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ABSTRACT Objective: To investigate the diagnostic value of real-time three-dimensional transthoracic echocardiography
(RT3D-TTE) combined with serum B type brain natriuretic peptide (BNP) and soluble growth stimulation expressed gene 2 protein
(sST2) in heart failure (HF) after myocardial infarction. Methods: 88 HF patients after myocardial infarction (HF group) who were hospi-
talized for the first time in Zhongshan Traditional Chinese Medicine Hospital Affiliated to Guangzhou University of Traditional Chinese
Medicine from June 2020 to November 2022 were selected, patients were divided into grade II group (21 cases), grade III group (39 cases)
and grade IV group (28 cases) according to Killip classification. And 88 healthy volunteers who underwent physical examination in our
hospital during the same period were selected as control group. All subjects underwent RT3D-TTE examination, and serum BNP and
sST2 levels were detected. The correlation between Killip classification and RT3D-TTE parameters, serum BNP and sST2 were analyzed
by Spearman rank correlation analysis, the correlation between RT3D-TTE parameters and serum BNP and sST2 were analyzed by Pear-
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son analysis. The value of RT3D-TTE parameters combined with BNP and sST2 in the diagnosis of HF after myocardial infarction was
analyzed by receiver operating characteristic (ROC) curve. Results: The left ventricular end-systolic volume (ESV), left ventricular
end-diastolic volume (EDV), the percentage of standard difference correction value of the time from the beginning of QRS wave to the
minimum systolic volume of the left ventricular 16 myocardial segment of the left ventricle to the cardiac cycle (Tmsvl6-SD%) and the
percentage of maximum difference correction value to the cardiac cycle (Tmsvl6-Dif%), serum BNP and sST2 levels in HF group were
higher than those in control group(P<0.05), and the left ventricular ejection fraction (LVEF) was lower than that in control group (P<0.05).
The levels of ESV, EDV, Tmsvl6-SD%, Tmsvl6-Dif%, serum BNP and sST2 in grade IV group were higher than those in grade II group
and grade III group (P<0.05), and LVEF was lower than that in grade II group and grade III group (P<0.05); The levels of ESV, EDV,
Tmsv16-SD%, Tmsv16-Dif%, serum BNP and sST2 in grade III group were higher than those in grade II group (P<0.05), and LVEF was
lower than that in grade II group (P<0.05). Killip classification was positively correlated with ESV, EDV, Tmsvl6-SD%, Tmsv16-Dit%,
serum BNP and sST2 levels in HF group (P<0.05), and negatively correlated with LVEF (P<0.05). ESV, EDV, Tmsvl6-SD% and
Tmsv16-Dif% were positively correlated with serum BNP and sST2 levels (P<0.05), and LVEF was negatively correlated with serum
BNP and sST2 levels (P<0.05). The area under the curve (AUC) of ESV, EDV, Tmsvl6-SD%, Tmsv16-Dif%, LVEF, BNP and sST2 in
the diagnosis of HF after myocardial infarction was 0.908, which was higher than that of each factor alone. Conclusion: The RT3D-TTE
parameters ESV, EDV, Tmsvl6-SD%, Tmsvl6-Dif%, serum BNP and sST2 levels increased and LVEF decreased in HF patients after

myocardial infarction, and combined detection of RT3D-TTE parameters, serum BNP and sST2 could improve the diagnostic value of

HF after myocardial infarction.
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Table 1 Comparison of RT3D-TTE parameters and serum BNP and sST2 levels between HF group and control group(xt s)

Tmsvl6-SD%  Tmsvl6-Dif%

Groups n ESV(mL) EDV(mL) LVEF(%) %) %) BNP(pg/mL) sST2(ng/mL)
() (1]
Control group 88 2535+ 6.32  79.32+ 1342  69.02 6.29 091+ 0.26 3.21% 0.69 62.12+ 13.42 11.24+ 2.35
HF group 88 68.20% 10.16 107.48+ 21.49 3588+ 5.71  2.65+ 0.53 9.35+ 2.35 502.35% 18549 21.35% 5.19
t value -33.595 -10.426 36.595 -27.650 -23.517 -22.206 -16.647
P value 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.2 A Killip 432840 RT3D-TTE $#{ % % BNP,sST2 7k F
7327

IV % 41 ESV.EDV . Tmsvl6-SD% Tmsvl6-Dif% Fi Ifi 7%
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Table 2 Comparison of RT3D-TTE parameters and serum BNP and sST2 levels among different Killip grading groups(xvt s)

Tmsvl6-SD% Tmsvl6-Dif%

Groups n ESV(mL) EDV(mL) LVEF(%) BNP(pg/mL) sST2(ng/mL)
%) %)
Grade II group 21 49.12+ 3.08 91.35+ 6.95 43.62+ 1.25  2.21+ 0.10 7.95+ 1.12 356.48+ 106.35  18.06% 1.42
Grade III group 39 61.95% 5.65° 97.65+ 8.14° 35.56x 3.42°  2.53% 046"  9.06+ 1.52°  496.35% 125.74° 21.43% 4.06°
Grade 1V group 28 9122+ 2.35°° 13325+ 6.71°° 3049+ 2.17°° 3.15+ 0.03°° 10.80% 0.93°° 620.11+ 43.62°° 23.71% 2.33°°
F value 20.372 36.429 19.352 20.653 12.653 28.462 16.953
Pvalue 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: compare with grade II group, ® P<<0.05, compare with grade III group, ° P<<0.05.
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Table 3 Correlation coefficients between RT3D-TTE parameters and serum BNP and sST2

BNP sST2
RT3D-TTE parameters
r r P
ESV 0.209 0.040 0.251 0.016
EDV 0.217 0.034 0.226 0.028
LVEF -0.436 0.000 -0.451 0.000
Tmsv16-SD% 0.374 0.000 0.331 0.003
Tmsvl6-Dif% 0.329 0.001 0.352 0.000

% 4 RT3D-TTE £#{#1 BNP,sST2 £ B0 AIL#ESE /§ HF BN E
Table 4 Value of RT3D-TTE parameters and BNP, sST2 in diagnosing HF after myocardial infarction

Indexes AUC(95%CTI) Critical value Sensitivity(%) Specificity(%) Youden index
ESV 0.701(0.623~0.780) 43.56mL 70.45 71.59 0.420
EDV 0.657(0.575~0.740) 89.22mL 68.18 72.73 0.409
LVEF 0.815(0.750~0.879) 56.35% 73.86 75.00 0.489
Tmsvl6-SD% 0.735(0.658~0.812) 1.43% 78.41 79.55 0.580
Tmsv16-Dif% 0.734(0.658~0.810) 5.19% 76.14 73.86 0.500
BNP 0.803(0.733~0.874) 231.65 pg/mL 81.82 84.09 0.659
sST2 0.772(0.699~0.845) 15.49 ng/mL 79.55 78.41 0.580
Unite 0.908(0.860~0.956) - 95.45 85.23 0.807
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Fig.5 ROC diagram of RT3D-TTE parameters and BNP,
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FA% ,RT3D-TTE Z:4f1 BNP sST2 5.0 JUFEFE 5 Killip 4344
&, BA KN RT3D-TTE S4UMIMLTE BNP sST2 AJ 4 & %L
JWUESE S HF (2 Wi .
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