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Background Acute pericarditis generally follows a mild clinical course and is rarely fatal. Coronary vein involvement is rarely
reported.

...................................................................................................................................................................................................
Case summary We report an autopsy case of cardiac tamponade from idiopathic myopericarditis due to coronary venous perfor-

ation under the triple antithrombotic therapy. A 69-year-old man was admitted to our hospital with abnormal find-
ings on electrocardiography, bloody pericardial effusion, and mild elevation of troponin I. Oral anti-inflammatories
were started and the patient followed a benign course. However, on hospital Day 5, he suddenly suffered
cardiogenic shock with pulseless electric activity due to cardiac tamponade under the combination use of the dual
antiplatelet drugs and an anticoagulant drug. He died despite intense medical treatment. Autopsy revealed cardiac
tamponade caused by perforation in the coronary venous wall. To the best of our knowledge, this is the first de-
scription of fatal myopericarditis as a complication of coronary venous perforation.

...................................................................................................................................................................................................
Discussion The aetiology and mechanism remain unknown; however, we should take care for this rare complication in patients

with acute myopericarditis and bloody effusion under the triple antithrombotic therapy.
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Keywords Case report • Pericardial disease • Coronary vein • Triple antithrombotic therapy

Introduction

Acute pericarditis generally follows a mild clinical course and is rarely
fatal.1 Herein, a severe case of acute myopericarditis is reported pre-
senting with blood pericardial effusion leading to uncontrollable

cardiac dysfunction and death. Autopsy revealed perforation of the
coronary vein due to acute inflammation. Although the underlying
mechanisms remain unclear, this appears to represent the first de-
scription of fatal myopericarditis complicated by coronary vein
perforation.

Learning points
• Coronary vein perforation is a rare complication of myopericarditis whilst on antithrombotic therapy, presenting as a haemorrhagic

pericardial effusion.
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Timeline

Case presentation

A 69-year-old man presented to our outpatient department com-
plaining of anterior chest discomfort, which had intermittently con-
tinued for a week. Because the symptom was improving and blood
testing and electrocardiography (ECG) showed no abnormalities, he
returned home, and visited a doctor again 1 week later. He had a his-
tory of successful percutaneous coronary stenting for angina pectoris
(10 years ago), surgical resection of rectal cancer (6 years ago), and
lung metastatic cancer (5 years ago). Medications included low-dose
aspirin (100 mg/day), cilostazol (200 mg/day), valsartan (80 mg/day),
and cilnidipine (10 mg/day). He visited our outpatient department
without any symptoms during the preceding week. However, auscul-
tation revealed pericardial friction rub and ECG showed ST-elevation
in I, II, III, aVF, and V2 to V6 leads (Figure 1A). Laboratory evaluation

revealed elevated C-reactive protein (CRP) level of 2.97 mg/dL (nor-
mal, <_0.30 mg/dL) and troponin I level of 1995 pg/mL (normal,
<_26.2 pg/mL). Creatine phosphokinase (CPK) was within normal lim-
its. On admission, the patient showed no symptoms with a blood
pressure of 133/84 mmHg, temperature of 35.0�C, heart rate of 68
b.p.m., respiratory rate of 15 breaths/min, and oxygen saturation of
98% in room air.

Transthoracic echocardiography showed circumferential mild
pericardial effusion without any findings of cardiac tamponade includ-
ing swinging heart and diastolic collapse of right atria and ventricle
(Video 1). Coronary angiography revealed no significant stenosis.
Computed tomography (CT) also revealed mild pericardial effusion
with attenuation of�60 Hounsfield units (HU), indicating blood con-
stituent (Figure 1B). Acute pericarditis and pericardial effusion with
minor injury in cardiac muscle were diagnosed. Treatment including
aspirin (750 mg every 8 h) and colchicine (0.5 mg/day) was started
according to pericardial disease management guidelines.2 On hospital
Day 3, paroxysmal atrial fibrillation (AF) lasting 20 min was recog-
nized, although the patient was asymptomatic. A regular dose
(15 mg/day) of rivaroxaban was added to his medications.

On hospital Day 5, laboratory evaluation revealed that CRP and
troponin I were reduced, at 0.44 mg/dL and 1718 pg/mL, respectively.
However, the volume of pericardial effusion was unchanged on echo-
cardiography. The patient abruptly complained of severe chest dis-
comfort and cardiogenic shock developed, accompanied by systolic
blood pressure of 50–59 mmHg and a heart rate of 155 b.p.m. of AF.
He suffered cardiogenic shock with pulseless electric activity due to
cardiac tamponade despite synchronized cardioversion. Urgent peri-
cardiocentesis was performed and confirmed haemorrhagic effusion.
Percutaneous cardiopulmonary support was introduced immediately,
and intra-aortic balloon pumping was also started, because return of
spontaneous circulation was not obtained.

Bloody drainage and cardiac dysfunction were continued. Despite
extensive medical treatment including blood transfusion, heart rate,
and blood pressure gradually decreased without any ventricular ar-
rhythmia and the patient finally died 12 h after onset of cardiogenic
shock.

Autopsy revealed a drainage tube placed in the posterior side of
the pericardial cavity and �690 mL of blood retained there. Culture

Past history of percutaneous coronary interven-

tion for angina pectoris, surgical resection of

rectal cancer, and lung metastatic cancer

Medications included low-dose aspirin, cilosta-

zol, valsartan, and cilnidipine

Two weeks be-

fore admission

Anterior chest discomfortþ

One week before

admission

Asymptomatic, normal electrocardiography

(ECG)

On admission Asymptomatic, pericardial friction rub þ,

ST-elevation in almost all leads in ECG

C-reactive protein and troponin I were

increased, at 2.97 mg/dL and 1995 pg/mL

Mild pericardial effusion with attenuation indicat-

ing blood constituent

Treatment including aspirin (750 mg every 8 h)

and colchicine (0.5 mg/day)

Three days after

admission

Paroxysmal atrial fibrillationþ
Treatment including rivaroxaban (15 mg/day):

triple antithrombotic therapyþ
Five days after

admission

C-reactive protein and troponin I were

reduced, at 0.44 mg/dL and 1718 pg/mL

The unchanged volume of pericardial effusion

He abruptly complained of severe chest discom-

fort and cardiogenic shock developed due to

cardiac tamponade

Urgent first and last pericardiocentesis was per-

formed and confirmed haemorrhagic effusion

He died after bloody drainage and cardiac dys-

function were continued

Autopsy The oozing site led to the coronary sinus, per-

foration of the coronary vein

Chronic changes including mild fibrosis in peri-

cardial and myocardial tissues around the

perforated site

Video 1 Echocardiography showed mild pericardial effusion with
no findings of cardiac tamponade.

2 A. Takasaki et al.
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and polymerase chain reaction yielded negative results for bacterial
infection. The heart weighed 520 g and exhibited many petechiae on
the fatty tissue of the inferoposterior wall. In addition, blood oozing
was identified on manual compression (Figure 1C, Video 2). Because
the oozing site led to the coronary sinus, perforation of the coronary
vein was identified. Microscopically, the perforated site was con-
firmed in the coronary venous wall as expected (Figures 1D–G).
Lymphocytic infiltration (Figure 1H), macrophages containing haemo-
siderin (Figure 1I) and mild fibrosis were detected in pericardial and
myocardial tissues only around the perforated site. The coronary
vein was considered to have been perforated a few days earlier based
on the presence of fibrosis.

Discussion

The two major indicators of poor prognosis in acute pericarditis are
reportedly the existence of cardiac tamponade and the failure of anti-
inflammatory drugs.3 Indeed, the present case was accompanied by
cardiac tamponade and failure of aspirin and colchicine treatment. It
is important for us to be more careful when encountering such
patients with acute pericarditis.

Figure 1 (A) ST-T changes on electrocardiography on admission (Day 1). (B) Chest computed tomography demonstrates mild pericardial effusion
(Day 1). (C) Perforation of the coronary vein is apparent in the inferior wall in the autopsied heart (arrow). Please note fragile tissue of the cardiac
surface with many petechiae. (D–G) Site of perforation in the coronary vein in the pathological examination (arrowhead). (E, G) Magnification of the
boxed area. (H) Infiltration of lymphocytes and (I) macrophages containing haemosiderin around the perforated site.

Video 2 Blood oozing was identified on manual compression.

Fatal myopericarditis complicated with coronary vein perforation 3
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..Computed tomography on admission revealed mild pericardial ef-
fusion with 60 HU. Hounsfield units >30 in pericardial effusion has
been reported to have a sensitivity of 100% and specificity of 70% for
visceral or vascular rupture.4 Haemorrhagic pericardial effusion is
caused by several diseases including cardiac rupture due to myocar-
dial infarction or trauma, impending aortic rupture, iatrogenic injury
of coronary artery and veins, which were excluded by the clinical his-
tory and the histological examination.

In the present case, the cause of death was identified as cardiac
tamponade and dysfunction due to coronary venous perforation
complicating myopericarditis.

Pericarditis and myocarditis share common aetiologies and overlap
in daily clinical practice. According to European Society of
Cardiology Task Force consensus, our patient met the criteria for
pericarditis plus mild elevation of markers of myocardial damage
without focal or diffuse impairment of left ventricular function on
echocardiography, and we diagnosed ‘myopericarditis’.2 Damage to
the myocardium was limited to within the surface area, with no eleva-
tion of CPK recognized during the clinical course and autopsy ruled
out active myocarditis. Negative results from culture excluded the
possibility of purulent pericarditis.

The use of rivaroxaban in addition to aspirin and cilostazol might
have exacerbated damage to the coronary vein wall due to myoperi-
carditis. However, no other common bleeding events such as gastro-
intestinal and/or subcutaneous bleeding were observed. It remains
unclear whether we should or should not start anticoagulant drugs
when paroxysmal AF is observed in patients with pericarditis and
pericardial effusion with high HU in CT images.

Viral infections are among the most common causes of myoperi-
carditis. Other mechanisms causing myopericarditis include connect-
ive tissue diseases, radiation-induced, drug-induced, or vaccine-
associated diseases.2 Any preceding viral illness was not reported by
the patient and blood tests showed no evidence of connective tissue
diseases.

The patient had undergone low anterior resection due to rectal
cancer 6 years earlier, thoracoscopic resection of metastases in the
left lung inferior lobe followed by chemotherapy including bevacizu-
mab (a vascular endothelial growth factor inhibitor) and radiofre-
quency ablation therapy 3 years earlier. Therefore, it is impossible to
rule out the possibility completely that chemotherapy and radiofre-
quency ablation therapy had induced chronic inflammation in the
pericardium or surface of the myocardium. Although coronary veins
can be involved by pericardial metastatic cancer,5 the tumour cells
were not identified histologically and cytologically. The thickening of
the pericardium, which is an important sign of chronic radiation-
induced pericarditis,6 was not recognized on chest CT image 3
months before the admission and not in autopsy specimen.
Therefore, it is unlikely that coronary vein perforation was associated
with chronic inflammatory response due to metastasis or radiation.

Coronary venous perforation is an extremely rare entity and only
several cases have been reported as a complication of catheterization
and percutaneous coronary intervention.7 Perforation of the coronary
vein was estimated to be induced by both inflammation of myopericar-
ditis and the combined use of rivaroxaban, aspirin, and cilostazol.

In conclusion, our case presented with fatal myopericarditis (peri-
carditis plus minor cardiac muscle injury) complicated by coronary

vein perforation. The aetiology and mechanisms underlying extensive
focal damage to superficial tissue around the coronary vein remain
unclear. It is important to take this rare complication into consider-
ation when we see patients with pericarditis and uncontrollable car-
diac tamponade and dysfunction due to bloody effusion under the
triple antithrombotic therapy.
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