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Myocardial Contractility, Perfusion, and Viability Analysis Using
Multidetector CT in Patients with Ischemic Heart Disease

' Abstract |

he imaging technique that can provide detailed information on the left ventricular function,

myocardial perfusion and viability at the same time will not only be helpful for the prognostic
assessment of patients with ischemic heart disease but also be valuable in choosing appropriate
therapeutic strategies. In recent years, multidetector CT (MDCT) has been proposed as a useful
non—invasive imaging method of evaluating both coronary artery stenoses and cardiac
morphology at the same time. MDCT has proved to be in excellent agreement with echo-
cardiography and magnetic resonance imaging in the assessment of the left ventricular function.
In addition, MDCT can provide information on myocardial viability, which can be assessed from
the left ventricular wall thickness, myocardial perfusion, and a delayed contrast enhancement
pattern. Despite several shortcomings to be the first-line modality for the assessment of
ischemic heart disease, MDCT can provide valuable additional dynamic information in patients
undergoing MDCT coronary angiography.

Keywords : Multidetector CT; Myocardial contractility; Myocardial perfusion;

Myocardial viability
s Al 2 o] : C}HZ7| CT; Alaz

=
-/ a y O T &

-‘_‘l A AAge it o g WYFH 37

b =
(atherosclerosis) O 2 Q1§+ &2} wjj<-

Faol] FAoll7} AA Ao 2 A= AZAMES

; 1 3 Shs) e ekl 443 29

:A|
O

23}
a

- Al

= 1 P
She= M

olr

o

cardiography), & 2Je} AN nuclear imaging), 12|l A}
7187 934 Hmagnetic resonance imaging)©| &4 A3
sro] Zlekel de) ALgEolAT ok, A2 A%
CT(multidetector CT, MDCT) 7|&2] g4 W} 37
AFE) spegolsh 24 2xEgole] w0 2 olsle] o
Al S 3F3E ARkl v 25A odAkElr) o)At of dojA]

-1

SHA) AMS-E I SlTh AR THEE7) CTY dTE

O

s

NE

tistolAteislxl 143



|

o}

o

)

=

o
7.

2
<o 2% =

1 64

[e)

]

o ¢]

J

©
=
Al

f

17

O 17T 7O O

A S @7 =H
ANE

LIS

= 7% 2F60~70ml1<)
)=

H
A IA< L

S

—_—

7] CTE AR

o}, APErieh Aol glort o] 7
Ahg3A o} 7

=

S Ol7HA]

s Tt
T

P

2

] CT

°
psl

o,

| CT]
Z7

=7
oA
o4}

[<)

L .

T

FellA] o471
A 270

T
=

7heks

el

=

Ko'SM
2 4128 B
HEASkAL Q). o 7]ollA]
77}l o

]

AL

]

[}

AN 2006.2.126:27 PMI|°] ] 144 NQ3 InPut

143~1 508 %

R WX TE PR PT o™ omlE % M A oo T % M) FH B
1_.01_% Qﬁolﬂoem@ﬂf/vutﬂo%mi]/\WMﬂzTﬂroﬁ.OAEoN/dngmNuﬂﬁ;o
weuvmﬁ%iﬂ?%%EL_LﬂoﬂlﬂwuﬂoNumM«LMorTo#eﬂuﬂNu@o_(/\aRﬂvEdﬂ
L R - oA I B Ol o Bl L B Wl Il A B
oy 8 0 B W o R o 2 Bk R < &k oo woor oo Bogh
= T/ o o 2 o =~ o= 8 o ~ g © R W T
Xo_rﬂ‘m_lﬁl‘mLHL?oWEOAT;o,u}lmqy]lloﬂcw}abﬂ_: ﬂwlglue Jo
L T o . RS R B B
) o O] T —
ML%%ﬂLMU%%HWEMﬂOM.ME’HL#LA%WME*ﬂ%‘waﬂlhoﬂhmlm
— . XN ﬂﬂowboﬁﬁauﬂ.mﬂhﬂe,_Cxﬂam»ﬁﬂloﬂi -
2 ~ = T T © o = — oy W o= e Mo N
pHlregEBal ogPregples @Byl o g
W%meﬂmﬁ%wﬂwﬂhﬂmmm%_mmﬁwﬁwa%oﬂeﬁ.u#oA)M%#%
— L | < X o £ T B A Ny ur
T ok o =T T %o e c & I AP
RN ST PR RN R B
)ie) R Ot O ~o o ‘m/' _ ~ ~ D) ‘_|/ & OTL Lf ~o %T.c q B O H;l — N
_ﬁ:ﬁ ollmﬂA]iooHJl ) = <H 1L I W~ | AR o».é.dv
Nl G ¥ T T S N e e B L« S R YN o mefrli
ﬁo;axeobml]on&L%m#W.m%ox&m Tuuwﬂ./lbtphcl T oR
gﬂﬂ%%Ao&oEeAuWLOMMﬂmT&ﬂWA M QO oo o Lo o L
pE kT T LA SN ARSI I AEE (YT
N B R OF WP O ST W A A -V -~ B R e S o) B o HOR
I e T . N - S R o Sl
oo g Al P EXEL g g e MR oo
ﬂﬁ_hﬁuﬂe%%%m%é%mﬂﬂ]ﬁomﬁro,;oﬂaﬂmwwmmoﬂﬂuoﬁzmmo
XPooF xR mO F N P < 0 1 Me 9 &5 B N N < W 3O o W WY ORT
TEWPRET R N T T oo W U BN AT W e ) B
ﬂwcT%oﬁﬂmﬂe&%ﬁﬂuimmméﬁﬁﬁﬁxmﬂ%&ﬁ_sdﬂmxné
W T oA x PR R o o orode i o9 WP T T o
oy A K ]zT,._._.OL._foT]‘.r dlll] ~ ze)
ﬂlﬂexbom_onAo o7oﬂ7xodﬂ%;MMALX|omﬂyl cTEoXﬂM
SR R - I R
S E PR e Dy B E LSRR NG S SEE
o RS AFrEIYIT R LY ET Iy E T iR
— IS L oy g =N ) Lﬂ@o%s%d%
N R I SN — o7 T o ool - B
AT PR NP IRD EET EPp VT T —® FH X =
C ToRsTrlgEraaee il TRt s g
S L g BT NME TN o I U B ==
O CHE A Nl i R b Rl IR
! ! — —_— % N . o’ © — = ! %
il P LE SRRl e s B ER SRS LR ]
N m_m.um,rﬂEémeﬂim%mﬂaaﬂu;lﬂr%&%ﬂ%%@%c
O EElxsdw sl ®epredasne iPxgd
= o 8 X
N TRy SR P P Ty W E g g g
mz,._ CiO% o o° X ﬂ” .:L ol T _~ — X
RSN S sCT M RN A RN I o T
ﬂm M.E@mmme.mﬁlﬂﬁhﬂﬁwlﬂuwuﬁoia‘w.LMooE%ﬁﬂﬂhﬂﬂqWENu
—_ —_ ~~ ]
ST IO L = ol M S N i ol e S T o -
O W R oA Jo W ook <topf O0 p O N OF go 9 T S BN <N
do T B R ON R T RN T oMW OR oo N T ome £ omw o o R



143~150584 24T 2006.2.126:27 PMH°[ %145 NQ3 InPut 4$7

Sy
(=]

Myocardial Evaluation Using MDCT in Ischemic Heart Disease é
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Figure 1. Screen—shot from Leonardo workstation(Siemens, Forchheim, Germany) displaying dedicated analysis software for MDCT left
ventricular function.
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Figure 2. Short axis reformats from retrospectively ECG—gated MDCT allow circulation of end—
systolic (A) and end—diastolic (B) images for assessment of ventricular function.
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Two—phase contrast enhanced MDCT shows early transmural perfusion defect

Delayed enhanced MR image (B) shows subendocardial dark zone (arrow) surrounded

MR perfusion image (A) shows low signal area in the mid—inferior wall of left ventricle.
by hyperenhancement (arrowhead) in the same area.

Images obtained in a 63—year—old man with acute myocardial infarction.

(arrow) (C) and subendocardial residual perfusion defect (arrow)
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and total occlusion at the distal segment (arrowhead) of the right coronary artery. Two—phase contrast enhanced MDCT shows
early transmural perfusion defect (B) and subendocardial residual perfusion defect (arrow) with subepicardial late enhancement

Catheter coronary angiogram (A) shows multiple significant stenoses in the proximal and middle (arrows) right coronary artery
(arrowhead) (C) in the mid—inferior wall of left ventricle.

Images obtained in a 72—year—old man with reperfused acute myocardial infarction.

Figure 4.
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