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Case description
A 44-year-old man presented with emergent dyspnoea and lower
extremity oedema. He had no other medical history and no risk
factors for heart disease. The referring physician suspected bronchial
asthma because of persistent cough, and salmeterol xinafoate and
fluticasone propionate had been ineffective. Radiography showed
pleural effusion, cardiomegaly, and pulmonary congestion, but pneu-
monia could not be excluded. Blood tests showed high levels of
D-dimer (6.25 µg/mL) andN-terminal pro-B-type natriuretic peptide
(5830 pg/mL), suggesting heart failure and aortic dissection,1 the
C-reactive protein level was normal (0.32 mg/L). Because the patient
exhibited persistent cough, chest computed tomography (CT) with
spectral CT was performed to exclude pneumonia prior to echocar-
diography. This case occurred during the coronavirus disease 2019
epidemic; the D-dimer level was high, and thrombosis was possible.2

CT was prioritized because the cough and breathlessness symptoms
hindered a long examination. Cardiac magnetic resonance imaging
(MRI) was omitted because the patient struggled to maintain a supine
position. Although non-contrast CT showed right lung pleural
effusion, the findings enabled exclusion of pneumonia. Electron density
imaging (EDI) is a spectral imaging method that measures electron
density,3 whereas conventional CT does not. Conventional CT
showed no hyperintense regions (Figure 1A and B), and EDI revealed
incidental findings of hyperintense regions in both ventricles
(Figure 1C and D; Supplementary material online, Videos 1 and 2).
Transthoracic echocardiography revealed severe diffuse biventricular

hypokinesis (Figure 1E and F). These areas corresponded to thrombi
on EDI, confirming the diagnosis of heart failure. To our knowledge,
ventricular thrombi have not been identified on non-contrast spectral
CT EDI. Non-contrast CT EDI may facilitate diagnosis when MRI and
echocardiography are difficult to perform.
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Figure 1 (A and B): Conventional 120 kVp computed tomography apical view (A) and short axis (B). (C and D): Fusion of conventional (120 kVp)
and electron density computed tomography images of the apical view (C ) and short axis (D). A 27.3 mm× 20.7 mm× 15.4 mm hyperintense region
(▵) is visible in the left ventricle; a 12.8 mm× 8.0 mm× 7.0 mm hyperintense region (▴) is visible in the right ventricle. The electron density values
were 104.8% relative to the electron density of water (EDW) in the left ventricular cavity, 105.9% EDW in the left ventricular hyperintense region,
104.8% EDW in the right ventricular cavity, and 105.4% EDW in the right ventricular hyperintense region. The computed tomography numbers of
the conventional images were 44.5 Hounsfield units (HU) in the left ventricular cavity, 58.0 HU in the left ventricular hyperintense region, 46.6 HU in
the right ventricular cavity, and 52.3 HU in the right ventricular hyperintense region; these computed tomography numbers did not obviously differ
among regions. (E and F ): Transthoracic echocardiography findings in the apical view (E) and short axis (F ). Diffuse severe wall hypokinesia was
present in both left and right ventricles (left ventricular ejection fraction, 25%). A thrombus was evident in the area corresponding to the hyper-
intense region on the electron density image of the left and right ventricles.
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