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Abstract

The diagnosis of acute myocarditis requires the exclusion of coronary artery disease (CAD). Coronary CTA
(computed tomography angiography) is usually used to evaluate the coronary arteries in young patients.
However, the use of coronary CTA for the diagnosis of myocarditis has been rarely reported. Here we
present a Han male clinical myocarditis patient who was 18 years old, had a focus of enhancement in the
subcardia, and predominantly involving the lateral wall of the left ventricle with iodinated contrast in
coronary CTA. The patient was diagnosed with myocarditis. Immunoglobulin, vitamin C antioxidant, and
myocardial nutrition were given to the patient for treatment. During follow-up, the patient’s myocardial
enzymes gradually decreased to normal, and the original symptoms disappeared. As a non-invasive rapid
examination method that can evaluate coronary artery and myocardial lesions at the same time, the utility
of myocardial delayed enhancement on CTA may warrant further investigation.
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Introduction

The diagnosis of acute myocarditis should be made by exclusion of coronary artery disease (CAD). Coronary
computed tomography angiography (CTA) is usually used to evaluate the coronary arteries in young
patients. Delayed enhancement detection of myocardium in coronary CTA can also evaluate myocardial
lesions [1, 2]. However, the application of coronary CTA in the diagnosis of myocarditis is rarely reported.

Case report

An 18-year-old man was hospitalized due to intermittent fever for half a month and chest pain for 2 days.
The patient had a fever half a month ago after being caught in the rain, with a maximum temperature of
40°C. After taking antipyretics, the body temperature could return to normal. Five days ago, the patient
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suffered a fever again, with a maximum temperature of 40°C, accompanied by a sore throat, cough, and
expectoration. Two days ago, the patient experienced chest pain (timeline in Figure 1).

caught in rain

intermittent fever chest pain

half a month , 5 s . Day 1

S — Day 1 — Day 7
ago admission

Blood test: WBC 11.65x10°/L, neutrophil Cardiac MRI:
count 8.19x10%L, NT-proBNP 397.1 delayed myocardial
pg/mL, cTnl 8.08 ng/mL, Myo 25.4 ng/mL,  enhancement.
CK-MB 90.6 ng/mL, CRP 60.3 mg/L.

ECG: demonstrated ST-segment depression.

Transthoracic echocardiogram: no focal

wall motion abnormalities, EF 60%.

Coronary angiography: normal coronary

anatomy with no coronary artery disease, no

wall motion abnormalities.

3-minute early delayed enhancement CT

imaging: focus of enhancement in the

subcardium and predominantly involving

the lateral wall of the left ventricle.

Figure 1. Timeline for the patient. EF: ejection fraction.

Results

Full blood count: WBC 11.65 x 10°/L, neutrophil count 8.19 x 10°/L, NT-proBNP 397.1 pg/mL, cTnl
8.08 ng/mL, Myo 25.4 ng/mL, CK-MB 90.6 ng/mL, CRP 60.3 mg/L. ECG demonstrated ST-segment
depression. A transthoracic echocardiogram performed 1 day after admission showed no focal wall motion
abnormalities and a normal ejection fraction of 60%. CT coronary angiography performed on the same day
showed normal coronary anatomy with no CAD, no wall motion abnormalities. Three-minute early delayed
enhancement CT imaging demonstrated a focus of enhancement in the subcardia and predominantly

involving the lateral wall of the left ventricle (Figure 2). A subsequent cardiac MRI performed 7 days later
showed delayed myocardial enhancement seen on the CTA. After resolution of his symptoms and
normalization of his cardiac enzymes and function, the patient was discharged home on day 7 with the
presumptive diagnosis of viral myopericarditis.

Figure 2. Three-minute early delayed enhancement CT imaging demonstrated a focus of enhancement in the subcardia
and predominantly involving the lateral wall of the left ventricle.
Discussion

Myocarditis is a serious and life-threatening disease that may be caused by viral, bacterial, autoimmune
reactions, or other etiologies. Myocarditis needs to be distinguished from acute coronary syndrome and
other cardiomyopathies. At present, diagnosis is made by combining clinical manifestations, serum cardiac
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biomarkers, and echocardiography, and myocardial biopsy remains the gold standard. Myocardial biopsy
can determine the cause of myocarditis and also the type of inflammation based on the biopsy results, and
eventually guide further treatment [1, 2]. But it is an invasive procedure with a false negative rate.

CTA is a non-invasive examination method that can perform multi-modal imaging, including static
imaging, dynamic imaging, and enhanced scanning. Static imaging can provide static anatomical
information of the heart and coronary artery, while dynamic imaging can observe the movement and
function of the heart. Delayed myocardial enhancement of CTA can be used to detect and evaluate
myocardial infarction, myocardial activity, and fibrosis [3]. MRI has excellent soft tissue resolution and can
detect areas of late gadolinium enhancement (LGE) and diagnose myocardium. However, cardiac magnetic
resonance (CMR) is limited in clinical application due to its long scanning time and contraindications [4].

Similarly, both CT iodine contrast agent and MR gadolinium-based contrast agent are extracellular
space contrast agents, with almost the same pharmacological effects. Based on iodine-based myocardial CT
with late iodine enhancement-CT (LIE-CT) and LGE-MRI, they share the same pathological and
physiological principles. Previous studies have shown that at the segmental level, the correlation between
CTA and CMR delayed enhancement in diagnosing myocarditis is 0.90 [5]. The delayed enhancement site of
acute myocarditis is mostly epicardial or transmural, and can also be patchy, which is different from the
delayed enhancement manifestation of myocardial infarction [6, 7]. All of these expand the clinical
application scope of CTA, which is no longer limited to the anatomical diagnosis of coronary artery-related
diseases, and make it possible to diagnose myocarditis. In hospitals without emergency CMR or a lack of
ability to perform MRI timely, CTA delayed contrast-enhanced scanning is more convenient and faster to
diagnose myocarditis. On the other hand, in emergency settings, acute myocarditis is often misdiagnosed as
acute myocardial infarction, prompting urgent coronary angiography, while coronary CTA is rarely
performed. CTA is considered an alternative option in selected situations.

The patient in this case has a focus of enhancement in the subcardia and predominantly involving the
lateral wall of the left ventricle. Based on the patient’s medical history, laboratory tests, echocardiography,
and CTA, the final diagnosis was acute myocarditis. So, immunoglobulin, vitamin C antioxidant, and
myocardial nutrition were given to the patient for treatment. After treatment, the patient’s myocardial
enzymes gradually decreased to normal, and the original symptoms disappeared.

In hospitals without emergency CMR or CMR examination, CTA delayed contrast-enhanced scanning is
more convenient and faster, providing a timely and accurate basis for the diagnosis of myocarditis.
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CTA: computed tomography angiography

LGE: late gadolinium enhancement
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