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All cases are illustrating patients with a clinical suspicion 
for an acute myocardial infarction but normal coronary 
artery disease.

Case 1
A 27-year-old man was referred to our MR unit from the 
intensive care unit with a non-ST-elevation myocardial 
infarction. 

The patient was admitted to the hospital because  
of acute chest pain. Blood tests showed increased 
troponin values. Coronary angiography did not show  
any coronary artery stenosis. Subsequently, the patient 

history revealed that there had been drug abuse over  
the previous weekend. CMR was performed within the 
routine workflow at our site to clarify conflicting results.
The CMR images are given in Figure 1.

LV showed a normal systolic function without  
wall motion abnormalities (see Figures 1A and B, as  
well as the 2CV cine online data supplement). Inferior 
focal edema could be detected on T2-weighted images  
(see Fig. 1C and D). Focal necrosis could be shown by 
applying late gadolinium enhancement to the inferior 
wall (Fig. 1F–H).

Figure 1: 
27-year-old male patient  
following drug abuse, admitted  
to the hospital because of 
chest pain. Blood tests showed 
increased troponin. Invasive 
rule-out of coronary artery 
stenosis. Cine SSFP showed 
left ventricle with normal LV 
function (LVEF 62%). 2-chamber 
view at end-diastole (1A) and 
end-systole (1B) with no wall 
motion abnormality.
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Tissue differentiation
T2-weighted images showed focal signal increase in the inferior midventricular indicating myocardial edema (1C, D) (arrows).  
T2 mapping with normal times (48 ms) (1E). 

1C 1D 1E

34 siemens.com/magnetom-world

MAGNETOM Flash (72) 1/2019Clinical · Cardiology



Figure 1: Tissue differentiation
Late gadolinium enhancement (LGE) transmural necrosis inferior (1F–H).
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Figure 2: 
22-year-old male patient with myocarditis. Cine SSFP showed left 
ventricle with normal LV function (LVEF 62%). 2-chamber view 
at end-diastole (2A) and end-systole (2B) with no wall motion 
abnormality.
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Tissue differentiation:
T2-weighted images showed focal signal increase in the basal 
inferior pronounced in the subepicardial layer (2C) (arrows).  
T2 mapping showed increased times (64 ms) (2D).

In the late gadolinium enhancement (LGE) in 2-chamber view (2E) 
and short axis (2F, G) with subepicardial necrosis inferior and 
inferolateral.

Case 2
Myocarditis mimicking STEMI/NSTEMI is often characterized by young age and history of infection.  
A different localization of fibrosis, subepicardial, intramyocardial is often seen in myocarditis (Fig. 2E–G).
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infarctions (death of father and uncle at young ages). 
Hyperlipidemia. No acute infections recently.

CMR was performed within the routine workflow  
at our site to clarify conflicting results.
There is growing awareness among clinicians of myocar-
dial infarction in the absence of obstructive coronary 
arteries. This is evident in chronic (CMI) as well as acute 
myocardial infarction (AMI). 

Case 3
A 57-year-old female patient was referred to our MR  
Unit from intensive care unit due to non-ST elevation 
myocardial infarction. 

The patient was admitted to the hospital after three 
days of chest pain and dyspnea. Troponin and CK values 
were elevated, coronary angiography ruled out coronary 
artery stenosis. Positive family history of myocardial 

Figure 3: 
Cine SSFP of the left ventricle 
with normal LV function  
(LVEF 68%). 2-chamber  
view in end-diastole (3A)  
and end-systole (3B) with  
hypokinesia of the inferior 
wall midventricular.

Tissue differentiation at 1.5T:
T2 mapping with normal  
values (max. 55 ms) (3C)  
and T1 mapping with normal  
native T1 times (max. 1005 ms)  
(3D). ECV syn max. 23% – 
within the normal range. 

Late gadolinium-enhancement 
(LGE) transmural scar in the  
inferior wall midventricular 
(3E, F).
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MINOCA

MINOCA
Aetiologic diagnosis confirmed
1. Type 2 MI
2. Plaque disruption
3. Dissection
4. Takotsubo
5. Epicardial or microvascular spasm
6. Coronary thromboembolism

Diagnosis not confirmed

TEECardiac MRI
1. Myocarditis
2. AMI

Recommended diagnostic 
and therapeutic algorithm 
for myocardial infarction 
with nonobstructive coronary 
arteries.  
Adapted from reference 2: 
Agewall S,et al. ESC working 
group position paper on 
myocardial infarction with 
non-obstructive coronary 
arteries. European Heart 
Journal. 2017; 38:143-53.

Myocardial infarction with no obstructive coronary 
atherosclerosis (MINOCA) is a syndrome with different 
causes characterized by clinical evidence of AMI with 
normal or near normal coronary arteries in angiography. 
Previous studies have shown a prevalence of MINOCA  
of between 10% and 25% among women and between 
6% and 10% among men who present with non-ST 
elevation MI (NSTEMI). 

The diagnostic criteria for MINOCA were defined in  
the 2017 ESC Guidelines for the management of acute 
myocardial infarction in patients presenting with ST 
segment elevation [1]. 
They include: 
1. presence of universal AMI criteria, 
2. nonobstructive coronary arteries on angiography 

defined as no coronary artery stenosis ≥ 50%, 
3. no clinically overt specific cause for the acute  

presentation. 
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Due to the multiple potential causes, the optimal therapy 
in MINOCA patients has still not been specified and 
neither has the long-term prognosis in these patients. 
However, it is well known that small focal fibrosis as 
shown by CMR has an impact on prognosis [5]. 

CMR has the unique ability to differentiate myocardial 
tissue characterization including the detection and 
localization of edema, focal and diffuse scar/fibrosis.  
This is already possible in patients with no wall motion 
abnormalities, but identification in cases of wall motion 
abnormalities is also possible. For clinical decision- 
making, knowledge about whether the disease is at an 
active or non-active stage, as well as the identification  
of reversible injury, is essential.

The current guidelines [2, 4] indicate that CMR is 
best performed within 1–2 weeks after the onset of 
symptoms to increase the diagnostic accuracy of the  
test in identifying the etiological cause of MINOCA  
and this should lead to specific treatment strategies.
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