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Pros y contras

A favor: En contra:

Elevada precision Duracion del estudio
espacial Disponibilidad

Alta reproducibilidad de Coste

los resultados Necesidad de un ritmo
Independencia de la cardiaco estable
“ventana” Claustrofobia

No utiliza RX Uso de contraste (IR
Permite caracterizacion terminal)

tisular Incompatibilidad con
dispositivos implantables




Caracterizacion tisular

10000 biopsias medulares anuales

1300 biopsias renales anuales

¢,? biopsias cardiacas anuales




Aumento de la
matriz extracelular
modificacion
de su arquitectura

Necrosis celular




Tipos de secuencias

REALCE
TARDIO
GADOLINIO

PERFUSION




Causas Causas no isquémicas
Isquémicas/valvulares 1. Estudio morfolégico

1. Estudio morfologico 2. Caracterizacion tisular

2. Deteccion de isquemia e Edema

3. Valoracion de viabilidad e Fibrosis
miocardica L esion tisular
4. Pronostico clinico

e Hierro

3. Prondstico clinico

Necrosis celular
Fibrosis

Disfuncion [k Disfuncion
sistolica = diastélica

Insuficiencia
cardiaca




Valoracion morfologica

Morfologia y funcionalidad de ventriculo izquierdo

Anomalias de la contractilidad y presencia de escaras

Diagnostico diferencial de aneurismas y
pseudoaneurismas

Presencia de trombos intracavitarios

Medicion directa de valvulopatias adrtica y pulmonar




Isquémical/valvular

B. Transmural Infarct




A Subendocardial Infarct




Isquémical/valvular
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Deteccion de isquemia
miocardica
Las secuencias de perfusion permiten valorar en tiempo real la

llegada de contraste al musculo cardiaco a través de la circulacion
coronaria.

Se realiza un estrés farmacologico para poner de manifiesto las
insuficiencia coronarias y se compara con las imagenes en reposo
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MR-IMPACT II: Magnetic Resonance Imaging
for Myocardial Perfusion Assessment in Coronary

artery disease Trial: perfusion-cardiac magnetic
resonance vs. single-photon emission computed
tomography for the detection of coronary
artery disease: a comparative multicentre,
multivendor trial

For this evaluation, 26 (5.6% of 465) CMR and 17 (3.7% of 465,
P=021 vs. CMR) SPECT studies were deemed non-evaluable
by the MR and SPECT readers, respectively. The prevalence of
CAD on CXA was similar in the studies excluded and included
in the efficacy analysis (21 of 40 vs. 206 of 425, respectively,
P=0.74). When applying a single, i.e. binary threshold, to the

CMR and SPECT images, the sensitivity scores were 067 and
0.59, respectively (P = 0.024, paired t-test), with the lower confi-

dence level for the difference of +0.02, indicating superiority of
CMR over SPECT for sensitivity (efficacy population: n = 465).
The specificity score for CMR and SPECT was 0.61 and 0.72, re-
spectively (P = 0.038, paired t-test) with a lower confidence level

for the difference of —0.17, indicating inferiority of CMR vs.
SPECT for specificity For CMR and SPECT, sensitivities
(mean + SD of all readers) were 75 + 7 and 59 + 10%, respect-
ively (P = 0.03) and specificities were 59 + 8 and 72 + 14%, re-
spectively (P = 0.03). Positive and negative predictive values and
accuracies (mean + SD of all readers) for CMR were 70 + 5,
65 + 5, and 68 + 5%, respectively, and for SPECT 73 + 8, 60 +
3, and 65 + 3%, respectively (no significant differences).

The main results of the trial can be summarized as follows: (i) the
primary endpoint of non-inferiority of CMR vs. SPECT for the de-
tection of CAD was met for sensitivity, but not for specificity. (ii)
No severe adverse effects occurred in the 515 patients who
received the MR CM during pharmacological stress CMR.

Schwitter J el al. Eur Heart J 2013 (34): 775-781




Cardiovascular magnetic resonance and single-photon
emission computed tomography for diagnosis of coronary
heart disease (CE-MARC): a prospective trial

John P Greenwood, Neil Maredia, John F Younger, Julia M Brown, Jane Nixon, Colin C Everett, Petra Bijsterveld, John P Ridgway,
Aleksandra Radjenovic, Catherine| Dickinson, Stephen G Ball, Sven Plein

Background In patients with suspected coronary heart disease, single-photon emission computed tomography

A Al patients (angiographic cutoff=50% LMS; B Al patients (angiographic cutoff =50% LMS, (SPECT) is the most widely used test for the assessment of ]II"D(élldia! i-;chaenn_a. but its diagnostic accuracy is

=70% for LAD, LCx, and RCA) LAD, LCx, and RCA) reported to be variable and it exposes patients to ionising radiation. The aim of this study was to establish the

(MR . 10— By diagnostic accuracy of a multiparametric cardiovascular m.agneti( resonance (CMR) protocol with x-ray coronary

— SPECT — - o angiography as the reference standard, and to compare CMR with SPECT, in patients with suspected coronary
N 0.9 T heart disease.

084 ) . Methods In this prospective trial patients with suspected angina pectoris and at least one cardiovascular risk factor
0.7 were scheduled for CMR, SPECT, and invasive x-ray coronary angiography. CMR consisted of rest and adenosine
stress perfusion, cine imaging, late gadolinium enhancement, and MR coronary angiography. Gated adenosine stress
and rest SPECT used =T tetrofosmin. The primary outcome was diagnostic accuracy of CMR. This trial is registered
at controlled-trials.com, number ISRCTN77246133.

Sensitivity

Findings In the 752 recruited patients, 39% had significant CHD as identified by x-ray angiography. For multiparametric
CMR the sensitivity was 86-5% (95% CI 81-8-90-1), specificity 83-4% (79-5-86-7), positive predictive value 77 -2%,
(72-1-81-6) and negative predictive value 90-5% (87-1-93-0). The sensitivity of SPECT was 66-5% (95% CI
60-4-72-1), specificity 82-6% (78-5-86-1), positive predictive value 71-4% (65-3-76-9), and negative predictive value
79-1% (74-8-82-8). The sensitivity and negative predictive value of CMR and SPECT differed significantly (p<0-0001
for both) but specificity and positive predictive value did not (p=0-916 and p=0-061, respectively).

CMR 0-29 (0-86-0-91) e CMR 0-84 (0-81-0-87)
SPECT 074 (0:70-0.78) ) SPECT 0-69 (0-65-073)
pe0-0001 p<0-0001
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Interpretation CE-MARC is the largest, prospective, real world evaluation of CMR and has established CMR’s high
diagnostic accuracy in coronary heart disease and CMR’s superiority over SPECT. It should be adopted more widely
C Single vessel disease (angiographic cutoff =50% D' Two or three vessel disease (angiographic cutoff than at present for the investigation of coronary heart disease.

LMS; =70% for LAD, LCx, and RCA) =50% LM5; =70% for LAD, LCx, and RCA)

1.0 .
Interpretation

CE-MARC is the first large-scale trial of a multiparametric CMR protocol for the diagnosis
of stable coronary heart disease. CMR had better sensitivity and negative predictive values
than SPECT for coronary heart disease diagnosis, with much the same specificity. These
findings support the wider adoption of CMR for coronary heart disease diagnosis and its
inclusion in evidence-based clinical management guidelines.

0.9
0-8

Sersi tivity

CMR 0-87 (0-83-0-90) s CMR 0-91 (0-87-0-95) Greenwood JP et al. Lancet 2012;379.453-60.
SPECT 071(0-66-076) . SPECT 077 (0-72-0-83)
p0-0001 p<0-0001
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Viabilidad miocéardica

e Las secuencias de realce tardio de gadolinio permiten
determinar la extension y el grosor de la lesion
Isguémica y asi como la presencia de miocardio viable y
Su grosor. Se considera actualmente el método de
referencia para la valoracion de la viabilidad miocardica
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RESUMEN

Introduccidn y objetivos; Se ha demostrado el valor pronéstico de varios indices de resonancia magnética

Fer— 134 4 Ao Tyryden
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Palabras clave:

Pronostico

Infarto agudo de miocardio con elevacion
del segmento 5T

cardiaca a medio plazo tras un infarto agudode miocardio con elevacion del segmentoST. La extensionde la
necrosis transmural permite una prediccion simple y exacta de viabilidad miocardica. Sin embargo, se
desconoce su valor pronostico a largo plazomas alla de una completa evaluacion clinica y por resonancia
N uestTa Nipotesis 65 que [aevaluacion semicuantitatva de la extension de ia i ANSIMUral es el mejo

indice de resonancia para predecir el prondstico a largo plazo tras un infarto con elevacion del segmento ST.
Metodos: Se realizo un estudio cuantitativo con resonancia a 206 pacientes consecutivos tras un infarto

o olo np— e porrmyon tny selsifale = 0 nimorn Ao oo rmyomt

& ol ® F

alterados, modelo de 17 segmentos) edema, contractilidad basal y tras dobutamina, perfusion d

paso, obstruccion microvascular y extension de la necrosis transmural.

Resultados: Duran guimiento (mediana m nacien ieron un prim
cardiaco adverso (8 muertes cardiacas, 11 infartos y 10 reingresos por insuficiencia cardiaca). Estos
eventos se asociaron con mayor alteracion de los indices de resonancia. Tras un ajuste multivariable, la

extension de la necrosis transmural fue el Gnico indice de resonancia con asociacion independiente con

los eventos cardiacos adversos (razon de riesgos = 1,34 [1,19-1,51] por cada segmento con Necrosis
transmural > 50%; p < 0,001).
Conclusiones: Un sencillo andlisis semicuantitativo de la extension de la necrosis transmural es el indice

de resonancia cardiaca mas potente para predecir el prondstico a largo plazo tras un infarto agudo de
miocardio con elevacion del segmento ST.
© 2013 Sociedad Espariola de Cardiologia. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.




Miocardiopatia no isquemica
Diagnostico

Secuencia

Cine-RM Patron de realce

de gadolinio Diagnéstico

Morfologia
Caracteristica

RT SUBEPICARDICO RT SUBENDOCARDICO DIFUSO
RT INTRAMIOCARDICO

QOO 00

Sarcoidosis, miocarditis, enfermedad de Chagas, Amiloidosis, asclerosis sistémica

Idlupatlu SL}JIEL ngd crénica preamn enfermedad de Fabry postrasplante




No isquémica




Valoracion prondstica en pacientes con
miocardiopatia dilatada idiopatica

Mortalidad

Presencia
fibrosis




Association of Fibrosis With Mortality
and Sudden Cardiac Death in Patients
With Nonischemic Dilated Cardiomyopathy

Presence of
Midwall Fibrosis

[
All Patients No Yes
(N=472) (n = 330) (n=142)

Age, mean (SD), y 51.1 (14.7) 51.2(15.0) 509141

Male sex, No. (% 324 (68.6) 214 (64.9) 110(77.5
Diabetes, No. (% 35 (7 4 27 (8.2 8(5.6)

Smoker, No. (%) 1(19.9) 0.7) 29 (20.4

Medical history, )
VF or sus 2] 25 (5.3 " 14 (9.9)
Atrial fibrillation
Alcohol excess 50 (11 ; 2.4) 18 (12.7
Family history of DCM, No. (%) 36 (7 21 (6 15(10.6

7 (e 7
£3 10.:

Heart rate, mean (SD), beats/min
Blood pressure, mean (SD), mm Hg

Systolic

Diastolic
Left bundle-branch block, No. (%
NYHA functional class, No. (%)

38 (26.8

4(2.8) P 4 AREA OF
# DETAIL

Medications at baseline, No. (%)
ACE inhibitor or ARB 127 (90.5) 293 (88.8) 134 (94.4
B-Blocker 2 (68.2) 223 (67.6) 00 (60.7
Loop diuretic 243 (51.5) 14 3.9 08 (69.0

Aldosterone antagonist 150 (31.8)

| = | Co

Aspirin 148 (31.4)

Warfarin 130

128 (27.1)

Digoxin

D= (MMM

L

Amiodarone

ume index, 1351

-systolic volume index, mL/m? 88.6 (45

oke volume, ml 92.1 (2

| ejection fraction, 9 37.2 (13.1)

LV mass index, g/m? 101.3 (29.8) 00.3 (30.0) 106.1(28.8

Extent of late gadalinium enhancement, 25(1.2-4.8)
mediar R), %

JAMA, March 6, 201

Corrected on June
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Predicted Risk With

LVEF and Midwall

Fibrosis Status, %
Predicted Risk With | |
LVEF Alone, % 0-5 5-10 10-20 =20 Total

Deaths

0-5 2 0 0 0 2
5-10 0 5 0 10
10-20 0 2 11 24
=20 0 0 30 37
CONCLUSIONS Total 2 7 23 41 73

Assessment of midwall fibrosis with jill Survivors -
LGE-CMR provided independent prog- 0-5 -
nostic information in patients with il 5-10 46
nonischemic dilated cardiomyopathy. 10-20 0

LGE-CMR imaging improved risk —20) 0 0 32 67 99
511‘aLEfic:allo‘q bf:}'f}\ni:i_LE’EF for all- gl T 68 119 124 88 399
cause mortality and SCD. The poten- il =—— — — — : o 5 —
tial clinical utility of midwall fibrosis :EHJ;:_;C = "‘"i:“:r_lfr“:r_l'l‘_lrﬂ',lltft_'j'“", :,E_.':,I’ 'a:.':'_— e s vl bre Sl If :"rj ";; ebrtprt J:i'rj]_
evaluated by LGE-CMR in the risk i }-.._'.-:rk'ua'.'-.‘..:.r.'-:an fied or survived duri 1 follow-up. Corect reckassifications are shaded _-1I-'-'. J 2y and incormect re
stratification of patients with dilated classifications are shaded dark gray

cardiomyopathy requires further in- Predicted Risk With LVEF

Plus Midwall Fibrosis

vestigation. Status, %

I 1

Predicted Risk With LVEF Alone, % 0-15 =15 Total
Patients With Armrhythmic Event
Predicted risk with LVEF alone

=15 12 23 35

otal 23 42 65
Patients Without Arrhythmic Event
Predicted risk with LVEF alons
0-15 218 264
=15 80 Y 143

otal 307 100 407



The Prevalence and Prognostic Significance of

-

Ventricular Systolic Dysfunc onischemic
Dilated Cardiomyopathy

" i . A Al-Cause Mortality or Transplantation
Table 1. Baseline Characteristics of the Study Group According to the Presence (RVSD+) or Absence

(RVSD-) of Right Ventricular Systolic Dysfunction

10 —
Al Patients RVSD- AVSD + w"--_ﬂ“ =
N

A All-Cause Mortality or Transplantation

Characteristics {n=250) [n=154) (m=125) PValue
Age, ¥ E0.B=14.0 . 0.081
Male se, n (%) 171 [B8.4) E5.0 8 0.232
History of VF or sustained VT, n (%) 15 (B.0) 5.5 | 0.638
History of AF, n (%) EHEER]

Diabetes meditus, n (%) 21 (B4

Smeaker, n (%) q7(18g

History of slcohal axcezs, n %) 228

Fanmily Ristory of DCM, n (%) 1872 ; ¥ T ' v . W ————= NN
Heart rata, bestz/min ToEx149 724+134 5 - -
Systalic lood pressurs, mmig 1121189 173.0=17.4 y ML ; 2

Diasbolic blood pressure, mmHg 726116 720109 T0.2+128 Fse B

LBBE, n (%) BE [Z6.4) 51(311) 15(17.4)

NYHA funclionsl diass, n (%) B cardicvassular Marality or Transplantanion

Ewant Fraw Survival (%)
= @

H
Ewanil Fras Survlval ")

&
Yoars

B Cardiovascular Maortality or Transplantation

102 (41.2) 84(513 19221 - s =
% [38.4) 833 = 1
85 (12.0) 15128
824

i
-
wn

Medications 5t basaling, n (%)
Aspirn B2 (328
‘Warfarin B4 (25.6) {ir.1) 3419
fi-blocker 162 (B4.8) 98 (598 64 (74.4)
ACE-inhilitor or ARE 20 @24 145 (B9.04
Amiadarong 2B (104 19{11.6 7
Digaxin 42(16.8) 18 (1.0 2y . 0
Statin 58 (233
Loop diunetic 128 (51.3) ) ] :" T‘.:: -
Aldosterone antagonist 82 (32.8) Y k] 12y =l VRN Be

Evant Froa Survival (%)
@
=

H =
Event Frae Survival (%)

ra
o

Cardiovasculsr magnetic resonance measurements
LVEDV indeax, mil/im® 1328437 12272361 15234502 Ll C Heart Fallure DusihiHospiaiization of Transpiantation C Hesrt Fallure DeathMespiialization or Tranaplantation
LVESV index, mlLfm? BT 2+450 734347 1136505 <. -

LW strok volume, mL 00.6220.1 9752253 : : e ‘\ — - ™
LVEF, % +122 122:107 ) s \
LV mass index, g'm? 1053318 988261
W indece, mL/m? B9B+76 4 808171
RVESW index, mLim” 485255 354200
straka volume, ml B20+2T5 90.0+248
482+130 SE6£T.2
T1(ZB.4)

=
-
m

s

Evend Frae Sursius [%)
*a

n

T

Evani Fraa Survival (%)

-

49 (20)
RVEF 45%-60% 115 [45)
RVEF 30%—45% 58 (22) Ho, ai risk

PEP=4% 18-
iz AVEFE4LH 86

Gulati A, Pennell DJ, Prasay SJ et al. Circulation 2013;128:1623-1633



AYS0- AVSD +
Cutcoms [n=164) [n=8E) Harard Ratio (95% CI) FValue
Primary end poind, No. of patients (%)

All-cause morality or cardiac transplantstion 17 (10.4) 42 (48.8) 5.90 (3.35-10.37) <0001
All-cause mortality 16 [9.8) 36 (41.9) 5.51 {3.06-9.94) <0001
Cardiac transplantation 1{0.6% B (T.0% 13.01 {1.56-108.25) Q.08

Secondary end points, No. of patients (%)

CGardinvascular mortality or cardiac transptantabion 15 Q.2 35 [40.7) E62 (3.07-10.30) il 00
Cardiovascular mortalty 14 (B.5) 29337 512 (2700704 <0001

Heart failure death, heart falure hospitalization, or cardiac transplantation® 13 (7.5 32 (37.2) 6.13 (3.21-11.700 <0001
Heart failure death 3 (1.8) 17 (19.8) 14.19 {4.15—48.45) <0001
Heart failure hospealization 12 (7.3 27 (3.4 561 (2.84-11.10) <0001

Conclusions

I J'I-.‘I1 WILO & PIEYAICTRT

n of RVSD oy CME CpCSeonts

Gulati A, Pennell DJ, Prasay SJ et al. Circulation 2013;128:1623-1633




