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1. Introduction and aim of the work.

Introduction

Despite a recent decline, ischemic heart disease (IHD) is

the commonest cause of premature death in the developed
world. (Sutton, 2006)

The most serious manifestation of myocardial ischemia
i1s contractile dysfunction. Jeopardized myocardium that
manifests improved function after appropriate therapy is
deemed viable in contrast to persistently dysfunctional,
nonviable myocardium typically the result of completed
infarction. (Gropler et al, 1991)

Left ventricular function is a major predictor of
outcome in patients with coronary artery disease. Acute
ischemia, postischemic dysfunction (stunning), myocardial
hibernation, or a combination of these 3 are among the
reversible forms of myocardial dysfunction. (Birnbaum et al,
1996)

Several treatment options have been developed for
patients with left ventricular dysfunction. Significant progress
has been achieved with medical treatment, including
angiotensin converting enzyme inhibitors, spironolactone, and
low dose p-blocking agents.(Schinkel et al,2005)The
available treatment choices, other than medical therapy, are
cardiac transplantation and myocardial revascularization
(coronary artery bypass surgery (CABG) or percutaneous
transluminal coronary angioplasty (PTCA)). (Maddahi et al,
1994)



Myocardial revascularization in patients with viable
myocardium can improve ventricular dysfunction and long-
term survival, whereas revascularization in patients with
predominantly nonviable myocardium increases exposure to
the unnecessary risk of invasive procedures and increases late
mortality. (Lardo et al, 2006)

Viability testing should be performed using one of the
non-invasive imaging techniques, and based on the findings,
the treatment can be tailored to the individual patient.
(Schinkel et al, 2005)

There are essentially multiple imaging modalities for
assessment of Myocardial Viability in clinical practice today
such as echocardiography, single photon emission computed
tomography, positron emission tomography (PET), and
magnetic resonance (MR) imaging. ( Setser et al,2005)

Echocardiography is popular because it is relatively
economical, portable, and widely available. Stress echo has
numerous limitations that impair its sensitivity. Optimal
acoustic ~ windows are often difficult to obtain.
Echocardiography is generally assessed qualitatively with high
interobserver variation. Lastly, diagnostic accuracy is reduced
in the setting of increasing extents of regional and global LV
dysfunction. ( Wu et al,2003)

Nuclear scintigraphy with Single-photon emission
computed tomography (SPECT) with **'thallium (**'TI) has
been widely utilized for this purpose. This technique is fairly
easy to perform with widely available equipment. However, a
meta-analysis has shown that it can overestimate viability
with a specificity of 49%, although the sensitivity is high
(88%). (Grand et al, 2006)



With PET, positron-emitting radionuclides are utilized
to obtain tomographic images of regional myocardial
perfusion, metabolism and receptor density. (Maddahi et al,
1994) Although long considered the gold standard for
viability assessment, PET has not been widely available,
largely because of its high equipment and operational costs.
(Wu et al,2003)

Magnetic resonance imaging (MRI) is well
established for the assessment of myocardial viability. (Grand
et al, 2006). The assessment of both myocardial viability and
infarct morphology with delayed contrast-enhanced MRI has
been well validated over the past several years. However, as
the clinical indications for implantable cardiac defibrillators
and biventricular pacing therapy continue to expand,
development and validation of alternative imaging modalities
with similar anatomic, functional, and viability imaging
capabilities are needed to accommodate this growing
population of patients who are not candidates for MRI.
(Lardo et al, 2006)

CE-MDCT (Contrast Enhanced Multidetector
computed tomography) imaging of myocardial viability
allows for the identification of the same contrast-enhancement
patterns as CE-MR (contrast enhanced MR).This places CE-
MDCT in a favorable position relative to other technologies
for the assessment of myocardial viability in patients with
coronary artery disease. (Gerber et al, 2006)

The recent advent of Multidetector Computed
Tomography (MDCT) technology has greatly improved
spatial and temporal resolution over conventional single-slice
computed tomography imaging and has expanded its potential
for a more comprehensive evaluation of myocardial viability.



Delayed MDCT myocardial imaging can accurately
identify and characterize morphological features of acute and
healed myocardial infarction, including infarct size,
transmurality, and the presence of microvascular obstruction
and collagenous scar. (Lardo et al, 2006)

Aim of the work;

The aim of this study is to highlight the role of
Multidetector Computed tomography in evaluation of
Myocardial Viability.

2. Radiological Anatomy of the Heart.

3. Pathology of Ischemic Heart Disease and Myocardial
Viability.

4. Physical and Technical aspects of Multidetector CT in
cases of Ischemic Heart Disease.

5. Manifestations of Multidetector CT in evaluation of
Myocardial Viability with illustrative cases.

6. Summary and Conclusion.
7. References.

8. Arabic Summary.



References:

1-Birnbaum Y and Kloner RA.
Myocardial viability.
West | Med. 1996; 165:364-371

2- Gerber BL, Belge B, Legros GJ et al.
Characterization of Acute and Chronic Myocardial Infarcts by

Multidetector Computed Tomography
Circulation j. 2006; 113:823-833

3- Grand D and Bluemke DA.
MRI Determination of Myocardial Viability
Appl Radiol. 2006; 35(6)

4-Gropler RJ and Bergmann SR.
Myocardial Viability-What Is the Definition?
The Journal of Nuclear Medicine 1991; 32:10-12

5- Lardo AC, Cordeiro MAS, Silva C et al.
Contrast-Enhanced Multidetector Computed Tomography
Viability Imaging after Myocardial Infarction
Circulation j 2006; 113:394-404

6- Maddahi J, Schelbert H et al.

Role of Thallium-201 and PET Imaging in Evaluation of
Myocardial Viability and Management of Patients with
Coronary Artery Disease and Left Ventricular Dysfunction

J Nucl Med 1994; 35:707-715

7- Setser RM, O'Donnell TP, Smedira NG et al
Coregistered MR Imaging Myocardial Viability Maps and
Multi-Detector Row CT Coronary Angiography Displays for
Surgical Revascularization Planning: Initial Experience.
Radiology j 2005; 237:465-473



8- Schinkel AFL, Bax JJ and Poldermans D.
Clinical assessment of myocardial hibernation
Heart] 2005;91:111-117

9- Sutton D.

Acquired heart disease 1.

Textbook of Radiology and Imaging, vol 1,Churchill
livingstone, 7™ edition , 2006;11:295

10- Wu KC and Lima JAC.
Noninvasive Imaging of Myocardial Viability
Circulation Research 2003; 93:1146



gl sa apsmatll g dasall

L8 ol —ulaY) ) e Gl i ala) il el
. pdiall allall J 5 58l

SR o 8l ) 5 8 Sa ) (gl yal Gl pef y el )
2 Ot an 13 s paied Al lsl) Alcae (aliss) 8 dula gl
e Aall e Al (e e nlial) 23l plasind s Lelee
Ot gl g2 Y

Sl (558 -Spe siind ) Grladl Alume Al ¢

o lil) Al imny s ol) JIAN AL o LS sall oY 58 Alla sl

e sl 3 yhd Jae o QU cpul 65 3kl dal ja o) jal ol 45030
lale s a5 5 Gl )

il sl JIAN Vs Alle 3l jall 638 6l jal aay il Aliae
o a8 ) 5 L] iy 1A L ol e )55 Lot Lo
On s by JIA L Al dal) el Aliae fn Sl 8 Glldl dps
ngdéjc._\.a.n\_ld\cﬂ.d\ J_)J;ﬂ\déel_é ).A\A_a;l\):u:n_\hl\dm;

sl £Y 5l Aal al)

ps—aillelall g2 day Jads 3 fe o Bl AL ime 3 g ]
Y (g ) sl adatall pygeail) el jiUailly liaa gl
‘;HHLL\MS\ u...\.ujh ﬁyﬂ\jckﬁ\)ﬂ\ 322zl Az adal)



D8l sie o ALE AEISH Y ac) g L) Ad QBN saa Jagdadls

Ll 8 5 ) 839y g andill A8y ade Sl e Bae Al (15 S
&w\’écusum

ol daladin) il dacdiall UL e gl gl
ol b pdady a8 aiKT e 8] g g 4l sy (a2l

s il (A ola g ad (Fg sl (oakalall gl
AR IS 50 31 5 adad 3 y3ae dalaiin o V) i) Aliae

Alime 4o a3 el (abalitall (Gl My g guaall
g Aol 55 mdall e P8 Allarin) a3l 50 sy (ST )

A g peal) 8 e Ll (5 A

dgliie il daed xpially Jab) oY) Saantie Ladabal) AaY)
a8 s sdll ) glaill e el ) Ayl daisall oy )l
5y seall (318 a6 o 50l 3 5 st ) ool leall

LICE) [ailadl) 48a aaas Lad) o) 3a0xie dpxhial) 423
Claall ¢ jall ana liacaie adiladl g alall il dliae Liia
3V ¢ o) Aai dgay o) ABEAN yl AL Ala) dsa g g Adac
Sana g oDl poia g Led dapiall alodt iy Lol o 1) 3aaatia dsaldadal)
(Pl Ale 4 s ol (B (gAY g paail) Jilas 5] Al

: ayayll 1d apsaall
8adaie pehaiall 423Vl )50 a3 s a1 (e Cangll
(8l Aliae Ay g anii & Lol )



2ylygisall

Gl (e cidgll g dadial) |
Qlill eladyl rasdl) |
QUi Aldas 4y g g ulBl) Gyl ph danad) o) e L gl gL

badaie dmhaial) Aa il (aadl) il g Ayl 58l ggalosall,
GUAY )y ) (al o) s B JaB) gl

Qulil) Alae 4 gua a8 JaB) ll) Sadeiia Apdalal) dadY) 40,
dana gil) eIl 4 sauaa

Uil g paddal) |
el |
Al padldl



J,_J i,
7| 2R

fﬁ'f B
g -
Ly s 4 Lo gl 1tna Lnbaial) L) g
il e

&

(S ]

A2 e Jganll adia £ jas adia
Lwaldil dedd 4 pticala
Al (e adia
- » { Gu! dble d,n./ /4 JK
dalpall 5 qalal) gy oS
uadi (e daala

A ) aald

‘;jMW g /d,/
L ) da2) 30
uadi (e Anala-culal) 4,18

dW’JJJMM/J,’A L/
doaddnl) Aadl) aolua il
uads (e daala-ulal) 4418

bl 440
uadi (e daala
Laiidl) dadl) aud
FeoV



Lists of figures, tables and abbreviations

Fig.1.
Fig.2.
Fig.3.
Fig.4.
Fig.5.

Figs.
6.1-6.26

Fig.7.

Fig.8.

Fig.9.

Fig.10.

List of Figures

Frontal view of the heart..........ccccccooeveveiienen.
Axial CT scan of heart..........cccocvvereniiennnn.

Coronal view of the heart with 4 chambers.....
Axial CT scan of heart with four chambers....
Axial CT scan of the heart with left and right
COrONArY Arteri€S....cvevververieriirieeieiesiesiesianeeas

Normal anatomy of the heart, as displayed in
a contrast-enhanced ECG-gated 16-detector
computed tomographic acquisition. The
discussion of anatomy as depicted in axial
section is supplemented by additional views
reconstructed from the original axial data

Axial contrast-enhanced CT scan shows a
filling defect projecting from the lateral wall
into the right atrium. The filling defect is
seen in the characteristic location of the crista
termMINAlIS......coveiieiiccee e

Contrast-enhanced CT scan shows areas of
fat attenuation within the interatrial septum,
findings that are consistent with LHIS. The
fat spares the fossa ovalis, which should not
be mistaken for an atrial septal defect.............
(a) Drawing illustrates a cutaway view of the
right ventricle. Arrowheads indicate the
anterior and posterior papillary muscles;
open arrow indicates the moderator band. (b,
c) Axial contrast-enhanced CT scans show
the anterior papillary muscle and the
moderator band............cocvveieieneniie,
(@) Contrast-enhanced CT scan of the heart
shows a modified long-axis view of the
anterior papillary muscle. The thin chordae
tendineae extending to the anterior and
posterior mitral valve leaflets. (b) Contrast-

11-19

22

23

26



Lists of figures, tables and abbreviations

Fig.11.

Fig.12.

Fig.13.

Fig.14.

Fig.15.

enhanced CT scan of the heart shows a
modified long-axis view of the posterior
papillary muscle and chordae tendineae..........
Drawing illustrates a cutaway view of the
anterior aspect of the heart. Note how the
pericardium extends superiorly to cover the
great VESSElS.......ccoovvveiieiic e

Pericardial recesses and sinuses. (a) Drawing
illustrates the pericardial sac with the heart
removed. (b, c) Axial contrast-enhanced
cardiac-gated images of the heart obtained at
(b) and inferior to (c) the level of the right
inferior pulmonary vein show areas of fluid
attenuation anterior, posterior, and inferior to
the VeIN.....o e,

(@) Axial contrast-enhanced CT scan shows
fluid in the anterior portion of the superior
aortic recess, a finding that can sometimes be
mistaken for aortic dissection. A small
amount of fluid is also seen posterior to the
ascending aorta in the posterior portion of the
superior aortic recess. (b) Axial contrast
enhanced CT scan obtained cephalad to (a)
shows the superior extension of the superior
aortic recess, which now lies in a right
paratracheal location.............ccccceevvviieivernenne

(a) Axial contrast-enhanced CT scan shows a
small amount of fluid in the transverse sinus
posterior to the ascending aorta. The
transverse sinus extends laterally, where it
communicates with the left pulmonic recess
inferior to the left pulmonary artery. (b)
Axial contrast-enhanced CT scan obtained
slightly superior to (a) shows fluid in the left
PUIMONIC FECESS.....cvveiviecieeie e
(@) Axial contrast-enhanced CT scan shows a
small collection of fluid in the posterior
pericardial recess located below the level of
the carina. (b, ¢) Axial contrast enhanced CT
scans obtained inferior to (a) demonstrate the
continuity between the posterior pericardial
recess and the oblique Sinus............ccccceeveneee

29

31

31

33

33



Lists of figures, tables and abbreviations

Fig.16.

Fig.17.

Fig.18.

Fig.19.

Fig.20.

Fig.21.

Fig.22.

Coronary arteries and veins in left anterior
ODIIQUE VIEW.....oovveiecieceee e

Coronary artery anatomy at CT. (a) Oblique
volume-rendered image of the top of the
heart shows the origins of the right and left
main coronary arteries, which demonstrate
high-attenuation calcifications. (b) Coronal
obliqgue volume-rendered and maximum
INtensity Projection.........ccocvevvveeneenienenseeee.
RCA. (a) Axial CT image shows origin of the
RCA from the aorta and extension into the
right atrioventricular groove. The artery is
minimally calcified. (b) Coronal oblique
volume rendered image shows the caudal
course of the proximal RCA. (c) Coronal
oblique volume-rendered image shows the
RCA coursing in the groove between the
right atrium (RA) and right ventricle (RV).
(d) Posterior coronal oblique volume-
rendered image shows the RCA, PDA
branch, and posterolateral left ventricular

Electron beam CT image shows mid RCA
following right atrioventricular sulcus. This
mid segment of artery is shown in cross
SECHION. ..t

Proximal branches of right coronary artery
(RCA). A, EBCT image shows conus branch
of RCA. This branch passes anteriorly and
upward over pulmonary trunk and right
ventricular outflow tract. B, EBCT image
shows acute marginal branch (AM) of RCA.
This branch follows acute margin of heart......
PDA. (a, b) Coronal oblique maximum
intensity projection images show the PDA
branch and posterolateral left ventricular
branches of the RCA.........cccocviiiiiiiiiiicn
Left main coronary artery. (a); Axial CT
image shows origin of the left main coronary
artery from the aorta. (b—d); Axial oblique (b)
and coronal oblique (c, d) volume-rendered
images show bifurcation of the left main

35

37

38

39

39

40



