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Abstract
BACKGROUND
Coronary artery aneurysm combined with myocardial bridge is a very rare clinical situation. The prognosis of this clinical situation is not yet clear.

CASE SUMMARY
A coronary artery aneurysm and myocardial bridge in the same segment of the coronary artery were found in a 54-year-old female patient who underwent coronary angiography and intravascular ultrasound examination. Through conservative treatment, the patient was discharged from the hospital smoothly, and she was in good condition during 5 mo of follow-up.

CONCLUSION
Coronary artery aneurysm combined with myocardial bridge seems to have a good prognosis, but due to the rarity of this clinical situation, further research and follow-up are needed.
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Core Tip: We found a rare condition, in which a coronary artery aneurysm and myocardial bridge co-occurred in the same segment of the coronary artery, by coronary angiography and intravascular ultrasound examination. The prognosis of this clinical situation seems to be good, but due to its rarity, further research and follow-up are needed.

INTRODUCTION
Coronary artery aneurysm (CAA) is defined as fractional dilation of coronary arteries. The diameter of the dilated segment is at least 1.5 times larger than that of the adjacent normal segment. When exceeding four times the diameter of the adjacent normal segment, it is called a giant coronary aneurysm. Diffuse coronary artery dilation is called coronary artery ectasia[1,2]. The normal coronary arteries and their main branches run on the surface of the heart. When some of the coronary arteries penetrate into the myocardium, they are compressed during myocardial systole. This part of the coronary arteries is called the tunnel artery, and the myocardium on its surface is called the myocardial bridge[3,4].
CAA and myocardial bridge are relatively rare diseases, and coexistence in the same segment of a coronary artery is an even rarer clinical situation. This clinical situation is rarely reported, and its prognosis is still unclear.

CASE PRESENTATION
Chief complaints
In May 2020, a 54-year-old woman was hospitalized with a chief complaint of exertional chest pain for more than 10 years.

History of present illness
Chest pain was located in the upper part of the sternum, lasted for approximately a few seconds, and could be relieved after rest. The symptoms worsened 6 mo prior, with chest pain occurring after mild activity and more frequently than before.

History of past illness
The patient had a history of hypertension for more than 5 years and took drugs regularly to control her blood pressure, and her blood pressure was acceptable.

Personal and family history
The patient had no significant prior personal or family history.

Physical examination
The patient’s blood pressure was 159/104 mmHg on admission, and the remainder of the physical examination showed no obvious abnormalities.

Laboratory examinations
The low-density lipoprotein cholesterol was 4.18 mmol/L (normal reference range: 1.10-3.50 mmol/L), cardiac biomarkers such as troponin and N-terminal pro-brain natriuretic peptide were normal, and the other blood tests were also approximately normal.

Imaging examinations
Electrocardiogram showed abnormal Q waves in leads II, III, aVF, V5-V6, and V7-V9 and slight elevation of the ST segment in leads II, III, aVF, and V1-V4. There were no remarkable findings on ultrasonic cardiogram.
[bookmark: _Hlk63196617][bookmark: _Hlk63196714]Subsequent coronary angiography (CAG) revealed a normal right coronary artery and circumflex artery without any anomalies or sign of atherosclerosis. In the proximal to middle part of the left anterior descending artery (LAD), there was a near 25 mm long tumor-like aneurysm. The diameter of this aneurysm varied with the cardiac cycle. During cardiac systole, the aneurism was compressed by approximately 70% (Figure 1A and B). There was no obvious sign of atherosclerosis within other segments of LAD. Following intravascular ultrasound (IVUS) examination showed that the maximum diameter of the CAA during systole was 7.7 mm, the minimum diameter during systole was 4.02 mm, and the muscle bridge was clearly visible above the coronary artery (Figure 2A and B).

FINAL DIAGNOSIS
The final diagnosis of the presented case was CAA combined with myocardial bridge.

TREATMENT
After invasive coronary examination, the patient’s discharge medications included aspirin 100 mg/d, rosuvastatin 10 mg/d, metoprolol 47.5 mg/d, and amlodipine 5 mg/d.

OUTCOME AND FOLLOW-UP
The patient was then discharged because of symptom relief, and she was recently in good condition at the 5-mo follow-up by phone.

DISCUSSION
The incidence of CAA ranges from 1.2% to 4.9% and is most common in the right coronary artery, followed by the LAD branch and left circumflex branch, with the left main artery being the least affected[5]. It is currently believed that the most common cause of coronary aneurysms in adults is atherosclerosis, accounting for approximately 50%, and the most common cause in children is Kawasaki disease. Other rare causes include inflammatory diseases, connective tissue diseases, infection, congenital diseases, iatrogenic diseases, and drugs[1,6]. The detection rate of myocardial bridge in CAG ranges from 1.5% to 16%, but the detection rate in autopsy can be as high as 80%; moreover, the majority of cases of myocardial bridge occur in the LAD. Myocardial bridge is considered a congenital benign disease[3,4].
The combination of CAA and myocardial bridge at the same site of a coronary artery is relatively rare in clinical practice. Manfred Mauser and Manish Motwani have reported two such cases, but they only relied on CAG to diagnose this special coronary phenomenon[7,8]. CAG can reveal the location, size, and shape of the CAA, but the size of the CAA may be underestimated when thrombi form in the lumen of the CAA[9,10]. Therefore, we combined IVUS with CAG to conduct further examination of our patient. IVUS allows to observe whether the aneurysm has a complete three-layer vascular wall structure to distinguish between true and false aneurysms and whether there is thrombosis in the aneurysm lumen[11]. True aneurysms have intact intima, media, and adventitia, while the vascular integrity of false aneurysms is lost and they lack at least one layer of the artery wall and consist of a single or double layer that protrudes outward[12]. Myocardial bridge can manifest as a characteristic "half-moon" transparent echo area around the lumen in IVUS[13]. In this case, IVUS showed that there was no obvious plaque or thrombosis formation in the CAA segment, and the myocardial bridge was clearly shown around the CAA.
It was a pity that we missed the further functional examinations such as single photon emission tomography, scintigraphy, or nuclear magnetic resonance, so we could not exclude the presence of ischemia or microvascular disease in this case.

CONCLUSION
The prognosis of CAA may be better when it is combined with myocardial bridge. Furthermore, myocardial bridge may limit the excessive expansion of the coronary arteries, and periodic compression of the CAA by the myocardial bridge may reduce congestion in the aneurysm, which could be a risk factor for thrombosis. The outcome of such a rare combination needs further research and follow-up.
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Figure Legends
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Figure 1 Images of coronary angiography. A: Coronary angiography showed the coronary artery aneurysm (CAA) in the middle left anterior descending artery during diastole; B: Coronary angiography showed that the CAA was compressed by the myocardial bridge during systole. The arrow indicates the location of the myocardial bridge, and the triangles indicate the start and end of the CAA.
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Figure 2 Images of intravascular ultrasound. A: Intravascular ultrasound showed the coronary artery aneurysm and myocardial bridge during diastole; B: Intravascular ultrasound showed that the coronary artery aneurysm was compressed by the myocardial bridge during systole. The arrows indicate the location of the myocardial bridge.
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