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[ Abstract] Objective To evaluate left ventricular myocardial work ( LVMW ) in predicting response to cardiac resynchronization
therapy (CRT) using innovative two-dimensional speckle tracking imaging (2D-STI) technology. Methods From December 2017 to
October 2019, 75 patients with heart failure received CRT in Northern Jiangsu People’s Hospital were selected. Conventional echocar-
diography was performed before and 6 months after CRT, and global LVMW index (LVMWI) was analyzed with 2D-STI. Patients
were defined as responders if a reduction over 15% was observed in left ventricular end-systolic volume (LVESV) after CRT. SPSS
statistics 25. 0 was used for statistical analysis, and the correlation between variables was analyzed using Spearman correlation. The
receiver operating characteristic (ROC) curve was employed to analyze the predictive value of different parameters for the therapeutic
effects of CRT. Results The effective rate of CRT was 65% (49/75). Compared with before operation, the responders had lower left
ventricular end-diastolic dimension (LVEDD) , left ventricular end-diastolic volume ( LVEDV) and LVESV, higher left ventricular
ejection fraction (LVEF) , higher myocardial work index (GWI) , higher global effective work (GCW) , higher global work efficiency
(GWE) , and lower overall invalid work (GWW) after the intervention ( P<0.05). There were no statistically significant differences
in those parameters in the non-responders. Preoperative GCW and GWW were higher in the responders than the non-responders
(P<0.05). GCW was linearly correlated with ALVESV and LVEF (r=0.58, 0.64; P<0.05 for both). The area under the ROC
curve was 0. 78 for GCW and 0. 85 for GWW in predicting CRT responders ( P<0.05). Conclusion The left ventricular myocardial
work index can evaluate the left ventricular systolic function in the CRT patients and can be used to predict the response to CRT.
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Left ventricular myocardial work parameters of a patient in effective group before and after operation

Figure 1

A: before operation; B: after operation.
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Table 1  Comparison of conventional echocardiographic parameters between CRT effective group and ineffective group — (x+s)
Group n LVEDD(mm)  LVESD(mm) LAD(mm) LVEDV (ml) LVESV (ml) LVEF (%)
Effective 49
Before operation 67.36+9. 81 58.43+8.74 44.92+3.01 240.64+77. 34 175.50+59. 62 27.28+4.79
After operation 56.64+7.73" 48.78+5.59 43.42+7.89 180.28+54.01"  105.50+29.75" 42.50+3. 11"
Ineffective 26
Before operation 72.45+8.52 63.18+8. 10 47.18+2.96 279.90+69. 54 207. 18+56. 37 26.09+4.95
After operation 67.42+8.32 56. 14+7. 06 45.14+2.73 238.85+64.04 167.42+44.42 35.56+3. 89

CRT:; cardiac resynchronization therapy; LVEDD: left ventricular end-diastolic dimension; LVESD: left ventricular end-systolic dimension; LAD: left

atrial dimension; LVEDV; left ventricular end-diastolic volume; LVESV left ventricular end-systolic volume; LVEF: left ventricular ejection fraction.

Compared with before operation, “P< 0. 05.
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*F2 CRTBMEAMEMANECECINMIISE N GLS [bE

Table 2 Comparison of left ventricular myocardial work parameters and GLS between CRT effective and ineffective group ~ (xxs)

Group n GLS( %) GWI(mmHg% ) GCW (mmHg% ) GWW (mmHg% ) GWE (%)
Effective 49
Before operation -7.71£3.71 820. 64+465. 19 1097.22+377. 15 281.75+89. 32 71.36+10.71
After operation -9.05+6. 13 1 052.57+634.34" 1 301.07+686.61" 226.71+59.71°" 76.21+14.21°"
Ineffective 26
Before operation -5.82+3.28 570. 73+466. 99 685.91+364.37% 204. 81+93. 16" 66. 64+5.45
After operation -6.57+3.55 666. 85+449. 12 758. 14+441. 08 178. 71+80. 96 73.14+12.78

CRT; cardiac resynchronization therapy; GLS: global longitudinal strain; GWI :global work index; GCW : global constructive work ; GWW ; global wasted
work ; GWE ; global work efficiency. Compared with before operation, *P<0. 05 ; compared with effective group,*P<0.05. 1 mmHg=0. 133 kPa.
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