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Purpose :  some controversy still exists about the reality and mechanics of exercise-induced fatigue. Little is known 
about the kinetics of the impact of repeated ultra-long duration exercise (ULDE) on the left ventricular (LV) function. 
We studied the evolution of LV contractility indexes by serial examinations during a multi-stage ULDE race.  
 
Methods : successive echocardiographic assessment was performed on 20 well-trained amateur male runners (mean 
age 42.8 +/- 3.5) participating in a 236 km 5-stage foot race in the Sahara  desert. An echocardiography study was 
performed the day before the race (T1), following the completion of the second (41 km, T2) and the fith (42.2 km, T3) 
stages, then within the second day of recovery (T4). Contractility indexes included biplan ejection fraction (EF), LV 
global longitudinal strain (GLS), sub-endocardial layer (ENDO)  and sub-epicardial layer (EPI) longitudinal strain. LV 
preload was evaluated by LV end diastolic biplan volume (LVEDV) and afterload by LV meridional wall stress (LVMWS). 
 
Results : GLS, ENDO and EPI decreased at T2 but returned to initial values at T3 and T4. No changes were observed in 
afterload. There was a tendancy to a transient drop in preload at T2 ; preload then increased in T3 and T4. (Table).  
 
Conclusions : contractility indexes transiently decreased after the second stage of the race ; they then increased after 
the arrival of the fifth stage. LV contractility indexes returned to baseline values within 2 days after the race. The 
impact seemed to be of same magnitude in the different layers of the LV myocardium. Whether the preload conditions 
influenced contractility indexes cannot be ruled out. 
Evolution of parameters 

T1  T2 T3 T4 p value 
Heart rate (bpm) 67 +/- 10 80 +/- 12 75 +/- 11 60 +/- 10 *, **, ***, §, §§, §§§ 
EF (%) 69.9 +/- 4.3 68.3 +/- 3.2 68.2 +/- 3.2 67.3 +/- 3.0 > 0.05 
GLS (%) -20.8 +/- 2.0 -19.0 +/- 2.9 -20.3 +/- 2.9 -19.6 +/- 2.3 * 
ENDO (%) -24.1 +/-2.3 -22.1 +/- 3.3 -23.8 +/- 3.2 -22.8 +/- 2.5 * 
EPI(%) -18.0 +/- 1.6 -16.5 +/- 2.7 -17.8 +/- 2.7 -17.3 +/- 2.2 * 
LVEDV (ml) 111 +/- 20 104 +/- 16 115 +/- 25 121 +/- 20 ***, §, §§ 
LVMWS (g/cm) 119 +/- 16 119 +- 13 121 +/- 12 126 +/- 15 > 0.05 

 

Results are in means +/- SD. p < 0.05 : *T2/T1, **T3/T1, ***T4/T1, §T3/T2, §§T4/T2, §§§T4/T3. 
 

 


