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A 75-year-old male presenting a sudden syncope was referred for 
coronary angiography due to suspicion of myocardial infarction. 
The patient suffered from a metastatic renal carcinoma on the 
second-line therapy with nivolumab, with two monthly doses admi-
nistered, the last dose 3 weeks before admission. The electrocardio-
gram showed a third-degree atrioventricular block with ST-segment 
elevation from V1 to V4 and V3R to V5R leads (Figure 1A). The 
emergent angiography showed no coronary occlusion, but a signifi-
cant mid-left anterior descending artery lesion was detected and 
treated (see Supplementary material online, Videos S1 and S2). 
Despite revascularization, electrocardiographic abnormalities per-
sisted, and a new episode of syncope occurred, leading to the im-
plantation of a temporary pacemaker. Because of progressive 
clinical and echocardiographic deterioration with severe right ven-
tricular dysfunction (see Supplementary material online, Videos 
S3–S5), pulmonary embolism was ruled out, and myocardial tissue 
characterization became indispensable. Given the clinical instability 
and that temporary pacing device precluded from a cardiac magnetic 
resonance (CMR), a dual-energy cardiac computerized tomography 
(CT) study was performed (Spectral CT 7500, Philips Healthcare. 
Patchy non-ischaemic areas of late iodine enhancement located in 
the interventricular septum and left ventricular inferolateral wall 
were detected in the virtual low-monoenergetic reconstruction 
(40 keV) (Figure 1B) matching areas of high atomic number in the 
Z-effective map (Figure 1C). These findings were consistent with 
myocarditis likely related with the immune checkpoint inhibitor 
(ICI) treatment. Therefore, high-dose intravenous corticosteroids 

were started leading to a progressive atrioventricular conduction re-
covery enabling the temporary lead withdrawal 5 days later. The 
subsequent CMR study showed non-ischaemic patchy areas of oe-
dema (increased T2 values) and late gadolinium enhancement 
(Figure 1D and E, respectively) confirming the diagnosis of 
myocarditis.

We report a case of myocarditis likely related to ICI treatment diag-
nosed with spectral CT technology. Dual-energy cardiac CT represents 
a promising tool for detecting myocardial inflammation in unstable pa-
tients with contraindications for CMR.1–5

Supplementary material
Supplementary material is available at European Heart Journal – Case 
Reports online.
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Figure 1 (A) First contact electrocardiogram showing sinus rhythm with a third-degree atrioventricular block and an infrahisian escape at 35 b.p.m. 
Note ST-segment elevation from V1 to V4 and V3R to V5R leads. (B and C ) Dual-energy computerized tomography late iodine enhancement virtual 
images acquired 48 h after admission. Virtual monoenergetic reconstruction at low 40 keV (B) revealed patchy areas of high attenuation in the inter-
ventricular septum and left ventricular inferior and inferolateral wall with attenuation values around 190 Hounsfield units compared with 132 
Hounsfield units in the healthy remote myocardium. This correlated well with the areas of high atomic number values (8.35 vs. 7.94) in the 
Z-effective images (C ) consistent with non-ischaemic late iodine enhancement. (D and E) Cardiac magnetic resonance imaging performed after with-
drawn of the temporary pacemaker. T2 map (D) and late gadolinium-enhanced T1-weighted magnetic resonance sequences (E) of the short axis revealed 
patchy areas of oedema (increased T2 values) that correlated with a non-ischaemic enhanced areas in the septum and inferolateral wall segments and in 
the mid segments of the right ventricular free wall. Note the good correlation of the injured areas between the dual-energy computerized tomography 
and cardiac magnetic resonance images.
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