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Evaluation of right ventricular systolic function and relationship with
epicardial fat thickness in patients with metabolic syndrome by
two—dimensional speckle tracking imaging
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ABSTRACT Objective To evaluate right ventricular systolic function in patients with metabolic syndrome (MS) by
two—dimensional speckle tracking imaging (2D-STI) , and to explore the relationship with epicardial fat thickness (EAT).
Methods A total of 65 MS patients (MS group) and 35 healthy subjects (control group) were selected. Metabolic factors
including age, gender, body mass index (BMI) , waist—to—height ratio(WtHR) , systolic blood pressure, diastolic blood pressure,
fasting blood glucose (Glu) , triglyceride (TG) , high density lipoprotein cholesterol (HDL-C) , low density lipoprotein
cholesterol (LDL-C) , and total cholesterol (TC) were collected. The proximal diameter of the right ventricular outflow tract

(RVOT) , right ventricular base diameter (RV-B) , right ventricular middle diameter (RV-M) , right ventricular length diameter
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(RV-L), tricuspid annular plane systolic excursion (TAPSE) , tricuspid annular systolic peak velocity (S’ ), the ratio of early and
late peak diastolic flow rates of tricuspid valve orifice (E/A) , the ratio of peak early diastolic tricuspid orifice flow velocity and
early diastolic tricuspid annular motion velocity (E/e’ ) , EAT, right ventricular fractional area change (FAC) were obtained by
conventional echocardiography. Right ventricular global longitudinal strain (RVGLS) and right ventricular free wall strain
(RVFWS) were obtained by 2D-STI technology.The differences of the above parameters between the two groups were compared.
The correlation between RVFWS and metabolic factors was analyzed. The independent influence factors of RVFWS were
analyzed by multiple linear regression analysis.The Bootstrap method was used to analyze whether clinical indicators mediated
the relationship between EAT and RVFWS.Results Comparison of the heart rate and metabolic factors in two groups showed
that compared with the control group, the metabolic factors including BMI, systolic blood pressure, diastolic blood pressure,
WtHR, Glu, TG, LDL-C, and TC were increased in the MS group, while HDL-C was decreased, and the differences were
statistically significant (all P<0.05).There were no significant differences in age, gender and heart rate between the two groups.
Comparison of echocardiographic parameters in two groups showed that compared with the control group , the echocardiographic
parameters E/e’ and EAT in the MS group, while TAPSE, RVGLS and RVFWS were decreased, and the differences were
statistically significant (all P<0.05).No significant differences in other echocardiographic parameters were observed.The RVFWS
in the MS group showed significant negative correlations with EAT, age, systolic blood pressure, diastolic blood pressure, BMI,
WtHR, Glu, TG, LDL-C and TC, while showed a positive correlation with HDL-C (all P<0.05).The EAT, systolic blood
pressure,, Glu, TG and HDL-C were independent influences of RVFWS (all P<0.05).The EAT had a direct impact on RVFWS,
while systolic blood pressure, Glu, TG, and HDL-C partially mediated this effect. Conclusion 2D-STI can provide sensitive
and accurate assessment of early right ventricular systolic function in patients with MS.EAT is an independent influencing factor
of RVFWS in patients with MS, which can partially mediate its detrimental impact on the right ventricle through circulatory
metabolism.
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