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Photon-counting computed tomography for

the diagnosis of myocardial infarction with

non-obstructive coronary artery disease
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A 61-year-old male with acute chest pain was referred with suspicion
of acute coronary syndrome. Blood troponin T (high sensitive) was
elevated (100 ng/L, norm <14 ng/L), electrocardiogram (ECG)
showed no ST-elevation (Supplementary material online, S1).
Invasive coronary angiography revealed left coronary dominance
with irregularities of the left anterior descending artery (LAD), but
no significant stenosis or culprit lesion (Panel A). Echocardiography
was normal, showing no regional wall motion abnormalities. ECG-
gated computed tomography (CT) was performed using first-
generation dual-source photon-counting detector CT for ruling-out
pulmonary embolism and acute aortic syndrome. CT showed mild
coronary calcifications (Agatston score 39) and confirmed absent ob-
structive coronary artery disease (Panel B). In addition, hypodense
myocardium was detected in the midventricular inferolateral wall
(Panel C). Dual-energy derived iodine maps from photon-counting
CT overlaid onto coronary CT angiography images confirmed the
area with reduced iodine concentration (Panels D and E), yielding a
reduced normalized iodine content (11.3% and 10.5% in the

corresponding segments, compared to 14.3% and 12.9% in the LAD
and CX territory, respectively; Panel F). Cardiac magnetic resonance
imaging confirmed normal global (ejection fraction 62%) and regional
left ventricular function (Video 1) and demonstrated a small ischaemic,
transmural scar in the midventricular inferolateral wall in late gadolin-
ium enhancement and native T1 maps (Panels G–I), corresponding to
the findings from photon-counting CT. Thus, myocardial infarction
with non-obstructive coronary artery disease was the most probable
diagnosis.

Photon-counting detector CT uses energy-resolving X-ray detec-
tors, which count the number of incoming photons and measure
their photon energy. The inherent and optimized spectral imaging
capabilities in combination with the high temporal resolution enable
an improved soft tissue characterization with iodine quantification in
cardiac CT.

Supplementary material is available at European Heart Journal - Case
Reports online.
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Video 1 Cine short axis stack with normal global and regional left ventricular function.
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