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[ ABSTRACT] Aim To evaluate the right atrial function by two-dimensional speckle tracking imaging (2D-STT)
combined with real-time three-dimensional echocardiography ( RT-3DE) in patients with triple vessel coronary artery
disease (TVCAD) without myocardial infarction. Methods Fifty-six patients with TVCAD without myocardial infarc-
tion were selected and divided into two groups according to the results of coronary angiography: 28 cases with a stenosis rate
of 50% ~75% and 28 cases with a stenosis rate of =75%. In addition, 30 healthy volunteers were screened as control
RAV,,, and RAVp) and then

calculated right atrial passive ejection fraction (RAPEF) and right atrial active ejection fraction (RAAEF) , and the maxi-

group. RT-3DE was performed to obtain the parameters of right atrial volume ( RAV

max min

mum of right atrial volume index (RAVI ). 2D-STI was applied to measure right atrium strain rates during systole, ear-
ly diastole and late diastole (RASRs, RASRe and RASRa).  Correlation between 2D-STI parameters and N-terminal pro-
brain natriuretic peptide (NT-proBNP) , Gensini scores were analyzed by Pearson analysis. ROC curve analysis was used
to evaluate the diagnostic value of 2D-STI, RT-3DE, and their combined use for right atrial function in TVCAD patients

without myocardial infarction. Results Compared with control group, RAPEF and RASRe reduced in stenosis rate of
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50% ~75% group, while RAAEF and RASRa increased (all P<0.05).
of 50% ~75% group, RAPEF, RASRs, RASRe and RASRa decreased, while RAV  , RAV ., RAVp, RAVI  and
RAAEF increased in stenosis rate of =75% group (all P<0.05).

Compared with control group and stenosis rate

There was a significant correlation between 2D-STI pa-
rameters and NT-proBNP and Gensini scores.  The area under the curve of right atrial function in TVCAD patients without
myocardial infarction was 0. 9048, 0. 8917 and 0. 9564 for 2D-STI, RT-3DE and their combined use, respectively. The
diagnostic efficacy of the two methods was significantly higher when used in combination than when used alone, and 2D-STI
was superior to RT-3DE. Conclusion When evaluating the right atrial function of TVCAD patients without myocardial

infarction, the diagnostic efficacy of 2D-STI combined with RT-3DE is higher than that of using it alone, and 2D-STI is su-

perior to RT-3DE.
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& 5% # X (region of interest, ROI) , 2k 4 B 2 #& (&
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Z (right atrium strain rate during systole, RASRs) | 7
7K M40 B N # (right atrium strain rate during
early diastole, RASRe) 47 7K # #1 & 1& f7 B 2% 5 (right
atrium strain rate during late diastole, RASRa)
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R, HHERUB (%) RF, Z 4R EELTEE
FUBRXABREEZFTZ0M, 2 XL EZRILEX
k78, & F 5 NT-proBNP | Gensini 3 4 )
H % M % B Pearson 4 % 447, P<0.05 h 7 H
it %= L, % A Bland-Altman 7 3 % 30 %4 FE AL
ZARA W 2D-STI £ B o AT WA W AL 5 2 A &
M2 M, ROC # % o #7 # 4 f# A 2D-STI, RT-
3DE DA K — H Fk A F X B8 HLAE 36 By TVCAD &
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2 # B

2.1 —RERLR

SFRRL IR H 50% ~T5% H AR =T5%
PR AR 0% LR BMI 22 5 RB 8, o8
EE () P>0.05), 55X RALH L, P R
50% ~T75% 4 W78 =75% 4 NT-proBNP 7KK Tt
LAY R X B A 6. 28 i I 42.38 % (34 P<
0.05), SR S0% ~75% HMH L, RAEFK=75%
ZH NT-proBNP /K F-THE5 T 4.96 1% (P<0.05;% 1) .

x1. —RABLE

Table 1. Comparison of general information

WiH X HRZH (n=30) BAERS0% ~T15% A (n=28) EHER=T5%H(n=28) KIKHE P

B4/ B(%)]  20(66.67)/10(33.33) 19(67.86)/9(32.14) 18(64.29)/10(35.71) 0.083  0.959
Tl % 62.70+9. 83 62.21+10.96 65.61+9.75 0.915  0.405
LR/ (/57 66.80+5.30 67.54+5.01 69.18+6. 17 1.402  0.252
BMI/ (kg/m*) 24.6412.57 24.1924. 10 25.36+3. 61 0.814  0.446
W45/ mmHg 132.10+7.95 131.39+8.75 133.29+7.50 0.393  0.676
#F5K ./ mmHg 78.23+4. 11 78.71%5.37 80. 11x6. 46 0.940  0.395

NT-proBNP/(ng/L) 54.84+23.88

399.01+146. 35"

2379.13+879. 18" 173.365 <0.001

T ra S P<0.05, 5% EZH HLH ;b 2 P<0. 05, 543 50% ~T75% 4 AR,

2.2 EHMBAEOBEM RT-3DE SHLL&K

SRRZH BeZE R 50% ~T75% HA AR A
L L TR TR 255 (P>0.05), 55X 44
Fb, AR 50% ~T75% 41 RAPEF W% T 10. 15% |, fii
RAAEF J1&E T 0. 19 £%5 (¥ P<0.05) . 5 %44
o, A R =75% 4 RAPEF WX T 47.83% , i 450>
BLEAR A0 B ERE RAV,, (RAV,, .RAVp,
RAVI,,. .RAAEF 435 T+ 1 0. 29 £%.0. 17 £%.0. 52
% .0. 77 £% 1. 00 1% .0. 48 1% 0. 47 £% (¥ P<0.05) ,
57K 50% ~ 75% A, B 78 K = 75% 4
RAPEF WX T 41. 93% , ifi O e 448 A0 s b
T4 .RAV__RAV_. RAVp.RAVI__ RAAEF 3%

max max

THE T 0.20 £%.0. 14 %5 .0. 46 175 .0. 68 £i5.0. 81 1%
0.42 15 .0. 23 {5 (¥ P<0.05; 22 F1E 1) .
2.3 2D-STI B#tt %

55X B AH H, B A5 R 50% ~ 75% 41 RASRe
WK T 23.98% , 1 RASRa FH& 1 0. 15 £% (¥ P<
0.05) , A3 =75% 4 RASRs .RASRe .RASRa 434l
WA T 44.22% .50.23% 45.77% (4 P<0.05), 5
AR 50% ~T5% AL, B2 R =75% 41 RASRs
RASRe, RASRa 43 Jll Ui fik T 46.12% | 34.52% |
52.81% (¥ P<0.05;3% 3 F1K2) .
2.4 XM

PR 50% ~T75% 41 RAER=75% A&
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If 45 & I, NT-proBNP 5 RASRs 4 i 3% 11 A ¢
(r=-0.739,P<0.001),%5 RASRe ,RASRa £ I} & 1F
K (r=0.565,P<0.001;r=0.795, P<0.001);

Gensini P¥435 RASRs 2 & i AHC (r=-0.724,
P<0.001), 5 RASRe .RASRa 2 W ZF EA X (r=
0. 636, P<0. 001 ;r=0. 744, P<0. 001) ,

R2. ZHBEMEBEOZHE K RT-3DE S LLE

Table 2. Comparison of conventional echocardiography and RT-3DE parameters among the three groups

T H XHHBLH (n=30) BAEF50% ~75% 2H (n=28) WAER=T5%H (n=28) KIH P
Aol BT 4/mm 43.97+5.52 45.22+5.74 51.34+7.38% 11.341  <0.001
A7 0 i e A A/ mm 36.18+3.47 38.69+4. 65 46.62+6. 57" 33.589  <0.001
TAPSE/mm 20.42+4. 41 18.56+3. 19 15.67+3.75" 11.254  <0.001
$'TV/(em/s) 12.21£2.97 10.76+3. 47 9.39+3.02" 5.773 0.004
e'TV/ (em/s) 10.74%2.93 10.35+2. 56 7.69+2.36™ 11.296  <0.001
a"TV/ (em/s) 9.77+2.67 8.86+2.43 7.17+2.36™ 8.030  <0.001
Ep/ATV 1.10+0.35 1.04+0.40 0.76+0.40™ 6.471 0.002
Ep /e TV 4.85+2.00 5.89+1.91 6.57+2.29" 4.527 0.014
LVEF/% 62.33+4.92 59.75+5.58 47.89+4.20" 69.564  <0.001
BERSH

RAV,, /mL 39.17£5.27 40. 64£2. 84 59.36+7. 82" 111.634  <0.001

RAV,, /mL 18.87+3.07 19.93+2. 83 33.46+5.97" 107.519  <0.001

RAVp/mL 23.50+3.36 26.04+2.40 47.04+7.19% 209.852  <0.001

RAVI 21.69+4.21 22.58+2.50 32.14£6.36™ 44.625  <0.001
UIie 24

RAPEF/% 39.81+5.80 35.77+6. 18" 20.77+6.24™ 78.095  <0.001

RAAEF/% 19.72+5.93 23.54+7.24" 28.90+6. 65" 14.059  <0.001

T :a A P<0.05, 53 M4 HH b 8 P<0.05, SHAE R 50% ~75% A,
R 3. Z4H[E 2D-STI S#tb %
Table 3. Comparison of 2D-STI parameters among the three groups B s

NS X HEL (n=30) WeAER 50% ~T5% 4 (n=28) WAER=T75%H (n=28) x5 {EL P
RASRs 1.99+0. 33 2.06=0.21 1.11+0.16% 130. 47 <0.001
RASRe -2.21%0.39 -1.68+0. 65" -1.1020.21* 43.690 <0.001
RASRa -2.01%0.25 -2.31%0.21° -1.09+0. 18" 253.319 <0.001

a2l P<0.05, 5% IEZH HLE ;b 0 P<0. 05, 5843 50% ~75% 4 HAR

2.5 ROC Hi%k

2D-STI RT-3DE K — B4 I IR T WU SE
(1) TVCAD 835 47 0 b5 D AE A9 it 26 1 A2 03 0l ol
0. 9048 .0. 8917 ,0. 9564 , HiFh 5 LI A M F 12 W
AERA i T B, B 2D-STI {1 T RT-3DE( &1 3) ,
2.6 BEEMSH

2D-STI ZHUE WL 585 N R85 Z (8] BB A

RAFI AR 4)
3% i

1. RT-3DE A5 B 8] -2 3 i 2 B
Figure 1. The curve of right atrial time-volume by RT-3DE

T U R A TR BB TR S 2 TVCAD
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BMEZLOE . WKBIRE , 40 5 i AH D) R T 6k
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AR A0 25 T Sk D RE, 1 S A0 s T RE
A0 DX A7 D ZE D RE VR Y A A T, L i Aol R
AT RO IS 5 0 04 T PEA Aot 2R W] 2000 1
o O LR AR 2 8O VE A 5 95 B8 35O LR I 1X
O U AR BE 7 AR I AR, BB NS B b d5k 1
O WU EAEAIZ B fE J1 . RT-3DE R 5B =4k
BARFEA , Toff BEMR, AN SRS AL s KB, e e
BAASEI 4% 0 JOE J) 300 s 28 AR RTST 0 2D-STT Al
RT-3DE C 8 UE SCIPAG 45 0 5 D fig A — e A %
PRAN T H R 70 3l P TG vk 4 TR VEAS A0 B T R
R AR

O UL 0], 38 % 11 £ E A AT Sk D B Z KR, H:
KA RTUAEREZ IR e D E RPN, A0
D HAE R T O T), O D 45 i Al e S B 7
EIRIIIREAR SR EmAREES ) RAV /R A L&
SR I Ty Al A A R R R S I ] A bR A, AT AR
B Z N HUG R, ARFREB, AR =75% 4

B 2. ZHAHOEEE G N L& E =R SE(RAV, RAV . RAVp RAVI_ ) #
A XYL, B A B S0% ~T5% 41,C HAEAER=T5% U1, SFHRZH S 2 50% ~T5% 439 i W , 5% J2 fifi
Figure 2. Right atrial global longitudinal strain rate 20 LI RR BE A B I A7 0 22 0 47 45 T RE 1 30 i

curves of the three groups

B, A7 Lo W A A, A5 0 B s 7 38 DL 2y
G e, T IEH O LA AR RE T A R,

A0 B D WURAZAS B, o0 ILZL 2 AN [R) A

T IR PERRAR , L AFEAT 0 B A,
2 ARBFIE % B, B A5 R =75% 41 RASRs 5% IR
E o 75\59625225%-45)T| H BAEFS50% ~T5% AW BRI R RAEFR =
I A 75% 41 A7 0 B TR D) RE R BUT B, Mo R =
——RT-3DE(AUC=0.8917) 75% 4 AU WILAR A I 1) A TR R A o L
0 52 04 06 08 1o T e HET I A, 75 T B 3 % 3h 2 B B 1 6k
1-Specificlty 55,9 O B LG ZE LS, 470 5 KR % T
B 3. ROC f£H R TR R A0 = A0 B JE A, R 3 R AR

Figure 3. Diagram of ROC curve e SRR IR T, X TR,
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Figure 4. Bland-Altman diagram of 2D-STI parameters
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