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(8 ZE] BBY:BE 0N 485 2508 B 5 R (two-dimensional speckle tracking imaging , 2D-STI) £l 52 e = 4 48 75 .0 5 &
(real-time three-dimensional echocardiography , RT-3DE ) #FAli JE il X [ M i3 1L 2R 3 42 s TORE RS2 . T3k - AR 4l AR EE 45 4L
(body mass index, BMD)# 2022 4F 4 H—2023 457 H 7675 5 BERN KA MHE 7L BEBe A2 /Y 132 1] 5k i i e g 2 K 11440 1fi
TEH AR B3R 6 12 o AT 2D-STI IS RT-3DE $ AR ARG A2 5 A 1] 7 728 R AT BE 46 55, HL & 2L 1) A o D g
5o EER  5HIE BMIAZS B8R XS IR ZHAH EL , 51 1 20 22 il 25 J % A8 (left artial reservoir strain, LASr) |\ 22 i 545 1 v A8
(left artial conduit strain, LAScd ) ¥4 F & (P < 0.05) ; i BMI 0, 55 M4 LASr . LAScd A2 5 S HE2S 43 %0 (total left atrial ejection
fraction , LAEFt) | 2 5 8 sl HE 25 43U (passive left atrial ejection fraction , LAEFp) 22 5 £ sl HE%S 3% (active left a trial ejection
fraction, LAEFa) ¥R (P < 0.05) , Ifii 72 57 W 45 91 %7 4% (left artial contractile strain, LASet) JGH] i 22 5% (P > 0.05) . £ 4Pkl
Ui/ BMIS @1 R 2H LASr \LAScd \LAEFt . LAEFp LAEFa 22217 GAHSC (P < 0.05) , T4 e 5 e UM £ 2 s TR G A
(P >0.05) . G5 SR AT 5 A B I RESZ 0, Bl BMLARE ke e & RS ol 7E— @ R b iE— 25 s D RE i .
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Evaluation of the effect of obesity on left atrial function in patients with essential
hypertension using two-dimensional speckle tracking imaging combined with real-time three-
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[Abstract] Objective: To evaluate the effect of obesity on left atrial function in patients with essential hypertension by using a
combined approach of two-dimensional speckle tracking imaging (2D-STI) and real-time three-dimensional echocardiography (RT-
3DE). Methods: A total of 132 patients diagnosed with essential hypertension and 114 controls with normal blood pressure were
enrolled from Jiangning Hospital Affiliated to Nanjing Medical University from April 2022 to July 2023. According to the body mass
index(BMI) , they were stratified into six subgroups. Left atrial longitudinal strain and mechanical function indices were obtained using
the combined 2D-STI and RT-3DE techniques to compare differences in left atrial function among the groups. Results: Compared to
the healthy control group with the same BMI category, the hypertension group showed a decrease in left atrial reservoir strain (LASr)
and left atrial conduit strain (LASed) (P < 0.05) ; As BMI increased, LASr, LAScd, total left atrial ejection fraction (LAEFt) , passive
left atrial positive ejection fraction (LAEFp) , and active left alrial ejection fraction (LAEFa) decreased in hypertension patients (P <

0.05) , while left atrial contractile strain (LASct) showed no significant difference (P > 0.05). Multivariate linear regression analysis
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revealed that BMI was independently negatively correlated with LASr, LASed, LAEFt, LAEFp and LAEFa in the hypertension group,

respectively (P < 0.05) , while systolic blood pressure showed no significant correlation with left atrial function in hypertensive patients

(P >0.05). Conclusion: Hypertension can lead to the impairment of left atrial function and with an increase in BMI, especially when

combined with obesity, the damage to left atrial function may be further exacerbated to a certain extent.

[Key words] left atrial function ; two-dimensional speckle tracking imaging ; hypertension ; obesity ; real-time three-dimensional echo-

cardiography
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El1 2D-STI AutoStrain 3 RIKEL A FE 57 25 i &

Figure 1 The curve of LA strain formed by 2D-STI Auto-

Strain technology
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Figure 2 The time-volume curve of left atrium formed by
RT-3DE
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Tablel Comparison of conventional data of the study cohort
) Healthy control (n=114)
Variables Normal weight (n=45) Overweight (n=46) Obese(n=23) P
Age(years,x + s) 47.36 + 10.04 47.24 +10.22 41.78 +12.76 0.092
Male[n(%)] 21(46.67) 26(56.52) 14(60.87) 0.469
BSA[m?, M(Pss,Pss) | 1.64(1.56,1.74) 1.81(1.70,1.87)" 1.96(1.80,2.16)™ <0.001
HR[ beats/min, M(Pss, Pss) ] 70.00(67.00,75.00)  72.00(61.50,77.25)  70.00(63.75,74.25) 0.936
SBP(mmHg, % + ) 116.80 + 11.65 123.50 £ 8.20° 12670 £ 11.12° 0.001
DBP(mmHg, % + s) 77.07 = 10.00 7822 + 6.67 81.11+7.09 0.075
LVEF[ %, M(Pss,P:s) ] 66.00(63.50,68.00) 65.00(61.00,68.00) 64.50(61.00,68.50) 0.195
LVMI[ g/m*, M(P»s,Pss) ] 88.44(78.34,102.10)  88.60(78.25,103.54)  96.76(83.51,105.65) 0.432
RWT[ M(Pss.Pss) ] 0.43(0.39,0.47) 0.41(0.38,0.47) 0.44(0.40,0.45) 0.852
LAV [ mlL/m®, M(Pas, Pss) ] 25.62(22.78,29.52) 25.88(18.60,30.59) 25.21(20.73,28.66) 0.911
Hypertension course[ years , M(Pas, Pys) | - - - -
Standardize medication[n(%) - - - -
Family history[n(%)] - - - -
Hypertension(n=132)
Variables Normal weight(n=46) Overweight(n=47) Obese(n=39) P

Age(years,x s) 52.13 +12.00 50.89 £ 10.36 47.00 +10.81 0.098
Male[n(%) ] 19(41.30) 26(55.32) 25(64.10) 0.101
BSA[m?, M(Pss, Py) ] 1.66(1.60,1.77) 1.77(1.68,1.91) 1.99(1.86,2.10)** <0.001
HR[ beats/min, M(Pss, Prs) ] 75.00(67.50,81.00)  71.00(65.00,80.00)  75.00(67.75,85.25) 0.349
SBP(mmHg, % + 5) 136.90 + 13.71° 129.82 £ 11.76™* 137.76 + 8.09" 0.003
DBP(mmHg,% +5) 84.55 + 8.43" 82.87 +7.84* 84.72 + 5.88* 0.109
LVEF[ % ,M(Pss,Pss) | 65.00(61.00,69.00) 64.00(62.00,69.00) 63.50(60.00,66.25) 0.175
LVMI[g/m’, M(Pys, Pss) ] 99.02(80.09,109.45) 102.96(90.15,120.33)* 107.51(93.03,122.25) 0.035
RWT[M(Ps,Pss)] 0.47(0.41,0.49) 0.47(0.41,0.53)* 0.47(0.43,0.54) 0.351
LAVL mL/m?, M(Pas. Pss) | 25.61(22.05,29.87) 27.58(23.79,34.51) 26.88(24.01,35.03) 0.135
Hypertension course| years , M(Pss, Pss) | 3(0,10) 5(2,10) 5(2,10) 0.130
Standardize medication[n(%) | 37(80.43) 39(82.98) 32(82.05) 0.520
Family history[n(%) ] 31(67.39) 38(80.85) 32(82.05) 0.094

Compared with the normal weight group, P < 0.05; compared with the overweight group, “P < 0.05; compared with the normal weight subgroup in

healthy control group, “ P < 0.05; compared with the overweight subgroup in healthy control group, * P < 0.05; compared with the obese subgroup in

healthy control group, *P < 0.05.
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Figure 3 The left atrial strain and mechanical function index between hypertension and healthy control group under the same

BMI category
F2 IEMXNSNEHALREEERN
Table 2 Effect of obesity on left atrial function in hypertension patients [%,M(Pss,Pss)]
Variables Normal weight(n=46) Overweight(n=47) Obese(n=39) P

Reservior function

LASr 41.50(37.15,45.75) 38.20(35.30,41.60) 36.20(32.20,38.60)" <0.001

LAEFt 63.83(59.47,66.48) 61.98(58.16,65.16)" 58.56(56.74,61.10) <0.001
Conduit function

LASed 22.3(17.90,27.75) 19.45(16.73,23.28) 17.80(15.30,19.90) <0.001

LAEFp 33.33(26.89,40.57) 31.41(27.77,36.72) 29.18(26.03,31.60)" 0.006
Booster function

LASct 19.50(14.70,22.00) 18.60(16.60,21.50) 19.30(14.15,21.78) 0.883

LAEFa 44.03(40.97,47.76) 43.85(40.63,46.89) 41.85(39.46,44.64) 0.038

Compared with the normal weight group, P < 0.05 ; compared with the overweight group,”P < 0.05.
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Table 3 Multivariate linear regression analysis of left atrial functions in all hypertension patients

Reservior function

Conduit function Booster function

Variables LASr LAEFt LASecd LAEFp LASct LAEFa
B p B p B p B p B p B p
Age -0.281 0.003 -0.162 0.096 -0.383 <0.001 -0.085 0.403 0.151 0.169 -0.510  0.155
Male -0.148  0.076 0.134  0.121 -0.009 0912 -0.003 0.969 -0.215 0.028 0.177  0.062
BMI -0.314 <0.001 -0.455 <0.001 -0.307 <0.001 -0.280 0.002 0.012 0.899 -0.373 <0.001
Hypertension course -0.155  0.066 -0.005 0.958 -0.054 0.527 -0.319 0.750 -0.114 0.247 0.035 0.712
SBP 0.009 0910 -0.006 0.935 0.042 0.588 0.050 0.604 -0.034 0.697 -0.062  0.465
LVEF 0.016 0.837 0.089 0279 -0.010 0906 0.121 0.163 0.032 0.729 -0.009 0.916
LVMI -0.195 0.016 -0.136 0.103 -0.180 0.029 -0.160 0.070 0.029 0.760 -0.008  0.932
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