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ABSTRACT Objective: To investigate the value of two-dimensional speckle tracking echocardiography (2D-STE) combined with
contrast-transthoracic echocardiography ( C-TTE) in evaluating right ventricular function in patients with chronic obstructive pulmonary
disease (COPD) with normal pulmonary artery pressure. Methods: From July 2022 to February 2024, 50 patients with COPD who were
diagnosed with normal pulmonary artery pressure in Changsha First Hospital were selected as the research group, and another 50 healthy
patients in the same period were selected as the control group. All patients underwent routine ultrasound, 2D-STE and C-TTE
examinations. The differences of conventional ultrasound, 2D-STE and C-TTE parameters between the two groups were compared.
Results: The right ventricular wall hypertrophy(RVWH) of the research group was significantly higher than that of the control group, and
the A peak was significantly lower than that of the control group (P<0.05). The 2D-STE parameters of the right ventricular free wall
long-axis strain function (basal segment, apical segment, middle segment and whole) in the research group were significantly lower than
those in the control group(P<0.05). The C-TTE parameters of right ventricular end-diastolic area(RVEDA), right ventricular end-systolic
area (RVESA) and fractional area change (FAC) in the research group were significantly higher than those in the control group(P<0.05).
Conclusion: 2D-STE combined with C-TTE has a high evaluation value for right ventricular function in COPD patients with normal
pulmonary artery pressure, which can provide guidance for clinical treatment of COPD patients with normal pulmonary artery pressure.
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Table 1 Comparison of conventional ultrasound parameters(xzs)

Parameters Control group(n=50) Research group(n=50) t value P value
RVDs(mm) 21.36+3.22 21.85+3.16 0.768 0.444
RVDd(mm) 34.26+4.41 35.02+4.20 0.882 0.380
PASP(mmHg) 24.83+4.09 25.13+4.35 0.355 0.723
RVWH(mm) 4.17+£0.42 5.34+0.56 11.819 0.000
DT(ms) 189.34+32.05 188.06+33.76 0.194 0.846

A peak(cm/s) 47.52+10.26 39.20+8.57 4.401 0.000
E peak(cm/s) 53.06+7.19 53.42+6.08 0.270 0.787
E/A 1.09+0.36 1.09+0.35 0.000 1.000
e'(cm/s) 9.16+1.96 9.27+2.03 0.276 0.783
(E)/e! 4.71+1.22 4.63+1.30 0.317 0.752
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Fig.1 Typical case diagram of conventional ultrasound
Note: Healthy subjects, male, 56 years old, the A peak was 65 m/s (Fig.A), RVWH was 3.5 mm (Fig. B);
COPD patients with normal pulmonary artery pressure, male, 62 years old, the A peak was 32 cm/s (Fig. C), RVWH was 5.4 mm (Fig. D).
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Table 2 Comparison of 2D-STE parameters(xzs)

Basal segment  Apical segment  Middle segment ~ Whole segment

Groups n RVFAC(%) RVEF(%)
%) %) %) %)
Control group 50 -34.5627.22 -23.1426.01 -28.13+5.93 -29.57+4.12 4259+4.82 5531+4.16
Research group 50 -27.05+6.60 -17.20+4.20 -22.03+6.35 21.04+4.56 43.0845.11 55.08+4.02
¢ value 5.429 5.729 4.965 9.815 0.493 0.281
Pvalue 0.000 0.000 0.000 0.000 0.623 0.779

|Peak Systolic Strain I - ‘
= " L)L i sptokc S0 {1/ gy frg & septal strain = -21%

[ 2 2D-STE BRI [E
Fig.2 Typical case diagram of 2D-STE

Note: Healthy subjects, male, 53 years old, the overall strain of the long axis of the right ventricular free wall was -29% (Fig. A); COPD patients with

normal pulmonary artery pressure, male, 57 years old, the overall strain of the long axis of the right ventricular free wall was -21% (Fig. B).
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Table 3 Comparison of C-TTE parameters(x-s)
Groups n RVEDA(cm?) RVESA(cm?) FAC(%)

Control group 50 14.58+3.20 7.38+1.19 46.82+4.31
Research group 50 18.21+3.07 9.05+1.20 53.39+4.50

¢ value 5.788 6.987 7.456

Pvalue 0.000 0.000 0.000

[ 3 RHR g2 3U75 {5
Fig. 3 Typical case diagram of RHR
Note: Healthy subjects, male, 51 years old, the RVEDA was 11.9 cm? RVESA was 7.1 cm?, FAC was 40.3% ( Fig.A ); COPD patients with normal
pulmonary artery pressure, male, 67 years old, RVESA was 15.8 cm? RVESA was 8.6 cm?, FAC was 45.5 % (Fig.B).
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