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Left atrial function evaluated by 2D speckle tracking imaging in patients with hypertension
and preserved left ventricular ejection fraction
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[Abstract] Objective;We aimed to assess the left atrial(LA) myocardial function using two<limensional (2D) speckle tracking
echocardiography (STE) in hypertension patients with preserved LV ejection fraction and to explore the relationship between LV
remodeling and LA function. Methods:The routing 2D echocardiography data sets were acquired of 102 hypertensive patients and
102 age and gender matched normal subjects. Preatrial contraction volume(LAVpreA), minimal LA volume(LLAVmin) and maximal LA
volume (LAVmax) were measured. LA EF[ (LAVmax—LAVmin)/LAVmax ],passive[ (LAVmax—LAVpreA)/LAVmax] and active empty
EF [(LAVpreA-LAVmin)/LAVpreA Jwere calculated. The LA strain during systole,early and late diastole (es,ea and ee=gs-ga);
srtrain rate (SRs,SRe and SRa) and velocity (Vs,Ve and Va) were analyzed by GE EchoPAC. Results:; Global LA es,ee,and ea,
SRs,SRe and SRa as well as Vs, Ve and Va were significantly lower in patients than control group (P < 0.000 1,except €a,which the
P was 0.006). The LAVmax,LAVpreA,LAVmin were significantly higher in patients than controls(P < 0.000 1),and empty EF was
statistically lower in patients than normal (P < 0.05). The global LA 2DSTE parameters were significantly correlated with LA volumes
and empty EF,which represented LA function. The global LA Ve/Va was significantly correlated LV mass index (r=-0.39,P < 0.000
1). Conclusion : Our results indicated that the LA volumes were increased and functions were decreased,which were related with LV
remodeling in patients with hypertension.
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Table1 Standard clinical and echocardiographic parameters
S8 IEFXTIERA mimEd PE
I R Ak
AR () 53 £ 11 53+11 >0.05
B (%) 51 49 >0.05
PRI AL (m?) 1.60 £ 0.13 1.56 + 0.15 0.046
W46 (mmHg) 120+ 15 146 +23  <0.000 1
R &K JE (mmHg) 74 £9 80+9  <0.000 1
LT ATk T R B 220 B AR (es) , BT K BT R 30 L (K /min) 70 + 10 66 + 9 0.002
WCHR R 20 5 7R (ea) ; Forp Bl 23R S5 e SL I B iR il (a3 T
Je e B, 4T ER B Rl FRSL I B, TR 0 3R B [l PR B vh B Fel B R (/m?) 93+20 120+27 <0.000 1
Bl 1 Dk SRR U 0 B2 2 HHX 2 ¥ JEL 0.33 +0.05 0.36 + 0.05 0.000 9
Figure 1 LA longitudinal strain curve of apical three Color M mode(cm/s) 66 + 12 65+21 >0.05
chamber plane E W& (cm/s) 72 + 13 79 +20  0.002
A I (em/s) 67+15 75+21  0.004
E W8 ] (ms) 210 +45 196+ 60 >0.05
E/A 1.1+03 1.1+04 >0.05
E'(cm/s) 98+24 9.0+25 0.03
E/E’ 76+21 9.1+26 <0.000 1
SEEERET AT E (ms) 86+ 18 99 +£38  0.004
Jili# K S W (em/s) 58+10  54+13  0.007
Fili ik D I (em/s) 44£10  43+10 >0.05
Jitie ik Ar 16 (em/s) 28+5 31+7 0.017
LVEF(%) 63+5 64+5 >0.05
LT G Sk IR A 220 5 78 3 (SR, 6 6 3k 77 LAD (mm) 36043 35549 >005
FPIK RS0 B RS R (SRe ) , W5 (0 Sk S T3 M 2000 B RS R LAVmax(mL) 320+ 8.0 465 +16.2 <0.000 1
(SRa) s Jrb e (e U FRESE B, Wl (oAb FRE R, 4T 0 LAVpreA (ml) 200£59 310+ 12.3 <0.000 1
L0 T RERL R B, TR (AR 200 P T RE R B LAVmin(mL) 11.1 +43 187 +85 <0.000 1
B2 O RFEEE A R A 2 LAEFtotal (%) 619 66 + 8 <0.000 1
Figure 2 LA strain rate curve of apical two chamber plane LAEFpassive (%) 349 379 0.004
LAEFactive(%) 41£9 45£11  0.002

CLAET Sk T 7R I 72 00 7 T (Vs ), 88 (35 Sk T 7 S
I ZE 0 P (Ve ) , W GUHT Sk W ET TR IR 2000 5738 (Va) 3
rhg (o th 2 R D7 ) b R i B, HlE U RR D b B, 2 ik
20 D N BESE I BE, TRUE G R Z0. 0 B BE T BE

B3 ORI PN A F5 3 BT B 2%

Figure 3 LA velocity curve of apical four chamber plane
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Table 2 The comparison of LA global velocity, strain and

TEEEH

S

strain rate between hypertensive patients and

normal control

S8 IEH T R MR ZH P{H

Vs(em/s) 55+09 44 +0.7 <0.000 1
Ve(cem/s) 55+ 1.1 43 +1.0 <0.000 1
Va(cm/s) 5.6 +1.0 4.7 +0.8 <0.000 1
es(%) 42.1 £ 6.5 36.8 + 7.1 <0.000 1
ge(%) 20.7 £ 34 17.0 £ 3.6 <0.000 1
ga(%) 25.1£55 23.0+6.9 0.006

SRs(1/s) 24 +0.5 19+04 <0.000 1
SRe(1/s) 22 +05 1.8 0.6 <0.000 1
SRa(1/s) 42 +0.5 24 +0.7 <0.000 1
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Table 3 The relation of LA velocity, velocity, and velocity rate and LA volumetric parameters
W Vs es SRs 2 Ve ge SRe BH Va ega  SRa
(em/s) (%) (1/s) (em/s) (%) (1/s) (em/s) (%) (1/s)
LAVmax r{H _p001 -0.245 -0.350 | LAEFpassive rfH -0.375 -0.139 -0.450 |[|LAVmin {8 -0.088 0.075 -0.286
(mL) PfE 0990 0.014 <0.0001 || (%) PfH <0.0001 0.167 <0.000 1|/ (mL) P{H 0.385 0.463 0.004
LAEFiotal r ff 9328 0378 0.420 rfH 0504  0.042 0.364
(%) PfE 0001 <0.000 1 <0.000 1 P{H <0.0001 0.681 <0.000 1
*4 HLENEESEEAOCERSRBNEXGE
Table 4 The relation of LA deformation parameters and left ventricular mass index
. Ve Va Ve/Va LAVmax LAVpreA LAVmin LAEF LAEF LAEF
SR ee(%) ea(%) ee /ea ) ]
(em/s) (em/s) (cm/s) (mL) (mL) (mL) total(%) passive(%) active(%)
EOEFEIRE -0.292 0.262 -0.394 -0.244 0.095 -0.201 0.135 0.217 0.222 -0.248 -0.281 -0.087
0.003 0.009 <0.0001 0.015 0.349 0.046 0.184 0.032 0.028 0.014 0.005 0.393
2.5 R?=0.155 2 RS AEUVEEE, NERETENEEARNEZEED—H
P=0.000 1 Eaxin
2.0 *
MR Table 5 Strength of agreement of the interobserver and
g 1.5 ¢ ‘}‘: " intraobserver analysis for LA velocity,stain and
S o M strain rate
s .‘5‘32‘33,: e - ARIEERE
0.57 Ce e - WEEH N W (1]
0 . . . . ‘ ‘ . . Vs 0.846 0.895
50.0 70.0 90.0 110.0 130.0 150.0 170.0 190.0 210.0 Ve 0.944 0.965
LVMI(g/m?) Va 0.908 0.925
B4 EOBEBESKEREESSKBEEELZSE es 0.896 0.809
DERERHERZNEX ce 0.974 0.909
Figure 4 The correlation between LA Ve/Va and LVMI ea 0.906 0.852
was significantly negative SRs 0.960 0.900
SRe 0.990 0.974
3 SRa 0.990 0.900
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