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MuscleMuscle 100100 600600 4040

LiverLiver 9191 270270 5050

Renal medullaRenal medulla 9595 680680 140140

FatFat 9898 180180 9090

White matterWhite matter 100100 390390 9090

Gray matterGray matter 9494 520520 100100

BloodBlood 9090 800800 180180

WaterWater 100100 25002500 25002500
Source: Adapted from Source: Adapted from BushongBushongSC.  Magnetic Resonance Imaging. SC.  Magnetic Resonance Imaging. 
St. Louis: C. V. St. Louis: C. V. MosbyMosby, 1988: Tables 6, 1988: Tables 6--1, 61, 6--2, 62, 6--3.3.

11H densityH density T1T1 T2T2
Tissue Tissue (% H(% H22O)O) (ms)(ms) (ms)(ms)
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HemochromatosisHemochromatosis

Anderson LJ. Anderson LJ. EurEur Heart J 01; 22: 2171.Heart J 01; 22: 2171.

Wood JC. Circulation 05; 112: 535.Wood JC. Circulation 05; 112: 535.
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LV mass, Volumes and EFLV mass, Volumes and EF
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LV mass, Volumes and EFLV mass, Volumes and EF

Axial                           Coronal                        Sagital
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LV mass, Volumes and EFLV mass, Volumes and EF

•• Gold standard mass/volume/ejection fractionGold standard mass/volume/ejection fraction ..11

•• High Reproducibility:High Reproducibility: 22 11Bellenger NJ. Bellenger NJ. EurEur Heart J 00; 21: 1387.Heart J 00; 21: 1387.
PennellPennell DJ. DJ. EurEur HertHert J 04; 25:1940.J 04; 25:1940.

22Grothues F. Am J Grothues F. Am J CardiolCardiol 02; 90: 29.02; 90: 29.

1313132132LVEDV 10 mlLVEDV 10 ml

11118787LVEF 3%LVEF 3%

10103939LV mass 10 gLV mass 10 g

MRIMRITTETTE
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•• Sensitivity = 81Sensitivity = 81 --91%, specificity = 7591%, specificity = 75 --100%.100%.

•• NPV (events/3y) NPV (events/3y) ~~ 9797--99%.99%.

Dobutamine stress MRIDobutamine stress MRI

33Rerkpattanapipat  P. J Rerkpattanapipat  P. J CardiovascCardiovasc MagnMagn ResonReson 01; 3: 21.01; 3: 21.
PaetschPaetsch I. Circulation 04; 110: 835.I. Circulation 04; 110: 835.

44Hundley WG. Circulation 02; 106: 2328.Hundley WG. Circulation 02; 106: 2328.
JahnkeJahnke et al. Circulation 07;115:1769.et al. Circulation 07;115:1769.

BasalBasal 10 10 �� gg/kg/min/kg/min 20 20 �� gg/kg/min/kg/min 40 40 �� gg/kg/min/kg/min
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Segmental contractilitySegmental contractility

Castillo E. Castillo E. RadiographicsRadiographics 03; 23 (S1): 127.03; 23 (S1): 127.

GotteGotte, MJ. J Am , MJ. J Am CollColl CardiolCardiol 01; 37: 808.01; 37: 808.
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Myocardial Perfusion by MRIMyocardial Perfusion by MRI

�� ,3�����
���
�,3�����
���
�
�=�
��������4(�<#��=�
��������4(�<#�
�������"
������������������"
�����������
����
�
��
�����
�
��
�
�����������
��������������
���
�����
��������
���
������
�������������
�������
�
9����
�
�����%�
9����
�
�����%

StrStr esess s 

Rest Rest 



MG/07MG/07

Normal
Perfusion

Trans-mural
Perfusion

Defect

Sub-endocardial
Perfusion

Defect

0.25 mm       1 mm       5 mm       
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Kim R, et al. Circulation 1999;100:1992-2002.

Figure 5. Comparison of ex vivo MR images with TTC-
stained slices in 1 animal at 3 days after infarct. 



MG/07MG/07

������ !! ��
�����"������
�����"���� !! �	#�	����	
�	#�	����	




MG/07MG/07

Kim RJ et al.  NEJM 2000;343:1445.

Extent of hyperenhancement on delayed images identi fies viable Extent of hyperenhancement on delayed images identi fies viable 
myocardium prior to revascularizationmyocardium prior to revascularization
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Figure 4. Relation between the transmural extent of hyper-enhancement before 
revascularization and the likelihood of increased contractility after revascularization.
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Delayed HyperDelayed Hyper --EnhancementEnhancement
Prognosis in 221 patients without prior MIPrognosis in 221 patients without prior MI

KwongKwong , Circulation 2006;113:2733, Circulation 2006;113:2733 --4343
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Delayed HyperDelayed Hyper --EnhancementEnhancement
Detection of PCIDetection of PCI--induced MIinduced MI

SelvanayagamSelvanayagam , Circulation 2005;111:1027, Circulation 2005;111:1027 --3232
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Microvascular Microvascular obstructionobstruction

Prognostic implicationsPrognostic implications

22Wu KC. Circulation 98; 97: 765.Wu KC. Circulation 98; 97: 765.
Taylor AJ. Circulation 04; 109: 2080.Taylor AJ. Circulation 04; 109: 2080.
HombachHombach V. V. EurEur Hear J 05; 26: 549.Hear J 05; 26: 549.
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Myocardial edema (T2W)Myocardial edema (T2W)

Bouchard A. Am Heart J 89; 117: 281.Bouchard A. Am Heart J 89; 117: 281.
SchulzSchulz --MengerMenger J. J Am J. J Am CollColl CardiolCardiol 03; 42: 513.03; 42: 513.
AbdelAbdel --AtyAty H. Circulation 04; 109: 2411.H. Circulation 04; 109: 2411.
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Ibanez, Circulation 2007;115:2909-16.
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Ibanez, Circulation 2007;115:2909-16.
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Dilated Dilated CardiomyopathyCardiomyopathy

DH Pattern

0%

20%

40%

60%

80%

100%

CAD No CAD

Absent "Ischemic" "Non-ischemic"

McCrohonMcCrohon JA. Circulation 03; 108: 54.JA. Circulation 03; 108: 54.

SorianoSoriano CJ. J Am CJ. J Am CollColl CardiolCardiol 05; 45: 743.05; 45: 743.

CasoloCasolo G. Am Heart J 06; 151: 101.G. Am Heart J 06; 151: 101.
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MyocarditisMyocarditis

MahrholdtMahrholdt H. Circulation 04; 109: 1250.H. Circulation 04; 109: 1250.
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MyocarditisMyocarditis
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MahrholdtMahrholdt H. Circulation 04; 109: 1250.H. Circulation 04; 109: 1250.
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Srichai, Am Heart J 2006;152:75-84.
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Hypertrophic Hypertrophic CardiomyopathyCardiomyopathy

RickersRickers C. Circulation 05; 112: 855.C. Circulation 05; 112: 855.

ChoudhuryChoudhury L. J Am L. J Am CollColl CardiolCardiol 02; 40: 2156. 02; 40: 2156. 

Moon JCC. J Am Moon JCC. J Am CollColl CardiolCardiol 03; 41: 1561.03; 41: 1561.
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Chimenti, Circulation 2004;110;1047

* 4 of 34 consecutive middle age women diagnosed with HCM
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SarcoidosisSarcoidosis
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TadamuraTadamura E. AJR 05; 185: 110.E. AJR 05; 185: 110.

SmedemaSmedema JP. JACC 05; 45: 1683.JP. JACC 05; 45: 1683.

SmedemaSmedema , Chest 2005:128:1629., Chest 2005:128:1629.
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Nazarian, Circulation 2005;112-2821.
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AmyloidosisAmyloidosis
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MaceiraMaceira AM. Circulation 05; 111: 195.AM. Circulation 05; 111: 195.

PeruginiPerugini E. Heart 06; 92: 343.E. Heart 06; 92: 343.
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AmyloidosisAmyloidosis
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MaceiraMaceira AM. Circulation 05; 111: 195.AM. Circulation 05; 111: 195.

PeruginiPerugini E. Heart 06; 92: 343.E. Heart 06; 92: 343.
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AmyloidosisAmyloidosis
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MaceiraMaceira AM. Circulation 05; 111: 195.AM. Circulation 05; 111: 195.

PeruginiPerugini E. Heart 06; 92: 343.E. Heart 06; 92: 343.
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