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A 48-year-old-female was diagnosed with SARS-CoV-2 infection by
reverse-transcriptase-polymerase-chain-reaction. One day later, she
experienced an episode of acute typical chest pain and was transferred
to our hospital due to elevated cardiac enzymes (high-sensitivity
Troponin-T: 542,6 ng/l (reference upper level (RUL): 14 ng/l) and
creatine kinase (CK): 226 U/l (RUL: 170 U/l). Electrocardiogram
showed intermittent negative T-waves in inferior leads (II, III, aVF, V4
and V5) matching with inferior wall motion abnormalities in trans-
thoracic echocardiography, leading to the diagnosis of non ST-elevation
myocardial infarction (NSTEMI). C-reactive protein, interleukin-6,
neopterin, procalcitonin and blood count were normal.

Coronary ECG-gated computed tomography angiography (CTA)
ruled out coronary stenosis> 50% but showed midventricular systolic
constriction (Movie 1) without apical ballooning. Subendocardial
myocardial perfusion defects were found in multiple myocardial seg-
ments (Fig. 1) representing typical imaging findings for myocardial
infarction with non-obstructive coronary arteries (MINOCA). Cardiac
magnetic resonance imaging (CMR) confirmed subendocardial inferior
zonal late enhancement. Coronary CTA (Fig. 2) further showed diffuse
irregular vessel walls thickening and perivascular edema, defined as a
perivascular fat attenuation index (FAI) of > -70HU, suggestive for
vasculitis. There was no typical COVID-19 pulmonary involvement. The
patient was treated with acetylsalicylic acid and clopidogrel. Cardiac
enzymes declined after 2 days and she was discharged asymptomatic
after 6 days.

1. Discussion

Myocardial damage during SARS-CoV-2 infection occurs in 8–12%1

and more commonly, during severe clinical courses. In our patient,
symptoms were mild and CTA-images showed midventricular systolic
constriction but without apical ballooning. Multiple zonal sub-
endocardial myocardial perfusion defects were present but no coronary
stenosis> 50%, suggesting MINOCA, which was confirmed by CMR
late-enhancement. CMR ruled out myocarditis. Invasive coronary an-
giography was avoided. Further, CTA showed signs of vasculitis with
diffuse wall irregularities and focal thickening, which may trigger en-
dothelial dysfunction and vasospasm. Perivascular edema was quanti-
fied by coronary CTA using the fat-attenuation-index (FAI)3, which
was> -70 HU and as well supports the presence of perivascular in-
flammation. SARS-CoV-2 may infect the endothelium over ACE-2 re-
ceptors. Viral elements within endothelial cells and inflammatory cell
death were recently confirmed on pathohistology.2 In addition, SARS-
CoV-2 has been linked with procoagulative states and hence may favor
microvascular thrombosis, which represents a further possible cause of
MINOCA.

In summary, coronary CTA was a useful imaging modality in our
patient with NSTEMI and SARS-CoV-2 infection to avoid invasive an-
giography. CTA imaging findings should be regarded as “hypothesis-
generating” for the initiation of further systematic research studies.
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2. Summary - TOC

• In a 48 year-old-female with myocardial injury and SARS-CoV-2
infection, coronary CTA showed:
o Multiple subendocardial myocardial perfusion defects with less
than 50% coronary stenosis (MINOCA)

o Imaging features suggestive of vasculitis, with perivascular
edema-defined as fat attenuation index (FAI)> - 70 HU and dif-
fuse as well as focal vessel wall thickening, potential triggers of
endothelial dysfunction, vasospasm and microvascular

thrombosis.
o CTA ruled out coronary stenosis> 50% and invasive coronary
angiography was avoided.
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Fig. 1. MINOCA by coronary CTA: Midsystolic phase (2-chamber view) shows territorial inferior myocardial hypoperfusion with lower attenuation (52 HU) as
compared to the anterior myocardium (142 HU) during first pass arterial perfusion. Multiplanar reformation (MRP) (right) with narrow C/W settings and color-
coded thin slice 3D VRT (left). 2-Chamber view (upper panel) and corresponding short axis (lower panel) view using a dedicated 3D postprocessing software
(SyngoVIATM, Siemens). (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jcct.2020.07.002.

Fig. 2. Coronary CTA findings suggestive for
vasculitis: Right coronary artery (RCA) with dif-
fuse irregular vessel walls, narrowing with less
than 50% stenosis (white arrow, left) and isodense
wall thickening (yellow arrow). Perivascular
edema was diagnosed by quantifying a perivas-
cular fat attenuation index (FAI) of −45HU on a
cross sectional image (upper right). Diffuse nar-
rowing of distal RCA (left, purple arrow) causing
inferior and inferoseptal myocardial hypoperfu-
sion (right, white arrow). Mild pericardial fluid
collection suggesting mild pericardial effusion
(PCE) (purple arrow). Left anterior descending
(LAD) artery showed proximal ectasia, mild vessel
wall irregularities and perivascular edema (FAI
-55HU). CX = circumflex artery. RCA, LAD and
CX are shown by curved multiplanar reformations
(cMPR). (SyngoVIA™, Siemens). (For interpreta-
tion of the references to color in this figure legend,
the reader is referred to the Web version of this
article.)
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