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[Abstract] Objective: The purpose of this study was to assess the long-term effect of marathon
on the biventricular structure and function of amateur marathoners using cardiovascular magnetic reso-
nance imaging with feature-tracking (cMRI-FT) technique. Methods: A total of 31 amateur maratho-
ners [age of (40.94=44.90) years,running age of (5.97=+0.76) yrs] and 16 healthy volunteers [age of
(41.94=+5.31) yrs] with matching age and sex underwent cardiovascular magnetic resonance imaging
(cMRI), cine sequences images of the left ventricular long axis two-chamber, three-chamber, four-
chamber,and short-axis views were obtained. The cardiac structure and functional parameters were

analyzed and measured using CVI42 post-processing software,including left and right ventricular end-
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diastolic volume (EDV),end-diastolic volume index (EDVi),end-systolic volume (ESV),end-systolic
volume index (ESVi),cardiac output (CO),cardiac output index (COi),stroke volume (SV), stroke
volume index (SVi),left ventricular ejection fraction (LVEF),and left ventricular mass index (LV-
MI). Feature tracking (FT) technique was employed to analyze myocardial strain parameters of left
and right ventricles, including longitudinal strain (LS),circumferential strain (CS),and radial strain
(RS) of the glo-bal and segmental (basal, mid, apical) ventricle. Running parameters (years of run-
ning, weekly running time and distance) and clinical parameters (resting heart rate,body surface area
(BSA),etc. ) were obtained through questionnaire survey. Results; Amateur marathoners showed lo-
wer resting heart rate and BSA (P<C0. 05). Left ventricular mass index (LVMI) of amateur maratho-
ners was significantly higher (P <C0. 001). Left ventricular end-diastolic volume index (LVEDVi),
right ventricular end-diastolic volume index (RVEDVi), left ventricular end-systolic volume index
(LVESVi) and right ventri-cular end-systolic volume index (RVESVi) were significantly higher in
amateur marathoners (P<C0.001). The left ventricular global radial strain (LV-GRS),circumferential
strain (LV-GCS) and right ventricular global longitudinal strain (RV-GLS) of amateur marathoners
were lower than the control group (all P<{0.05). The radial strain of basal and mid-segments in left
ventricle and the circumferential strain of basal,mid and apical segments in left ventricle decreased (all
P<C0. 05) ,but there was no significant difference in the left ventricular global and segmental longitu-
dinal strain (all P>>0.05). There was no significant difference in LVEF (P>>0. 05). Finally,we found
that weekly running distance was associated with LVEDV (»=0. 528, P=0. 003) and RVEDV (r=
0.503,P=0.005). Conclusion ; Under the condition of normal left ventricular ejection fraction,amateur
marathon athletes have increased partial systolic and diastolic function of left and right ventricle and
decreased left and right ventricular myocardial strain,which can be considered as a good adaptation of
ventricle to endurance exercise. There is a certain correlation between the weekly training distance of
amateur marathoners and the biventricular volume.

[Key words] Cardiovascular magnetic resonance imaging; Feature-tracking; Myocardial strain;
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