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CMR Tissue Characterisation
Function Replacement fibrosis

Inducible ischaemia Myocardial oedemaOrigin coronaries 
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Gadolinium Contrast Agent

Kim RJ, Cardiovascular MRI and MRA, Higgins and de Roos ed. LWW 2003
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Contrast Enhancement
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Gadolinium and differential diagnosis

Mahrholdt H et al , EHJ 2005; 26: 1461-74
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Dilated Hearts- Differentials
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Dilated Hearts- Differentials
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Ischemic CardiomyopathyCase 1
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Dilated Hearts- Differentials
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Dilated Cardiomyopathy  Case 2
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Dilated Hearts- Differentials
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Case 3: Cardiac Sarcoidosis
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Dilated Hearts- Differentials
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Left Ventricular Non Compaction
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Dilated Hearts- Differentials
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Images Post Gadolinium

DCM Post Myocarditis 
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LVH Differential Diagnosis

Amyloidosis HCM Fabry’s Sarcoidosis
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Contrast Enhancement

NSTEMI

DCM

STEMI

AMYLOID

MYOCARDITIS

HCM

From Bright is Dead to…… Bright is BAD
Bucciarelli-Ducci C, JACC 2012
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51 yo caucasian female

Episode of chest discomfort

Hypertension, hypercholesterolemia

Case 4 
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Stress Perfusion MRI

STRESS

REST

basal apicalmid-cavity
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Stress Perfusion MRI

STRESS

basal apicalmid-cavity

discrete inducible perfusion defect in the mid-cavity and apical anterior wall (white 
arrows) (corresponding to a large D1 territory)
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Angio

• Severe stenosis ostional diagonal branch
• Moderate LAD disease but pressure wire was within normal limits
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ACS with unobstructed coronaries

• 7-15% ACS patients have unobstructed coronaries1,2

• Overall all-cause mortality - 4.7% at 12 months 3

• CMR is an emerging investigation that may identify an 
underlying diagnosis and help in risk stratification4

• Discrepancies in literature

1 Hochman JS, N Engl J Med 1999
2 Glaser R, JAMA 2002
3 Pasupathy, Circulation 2015
4 Dastidar Current CV Imag reports 2015
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Case 5

• 48 year old lady
• Chest pain
• No cardiac risk factors

• Troponin T 536 ng/L (normal <14 ng/L), 
CRP 10 mg/L (normal <10 mg/L)
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ECG

Transthoracic echocardiogram normal
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Angiogram
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Long Axis Cines
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Short Axis Cines
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LGE Images 

LGE in mid-cavity & apical inferior wall

MYOCARDIAL INFARCTION
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Case 6

• 52 year old male 
• 2 hours of chest pain 
• No cardiac risk factors

• Troponin T 1,438 ng/L (normal <14 
ng/L), CRP 36 mg/L (normal <10 mg/L)
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ECG

Transthoracic echocardiogram: normal
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Angiogram
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Long Axis Cines
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Myocardial Oedema

Mid-wall and epicardial 
myocardial oedema 
on T2-STIR imaging
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LGE

Mid wall and epicardial LGE 
(following gadolinium administration)

ACUTE MYOCARDITIS
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New 
diagnosis

25% 29%

No change 34% 12%

Clinical 
impact 
Overall 
(n=204)

No change Change in 
management

Di
ag

no
sis

Management

Post-CMR diagnosis

Pre-CMR 
diagnosis

Total sample 
n=204

Myocarditis MI TakoTsubo Other CM Normal 
CMR

Myocarditis 34 23 5 4 7

MI 10 6 8 6 1

TakoTsubo 1 5 3 0 2

Other CM 1 0 1 0 0

Uncertain 8 19 2 8 50

Fig 1a: Chart showing a comparison of pre-CMR with post-CMR diagnosis. Black denotes 
change in diagnosis,  white an agreement between pre- and post -CMR and gray if the CMR  
showed structurally normal heart. Uncertain defined as when the referring clinician had ≥2 
differential  “pre-CMR diagnosis”. MI – myocardial infarction, CM – cardiomyopathy.

Fig 1b: Chart showing overall clinical impact (n=204). White denotes 
no change, gray if there is  a new diagnosis or a change in 
management, black if both.

Myocardial Infarction with Non-Obstructed Coronary Arteries (MINOCA): 
Impact of CMR Early after Presentation 

• 204 consecutive patients (mean age 55yrs & 51% males)
• “Early” (<2wks) CMR in 96 patients “Late” (>2weeks) in 108
• Overall diagnosis in 70% of patients with CMR
• Diagnostic value improved significantly when carried out early (within 2wks) –

82% vs 54% (p<0.001)

Dastidar AG … Bucciarelli-Ducci C, JACC Imaging 2017 
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In Cardiac MRI 
The pattern of Late 

Enhancement
(i.e. contrast accumulation)

Follows the pathophysiology of 
underlying disease 
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www.escardio.org/guidelines

Criteria for PCI related Myocardial Infarction ≤48 
h after the Index Procedure (Type 4a MI)

45

Coronary intervention related MI is arbitrarily defined by elevation of cTn values >5 
times 99th percentile URL in patients with normal baseline values. In patients with 
elevated pre-procedure cTn in whom the cTn level are stable (≤20% variation) or 
falling, the post-procedure cTn must rise by >20%. However, the absolute post-
procedural value still must be at least 5 times 99th percentile URL. In addition, one of 
the following elements is required:

• New ischaemic ECG changes;
• Development of new pathological Q waves;
• Imaging evidence  of new loss of viable myocardium or new regional wall 

motion abnormality in a pattern consistent with an ischaemic aetiology;
• Angiographic findings consistent with a procedural flow-limiting complication such 

as  coronary dissection, occlusion of a major epicardial artery or a side-branch 
occlusion/ thrombus, disruption of collateral flow or distal embolization.
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Case 7
56yo male, hypertension, ex-smoker
NSTEMI, 2 DES in LCx, CTO RCA
Residual angina, CCS2. Failed attempt to CTO RCA
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Ischemia and Viability
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Recanalization of CTO RCA
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ECG  1 hour after the procedure

Acute Symptom after PCI
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Repeat Angiography
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CMR the following day

No regional wall motion abnormalities
No pericardial effusion

Septal Oedema 
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CMR the following day

No regional wall motion abnormalities
No pericardial effusion

Septal Oedema 

T2-weighted oedema images T1-weighted post-contrast images

Micro septal infarction
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CK: 550 U/L (normal range 25-171 U/L)

CK-MB: 52.2 ug/L (normal range 0-6 ug/L)

TnI: 4.15 ug/L (normal range 0-0.04 ug/L)

1 day after PCI  

Microinfarction: 0.34 gr  

BEFORE PCI AFTER PCI

New Myocardial Damage(s)
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RCA branch occlusion Septal infarction due to LAD Septal Branch

New Myocardial Damages
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EuroCMR 2019

Venice, Italy
2-4 May 2019

CMR Level 1 Track
(Level 1= basic level of knowledge of CMR for every 

European Cardiologist, according to the ESC)   

No previous experience ! 

• For the young community 
• For the grown up! 
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@CBD

(CMR T2 mapping, short-axis slice)

The Future is Bright (and Smiling) 

The papillary muscles are in a “pleasing” distribution
mimicking A SMILING HEART  :-) 

 



UOB Open

 

c.bucciarelli-ducci@bristol.ac.uk
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@chiarabd


