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Background Most coronary artery aneurysms (CAAs) are clinically asymptomatic and are only detected incidentally during cardiac imaging. 
However, CAAs can cause fatal complications such as cardiac tamponade following a rupture. Reports of contained ruptures of 
CAAs are limited.

Case summary An 89-year-old man had a severe, acute-onset chest pain 2 days prior. The patient was referred to our hospital because of residual 
dyspnoea and a fever. The blood tests exhibited high C-reactive protein and D-dimer levels; moreover, contrast-enhanced com-
puted tomography (CT) and transthoracic echocardiography revealed a diffuse mild pericardial effusion, which had not been de-
tected six months prior. The fever and pericardial effusion persisted, and the main cause was not clearly understood. On Day 19, the 
patient had a sudden loss of consciousness after chest pain. Contrast-enhanced CT showed an increase in the pericardial effusion, 
and coronary angiography showed a CAA in the proximal right coronary artery with extravasations that probably sealed. A re-rup-
ture following a contained rupture of the CAA was considered, and it was suspected that the prolonged fever and pericardial ef-
fusion were related to the contained rupture associated with the first episode of chest pain.

Discussion Our case showed that a contained rupture of a CAA can cause a fatal event by a re-rupture and may present with a prolonged fever 
and pericardial effusion. A contained rupture of a CAA should be considered as a differential diagnosis in patients with a prolonged 
fever and pericardial effusion of unknown origin after an acute onset of chest pain.
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Learning points
• Coronary artery aneurysms (CAAs) can cause fatal cardiac events including acute myocardial infarction and acute cardiac tamponade.

• A contained rupture of a CAA can cause fatal events by a re-rupture and may present with a prolonged fever and pericardial effusion.

• A contained rupture of a CAA should be considered as a differential diagnosis in patients with a prolonged fever and pericardial effusion of 
unknown origin after an acute onset of chest pain.
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Introduction
Most coronary artery aneurysms (CAAs) are clinically asymptomatic 
and are only detected incidentally during cardiac imaging. However, 
CAAs can cause fatal complications such as acute myocardial infarction 
or cardiac tamponade.1,2 We herein report a patient with a suspected 
contained rupture of a CAA, which finally re-ruptured, and who pre-
sented with a prolonged fever and pericardial effusion.

Summary figure

Case presentation
An 89-year-old man with a history of hypertension, dyslipidaemia, 
and moderate aortic stenosis with regurgitation had an extremely 
severe, acute onset of chest pain radiating to the left shoulder, which 
lasted for about 2 h, 2 days prior. Although the symptoms improved, 
the patient was referred to our hospital because of residual dys-
pnoea and a fever. On the initial assessment, the patient was stable 
haemodynamically, and the pulse rate was 96 beats/min, blood 
pressure 128/70 mmHg, respiratory rate 20 breaths/min, oxygen 
saturation 95% on 1 L of oxygen, and body temperature 37.2°C. 
A physical examination revealed no abnormalities other than a sys-
tolic murmur in the aortic area and slight pretibial oedema. The elec-
trocardiogram (ECG) exhibited sinus rhythm, but no significant ST-T 
segment abnormalities. The blood tests exhibited elevated white 
blood cell (10 800/µL, normal value; 3500–9000/µL), C-reactive pro-
tein (26.6 mg/dL, <0.4 mg/dL), D-dimer (10.4 µg/mL, <0.9 µg/mL), 
and brain natriuretic peptide (393.5 pg/mL, <18.4 pg/mL) levels, 

but the cardiac enzymes including troponin were not elevated. 
Chest radiography revealed a significant enlargement of the cardiac 
silhouette as compared to six months prior (Figure 1A and B). 
Transthoracic echocardiography revealed a diffuse mild pericardial 
effusion without a collapse of the right heart, which was not 
detected six months prior (Figure 1C and D). Non-ECG-gated 
contrast-enhanced computed tomography (CT) with a 320-row de-
tector revealed a diffuse mild pericardial effusion, slight bilateral 
pleural effusion, and severe calcifications of the coronary arteries. 
The mean CT value near the right heart, 26.5 Hounsfield unit 
(HU), was slightly higher than that near the left heart, 18.8 HU 
(Figure 1E–G; Supplementary material online, Video 1).

During the hospitalization, the patient was observed without antibio-
tics because of no evidence of a bacterial infection, and repeated blood, 
urine, and sputum cultures were negative. However, a fever exceeding 
38°C and high C-reactive protein and D-dimer levels persisted. On Day 
4, the possibility of viral pericarditis was considered, and aspirin 
1200 mg/day and colchicine 0.5 mg/day were introduced. The fever 
over 38°C disappeared and the C-reactive protein level decreased 
gradually, but a fever over 37°C and a high C-reactive protein level re-
mained (Figure 2). On Day 9, edoxaban 30 mg/day was introduced be-
cause paroxysmal atrial fibrillation was repeatedly detected. The 
pericardial effusion did not increase during the hospitalization, and a 
pericardial paracentesis was considered difficult. The main cause of 
the symptoms and abnormal findings was not clearly understood.

On Day 19, the patient had a sudden loss of consciousness after 
complaining of severe chest pain and regained consciousness within 
10 s. The ECG exhibited ST-elevation in the inferior leads, but the 
change recovered within 15 min (Figure 3A and B). Although the possi-
bility of acute aortic dissection was considered at that time, 
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transthoracic echocardiography and non-ECG-gated contrast-enhanced 
CT showed an increase in the pericardial effusion, especially on the surface 
of the right heart, and there was contrast extravasation from the proximal 
right coronary artery (RCA) detected on the CT. The mean CT value near 
the right heart, 55.5 HU, was significantly higher than that near the 
left heart, 23.8 HU (Figure 3C–G; Supplementary material online, Video 
2). Emergency coronary angiography showed an irregular margin of the 
CAA in the proximal RCA, pulsatile contrast extravasations that probably 
sealed from three sites of the CAA, and a Thrombolysis in Myocardial 
Infarction (TIMI) grade 3 flow in both coronary arteries (Figure 4A–D; 
Supplementary material online, Videos 3–6). Then, a re-rupture following 
a contained rupture of the CAA was considered. Moreover, it was sus-
pected that the patient’s prolonged fever, pericardial effusion, and high 
C-reactive protein and D-dimer levels were related to the contained rup-
ture of the CAA associated with the first episode of chest pain before the 
hospitalization. The pericardial effusion was thought mainly to consist of a 
haematoma, and both haemostasis and removing the haematoma from 
the pericardial cavity were considered necessary to prevent cardiac tam-
ponade. Thus, the patient was transported to another hospital with car-
diovascular surgery support, but haemostasis by percutaneous coronary 
intervention (PCI) using two 3.5/20 mm PK Papyrus covered stents 
(Biotronik, Berlin, Germany) was performed because the patient and fam-
ily refused surgery due to the old age after an explanation by the heart 
team (Figure 4E–G; Supplementary material online, Video 7). The haemo-
stasis was successful; however, the haemodynamics did not completely re-
cover and the patient died in the end.

Discussion
The course in this patient provided two important clinical suggestions: 
(i) a contained rupture of a CAA can cause a fatal event by a re-rupture, 
and (ii) a contained rupture of a CAA may present with a prolonged 
fever and pericardial effusion.

Although most patients with CAAs are asymptomatic, CAAs can 
cause lethal events including acute myocardial infarction and cardiac 
tamponade following a rupture.1,2 If a CAA ruptures, blood dissects 
around the myocardial layers and ruptures internally into the cardiac 
chambers, or externally into the pericardial cavity.3 Contained ruptures 
of atheromatous CAAs and mycotic CAAs have been reported, but re-
ports of contained ruptures of CAAs are limited.4–6 In this case, the pa-
tient had felt no symptoms until the first episode of chest pain; 
moreover, the transthoracic echocardiography six months prior 
showed no abnormal findings of a pericardial effusion. However, the 
pericardial effusion was newly detected after the first episode of chest 
pain, and it suddenly increased just after the second episode of chest 
pain. This suggested the possibility that the first episode of chest pain 
was associated with a rupture of the CAA externally into the pericardial 
cavity followed by sealing with a haematoma, and the CAA re-ruptured 
at the time of the second episode of chest pain. Actually, the emergency 
coronary angiography showed that the CAA had extravasations that 
probably sealed. The mean CT value near the right heart was significant-
ly higher than that near the left heart on the contrast-enhanced CT just 
after the second episode of chest pain. That was thought to suggest 

Figure 1 Although chest radiography six months prior did not show any enlargement of the cardiac silhouette [cardio-thoracic ratio (CTR) of 47%] 
(A), that performed on admission revealed a significant enlargement (CTR of 67%) (B). Transthoracic echocardiography six months prior did not show 
any abnormal findings of a pericardial effusion (C ); however, a diffuse mild pericardial effusion without a collapse of the right heart was observed on 
admission (arrows) (D). Non-electrocardiogram-gated contrast-enhanced computed tomography (CT) with a 320-row detector revealed a diffuse mild 
pericardial effusion, slight bilateral pleural effusion, and severe calcifications of the coronary arteries (E–G). The mean CT value near the right heart was 
26.5 Hounsfield unit (HU), which was slightly higher than that near the left heart, 18.8 HU (circle) (E and F ).
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Figure 3 Just after the second episode of chest pain and loss of consciousness, the electrocardiogram (ECG) exhibited ST-elevation in the inferior 
leads (A), but the change recovered within 15 min (B). Non-ECG-gated contrast-enhanced computed tomography (CT) showed an increase in the 
pericardial effusion, especially on the surface of the right atrium and ventricle (C–E), and the mean CT value near the right heart was 
55.5 Hounsfield unit (HU), which was significantly higher than that near the left heart, 23.8 HU (circle) (D and E). There was contrast extravasation 
from the proximal right coronary artery in the axial plane (white arrow) (F ) and in the maximum intensity projection (black arrow) (G). Ao, aorta; 
LV, left ventricle; PA, pulmonary artery; RCA, right coronary artery; RV, right ventricle.

Figure 2 Time course of the fever and C-reactive protein and D-dimer levels in addition to the medications during the hospitalization. CRP, 
C-reactive protein.
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there was a haematoma surrounding the CAA. In the literature, the CT 
values have been reported to be higher, especially in patients with a 
haemopericardium.7

In this case, the patient had a prolonged fever after the first episode of 
chest pain, and high C-reactive protein and D-dimer levels persisted dur-
ing the hospitalization. The main cause could not be clearly explained as 
there was no evidence of a bacterial infection, collagen disease, or malig-
nancy, which are well-known causes of a fever of unknown origin. The 
fever and high C-reactive protein and D-dimer levels might have been re-
lated to the inflammation induced by the contained rupture of the CAA. 
Actually, post-cardiac injury syndrome including pericarditis and a high 
C-reactive protein level caused by some reasons such as a distal wire per-
foration during PCI has been reported.8

The CAA was first diagnosed on the contrast-enhanced CT and cor-
onary angiography just after the second episode of chest pain. The rea-
son why the CAA could not be clearly diagnosed on the first 
contrast-enhanced CT on admission was not completely understood, 
but the CAA might have been partially thrombosed. Moreover, severe 
calcifications of the coronary arteries and non-ECG-gated CT might 
have also precluded a detailed assessment. A pericardial paracentesis 
was considered difficult because the mild pericardial effusion did not in-
crease, but it could have been useful for the diagnosis. Although the 
haemostasis with the covered stents was successful and the final angi-
ography showed a TIMI grade 3 flow in the RCA, the patient’s 

haemodynamics did not completely recover. Cardiac tamponade due 
to a haematoma in the pericardial cavity was considered to have 
been involved.

Herein, we reported a patient with a suspected contained rupture of 
a CAA followed by a re-rupture. A contained rupture of a CAA may be 
overlooked; thus, it should be considered as a differential diagnosis in 
patients with a prolonged fever and pericardial effusion of unknown ori-
gin after an acute onset of chest pain.
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Figure 4 Emergency coronary angiography showed an irregular margin of the coronary artery aneurysm (CAA) in the proximal right coronary artery 
(RCA) (asterisk), pulsatile contrast extravasations that probably sealed from three sites of the CAA (black arrows) (A and B), and a Thrombolysis in 
Myocardial Infarction (TIMI) grade 3 flow in the right and left coronary arteries (A–D). Haemostasis by percutaneous coronary intervention using two 
3.5/20 mm PK Papyrus covered stents was performed (dot arrow) (E and F ). The final angiography showed that the CAA was successfully sealed by the 
covered stents, and there was a TIMI grade 3 flow in the RCA (G). CAU, caudal; CRA, cranial; LAO, left anterior oblique; RAO, right anterior oblique.
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