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* Chest pain

* ST change on EKG
* Cardiac Enzymes




Management?
* Confusing results on EKG

* Time needed for enzymes to rise

* Chest pain - typical? atypical?

e Measurement of infarct size

* Post-PCl complications

e Assessment of residual viable
myocardium




Current Noninvasive Imaging

Modalities for AMI Diaghosis
* Echocardiography

* Radionuclide perfusion scan
e Cardiac CT
* Cardiac MRI




Conventional Echocardiography

* Global LV function

* Regional wall motion for diagnosis
* Complications of Ml

* Myocardial area at risk

* Myocardial viability - stress echo




Survival of Patients with Acute Ml
Prognosis
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Prognostic Value of E/E' After Acute MI
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Unconventional Echocardiography

* Myocardial strain imaging
* Contrast echocardiography




Strain Imaging

e Strain: Deformation of an object, relative to its
original length

Strain il :
sl If 10 cm original length is

— shortened to 7.5 cm,
strain is (-) 25 %.

Normal strain is > 20 %.




2D Speckle Tracking Image

Radial strain (SAX) Transversal strain (A4)

K.Ogawa, T.Hozumi et al. AJC 2006 Aplio (SSA-770A, Toshiba Japan)




Longitudinal strain: normal case Display

4C - Lengthening

Peak Systolic Strain

Bull's Eye
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Anteroseptal Ml (LAD) Inferolateral Ml Inferior MI (RCA)
(LCX)




Contrast Echocardiography
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CT for Myocardial Imaging

* Coronary CT angiography
* Arterial phase myocardial imaging
* Myocardial motion interpretation

* Viability imaging with delayed
enhancement




Role of CCT in AMI

 Evaluation of acute chest pain

* Myocardial viability




Table 1. MDCT rest perfusion for tl'taﬁn-:ls'ts of Ml

Study
Mikolaou et al. [15], 2005

Fopulation
Chronic Ml in = 11);

known or suspected

CAD (n=19)

Mieman et 4. [13], 2006 Recent Ml (< 7 days,

n = 16); long-
standing Ml = 12
wonths, n = 131;

no Ml (n = 13)

Reperfused STEMI
i = 28)

Mahnken et al. [12], 2005

Arute Ml (n = 18
chronmic LV dys-
functivn = 21)

Gerber et al. [9], 2006

Lessick et al. [11], 2207
which PC| before
CTir=1

First acutc Ml
lm— 3&)

Habis ct al. [10], 2007

Rubinshteim et al. [16], 2008 Suspected or s:able
CALYim = 122)

Mietran el . [14=], 2008 E-:II|'|- repe (used M|

i= § days, n = 21)

Recent acute Ml
(n = 34); no Ml
(n = 68)

Cury et al. [Be+], 2008

16-MDCT early and DE (15 min};

CE-MDCT frest); delayed MDCT

16-MULC T ELY and D (6 minj;
TTE: 3 months post-ivil 1o assess 5N =

Host-AMI (n = 26), of

E4-MDCT {without contrast) 24

Hesults

10611 Mis identified by CT (SN = 91%,
5P =79%G)

Imaging test(s] performed
CE-MDCT [rest); DE-CMR

CE-MDCT irest); comparison of  Lower CT atteruafion with long-standing M
areenuztion (HU! of injured and

(-13 £ 37 HU) vs acuie Wl (26 £ 26 HUI vs
normals (73 L "4 HU, P < 0.001); long-
standing Ml assncisted with wall thinning
and ventricular dilation

Infarct size by MR 31.2% + 22.5% vs DE-
MSCT 33.3% + 23.8% vs early CEEMDCT
24.5% + 18.3%

normal remotc myocardium

DE-MRI

CT-MR concordance of early PD 92%
Ik =054, ¥ < 0.001) and DE 82%
ik = 061, F = 0.001)

Fcr patent artenes = 211 UE-C 1 had

73% and 3P = 85%: for predicting
iollew-up scgment dysfunction, comparcd
with 5K — 574 and SP — @02t for early PO

Dztection myocardial viability por segment:
SN agts, SP a4, PPV aga, NPV 7on,
per-patent 5M 929G, 5P 10053, PPV 100%,

and NPV 85%

(10 muinl; FE-MEL L=-MEI

wall motion

+ 11 min sost-PCl viable — no
subendocardial or transmural
hyperenhancemend; rest TTE/
ow-dose LISE atter 2—4 weeds

CE-DSCT; quantitaive SPECT  Detection of M by CT; SN 75%, 5P 98%,

HPV 58%, and NPV 99%

G4-ADCT wanly and DE
{7 min, n =15} DE MRI

Early PO um all CT and MR innages (11% =
& ve 79% 4 4 of LV mass, B2 =0.72);
DE-CT in 11415 with puod conelation
(R? = 0.85) with DE-MRI

Detection of acute Ml by CT (SN 94%, 5P
97%); Ml size by CT comelated well with
cardiac enzymes (r = 0.82) but moderately
with SPECT fr = 0.48)

64-MDCT (PD, RWMA, EF);
TTE; SPECT

LConclusion
CE-CT can detert chromic Ml

Recentand long-standing Mls may be
difierentiaed based on myocardial CT
attenuation and verericular dimensions

Late-enhancement MDCT appears as
reliable as delayed-enhanced MRI in
assessing infarct size and myocardial

viability in acute M|

CE-MDCT characterizes acute and
chromc Ml with contrast patterns
sitmilan w CE-ME

he presence and size ot EL) and UE
sfter Al is relaed o iollow-up
myecardial functional rocovery

&4-slice CT aficr coronary angiography
for an acute bl may allow for early
evaluaton of viable myocardium

Using SPECT as referenee, D5CT
showed moderate senskivity and
PPV Lut Ligh specificily and NFY kn
detaction of Ml

Fulluwving repe lased MI, eanly
hypoenhancement and delayed
enbaneenent conelawd well

between MDCT and MR

AMI can be identified by MDCT on
the basis of RWMA and PD

Ahtl—aoute MI; CAD—coronary artery disease; CE—contrast enhanced; CMR—cardiac MRI; DE—delayed enhancement; DSCT—dual-source CT; DSE—dobutamine siress echocardiography;
E—early perusion defects; EF—ejecu:-n fraction; FP—irst pass; HU—Hounsfield unit; Lv—Ilefit vents tcular; MOCT—multidetector T l— n'r:,l:c,ardlal Imfarction; WSCT—multlslice CT;

MNPV —nagative peadictive value; PC —parcutanecus coronary internvention; PD—perfusion defects; PPV—pasitive predictive value; BWRMA —egional wall motion abnormalitics; SM—sansitivity;
SP—spedificity; SPECT—single photon emision CT; STEM—5T-ssgment elevation #MI; TTE—transthomcic eciocardiograph.




Quantification of Infarct Size




Myocardial Viability




Dual-Phase CT

Early image (45 sec) Late image (7 min) Early image (45 sec) Late image (7 min)

ED(-) in early image, RD(-) and LE (+or-) in late image

Group ZQ — .

ED(+) in early image, RD(-) and LE (+) in late image

Group 30 — Q

ED(+) in early image, RD(+) and LE (+) in late image




Dual-Phase CT

Group 1

Early image

Late image

99m Tc-PYP

Group 2 Group 3a Group 3b
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CMR: Delayed Enhancement




TYPICAL VIABILITY SCAN




Two Patients with Inferior STEMI
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Two Patients with Inferior STEMI
After PCIl and Follow-up
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Two Patients with Inferior STEMI
Follow-up Echo and Baseline MRI
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Myocardial Function and DHE

* Transmural extent of infarction and contractility
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Marholdt, JACC 2003

Transmural Extent of Infarction (TEI)




Segments with
All Dysfunctional Severe Hypokinesia, Segments with
Segments Akinesia, or Dyskinesia  Akinesia or Dyskinesia
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Transmural extent of hyperenhancement (%)

R. Kim et al NEJM 2000




Prognosis Associated with DHE

Chest pain without known OMI Post-STEMI

ntarct size = 18.5%

RS Infarct size = 18.5%
LGE Present ) (n=63)
p =0.007
Log rank

10

Follow-up Period (months)

Kwong, Circ 2006 Wu, Heart 2008




Additional Information:

Microvascular Obstruction

Sakuma, JMRI 2007
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MO and Prognosis

Microvascular Obstruction
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Wu, Circulation 1998




AMI with Edema

Sakuma, JMRI 2007




T2WI for Edema in Ml

T2WI-triple IR Myoview Scan
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With a Newer Sequence

Chronic M1
Kellman, Magn Reson Med 2007




(The “Grey” Zone)
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STEMI ?
Chest and left arm pain for 1 hr.
Increased Troponin




65 year old woman with chest pain
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Cine Delayed Enhancement

Courtesy of Siemens Med. Systems




Cardiac MRI New Technology

Diffusion Tensor
Imaging

Myocardial Strain
Imaging




Evaluation of Chest Pain

Prognosis @QQ Function

Viability QAy Infarct size

Unstable Hemodynamics
and Complications




