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DIFFUSE FIBROSIS
T1 Mapping and ECV

ECV= 26.7%
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CAD vs. Non Ischemic CMP

Puntmann V et al. Circ Res. 2016;119:277-299
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T1 Map

Sado DM et al. Circ Cardiovasc Imaging. 2013;6:392-398



CMR in Hypertension
 Indications

 Assess target organ damage
 Detect identifiable causes 

 Not in the guidelines
 Cardiac MR

 LVH
 LA dilatation
 Myocardial Fibrosis
 Diastolic dysfunction
 Higher risk for CAD

Maceira and Mohiaddin JCMR 2012, 14:28



LVH Regression

Maceira and Mohiaddin JCMR 2012, 14:28



LV Dimension, Geometry 
and Function

 Accurate and Precise for LV mass
 Gold-Standard for Volumes, Mass and Function
 Lower Intraobserver and Interobserver variablity

 2.0-7.4% and 3.3 – 7.7%

 LVH differential diagnosis
 HCM, infiltrative disease, Fabry´s, sarcoidosis, 

aortic stenosis, exercise-induced, athlete´s 
heart

Maceira and Mohiaddin JCMR 2012, 14:28



Khan et al. Journal of Cardiovascular Magnetic Resonance (2019) 21:4



LA Volume Mortality

Khan et al. Journal of Cardiovascular Magnetic Resonance (2019) 21:4



LVH Differential 
Diagnosis

Maceira and Mohiaddin JCMR 2012, 14:28



Detection of 
Myocardial Fibrosis

 Serum markers of fibrosis
 carboxyterminal propeptide of 

procollagen type I (PIP), a marker 
of collagen synthesis

Querejeta R et al. Circulation 2000;101:1729–35.Maceira and Mohiaddin JCMR 2012, 14:28



Hemochromatosis-related hypertension

Nunez OC et al. ,Rev Esp Cardiol. 2017;70(12):1135



Cardiac T2* CMR identifies patients at high risk of 
heart failure and arrhythmia from myocardial 
siderosis in thalassemia major and is superior to 
serum ferritin and liver iron.
Kirk P et al.  C irculation. 2009;120:1961-1968

Modell B et al. JCMR 2008, 10:42Anderson LJ et al . 2001 Eur Heart J; 22: 2171–2179

Cardiac Siderosis



MF Histopathology
 Histological basis of myocardial LGE in patients with systemic hypertension: 

localized myocardial interstitial fibrosis in the midwall (or outer 
myocardium) and replacement fibrosis in the subendocardium.

Chaowu Y et al. Circulation. 2014;130:2210-2212



MF in Arterial Hypertension

 45% of patients with arterial hypertension showed DE on cardiac MRI

K. Andersen et al. European Journal of Radiology 71 (2009) 75–81



Tahir E et al.J Am Coll Cardiol Img 2018;11:1260–70
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Rudolph A. et al.
J Am Coll Cardiol 2009;53:284–91



Heart 2011;97:1257-1261.



Cardiopatia Congênita - VD



DAC - Isquemia
Miocárdica

Lockie T et al.  J Am Coll Cardiol 2011;57:70–5

(%) RMC SPECT

Sens 86.5 66.5

Espec 83.4 82.6

VPP 77.2 71.4

VPN 90.5 79.1

Greenwood JP et. al. Lancet. 2012;379:453-60



TC Cardiovascular

Aorta torácica e abdominal

Maceira and Mohiaddin JCMR 2012, 14:28





Preditor de Eventos Coronários

Escore de Risco de Framingham

Greenland et al. JAMA 2004; 291:210-5

Escore de Risco de Framingham

Mohlenkamp et al. JACC 2011; 57:1455-64



Risk Markers Accuracy

 Intermediate risk:

YEBOAH, J. et al. JAMA, 2012. 

AUC FRS + CAC = 0,784
AUC FRS + HF = 0,675



Thomas DM et al. Curr Cardiovasc Imaging Rep. 2015;8(6):18

O Que Fazer Depois



Grundy SM, et al.
2018 Cholesterol Clinical 
Practice Guidelines
https://doi.org/10.1016/j.jacc
.2018.11.003



J Am Coll Cardiol 2009;54:49–57
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Plaque Burden and Prognosis

Bittencourt MS et al . Circ Cardiovasc Imaging. 2014;7:282-291
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O Que Fazer Depois

Thomas DM et al. Curr Cardiovasc Imaging Rep. 2015;8(6):18



Newby DE et al. N Engl J Med 2018;379:924-33.
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Cury, Rochitte et al . Am J Cardiol 2010:106:310-315

Single Center Study



Multi-Center Trial comparing 320 x 0.5mm CT & CTP to cath & SPECT
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Rochitte et al. European Heart Journal (2014) 35, 1120–1130



Rochitte et al. European Heart Journal (2014) 35, 1120–1130



FFRct vs. FFR

Discovery-Flow

J Am Coll Cardiol. 2011 
Nov 1;58(19):1989-97.

DeFacto

Min JK et al. JAMA. 2012;308(12):1237-1245

NXT

Norgaard B, et al. J Am Coll Cardiol. 2014 Apr 
1;63(12):1145-55



DIC 2018 – PREMIO MELHOR TRABALHO, HCOR

r=0,77
p=0,0007

Acurácia
TCCor 53% 

Acurácia
FFRct 80%

P=0,003

Média da diferença:     -0,033

Limites de concordância: -0,176 – 0,111



Conclusões
 HAS  Lesão de Órgão Alvo

 Coração e Vasos (CoAo, Renovasc, Adrenais)

 RMC
 Fibrose miocárdica

 focal – RT
 difusa – Mapa T1 e ECV

 Infarto e isquemia

 TCC
 Estratificação de Risco Cardiovascular

 Escore de Cálcio
 DAC não obstrutiva  Placa Vulnerável

 DAC obstrutiva
 Avaliação anatômica – angioTC de Coronárias
 Avaliação funcional  Perfusão, CTP e FFRct
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