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Definition of Viabllity

e Clinical
— Metabolism: Presence of glucose uptake
— Perfusion / Perfusion reserve
— Morphology: Wall thickness, wall thickening

— Contractility:
Recovery after treatment / Contractile reserve

e Histologic
— Presence of living myocytes

Kim et al. Herz 2000



Merits of MRI as “one-stop exam”

- Morphology
- Function

- Perfusion

- Viabilit




Merits of MRI as “one-stop exam”

- Morphology: 172 wi, T1 Wi

» Function: Cine MR, Myocardial Tagging

« Perfusion: MR Perfusion (rest/stress)

- Viability: Delayed Enhancement, Low dose DSMR etc.




Merits of MRI as “one-stop exam”

- Morphology: 172 wi, T1 Wi

» Function: Cine MR, Myocardial Tagging

+ Perfusion: MR Perfusion (rest/stress)

- Viability: Delayed Enhancement, Low dose DSMR etc.




MRI for Myocardial Viability

1. Detection of Myocyte necrosis or scar:
Delayed Enhancement (DE) MRI

2. Assessment of LV function:

 Myocardial mass:




. Delayed Enhancement MRI

200 - 300 msecs

Seg IR-TFL (Null Post)



DE-MRIvs TTC
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Reperfused vs Non-reperfused Infarction
In Vivo Ex Vivo TTC
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Delayed Enhancement MR

Area of delayed enhancement

= nonviable myocardium




Delayed Enhancement MR

e Detection of Myocardial Infarction
- Acute Infarction
- Chronic (healed) Infarction




DE-MRI vs SPECT




DE-MRI vs SPECT




Detection of MIl: DE-MRI vs SPECT
A study in 12 dogs
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Detection of MIl: DE-MRI vs SPECT

Detection of subendocardial infarcts

*Animal Research  *Human Study

CE-MRI  100/109 (92%)  181/181 (100%)

Wagner et al. Lancet 2003



DE-MRI vs PET

equatorial

* |n severe iIschemic heart

failure, hyperenhancement
on DE-MRI as a marker of
myocardial scar closely

agrees with PET data.




Detection of MI: DE-MRI vs PET
Assessment of Myocardial Viability With

Contrast-Enhanced Magnetic Resonance Imaging
Comparison With Positron Emission Tomography

A study in 31 patients with ischemic heart failure

PET(t) PET(nt) PET(V)
MRI(t) 126 11 38
MRI(nt) 7 27 51
MRI(V) 13 21 695

t : transmural, nt : non-transmural, v : viable

Conclusions—In severe 1schemic heart fatlure, MRI hyperenhancement as a marker of myocardial scar closely agrees with

PET data. l\lthuun | hyperenhancement correlated with areas of decreased flow and metabolism, 1t seems to identify scar
_teflecting the higher spatial resolution.

Klein et al Circulation 2002




Lee SD 76/F

 C.C: Aggravated dyspnea for 1 week

« PMH: Diabetes mellitus for 10 years

« Cardiac Echo: Hypokinesia on anterolateral wall,
apical to basal

e Cardiac enzyme :




Lee SD 76/F







Detection of Multiple Foci of Ml
In Addition to the Expected Lesion
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v" Induced ischemia: mid-anterolateral wall
v Normal motion / no enhancement: viable !

47/F chest pain




DE-MRI: CLINICAL IMPLICATIONS

* Detection of Myocardial Infarction
- Acute Infarction
- Chronic (healed) Infarction




DE-MRI Detection of Healed MI

harge Infarct

10 months 5 months 4 months
3300 IU/L 5912 IU/L 3352 |U/L
294 ug/L 792 ug/L 389 ug/L

Wu et al. Lancet 2001



DE-MRI Detection of Healed MI

Small Infarct

13 months 2 months 3 months
513 IU/L 219 |U/L 508 IU/L
62 pg/L 12 pg/L 35 pg/L

Wu et al. Lancet 2001




Limitations of DE-MRI:
Differentiation between Acute and Chronic MI?

TL-201 SPECT




DE-MRI vs T2 MRI




DE-MRI vs T2 MRI




DE-MRI: CLINICAL IMPLICATIONS

* Detection of Myocardial Infarction
- Acute Infarction
- Chronic (healed) Infarction

* Prediction of Functional Recovery after




DE-MRI: Functional Recovery




DE-MRI: Functional Recovery




Assessment of Myocardial Salvage

An animal study In 15 dogs
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Assessment of Myocardial Salvage

An animal study in 15 dogs
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Assessment of Myocardial Salvage

A prospective study in 61 patients
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MRI for Myocardial Viability

1. Detection of Myocyte necrosis or scar:
DE-MRI

2. Assessment of LV function:

 Myocardial mass:




2. LV Function: cine vr
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Analysis of LV Function

* Visual gualitative assessment
Quantltatlve assessment

Ejection fraction
Stroke volume
Cardiac output

ED ﬂhﬂ:n : 0.0 ms  { phase 1 1
E[| ”-l”m'_. : .EI:.EI. m-l

Ec phq'P : 461.0 ms ( phase 9 3
ES wolume »ooale.

ED wall mass

ED wall + papillary mass

ED wall - correct. mass

ED wall + p4p1114r - correct. mass

Heart rate




Quantitative Assessment

e More accurate than visual assessment




Real Time Cine MR

« Retrospective TFE Synchronized Real Time
Multi Slice (M2D) B-TFE

* Free breathing, real time, no breathhold
— Pediatric patients, sick patients




2. LV Function:

“contractile (Inotropic) reserve”

DE-MRI: impaired specificity as a predictor of functional
recovery in non-transmural scars (1% to 74%).

Low dose DSMR: superior to DE-MRI as a predictor of
functional recovery and does not depend on the




DSE vs DSMR
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Low Dose DSMR




Low Dose DSMR




Low Dose DSMR
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2. LV Function: Tagged MR




Tagged MRI
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Conclusion

1. Delayed enhancement MRI

Detection of area with myocyte necrosis
Acute MI vs. chronic Ml (with T2 MRI)
Prediction of functional recovery




Thank You
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Tae-Hwan Lim, MD, PhD
Department of Radiology, Asan Medical Center
University of Ulsan College of Medicine

Seoul, Korea
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