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Abstract 

Heart disease is one of the cause’s numbers of death in the world, if the heart could 

not pump blood and distribute it to all parts of the body; pain in the chest will happen 

while heavy work or walk a rush. Myocardial perfusion imaging (MPI) techniques is 

an ideal approach to doing the assessments of myocardial perfusion as non-invasive 

imaging modalities; it can examine the functions of the various segments of the heart 

muscle to reflect whether there is a malfunction of the heart.  

Estimation of myocardial  perfusion imaging in SPECT scintigraphy using Tc99m 

sestamibi, patient sample one hundred- ninety three suspected heart disease examined 

by SPECT scintigraphy in rest and stress conditions . the result shows that Estimation 

of stress myocardial perfusion characterize to three mode of blood perfusion (end-

diastolic, end-systolic volumes and ejection fraction), and estimated well by the linear 

equation for the three mode of blood perfusion, and from the patients information 

such as age and body mass index can estimate the rest myocardial perfusion from 

patient’s information without need it to rest scan by 99mTc sestamibi. 

Study concluded that can estimate of stress myocardial perfusion from rest condition 

without need to stress the patients, as well as estimated of rest myocardial perfusion 

from patient information. 
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 المستخلص

 على وتوزیعھ الدم ضخ یمكن لا القلب كان إذا العالم في الموت سببالتي ت سبابلاأ من واحد ھو القلب مرض

 القلب عضلة نضح تقنیات. باندفاع المشي أو الثقیل العمل أثناء سیحدث الصدر في ألمفان   .الجسم أجزاء جمیع

 یمكن فإنھ  .موذیةال غیر التصویر قطریعتبر من  كما القلب عضلة نضح تقییمات لإجراء مثالي نھج ھو) مبي(

 .القلب في خلل ھناك كان إذا ما لتعكس القلب عضلة شرائح مختلف وظائف فحص

ى المریض عینة سیستامیبي، تكنیتیوم باستخدام التصویر المقطعي الاحادي في القلب عضلة نضح التصویر تقدیر

 الراحة في التصویر المقطعي الاحادي قبل من فحصھاتم  القلب أمراضبان لدیھم  یشتبھ ثلاثة وتسعین مائة ھي

 الدم نضح من أنماط ثلاثةب یمیز الإجھادفي  القلب عضلة نضح تقدیر أن النتائج أظھرت  .الإجھاد ظروفو

 من الثلاثة للأوضاع الخطیة المعادلة خلال من جیدا ویقدر ،)طرد وجزء الانقباضي نھایةو الانبساط، نھایة(

 من القلب عضلة نضح بقیة تقدیر یمكن الجسم كتلة ومؤشر العمر مثل المرضى معلومات ومن الدم، نضح

 .سیستامیبي تكنیتیوم بواسطة الراحة المسح في وضع إلى الحاجة دون المریض معلومات

 الاجھاد إلى الحاجة دون الراحة حالة من الإجھادفي حالة  القلب عضلة نضح تقدیر أن إلى الدراسة وخلصت

 .المریض معلومات من الراحةفي  القلب عضلة نضح تقدیر إلى إضافة المرضى، على

 

 

 

 



iv 
 

  



v 
 

Dedication 

 

I dedicate this research to my: 

Lovingparent, 

Sisters, 

Wife, 

Friends 

Children (Fatima,&Rawan) 

 

 

 

 

 

 



vi 
 

Acknowledgment 

 

I would like to thank Allah for giving me the patience and the strength 

to finish this research; I owe a debt of thanks and appreciation to Dr. 

Mohamed Elfadilfor supervising this research and for his help and 

support during my completion of the thesis. Also, I would like to thanks, 

Dr. Suhiab Mohammed Salihwho gave me much of his effort, experience 

and close supervision throughout the work. For his cooperative and 

magnificent help throughout my thesis, without his support and help this 

thesis would not have 

Also I would like to thanks come to an end. My parents, wife and sisters 

which support me. 

 

 

 

 

 

 



vii 
 

List of contents 

Content NO 

 I الایة القرانیة

Abstract in English Ii 

Abstract in Arabic Iii 

Dedication Iv 

Acknowledgment V 

List of content VI 

List of table X 

List of figure XI 

Abbreviations XII 

Chapter one  

1.1 Introduction 1 

1.2 justification 3 

1.3 objective 3 

1.3.1 GENERAL OBJECTIVE 3 

1.3.2 SPECIFIC OBJECTIVES 3 

1.4 HYPOTHESIS 4 

1.5 Overviews of the study: 4 

Chapter two  

Theoretical background 5 

2.1 Anatomy of the heart 5 



viii 
 

2.1.1 Location and Size of the heart 5 

2.1.2 Pericardium and heart wall. 6 

2.1.3 Chambers of the Heart 8 

2.1.3.1 Right atrium 8 

2.1.3.2 Right ventricle 9 

2.1.3.3 Left Atrium 10 

2.1.3.4 Left Ventricle 11 

2.1.4 BLOOD SUPPLY 13 

2.1.4.1 The Arterial Supply of the Heart: 13 

2.1.4.2 Venous Drainage: 15 

2.1.5 LYMPH DRAINAGE: 16 

2.1.6 NERVES SUPPLY 17 

2.2 Physiology of The Heart 17 

2.2.1 Anatomic Considerations 18 

2.2.2 Action Potentials in Cardiac Muscle 20 

2.2.3 The Cardiac Cycle 20 

2.2.4 MECHANICAL EVENTS OF THE CARDIAC CYCLE 21 

2.2.4.1 Diastole and Systole 21 

2.2.4.2 Events in Late Diastole 22 

2.2.4.3 Ventricular Systole 23 

2.2.4.4 Early Diastole 24 

2.2.5 Function of the Atria as Primer Pumps 24 

2.2.7 End-Diastolic Volume, End-Systolic Volume, and Stroke Volume 26 



ix 
 

2.2.8 Function of the Valves 27 

2.2.9 CARDIAC OUTPUT 28 

2.2.10 THE ELECTROCARDIOGRAM 28 

2.3 PATHOLOGY OF THE HEART 28 

2.3.1 CORONARY ARTERY DISEASE 29 

2.3.2 MYOCARDIAL INFARCTION (MI) 31 

2.3.2.1 Transmural versus Sub endocardial Infarction 32 

2.4 Principle of nuclear medicine  35 

2.4.1 Myocardial perfusion study 35 

2.4.2 Radiopharmaceuticals 36 

2.4.3 Myocardial perfusion technique  37 

2.4.4 SPECT Imaging 41 

2.4.5 Gated perfusion study  43 

2.4.6 Data Analysis. 44 

2.5 Previous study 45 

Chapter three  

Material and Methods 63 

3.1Instrument of data collocation 63 

3.2 study duration 63 

3.3 Place of Study 63 

3.2 Sample size 64 

3.3 Method of data collocation  64 

3.4 methodologies  64 



x 
 

3.4.1Patient preparation 64 

3.4.2 Procedure 64 

3.5 Variable of data collocation 65 

3.6 Method of data analysis 65 

3.7 Study area   65 

Chapter four  

Results 66 

Chapter five  

Discussion and Recommendation 73 

5-1 Discussion 73 

5.2 Conclusion  76 

5.3 Recommendation  77 

References 78 

 

 

 

 

 

 

 

 



xi 
 

 

List of table 

Table No Content Page 

NO 

Table 2.1 shows imaging protocols for MPS  39 

Table 2.2 shows the indications to Stop Exercise 40 

Table 2.3 shows the contraindications for Stress Test 41 

Table 4.1 show statistical parameters for all patients 66 

Table 4.2 show the frequency and percentage of the patients 67 

Table 4.3 show the frequency and percentage of the history for all patients 67 

Table 4.4 show statistical parameters for all patients at End-Diastolic 
Volume, End-Systolic Volume and Ejection fraction 

68 

Table 4.5 show correlation between the rest and stress at EDV, ESV and EJ 68 

 

 

 

 

 

 

 



xii 
 

List of figure 

Figure No Content Page NO 

Figure 2.1 Position of the heart and associated structures in the mediastinum 5 

Figure 2.2 Portion of pericardium and right ventricular heart wall showing the divisions of 
the pericardium and layers of the heart wall 

7 

Figure 2.3 Cardiac muscle bundles of the myocardium 8 

Figure 2.4 Internal Anatomy of the Heart. An illustration reveals the internal structure of 
the heart, including the valves and the musculature of the heart wall. 

10 

Figure2.5 Coronary Circulation. Anterior view of (a) coronary arteries. 15 

Figure2.6 Coronary Circulation. Anterior view of (a) coronary veins. 16 

Figure 2.7 Nervous regulation of the heart. The brain and spinal cord are shown on the 
left. The heart and major blood vessels are shown on the right. 

17 

Figure2.8 Conduction pathway of the heart. Anterior view of the interior of the heart. The 
electrocardiogram tracing is of one normal heartbeat 

18 

Figure 2.9 The timing of excitation of various areas of the heart (in fractions of a second). 19 

Figure 2.10 Events of the cardiac cycle for left ventricular function, showing changes in left 
atrial pressure, left ventricular pressure, aortic pressure, ventricular volume, 
the electrocardiogram, and the phonocardiogram. 

21 

Figure 2.11 Schematic representation of the progression of myocardial necrosis after 
coronary artery occlusion. Necrosis begins in a small zone of the myocardium 
beneath the endocardial surface in the center of the ischemic zone. 

31 

Figure 2.12 Development of a myocardial infarct. A. Normal myocardium. B. After about 12 
to 18 hours, the infarcted myocardium shows eosinophilia (red staining) in 
sections of the heart stained with hematoxylin and eosin. C. About 24 hours 
after the onset of infarction, polymorphonuclear neutrophils infiltrate necrotic 
myocytes at the periphery of the infarct 

34 

Figure 2.13 Realistic heart phantom with defects of varying sizes, encased in a nonuniform 
attenuation medium, was imaged in SPECT mode when filled with either Tl-201 
or Tc-99m, and in PET mode when filled with F-18 FDG.  

37 

Figure 2.14 The patient position for the myocardial perfusion scan  39 

Figure 2.15 Cardiac SPECT cross-sectional images with corresponding anatomy. The slices 
are cut along the short and long axis of the heart: top (short-axis), middle 
(vertical long axis), bottom (horizontal long axis) 

42 



xiii 
 

Figure 2.16 SPECT processed to obtain cross-sectional slices cut along the short and long 
axis of the heart. 

43 

Figure 2.17 Normal myocardial SPECT perfusion study. Top four rows display the short-
axis transaxial images (stress above, rest below), fifth and sixth rows display the 
horizontal long-axis (sagittal) stress and rest views, and the seventh and eighth 
rows display the vertical long-axis (coronal) views.  

43 

Figure 2.18 A, Diagram of 17-segment model. Left, Bull’s-eye format of concentric short-axis views; 
right, the location of the segments in the short and vertical long axes. The gray 
segments are in the left anterior descending (LAD) territory, the black segments are 
right coronary artery (RCA) territory, and the blank segments are left circumflex 
(LCx). B, The AutoQuant display of the Bull’s-eye (ADAC) showing the ischemic lesion 
in the LAD and LCx territories (middle column) and selected short-axis and vertical 
long-axis views (stress left and rest right), and the bullet depiction (right column). 
Several manufacturers offer variations of this display. 

44 

Figure 4.1 The frequency and percentage of gender to the patients 69 

Figure 4.2 The frequency and percentage of the histories for all patients 70 

Figure 4.3 End-diastolic curve rest and stress 70 

Figure 4.4 End-systolic curve rest and stress 70 

Figure 4.5 Ejection fraction curve rest and stress 71 

Figure 4.6 The correlation between histories and sex 71 

Figure 4.7 The correlation between histories and mean BMI 72 

Figure 4.8 The correlation between histories and mean ages 72 

 

 

 

 

 



xiv 
 

Abbreviations 

CVD Cardiovascular disease  

SPECT Single photon emission computed tomography 

99mTc Technetium 99m 

MPS Myocardial perfusion scan 

CAD Coronaryartery disease  

LVEF left ventricular ejection fraction 

IV Intravenous 

AV Atrioventricular 

ECG Electrocardiogram 

MI Myocardial Infarction 

PET Positron emission tomography 

ROI region of interest 

NPO Nothing per oral 

RAO Right anterior oblique 

LPO Left posterior oblique 

BMI Body max index 

SPSS Social science program 

EDV End-diastolic volume 

ESV End-systolic volume 

EJ Ejection fraction 

SD Stander deviation 

IHD Ischemic heart disease 



xv 
 

DM Diabetes mellitus 

CABG Coronary artery bypass grafting 

CKD Chronic kidney disease 

 

 

 


