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Case Report

Uncommon presentation of acute type A aortic dissection: sleeve-severed and everted proximal right coronary artery intima without myocardial ischaemia
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Abstract
Background
Type A aortic dissection (TAAD) with coronary involvement is rare but potentially fatal. Proper myocardial protection during surgery is essential.

Case presentation
Here, we describe a 52-year-old woman who presented with sudden chest pain. CT angiography revealed TAAD with right coronary artery involvement. During surgery, the proximal intima of the right coronary artery was found to be completely severed and everted. Conventional myocardial perfusion methods were inadequate. A patented perfusion tip for coronary artery orifice perfusion was used, resulting in favourable surgical outcomes. The patient was discharged without complications.

Conclusions
This case emphasizes the need for careful preoperative assessment of coronary involvement in TAAD patients. The myocardial protection method used here is very helpful and can be applied effectively in similar cases encountered by surgeons.
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Introduction
In patients afflicted with type A aortic dissection (TAAD), coronary artery involvement is rare yet potentially life-threatening due to the risk of myocardial infarction [1–3]. Severe coronary ostia involvement impedes coronary perfusion after cross-clamping, and prolonged ischaemic time before myocardial perfusion may result in severe and irreversible myocardial infarction. Thus, ensuring timely and adequate myocardial protection during surgery is important. We present a case of TAAD complicated by right coronary involvement featuring proximal intima sleeve-like severance and eversion, but significant myocardial ischaemia was absent. Conventional myocardial perfusion methods were inadequate for myocardial protection. Utilizing our patented perfusion tip design, we successfully administered cardioplegia via the right coronary artery orifice, leading to successful myocardial protection and subsequent discharge of the patient from the hospital.

Case report
A 52-year-old woman with hypertension was referred to the emergency department with sudden onset of chest pain. The patient reported no prior history of coronary artery disease. Her blood pressure was 160/96 mmHg, and her heart rate was 90 bpm. Clinical examination revealed normal serum levels of myocardial enzymes and cardiac troponin. There were no signs of myocardial infarction on electrocardiography and no apparent wall motion abnormalities on transthoracic echocardiography. Subsequent CT angiography confirmed the diagnosis of TAAD, which prompted preparation for emergency surgery.
Aortic CT angiography revealed significant enlargement of the false lumen compared to the true lumen, resulting in profound compression of the true lumen. On the cross-sectional CT images, the right coronary artery was clearly identified as originating from the false lumen. Both transverse and curved planar reformation of coronary artery CT images revealed an intraluminal filling defect in the proximal segment of the right coronary artery adjacent to the ostium (Fig. 1).
[image: ]
Fig. 1Right coronary artery completely originated from false lumen (pentagram symbol). Intraluminal filling defect (arrow symbol) detected in proximal segment


On April 23, 2023, emergency surgery with midline sternotomy was performed. Cardiopulmonary bypass was established through right axillary artery cannulation combined with right atrium cannulation. Moderate hypothermia and antegrade cerebral perfusion were employed. When the ascending aorta was clamped and the aorta was incised to access the aortic root, an unusual occurrence was observed. There was no thrombus present in the coronary artery. The intima of the right coronary artery exhibited sleeve-like severance, with complete eversion resulting in the inner surface facing outwards and the outer surface facing inwards. This configuration formed a structure resembling a sleeve coupling that was attached to the dissected intima of the aortic root (Fig. 2). Cardioplegia was administered during the procedure by directly cannulating our patented coronary ostial cannula tip into right coronary ostium, which was intimal-free with the adventitial layer remaining intact (Fig. 3). The subsequent steps of the procedure followed previously reported techniques [4]. After achieving cardiac arrest, a saphenous vein graft was anastomosed end-to-side to the distal right coronary artery. Following completion of the anastomosis, graft perfusion was performed to ensure adequate cardiac protection. Subsequently, we conducted the Bentall procedure to address aortic root lesions by implanting a 23 mm St. Jude mechanical valved conduit. Then, the left coronary ostium with button-like aortic tissue was excised from the aorta, which was then reimplanted in the corresponding site in the valved conduit. To ensure long-term coronary patency of right coronary artery, an additional segment of saphenous vein was utilized. It was anastomosed end-to-end with the right coronary ostium, with the other end anastomosed to the ascending valved graft. After the core temperature reached 26 °C, under circulatory arrest and unilateral antegrade cerebral perfusion, a stented elephant trunk was implanted into the descending aorta. A four-branched vascular graft was then sutured to connect the distal ascending aortic graft with the proximal end of the stented elephant trunk. Finally, the proximal end of the saphenous graft was anastomosed to the ligated perfusion branch of the four-branched graft, completing the main surgical procedure.
[image: ]
Fig. 2Sleeve-like transection of the right coronary artery observed during surgery, with complete intimal eversion, forming a structure resembling a sleeve coupling attached to the severed aortic root intima
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Fig. 3(A) Administering the cardioplegia solution using patented designed coronary perfusion tip during surgery. (B) Patented designed coronary artery ostial cannula tip


To address the challenges posed by the reconstruction of the right coronary ostium and to mitigate the risk of haemorrhage and difficulties in achieving haemostasis, we opted to perform right coronary artery bypass grafting (CABG) prior to releasing the cross-clamp. Following the processes of rewarming and deairing, successful cardiac resuscitation was accomplished.
Postoperative examination revealed that the patient had resumed regular activities. Subsequent CT angiography demonstrated a patent saphenous venous graft with satisfactory revascularization of the thoracic aorta (Video 2). This patient had an uneventful recovery and was ultimately discharged from the hospital without any complications related to myocardial infarction.

Discussion
Previous studies reported a 10.6% incidence of coronary involvement, with 3.9% of patients clinically diagnosed with acute myocardial infarction (AMI) [2, 3]. In patients with TAAD complicated by AMI, the most common pathological change is compression of the coronary ostium, often leading to myocardial infarction. This case is unique due to the complete severance and eversion of the proximal coronary artery intima, and the right coronary artery was entirely supplied by the false lumen as a result. Typically, the complete severance and reversal of the intima in the proximal coronary artery is rare. Patients with severe coronary involvement may die before receiving proper medical attention. However, these distinctive anatomical characteristics contribute to patient survival until successful surgery can be performed.
TAAD patients with coronary involvement have a high mortality rate and require aggressive coronary revascularization [2]. Various classifications, such as the Neri classification [5], have been proposed to guide treatment options. In this case, we suggest that CABG is the optimal choice for coronary revascularization. However, the coronary perfusion strategy for intraoperative myocardial protection is the main challenge in achieving favourable surgical outcomes. Timely myocardial perfusion is crucial for preventing prolonged ischaemia. CABG cannot provide timely myocardial perfusion after aortic cross-clamping, and conventional myocardial perfusion methods may be inadequate. Conventional antegrade coronary perfusion was unable to deliver cardioplegia effectively, making retrograde perfusion a viable alternative. However, retrograde perfusion still presents the issue of inadequate myocardial protection for the right ventricle. In this case, where the coronary ostia had intact adventitia but severed intima, we achieved good results by using our patented perfusion tip for direct coronary ostium perfusion, ensuring timely and effective myocardial protection.

Conclusion
Based on our experience, surgeons should be vigilant when CT images present similar findings. Our coronary perfusion method, which has been effectively applied and proven feasible, can serve as a valuable alternative measure in such patients.
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