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(Multislice CT in assessmnet of myocardial viability)  
 
 
Proper assemenmt of myocardial viability after ischaemic 
events and planning of future therapeutic and prophylactic 
decisions as well as detection of post ischaemic complications 
, Over the last decade, ECG-gated multislice computed 
tomography (MSCT) of the heart has emerged as a new and 
powerful tool which dramatically changed cardiac imaging.   
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  توقيع المشرفين                     



 

  

 

Acknowledgment 

 

  I would like to thank God the merciful and compassionate 

  for making all this work possible. 

I want to thank DR. Youssriah Sabri professor of radio-

diagnosis Cairo University for her kind supervision, 

unlimited support and continuous guidance. 

I’m also grateful to Dr Mohamed Ali lecturer of radio 

diagnosis Cairo University for his continuous guidance, 

encouragement and support. 

Last but not least, I’m also thankful to all my colleagues, 

my family and every one who contributed to this work and 

helped in its final accomplishment. 

 

 



 

Table of contents 
Acknowledgment                                                                                                   I 
Table of contents                                                                                          II 
Introduction                                                                                                        III 
Aim of the work                                                                                                  V 
List of figures                                                                                     VI 
List of abbreviations                                                                          X 
CHAPTER 1: Anatomy 
Normal gross anatomy of the myocardium…..……………………….……………..…………………..1 
Normal CT anatomy of the myocardium ……………………………………….…….....................6 
CT anatomy of the coronary arteries.………………………………………………………………….16 
CT anatomy of the coronary veins……………………………………………………...................20 
CHAPTER 2: Pathology 
Epidemiology…….………………………..……………...……………………………..…30 
Pathology of acute myocardial infarction………………………………….……………….……....…31 
Pathogenesis of myocardial ischemic injury…………………………………………………………. .34 

Clinical presentation…………………………………………………………………………………...36    
CHAPTER 3: CT assessment of myocardial viability 
    Introduction………………………………………………………………………………………….40 

Firstpassimaging………………………………………………………………………………….….44           
a. Protocol……………………………………………………………………………………………44 

    b.Findings…………………………………………………………………………………………....47  
    Delayed enhancement ………………………………………………………………………………58 
    Enhancement in myocardial infarction………………………………………………………………60 
    Classification of enhancement patterns……………………………………………………………..61 
    Assessment of regional function…………………………………………………………………….62 
     Pitfalls of enhancement patterns………...………………………………………………………….66 
    Advantages and disadvantages of CT in patients of AMI………………………………………...…67 

CHAPTER 4: Other imaging modalities 
   MRI…………………………………………………........................................................................70 
         Introduction …………………………………………………………...............................71 
         Perfusion imaging………………………………………………………………………………..74 

         Delayed enhancement imaging ………………………………………………………………....75 
    Nuclear Medicine 
        PET………………………………………………………………………………………………..82 
        Gated FDG PET…………………………………………………………………………………..83 
        201 Thallium…………………………………………………………………………………...…83 
        99mTc-sestamibi and 99mTc-tetrofosmin………………………………………………………. 84  
        SPECT…………………………………………………………………………………………….85  
        Gated SPECT……………………………………………………………………………………..86  
        FDG SPECT and DISA SPECT…………………………………………………………………..87  
        SPECT/CT and PET/C.T…………………………………………………………………………88  

Summary…………………………………………………………………………89                             
References………………………………………………………………………. 92                            
Arabic summary……………………………….………………………………108                               



 

 

Introduction 

 

Differentiation of viable from non-viable myocardium is crucial to 

predict functional recovery in the culprit arterial territory. The ability to 

distinguish dysfunctional but viable myocardium from nonviable tissue 

after acute or chronic ischemia has important implications for the 

therapeutic management of patients with coronary artery disease (Beek 

AM et al., 2003). 
 

The degree of injury after acute myocardial ischemia is a predictor 

of outcome and long-time survival (Gutberlet M et al., 2005). The 

observation that viable myocardium may experience functional 

improvement after revascularization therapy while nonviable 

myocardium will not demonstrates the paramount clinical importance of 

viability assessment. 

 

So far, assessment of myocardial viability is performed by single 

photon emission computed tomography (SPECT), positron emission 

tomography (PET), stress echocardiography and magnetic resonance 

imaging (MRI) (Kramer CM et al., 2005). 

 

Over the last decade, ECG-gated multislice computed tomography 

(MSCT) of the heart has emerged as a new and powerful tool which 

dramatically changed cardiac imaging. This technique has initially been 

designed for assessing the coronary arteries. (C Becker et al., 2000). 

Soon various studies also proved its potential for evaluating global and 

regional ventricular function (M Mahnken AH et al., 2003) and (Maintz 



 

D et al., 2004). To some degree cardiac MSCT also holds the potential 

for assessing myocardial perfusion and viability (Katoh M et al., 2005). 

 

Thanks to the high spatial and temporal resolution achievable, this 

method allows not only non-invasive assessment of the coronary arteries, 

but also provides excellent information concerning myocardial 

morphology, having the potential to depict regional changes of the 

density and/or thickness of the LV wall with high diagnostic accuracy 

(Yamamuro M et al., 2005). (Schlosser T et al., 2005). 

 

With magnetic resonance (MR) imaging, non-viable myocardium 

is unveiled through the phenomenon of delayed myocardial contrast 

enhancement after the administration of extra-cellular contrast material 

(G Constantine et al., 2004). This technique allows for direct 

visualization of acute, subacute and chronic MI (LE Thomson et al., 

2004) (HB Hillenbrand et al., 2000). 

 

Given the nearly identical kinetics of extracellular contrast agents 

used for CT, the latter has the potential to visualize MI in the same 

manner as MR imaging does. Indeed, visualization of acute and to some 

extent chronic MI has already been proven feasible with MSCT (AC 

Lardo et al., 2006) (T Baks et al., 2006). 

A limited number of previous studies have reported detection of 

iodinated contrast material within myocardium after myocardial damage; 

however, a complete quantitative assessment of myocardial necrosis, 

micro-vascular obstruction, and chronic myocardial scar with modern 

MSCT technology has not been reported previously (S Achenbach et al., 

2004). 

 



 

Aim of the Work 

 

     The aim of this work is to evaluate the ability of multislice computed 

tomography for assessing myocardial viability i.e. to distinguish 

dysfunctional but viable myocardium from nonviable tissue as an 

important prognostic implication after myocardial infarction. The purpose 

of this study also is to validate the accuracy of contrast-enhanced MSCT 

for quantifying myocardial necrosis and chronic scar after myocardial 

infarction. 

In this work, the following items will be focused: 

 Myocardial enhancement patterns, early perfusion defects and their 

relationship to wall thickness and wall motion. 
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