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Abstract  
Aims: Anthracycline including Epirubicin and Doxorubicin may induce myocardial 
dysfunction and lead to poor prognosis. Early detection of minor LV myocardial 
dysfunction is important for prevention of subsequent cardiotoxicity. Using layer 
specific speckle tracking echocardiography (STE), we aimed to investigate the 
progressive distribution of myocardial dysfunction in both clinical and animal 
perspectives.  
Methods: 125 patients with preserved LV ejection fraction (LVEF) preparing for 
Epirubicin were recruited. Layer specific STE, including LV longitudinal strain of 
sub-epicardium (LVLSepi) and sub-endocardium (LVLSendo), were obtained 
sequentially at baseline, post the first cycle, three cycles and six months of Epirubicin 
therapy. Also, ten age-, gender-, and LVEF-matched normal volunteers were studied 
for comparisons. At six months, a decline of LVEF above 10% to <55% was defined 
as cardiotoxicity. Likewise, the strain was measured in Doxorubicin treated rats and 
the distribution of myocardial fibrosis was detected eventually. 

Results: Post three cycles of therapy, despite no significant changes of conventional 
LV systolic and diastolic parameters, LVLSendo and LVCSendo in Epirubicin treated 
group significantly decreased. Compared with conventional echocardiographic 
parameters, LVLSendo and LVCSendo represented significant impact in predicting 
the development of cardiotoxicity. Notably, the decline of LVLSendo and LVCSendo 
were also observed in Doxorubicin treated rats at the early stage. This finding also 
corresponded to the significant fibrosis at the sub-endocardial layer.  

Conclusions: LVLSendo and LVCSendo were found useful for early detection of 
minor cardiac dysfunction post chemotherapy. It is therefore implied the significance 
of endocardial involvement in the development of cardiotoxicity.  
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