXSH
CHD 4 PCI Rl ARJ5 1 A RAE 3 A25H5
X HRZHAH LA, E/A (LVEF M GLS ¥ R, 22 71y

K115 X (P<0.05), CHD 41 PCI RJ5 1 A5

% 5. CHD A5 RALOENRBXSHLLE

Table 5. Comparison of left ventricular function related paramet

ARHT L, TR r 2Z F ¥ A IT¥# B XL (P>
0.05), CHD 41 PCI RJ5 3 H5ARAT AJF 1 JH
¥ ,E/A LVEF & GLS ¥J b7+, 2R 86 5124
X (P<0.05;35) .

ers between the CHD group and the control group

CHD £ (n=30)

e S HEZH (n=30)

PCI AHYj PCI ARJ5 1 ) PCIARJG3 H
E/A 1.27+0.07 0. 86+0. 20" 0.91+0. 23" 1.12+0.21%
LVEF(% ) 61.64x3.25 53.78+2.32° 54.58+2.17° 58.86+2.07"
GLS(% ) -21.95+1.57 -17.60+1.19° ~17.83+1.18° -20.22+1.95"

a N P<0.05, 5% IRLH [L# ;b 9 P<0.05,5 CHD 41 PCI RATHLH ;¢ S P<0. 05,5 CHD £ PCI RJ5 1 JH L%,

2.6 CHD #APCIAREF3 BSHHEXES
()mLAP 50 F S K . mLAP 5 GLS |
LVEF .E/A Jr 5l 2 1E A5 & A ¢ A ¢ (r =

0.548,-0.800, - 0.884, P<0.01; & 1A). (2)
mLAP 5750 5 S5 38 . mLAP 5 mSRa , LA-
PEF .mSRs 2 /A (r=-0. 898 ,-0. 427 ,-0. 829, P
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<0.05; & 1B), 5 mSRe LAV, LAV, LAV, %
EAHX (r=0.871,0.851,0.858,0.857, P<0.01)
() ZELE SO HHESE L . CLS 5 mSRs,
mSRa £ F A% (r=-0.500, -0.503,P<0.01),5
mSRe 2 IEAH X (r=0.548,P<0.01) ; E/A 5 mSRe
EHAM¥ (r=-0.856,P<0.01), 5 LAPEF & iF
X:(r=0.397,P<0.05) ,

A 124

12.2¢
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Eﬁ.s-
% 11.6f
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mSRs(s™)

mLAP(mmHg)

E 1. CHD 44 PCI R/5 3 A mLAP 5 E/A .mSRs M85
A mLAP 5 E/A BIAREHE, B Sy mLAP 5 mSRs (AHDEHE,
Figure 1. Correlation of mLAP and E/A, mSRs at 3 months
after PCI in the CHD group

2.7 EEHRIE

ZH S PER B mSRs . GLS . mLAP | 26 N I 75 114
ICC 28053 147 0. 958 0. 948 0. 949, 4 [a] I 5 fiY
ICC 24053514 0. 897 .0. 906 .0. 879, 45 - 1CC >
0. 75, Fnfn BE R AP, Ko g & () Sk 2 4 N — Bk
BT FE AT

3 %W i

SEEC 7 FBE O AR B T oK T BESSAIR IS0
iteth & LA Ak, 0 s A O WE DG 25 b i 4 AR
FH . TSR H A5 220 By D) RE BOAE AS(H s B A2
O WA BE N T PR, 2RO B M
OEIREXT CHD B MISIR L M EE

2e U 7 AR5 s CHD 41 PCT AR5 AR

I %R BT mLAP Y998 ik, mLAP 5 GLS .LVEF A
S EEAHOCAE I HLAE 0 B TR 188 42 0 s A5 R AR AL R
R RO DR B B 220 i R AR AH B F
I, O WL i s 2 00 25 87 5K D BB W AIG , 72 4 R AH 4k
T 220 HERER TAOEEKZ T, Rk
Frankstarling &, 260 BRI 7 BE G N 70 0 % g
SERE TR, 70 i 3 E PR AT DL 4R RE, it
PRI AR 220 B IE A BRI e BB &St &k Ak
ARG AL LR By 2R RSN AR RS 220 B FE 3
SRl b 20 By ] ST b E Ok W R
ARG OIHEAE 1L, Rohani A L] S B R
I BRI SRR TE B O A2 0 D5 LR D i, 1 R
XAE D R SR L N B, AL AOE
BRUA R K A= AR AR I RT AR 220 B FE 7 of o o 1y
T £ 2 2 B = M) RE AR AR, A I PR 2 4k BEOAE o

==

H./&.yo

2 s it a D RE 2R D RE AN 22 0 = 46 Y g
IEF RSN FELDEFRB PO EA 3 1Y)
fig, Bff % 18 S IR, 43 2 i 40% (35% |
25% . AWFFEH LAV, LAV, LAV K& mSRs 1{
FLEOFAE RS I RE , LAAEF 2 mSRa 1838 450 5o %l
FIEE LVEF K& GLS VR AL E i hfe, A
WFFEL5 T R PCT ARG AN [R5 AR AT 220 57
fiti 7% D RE $2 & (LAV,, LAV, LAV ¥ B,
mSRs FF& ) , 260 5 4l 58 U1 g 2% ( LAAEF , mSRa
TF) , 25052 LVEF #1 GLS JHi& , mSRa .mSRs 572
2% LVEF | GLS #8522 W2 A0 Ok . 7T WL 22 .0 B
RSS2 OEIRAH X, £ OB R BRI m A
SO o g T A e 35 448 oy, 97 1 ek A0 B A
D7 FE 1 T v HL Dy B8 T R % e, 9 9 a2 2
P, O WLE A 27 di Ak, iR P REAIE, 7T UL LVEF 1E
W 2 A O P RE AR AL T R . ARHIE ST
RILPCL ARG 220 i3 ZFRA K AR A 0 o 1 A8
EASHI 03, B 22 0 Jig I A% A HE 28 B T L 2
B, 200 s it 7 D) B B D RE 4390 R B T 220 s
APk AR TIRE B oT 2 B 2O S AT K A & AR TE
W4 R RIT , 220 s O AN I, 260 5 fifs 4 D) RE 45 3R
RATEIRNRER AT, AT B/R CHD B3 A0
G Dy RESAR A R D ARAC L T EBL AN T 0
AR RE T e, 4 PCLIAYT 260 B B REAS 3] 2k
2, ] T s i 58 D) fe 1) e AC A K R BE AR L ILEF
o T I

e B B T RE AN L O & FF Ak T e AR AT R
LAPEF % mSRe fC£ 450 & B INEE"  E/A fR R
L EEPRINAE AT 45 B BoR B AT PCL ARG
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AN[E I BI% R BT LAPEF .mSRe M E/A Y9745, LA-
PEF .mSRe 5 E/A A W E MM, AT W20 548
HEUIBE S 22O EE R VIR B VML , 5 & X
Ze0 5 8 T8 ) RE & 15 T EAE ), 2448 18 T RE MG
B, PR A0 0 ZE AT SR DI REIAIG , 2 0 S ARAE , s & R
BRI WFSE &I PCL ARG TE LAPEF & A= 154k
ff mSRe i, AT UL A8 240 L LAPEF B R
AWFFE 2 W] ] LU i+ mSRe M2 LAPEF 7224k fz e
FEARIGWKE M . LAFE Farzaneh-Far 281 BF 57 2501
LAPEF A f50.Co AILER I 8 2 220 5 D g, tukEsE 1
X— R,

AR A — 2 R R, B angh A 650
SR AT 22 0 5 B B 36 20 s AT 43 #r , FH 2D-
STI FE ARSI O PRI 32 32 0 PR 28 5 LX) Pl 45 o
BER T, mLAP 3# i 23 BRI B 5 A0 by B
BT sl ik R A e 2 B iR 25, B R LLE
BE— G fin At
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