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stress as a triggering factor is more common in women. Some 
points in the patient’s history and clinical features could differ-
entiate Takotsubo syndrome from myocarditis: stressful trigger 
vs. viral illness, females >50 year old vs. involvement of young 
adults, rarely normal ECG changes vs. normal ECG findings in 
several cases, low or moderate rise in troponin vs. frequent rise 
in troponin, usually absent LGE in the acute phase vs. non-isch-
emic late gadolinium enhancement (LGE) pattern (usually sub-
epicardial), usually absent vs. often positive viral genome. These 
conditions are observed while comparing Takotsubo syndrome 
and myocarditis, respectively (1).

The unique features of stress cardiomyopathy observed in 
MRI are myocardial edema and remarkable LV ballooning com-
bined with the absence of significant LGE (2).

Although Takotsubo syndrome typically involves the LV apex, 
there are atypical forms such as LV basal or RV involvement. Pro-
posed mechanisms are catecholamine hyperactivity, multivessel 
coronary spasm, microvascular dysregulation, and estrogen def-
icit. The prominent role of catecholamines in this syndrome in-
creases the possible treatment efficacy of sympathectomy and 
sympathetic blocks. A lower prevalence of Takotsubo syndrome 
in the diabetic population supports this theory because of the 
autonomic dysfunction in diabetics (3).

Takotsubo syndrome is the final diagnosis in approximately 
2% of patients with ACS presentation. Cardiac troponin levels 
are lower in this syndrome than in myocardial infarction, where-
as the BNP levels are higher in this syndrome than in myocardial 
infarction.

LGE in myocarditis has a patchy distribution, whereas LGE is 
usually absent in Takotsubo (4). Some reports have shown that the 
known cardiovascular risk factors may be less obvious in the Ta-
kotsubo syndrome, whereas mental or neurologic disorders may 
be more prominent in the past medical history of patients (5).

Conclusion

The age and sex of our patient, history of depression, the 
absence of late gadolinium enhancement in MRI, and complete 
resolution of disease markers after 2 weeks were in the favor of 
recovery from Takotsubo syndrome.

Informed consent: The informed consent was obtained from the 
patient.

Video 1. Steady state free precessions cine image in 4 cham-
ber view shows dyskinesia and apical ballooning with well pre-
served contractility of basal segments.
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Introduction

Coronary artery stenosis or occlusion due to sinus of Valsal-
va aneurysm (SVA) is rare, while SVA leading to right coronary 
artery occlusion is extremely rare (1-3). We present a case of a 
giant right SVA combined with proximal right coronary obstruc-
tion, wherein good results were achieved in the patient with 
early surgical intervention.

Case Report

A 56-year-old male was admitted to our hospital with a 
6-month history of shortness of breath and palpitation following 
physical exertion. Transthoracic echocardiography revealed a 
giant right SVA. The aortic valve was tricuspid with trivial aor-
tic regurgitation and the ascending and descending aorta were 
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within normal limits. The bi-dimensional images confirmed the 
presence of a right coronary sinus aneurysm with maximum 
dimensions of 56.82 mm×49.67 mm (Fig. 1). A computed tomog-
raphy (CT) scan showed the giant right SVA. The proximal right 
coronary artery (RCA) was not visible, whereas the middle and 
distal RCA were clearly visible (Fig. 2a-2c). Electrocardiogram 
was normal.

Surgery was performed through a median sternotomy. Car-
diopulmonary bypass was established by ascending aorta, supe-
rior vena cava, and inferior vena cava cannulation with left heart 
venting through the atrial septum. A giant SVA was observed 
at the right sinus (Fig. 3a). After cross-clamping the ascending 
aorta, cardioplegia solution was infused through the ascending 
aorta. The ascending aorta was opened at the border of the SVA 
and normal ascending aorta. The SVA involved the total right 
sinus, protruded forward and downward, and the orifice of the 
RCA could not be found inside (Fig. 3b). The proximal RCA on the 
SVA was occluded and the proximal RCA on the atrioventricular 
groove had a small lumen and a very thin wall. The middle RCA 
on the atrioventricular groove was normal. Coronary artery by-
pass to the middle RCA was performed immediately with greater 
saphenous vein (GSV) grafting, and cardioplegia solution was in-
fused through the GSV graft (Fig. 3c). The right sinus was recon-
structed with a vascular prosthesis patch ranging from the aortic 
annulus to the normal ascending aorta and from commissure to 
commissure (Fig. 3c). The proximal GSV graft was anastomosed 
to the normal ascending aorta. The cardiopulmonary bypass 
time was 148 min and cross-clamp time was 108 min.

The duration of mechanical ventilation support was 27.25 h. 
The patient’s duration of stay in the intensive care unit was 89.83 
h. The patient’s recovery was uneventful. He was discharged 
from the hospital 6 days after surgery. A postoperative CT scan 
showed good aortic root morphology (Fig. 2b, 2d).

Discussion

An unruptured SVA is usually asymptomatic in early years 
with symptoms typically manifesting between 30 and 45 years 
of age (4). During its expansion, it could cause obstruction of the 
right ventricular outflow tract, aortic regurgitation, conduction 
disorders, and more rarely, myocardial ischemia due to com-
pression of the coronary arteries.

The reduction of coronary flow due to SVA compression is a 
rare condition and may lead to myocardial ischemia or infarction. 
Approximately 70% of SVAs occur in the right coronary sinus, 29% 
in the non-coronary sinus, and only 1% in the left coronary sinus 
(5). However, according to the literature, there is more risk of myo-
cardial ischemia with left SVA than with right SVA (6). This may be 

Figure 1. Transthoracic echocardiography showing (a) a giant right SVA, parasternal short axis view at great vessels level, (b) aneurysm measuring: 
56.82 mm×49.67 mm
SVA - sinus of Valsalva aneurysm
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Figure 2. Preoperative and postoperative CT scan showing (a) Giant 
right SVA with proximal RCA occlusion, (b) Right sinus reconstruction 
and coronary artery bypass grafting to RCA, (c) Giant right SVA, (d) 
Right sinus reconstruction
SVA - sinus of Valsalva aneurysm; RCA - right coronary artery
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associated with the space structure of the proximal left coronary 
artery, surrounded by the SVA, left atrium, and pulmonary trunk, 
whereas proximal RCA has more space to compensate for SVA 
compression. According to a collective review of the literature, 
the mechanism of coronary obstruction due to SVA is considered 
to be initiated by hyperextension of the coronary artery due to the 
bulge in the sinus of Valsalva. The coronary artery obstruction is 
caused by a thrombus within the aneurysm (7, 8). Most patients 
of SVA-associated coronary obstruction undergo coronary artery 
bypass grafting to guarantee a distal myocardial perfusion, de-
spite the fact that there are reports of the successful treatment 
with SVA repair alone (9). In our case, giant right SVA led to oc-
clusion of proximal RCA. Our viewpoint regarding the mechanism 
of SVA-associated coronary obstruction is novel. We believe that 
the right SVA expanded gradually, which may have made proximal 
RCA form a sharp angle, resulting in coronary flow reduction and 
proximal RCA occlusion. The proximal RCA on the atrioventricular 
groove had a small lumen and very thin wall due to this reduction 
in flow. The middle and distal RCA had normal lumen due to col-
lateral circulation compensatory (Fig. 2a).

Conclusion

Surgery was performed to reconstruct right sinus with a vas-
cular prosthesis patch and coronary artery bypass grafting with 
GSV to the middle RCA. The patient, reported herein, success-
fully recovered after surgical treatment with good early results. 
However, continued follow-up is required for long-term results.

Informed consent: Written informed consent was obtained from 
this patient.
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Figure 3. Intraoperative images. (a) Giant SVA, (b) SVA involving the total 
right sinus, (c) Right sinus reconstruction with a vascular prosthesis 
patch and coronary artery bypass grafting with GSV graft to RCA
SVA - sinus of Valsalva aneurysm; GSV - greater saphenous vein;
RCA - right coronary artery
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suggesting pericarditis. Patient presented with ST segment eleva-
tions without reciprocal depression and PR-segment depressions 
on a 12-lead electrocardiography (ECG) (Fig. 1a) with increased 
cardiac enzyme levels (cardiac troponin level at admission time 
was 1.936 ng/mL and two days later peak troponin level was 8.559 
ng/mL). The patient smoked 1–2 cigarettes per day for 10 years, 
but denied illicit drug or alcohol abuse. He had no atheroscle-
rotic coronary artery disease risk factors (family history, hyper-
lipidemia, etc.) apart from active smoking. Physical examination 
showed no abnormal findings. He had a history of viral upper 
respiratory tract infection 1 week ago. Given the age of the pa-
tient and characteristics of the chest pain (sitting up and leaning 
forward tends to ease the pain, while lying down and breathing 
deep worsens it), acute myopericarditis was initially assumed. At 
the time of admission, transthoracic echocardiography revealed 
that left ventricular ejection fraction (LVEF) was 60% and no ab-
normality was found in segmental wall motion. Left ventricular 
diameter in diastole measured in the normal range (4.8 cm). Mini-
mal circumferential pericardial effusion was present. However, 
urgent diagnostic coronary angiography was performed due to 
persistent, severe chest pain, current risk factor (active smok-
ing) and high cardiac troponin levels. Coronary angiography indi-
cated a noncritical plaque in the left anterior descending (LAD) 
coronary artery (Fig. 1-b1 and 1-b2-white arrowhead). Right and 
Left circumflex coronary arteries were normal (Fig. 1-b2, 1-b3). 
A diagnosis of acute myopericarditis was made and the patient 
was treated with colchicine, ibuprofen, and proton-pump inhibi-
tor (omeprazole) throughout hospitalization. On the fourth hospi-
tal day, the patient's symptoms largely subsided. During the hos-
pitalization period, troponin levels decreased progressively and 
the patient was discharged asymptomatic with prescriptions for 
colchicine, ibuprofen, and omeprazole for continued usage.

Ten days after discharge, the patient was admitted to the 
emergency department again with chest pain at rest spreading 
to the left arm while he was still taking the prescribed medica-
tion. The patient's chest pain was an ischemic type, contrasting 
with his previous pain on the previous visit, accompanied by cold 
sweating. The ECG on admission indicated acute anterior wall 
myocardial infarction (MI) (Fig. 2a). The patient was immediately 
taken to the catheter laboratory and a second coronary angiogra-
phy revealed 100% thrombotic occlusion in the LAD-proximal re-
gion. After thrombus aspiration, 2 consecutive drug-eluting stents 
were implanted due to severe thrombotic residues and dissec-
tion. Complete opening and distal TIMI-3 flow were achieved 
after the procedure (Fig. 2-b1 - 2-b3). At second admission, the 
echocardiogram revealed segmental (septum, mid-anterior, api-
cal) wall motion dysfunction of left ventricular origin with a de-
creased LVEF, 45%). Treatments consisted of double antiplatelets 
(aspirin and ticagrelor), ACE inhibitor (perindopril), beta-blocker 
(metoprolol) and lipid-modulating (atorvastatin) drugs. Four days 
later he was discharged without any complications.

Two and a half months after discharge, the patient was ad-
mitted to the emergency department again with constricting 
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Introduction

Patients aged less than 40 years old only account for 1.2% of 
all patients with acute myocardial infarction (AMI) (1). Several 
studies as well as meta-analyses have revealed that the use of 
non-steroidal anti-inflammatory drugs (NSAIDs) can be associ-
ated with an increased relative risk of AMI in patients with or 
without heart disease or other risk factors for coronary artery 
disease (2-7). Diclofenac and ibuprofen, the most frequently 
used NSAIDs, are associated with a 40%–50% increased rela-
tive risk of AMI, even for low cumulative NSAID amounts (8). The 
AMI risk in patients with and without cardiovascular risk fac-
tors showed a similar elevation (8). The present paper reports 
an exceedingly rare presentation of AMI in a very young male 
associated with acute myopericarditis treatment.

Case Report

A 21-year-old man with no prior medical history presented to 
the emergency department with a 10 hour history of chest pain 
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