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Myocardial Infarction
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- Myocardium at risk -

Late gadolinium Enhancement (LGE) T2-weighted Imaging



Myocardial Infarction

- Myocardium at risk -

Always Transmural Extension

S1 is related to tissue water
(both intra- and extracellular)

Long lasting T2-w abnormalities
(retrospective determination of myocardium at-risk)




- Myocardium at risk -
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- Myocardium at risk -
Myocardial Hemorrhagia

MH was an independent predictor of

60 - LV ESV change during FU
50 -
40
=
c 30
£ T
w 20 f—
LLJ P —
> 10 E |
o O ey
& —10 - ;
L-C) e
—20 A
_30 -
—40 A
1° quart 2° quart 3° quart 4° quart

MI size (% of LV)

Ganame J, Bogaert J et al. EHJ 2009




Myocardial Infarction

Myocardium at
risk

Myocardial Infarction

Myocardial
Necrosis




-Myocardial Necrosis —
Late Gadolinium Enhancement (LGE) Imaging

Late Gadolinium Enhancement (LGE) T2-weighted Imaging



-Myocardial Necrosis —
Late Gadolinium Enhancement

Blood Pool

T Infarcted/Scarred Myocardium
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Myocardial Infarction

- Myocardial Necrosis -

LGE had a sensitivity of 92% for sub-endocardial infarcts (<50%)
SPECT only 28%.

A. Wagner et al. Lancet 2003



Myocardial Infarction

- Myocardial Necrosis -
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Kim et al. Circulation 1999



Myocardial Infarction

- Myocardial Necrosis -
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uUbendocardial M1

Detection of myocardial necrosis
contrast between infarcted and

Masci PG et al Circulation 2007



- Combination of T2-w and LGE imaging -

1- Differentiation between Acute vs Chronic MI

2- Determination of Myocardial Salvage




- Combination of T2-w and LGE imaging -

1- Differentiation between Acute vs Chronic MI

2- Determination of Myocardial Salvage




Myocardial Infarction

- Combination of T2-w and LGE imaging -

Recent or Old Myocardial Infarction ?

in‘.? .

Recent MI Aborted MI Old MI
(acute or subacute) (in acute setting) (Chronic MI)




- Case Presentation -




- Combination of T2-w and LGE imaging -

1- Differentiation between Acute vs Chronic MI

2- Determination of Myocardial Salvage




- Combination of T2-w and LGE imaging —
Myocardial Salvage

[ AAR extent — MI size ] / AAR extent




-Combination of T2-w and LGE imaging —
Myocardial Salvage

Myo. at risk= 23% of LV
MI size= 9% of LV

Myo. at risk= 13% of LV
MSI=0.62 MI size= 5% of LV




Myocardial Infarction

Masci PG et al. JACC Img 2010



- Myocardial Salvage -

Masci PG et al. JACC Img 2010



Myocardial Infarction

- Myocardial Salvage -

Myocardial salvage was also independently associated with
early ST-segment resolution (S5-coefficient=0.61, p<0.0001)

Masci PG et al. JACC Img 2010
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Myocardial Infarction

- Microvascular Obstruction -

e Impaired Reperfusion at Tissue Level
— Severe edema compressing intramural vessels
— Endothelial cells swelling
— Erythrocites and leucokites cells plugging
— Microvasculature necrosis
— Distal embolization

Main Determinants

Myocardial Ischemia Reperfusion Injury Degree of myocardial
necrosis




Myocardial Infarction

- Microvascular Obstruction -

First-pass Perfusion Late Gadolinium Enhancement




Myocardial Infarction

- Microvascular Obstruction -
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Myocardial Infarction

- Microvascular Obstruction -

MRI Hypoenhancement

MRI Hypoenhancement
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Myocardial Infarction

- Microvascular Obstruction -
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Microvascular Obstruction is a negative prognostic
predictor at Cox-multivariate analysis after correction for Ml size

Hombach et al EHJ 2005 26, 549-557 Wu et al Circulation 1998; 97: 765-772



Myocardial Infarction

Microvascular | = [ Myocardium at
Obstruction

Healing_ and Myocardial
scarring Nnecrosis




Myocardial Infarction

- Infarct Healing -
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Myocardial Infarction

- Infarct Healing -




Myocardial Infarction

- Infarct Healing -




Myocardial Infarction

- Infarct Healing -
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Baseline/Follow-up Change (%)

Myocardial Infarction

- Infarct Healing -
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Myocardial Infarction

- RV Infarction -




31%

10%

Myocardial Infarction

- RV Infarction -

271 patients
CMR study

—

29 excluded

242 patients
enrolled

|

51% 123 RV-edema present

!

T4 RV-LGE present

25 RV-LGE present

l

}

119 RV-edema absent

4w baselineRV-edema

49%

1 <4mm baselineRV-LGE

49 RV-LGE absent

TM9RV-LGE absent

1 <4mmm follow-up RV-LGE

98 RV-LGE absent

119RV-LGE absent

Masci PG et al Circulation 2010



Myocardial Infarction

RV edema was detected
in 33%0 of anterior Ml

RV LGE was detected
in 12%b0 of anterior Ml

Masci PG et al Circulation 2010



Conclusions

Fondazione Monasterio Gasthuisberg University Hospital
CNR/Regione Toscana Leuven
Pisa Belgium

ltaly




Myocardial Infarction

Microvascular | = [ Myocardium at
Obstruction

Healing_ and Myocardial
scarring Nnecrosis




Myocardial Infarction




Myocardial Infarction




Animal Groups Regions Examined By EPXMA
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Myocardial Necrosis
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Myocardial Infarction

1) Immagini tardive post-contrasto T1-w GRE IR :
“delayed enhancement” '

2) Eccellente correlazione con i modelli animali (aree
TTC negative)

3) Ottima risoluzione spaziale
4) Eccellente SNR e CNR

5) (Sl area necrotica/SI miocardio sano)x100 = ~ 500%

Subendocardica |




LA

= Dng 2 -!r_:.".l.,”I;"r'l!]'l:'l'

E

&l DochiEs idgm

Pfrm.lrn:rtl RC .
Doppler ; L
lowmeter
eversible

Oecluder

DAY 0

% Wall Thickening
o & B B &

Infarction -0 —_— T
Reversible S et e L
lschemia B noma Occiusion Occlusion
DOPPLER FLOW —
E =
E a0o-
ff:f;fﬁffgf;ﬁf '?—‘F:f ‘.ir:f € E 3504
% ﬂ;ﬂsz;ff}frﬁﬁﬂiﬁ! ﬁ [ E - 1
DAY 3 — e
CINE CINE CINE CONTRAST 25 ol
EE
E 1#/3—-_-5 e
WEEK 3 T | I T - C - m "m' Declumhan

CINE CONTRAST




- Myocardial Salvage -

Comprehensive CMR study in ST-segment elevation MI

Determination of the Myo. at risk MI size quantification by
by T2-w STIR imaging late gadolinium enhancement (LGE)

Myocardial Salvage
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Myocardial Infarction

- Myocardium at risk —
T2-weighted imaging

Acute Myocarditis Acute Myocardial
Infarction




- Ischemic Pattern -

Masci PG et al J Am Coll Cardiol Img 2010



- Ischemic Pattern -

Myocardial Salvage Index (MSI) = [ AAR extent — MI size ] / AAR extent

Adverse LV remodeling = increase of LV ESV = 15%

Masci PG et al J Am Coll Cardiol Img 2010



- Ischemic Pattern -

Masci PG et al J Am Coll Cardiol Img 2010
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Myocardial Infarction

- Microvascular Obstruction -

Early after Gd 20 minutes after Gd
| | | |

First-pass Perfusion Postcontrast Imaging







Ottima correlazione

con i dati sperimentali
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Event-free survival (*c)
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