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Abstract

Abstract

MRI is a valuable tool for evaluation of the patient with
ischemic heart disease. MRI is also a rapidly evolving field
which provides high contrast and 3D images of the heart,
coronary vessels and the great vessels without subjecting the
patient to ionizing radiation .By contributing to an accurate
early diagnosis, magnetic resonance imaging (MRI) is an
excellent diagnostic imaging tool for the evaluation of soft
tissue and functional assessment of the heart. Cardiac MRI is
considered a “one-Stop-shop”, providing a comprehensive

assessment of the heart.

Key Words: Magnetic resonance imaging, myocardial viability



List of Contents

Title Page
¢ List of Abbreviations Il
¢ List of figures 1V
¢ List of Tables VII
¢ Introduction ......................... 1
¢ Aimofthe Work ...................cooeiiiiiinnnnn, 3
¢ Anatomical Considerations ..................... 4
¢ Pathology of Myocardial Infarction......... 21
¢ Technical Considerations ....................... 35
¢ MRI Manifestations of Myocardial

Viability with Illustrative Cases ............. 61
¢ Summary and Conclusion ....................... 121
¢ References ........ 124

¢ Arabic Summary




List of Abbreviations

AHA:
AM:
Ao:
b-TFE
CAD:
CE:
CMR:

CMR-HE:

CSs:

Ct:

CV MRI:
D:

DCM:
DE:

DE-CMR:

DICOM:
DOTA:
DTPA:
ECF:
ECG:
EDV:
EF:
ESV:

FID:
Fo:
FOV:
Gd:
GRE:
IR:
IVC:
LA:
Laap:
LAD:
LCA:
LCX:
LL:

American Heart Association.

Acute marginal.

Aorta.

Balanced turbo field echo.

Coronary artery disease.

Contrast enhanced.

Cardiac magnetic resonance.

Cardiac magnetic resonance-hyperenhancement.
Coronary sinus.

Crista terminalis.

Cardiovascular magnetic resonance imaging.
Diagonal artery.

Dilated cardiomyopathy.

Delayed enhancement.

Delayed enhancement cardiac magnetic resonance
imaging.

Digital imaging and communication.
Tetraazacyclododecanetetraacetic acid.
Diethylene triamine pentaacetic acid.
Extracellular fluid.
Eelectrocardiogram.

End diastolic volume.

Ejection fraction.

End systolic volume.

Female.

Free induction decay.

Fossa ovalis.

Field of view.

Gadolinium.

Gradient echo.

Inversion recovery.

Inferior vena cava.

Left atrium.

Left atrial appendage.
Left anterior descending artery.
Left coronary artery.
Left circumflex artery.
Left lung.



LM:
LV:

MHz:
MI:
MRI:
Ms:
NSA:
OM:
PDA:
PEAR:
PL:
Pv:
RA:
Raap:
RCA:
RL:
ROPE:
RV:

SD:
SE:

SENSE:

SSFP:
SVC:
TE:
TFE:
TSE:
TI:
T™M:
TR:
VCG:
WHO:

Left main coronary artery.
Left ventricle.
Male.
Mega Hertz.
Myocardial infarction.
Magnetic resonance imaging.
Milliseconds.
Number of signal averages.
Obtuse marginal.
Posterior descending artery.
Phase encoding artifact reduction.
Posterolateral artery.
Pulmonary vein.
Right atrium.
Right atrial appendage.
Right coronary artery.
Right lung.
Respiratory ordered phase encoding.
Right ventricle.
Septal branch.
Segment.
Standard deviation.
Subendocardial.
Sensitivity encoding.
Steady state free precession.
Superior vena cava.
Echo time.
Turbo field echo.
Turbo spin echo.
Time of inversion.
Transmural.
Repetition time.
Vector ECG.
World Health Organization.



List of Figures

Fig. . Page
No. Title No.
1 Position of the heart in the thorax. 5
2 Morphologic right atrium. 7
3 Morphologic left atrium. 8
4 Morphological right ventricle. 9
5 Moderator band. Horizontal long-axis view. 11
6 GRE left ventricular outflow tract view. 12
GRE image of essential characteristics of left

/ ventricles. 13

8 Differences between right and left ventricles 14
Tricuspid and mitral valves in short axis GRE

9 images 16
Ischemia cascade and role of MRI technique

10 throughout 21

11 i Effect of ischemia and reperfusion on the heart 27
Axial and sagittal single shot turbo spin echo

12 image 37
Four-chamber and short-axis cine images using

13 ssFp 39

14 i Radial cardiac tagging 40

15 i Tagging by spatial modulation of magnetization : 41
Contrast-enhanced inversion-recovery (CE-IR

16 MRI) technique 45
Inversion recovery curves of normal and

17 infarcted myocardium 46
The volume of distribution for gadolinium is

18 48

increased in both acute and chronic infarcts

v




19  Axial, sagittal and coronal images for the heart 51
20-21 Planning two, four-chamber views. 52
9. 93 Planning, The short-axis scout. and short-axis 62

stack
2495 \F/’ilz\r,]vr;ing Short-axis, and four chamber cine -

26 : Planning three-chamber cine views 55
27.98 :’rLir:r::?eg\jlv the two chamber view, aortic outflow &6

29 i Planning the aortic valve view 57

30 Diyision of the LV into basal, mid-cavity, and -

apical SA segments

31 | The 17 segments frame used by AHA 60

32 Basal_ LV_ vie\_/v in end dias_,tole and e_:nd_ systole 7o

showing inferior wall scarring and thinning out

33 Stress-ind_u_cible ischemic wall-motion -

abnormalities

34 SPECT -vs. de_layegl-enhancement CMR ve.rsus -

histologic sections in a dog model of infarction

35 Acute myocardial i_nfarctio_n in right coronary -

artery (RCA) perfusion territory

36 Acute myocardial infar(?tion ir_1 left anterior a3

descending (LAD) perfusion territory

37 Atypical presentation of septal infarction in ”

cardiac MR
Sequential delayed-enhancement  images

38 | demonstrate a “no-reflow” zone in an anterior i g5

infarction

39 CMR images in the 4-chamber orientation from 03

a patient with previous anteroseptal Ml

\Y




Casel 94
Case 2 97
Case 3 100
Case 4 103
Case 5 106
Case 6 109
Case 7 111
| Case 8 112
Case 9 113
Case 10 114
Case 11 115
Case 12 116
| Case 13 117
Case 14 118
Case 15 119
Case 16 120

Vi




List of Tables

Different physiological states of

myocardium with their perfusion and: 31
contractile functionality.

Advantages and disadvantages of CMR to 68
assess myocardial viability.

Corresponding sites of myocardial lesions
according to the affected coronary artery: 81
territory.

Differentiation of acute and chronic 01

myocardial infarction on CMR imaging.

\l




Introduction and
Aim of the Work

e




Introduction and Aim of the Work

Introduction

Heart disease continues to be a major source of morbidity
and mortality in the world. Ischemic coronary diseases and
heart failure as well as a range of other cardiac conditions, often
require advanced imaging modalities to provide effective
diagnosis and patient management (Rosamond et al., 2008).

Cardiovascular magnetic resonance (CMR), a relatively
new imaging technique, has already proven its efficacy in the
assessment of myocardial function, inflammation, tissue
characterization, and viability. Currently, the applications of
CMR in coronary artery disease are being extended, making it a
powerful diagnostic tool in the evaluation of myocardial
perfusion and viability (Sophie Mavrogeni et al., 2011).

It has evolved from an effective research tool into a
clinically proven, safe and comprehensive imaging modality
providing anatomic and functional information in acquired and
congenital heart diseases (Constantin et al., 2008).

Cardiovascular magnetic resonance (CMR) has recently
emerged as a new non-invasive imaging modality capable of
providing high resolution images in any desired plane
(Mahrholdt et al., 2010).
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This improvement has led to the recognition of CV MRI
as the reference standard for the assessment of regional and
global systolic function, the detection of myocardial infarction
and viability as well as the evaluation of pericardial diseases
and cardiac masses (Gizzard et al., 2008).

The clinical role of cardiovascular magnetic resonance
(CMR) continues to expand, supported by ongoing
technological advances that have shortened acquisition times
while maintaining and often improving image quality. Cardiac
MRI is currently considered a clinically accepted modality for
assessment of cardiac structure and function, ventricular mass
and volume, myocardial perfusion and to determine the size of
infarction (Pennell et al., 2004).
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Aim of the Work

To review the role of CMR in the assessment of acute
myocardial infarction and detection of myocardial viability.




