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	 Patient:	 Male, 66
	 Final Diagnosis:	 Toxic myocarditis
	 Symptoms:	 —
	 Medication:	 —
	 Clinical Procedure:	 Emergency
	 Specialty:	 Cardiology

	 Objective:	 Rare disease
	 Background:	 Chills, high fever, right upper abdomen pain, and increased white blood cell count are the main and common 

clinical features of bacterial liver abscess. It is rare to see bacterial liver abscess present symptoms of myocar-
dial injury first, and this can lead to misdiagnosis.

	 Case Report:	 We report a case of toxic myocarditis caused by bacterial liver abscess. The patient first presented with chest 
pain, ST segment elevation, and elevated TNI, which misled us to diagnose myocardial infarction, but the cor-
onary artery had no stenosis or obstructive lesions after emergency coronary angiography. Then we modified 
the diagnosis to toxic myocarditis. Bacterial liver abscess was the proposed etiology after a series of auxiliary 
examinations. Finally, antibiotics and percutaneous liver puncture catheter drainage were used to improve the 
clinical outcome.

	 Conclusions:	 It is rare that patients with bacterial liver abscess first present symptoms of myocardial injury. Differential di-
agnosis between myocarditis and myocardial infarction should be careful, as myocarditis is a diagnosis of ex-
clusion, and coronary angiography is necessary to confirm coronary disease. Percutaneous liver puncture cath-
eter drainage can effectively cure bacterial liver abscess.
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Background

Myocarditis is an inflammatory disease of the myocardium. It 
is a common clinical disease. Patients with myocarditis often 
present symptoms of chest pain and transient ECG changes, 
and even life-threatening cardiogenic shock and ventricular ar-
rhythmia. ECG presenting ST-segment elevation or depression 
can lead to misdiagnosis of acute coronary syndrome. Therefore, 
the differential diagnosis between myocarditis and myocardial 
infarction should be careful. Endomyocardial biopsy (EMB) is 
the diagnostic criterion standard for myocarditis and is often 
used to confirm the diagnosis and identify the type of inflam-
mation, which indicate the definite treatments and suggests 
the prognosis, but EMB is not used frequently [1]. Myocarditis 
is a diagnosis of exclusion, and a series of auxiliary examina-
tions, including coronary angiography, should be performed to 
confirm the definite diagnosis after excluding other diagnoses.

The etiology of myocarditis remains unclear; many factors, 
such as systemic diseases, infectious agents, toxins, and drugs, 
can cause the disease. Bacterial infection can cause myocardi-
tis. Chills, high fever, elevated white blood cell, and elevated 
procalcitonin (PCT) are the common features of infection [2]. 
It is rare that chest pain, ST segment elevation, and elevated 
myocardium enzyme are the initial symptoms presenting in 
patients with bacterial infection. These symptoms can cause 
much confusion, leading to possible misdiagnosis and delay 
of definitive therapy. To address this issue, we present a clin-
ical case of myocardial damage caused by bacterial liver ab-
scess with symptoms of acute myocardium injury. Our aims 
were to conduct a comprehensive investigation of the relevant 
case reports, diagnosis, and treatment in the literature, to im-
prove early diagnosis for timely initiation of clinical treatment 
of myocardial lesions and bacterial infection, and to improve 
the clinical outcomes.

Case Report

On 14 January 2015, a 66-year-old man was admitted to the 
cardiology department for chest pain and transient fever for 
2 days. The pain was in the back of sternum, with chest tight-
ness, accompanied by palpitations and sweating. On admis-
sion to our department, his physical examination was unre-
markable. His serum level of C-TnI had increased to 6.68 ng/
mL, and his ECG showed sinus rhythm, and ST segments el-
evation on lead II, III and avF (Figure 1). The preliminary di-
agnosis of acute myocardial infarction with ST segments el-
evation on the inferior wall was established. An emergency 
coronary angiography was done, only to find that the coro-
nary artery tree was unobstructed with no embolism or obvi-
ous stenosis, and further aortic angiography found the aorta 
was normal too (Figure 2). The diagnosis of acute myocardial 

infarction was basically eliminated with the minor possibility 
of spontaneous recanalization. Myocarditis would be the right 
diagnosis, but the etiology was unknown. Further auxiliary ex-
amination were arranged to evaluate the patient’s condition.

From 15 to 25 January, the patient presented slight chest tight-
ness, shortness of breath, fatigue, low blood pressure, and 
body temperature remained as high as 38.5–39.5°C. Further 
examination showed a remarkably high serum level of PCT 
(>200 ng/mL), high white blood cell counts, and multiple or-
gan dysfunction, with mild elevation of hepatic bilirubin and 
creatinine. Abdominal ultrasonography (Figure 3) and CT scan 
found a liver abscess but no liquefied matter, so we modified 
the diagnosis to ”toxic myocarditis, liver abscess, multiple or-
gan dysfunction, septic shock”. Antibiotics imipenem and or-
nidazole and immunomodulatory therapy of gamma globulin 
was administrated against infection. Dopamine was used to 
stabilize the perfusion pressure. Hepatic and renal protection 
therapy and nutrition support were also tried, but the effica-
cy was not good.

On 26 January, recheck abdominal ultrasonography and CT scan 
found that the liver abscess has been liquefied. We immedi-
ately performed percutaneous liver puncture catheter drain-
age, and the pyogenic fluids were coffee-like and ropey. The 
pathogen was identified as Klebsiella pneumoniae via bacte-
rial culture of pyogenic fluids.

From 26 January to 5 February, the second day after drainage, 
the patient felt much better, and body temperature dropped 
to and remained within normal range. The blood pressure was 
normal when we stopped using dopamine. Recheck of PCT and 
white blood cell counts showed a decreasing infection. These 
treatments were continued until 5 February. Abdominal ultra-
sonography was performed again. We found that the liver ab-
scess had been absorbed completely, and then the drainage 
tube was removed. On February 6, the patient was healthy 
enough to be discharged from the hospital. At 1-month fol-
low-up, the patient had no discomfort.

Discussion

Acute ST segment elevation myocardial infarction (STEMI) is a 
disease causing great morbidity. Timely implementation of re-
perfusion therapy is the key issue in the management of STEMI, 
since the greatest benefit gained from reperfusion therapy oc-
curs within the first 2–3 hours of symptom onset, so time limi-
tation of FMC to balloon is very important. Diagnosis of STEMI 
is based on clinical manifestations, dynamic changes of ECG, 
and elevated myocardial enzyme level [3,4]. If they match the 
diagnostic standard, STEMI should be considered. Timely im-
plementation of therapy process management of STEMI should 
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be followed, including revascularization and administration of 
drugs. This patient presented consistent chest pain, persis-
tent ST-segment elevation, and elevated C-TnI. We gave prior-
ity to diagnosing STEMI. Reperfusion therapy is recommend-
ed, so emergency coronary angiography was performed. We 
found that there was no stenosis, and aortography found that 
the aorta was normal. We thought that STEMI might be the 
wrong diagnosis. For patients with acute coronary syndrome 
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Figure 1. �The dynamic changes of ECG: ST 
segments changes on leads II, III, and 
avF.

A C

B Figure 2. �(A, B) Coronary angiography shows the coronary artery 
tree was unobstructed, with no embolism or obvious 
stenosis. (C) Aorta angiography shows the aorta was 
normal.
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and culprit-free angiograms, Kawecki et al. recommend that 
cardiac magnetic resonance should be arranged if available, 
which would be helpful in distinguishing acute myocardial in-
farction from myocarditis [5,6].

Myocarditis is an inflammatory disease of the myocardium. 
Myocarditis is a common but challenging diagnosis, because 
the clinic manifestation presents in a different way and the 
etiology is hard to determine. Although EMB is the diagnostic 
criterion standard, EMB is not routinely performed. ESC is pro-
posed as the diagnostic criteria for clinically suspected myocar-
ditis in 2013 [1]. Myocarditis is a diagnosis of exclusion, and 
coronary angiography is necessary to define coronary disease. 
STEMI could be excluded after coronary angiography. Although 
EMB, the criterion standard, was not used, myocarditis could 
be the right diagnosis, but the etiology was uncertain because 
the most common causes of myocarditis are viral and bacteri-
al infections. Additional examinations were performed to find 
the most likely etiology. The second day after admission, the 
patient had high fever, increased white blood cell count, and 
elevated procalcitonin. All of the clues suggested that the myo-
carditis was due to bacterial infection. Finally, we found a liv-
er abscess that could be the cause of the myocarditis after CT 
scan and abdominal ultrasonography. The pathogen was de-
termined to be Klebsiella pneumoniae through bacterial cul-
ture of pyogenic fluids, so toxic myocarditis caused by bacterial 
liver abscess was diagnosed. The optimal treatment approach 

remains unclear. Immunoglobulin therapy should be consid-
ered for fulminant myocarditis [7].

Bacterial liver abscess is one of the most severe diseases in 
surgery. It is rare to see direct infection in the liver. The main 
and common causes of bacterial liver abscess are biliary 
tract diseases and bloodstream infection in the portal vein 
system. The most common bacteria are Escherichia coli and 
Staphylococcus aureus. Anaerobic bacteria are also common. 
Chills, high fever, right upper abdomen pain, and increased 
white blood cell count are the main clinical features of bacte-
rial liver abscesses. It is rare that this patient presented pri-
mary symptoms of acute myocardial injury, which led us to 
misdiagnose STEMI or acute aortic syndrome. Ng CT [8] once 
reported a case of acute myocardial infarction accompany 
with fish bone-induced hepatic abscess. The hepatic abscess 
was finally resolved with conservative antimicrobial therapy 
in view of the fact that the patient was on dual antiplatelet 
agents. We treated the patient with conservative antimicro-
bial therapy and immunoglobulin therapy first, but the effica-
cy was not good. Percutaneous liver puncture catheter drain-
age was performed to improve the outcome.

Bacterial liver abscesses develop rapidly; if the diagnosis and 
treatment are not correct and timely, patient can die due to 
septicemia and infection shock. Liver abscess treatment can 
rely on systemic antibiotics and immunomodulatory therapy 
at the early stage or before liquefaction of the abscess, but 
it is difficult for antibiotics to enter the abscess cavity after 
abscess cavity formation or obvious abscess wall thickening. 
Drainage of the abscess should be considered. At present, 
the main choices are percutaneous liver puncture catheter 
drainage or transabdominal incision and drainage treatment 
[9]. Percutaneous liver puncture catheter drainage is recom-
mended as the first choice. It as effective as transabdominal 
incision and drainage treatment, and is safer and less painful. 
When facing such a big abscess with thick pyogenic fluids, the 
drainage effect of percutaneous liver puncture catheter drain-
age is sufficient. Transabdominal incision and drainage treat-
ment should be performed as soon as possible [10–12]. The 
patient was finally diagnosed as having a bacterial liver ab-
scess. We treated the patient with the antibiotics imipenem 
and ornidazole, and gamma globulin immunomodulatory ther-
apy at the beginning, but he did not improve. Percutaneous 
liver puncture catheter drainage was performed after the ab-
scess cavity formed. The clinical effect was obvious. Body 
temperature dropped to and remained within normal range. 
Blood pressure was normal. Recheck of PCT and white blood 
cell counts showed decreasing infection. At 1-month follow-
up, abdominal ultrasonography found that the liver abscess 
was absorbed completely, and the patient was cured without 
obvious complications.

Figure 3. �(A) Adominal ultrasonography found an abscess in the 
liver. (B) The liver abscess was absorbed completely 
after percutaneous liver puncture catheter drainage.
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Conclusions

Acute myocarditis is an inflammatory disease of the myocar-
dium. The etiology of myocarditis remains undetermined, and 
many factors, such as systemic diseases, infectious agents, tox-
ins, and drugs, can cause the disease. EMB is the diagnostic 
criterion standard, but EMB is used infrequently. Myocarditis 
should be diagnosed after excluding other diseases, includ-
ing coronary disease. When ST segment elevates because of 
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