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INTRODUCTION 
After successful reperfusion therapy in the hyper-acute 

stage of acute myocardial infarction (MI), dysfunctional 
myocardial segments subtended by the infarct-related artery can 
follow two different natural courses: functional recovery or 
irreversible remodeling. Predicting functional recovery or 
remodeling remains an elusive goal of echocardiography 
(Soloman et al., 2001). 

The clinical importance of LV (left ventricular) 
remodeling was emphasized by White et al., who demonstrated 
that patients who died during follow-up after myocardial 
infarction had significantly larger LV volumes and lower left 
ventricular ejection fraction (LVEF) than survivors. As a 
consequence, early identification of patients with LV 
remodeling after myocardial infarction is of vital importance 
(White et al., 1987). 

Several variables have been identified to predict an 
increase in LV volume and a decrease in LV ejection fraction 
after an acute MI. These include infarct size (Guardon et al., 
1993, Chareon Thaitwaee et al., 1995), anterior location 
(Warren et al., 1988), cardiac enzyme index (Rao et al., 1998), 
trans-mural extent of infarction (Bolognese et al., 1997), 
patency of infarct-related artery (Jermey et al., 1987), end-
systolic volume (ESV) (White et al., 1987), microvascular 
obstruction (Wu et al., 1998) and mitral deceleration time 
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(Temporelli et al., 2004). However, these are interrelated risk 
factors and each measure reflects a different aspect of the 
disease state and none can currently be considered as definitive 
(Zhang et al., 2005). 

The systolic twisting of the LV along its longitudinal 
axis resulting from opposite rotation of the LV apex compared 
with the base is emerging as an important sensitive parameter 
of LV systolic function (Sengupta et al., 2008). 

Recently, echocardiographic assessment of LV torsion 
mechanics based on 2 D speckle-tracking has been introduced 
and validated (Notomi et al., 2005). 

In the clinical setting, however, not much data on 
changes in LV torsion after AMI are available and no specific 
data exist concerning the role of LV torsion in predicting post-
infarction LV remodeling. 
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AIM OF THE WORK 
o assess the relationship between left ventricular torsion 
measured by 2 D speckle tracking early after myocardial 

infarction and remodeling in patient with ST elevation 
myocardial infarction treated by primary PCI (PPCI). 
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Review of Literature 

Chapter One  
CARDIAC ARCHITECTURE AND 

MYOCARDIAL MECHANICS 
Cardiac architecture: 

he normal heart presents an architectural design that 
allows the contractile apparatus to empty and fill with 

optimal mechanical efficiency, determined by integration of 
vectors of force generated by sarcomeres that can only shorten 
by active contraction (Gerald et al., 2008). 

Keith, in 1918, presented a currently unfulfilled 
challenge by stating, “We cannot claim to have mastered the 
mechanism of the human heart until we have a fundamental 
explanation of its architecture” (Gerald et al., 2008). 

Ever since Danish anatomist, Nicolaus Steno (1638—
1686), settled the muscular nature of the heart, in 1663, the 
architecture of the ventricular myocardium became a 
fascination for the generations of investigators (Mladen et al., 
2006). 

In addition to many other features, almost all historical 
predecessors in the field, from Richard Lower (1631—1691) 
onward, have recognized helical, trans-mural, overlapping 
pattern of the ventricular myocardial fibers. Unresolved 
problem was to reveal unique, rule-based assignment which, as 

T 


