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A 73-year-old woman who underwent combined bioprosthetic mitral valve replacement, tricuspid ring annulo-plasty, and coronary artery bypass grafting 12 years previously visited our clinic due to aggravated dyspnea caused by structural valve deterioration of the mitral prosthesis. Because aortic or femoral artery cannulation and cross-clamping would have a high risk of stroke owing to severe calcification of the ascending aorta and ilio-femoral vessels, and because there was a risk of redo sternotomy due to the patent bypass grafts, a comprehensive approach including axillary artery cannulation, a minimally invasive right thoracotomy ap-proach, and a clampless hypothermic fibrillatory arrest technique was used during redo mitral valve replacement.
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Case reportA 73-year-old woman was referred to outpatient clinic of Seoul National University Hospital for ag-gravated dyspnea. The patient had undergone com-bined cardiac surgery 12 years earlier at another hospital; that operation included coronary artery by-pass grafting with in situ left internal thoracic artery (LITA), aorto-coronary saphenous vein (SV), and radi-al artery grafts (LITA to the left anterior descending coronary artery, SV to the diagonal branch, radial to the left circumflex artery, and SV to the posterior de-scending coronary artery), bioprosthetic mitral valve 

replacement (MVR), and tricuspid annuloplasty with a prosthetic ring. Her comorbidities included diabetes mellitus and acute renal failure, with a creatinine lev-el of 4.09 mg/dL in the setting of pre-existing stage II chronic kidney disease, which may have been due to cardiorenal syndrome. Transthoracic echocardiog-raphy demonstrated structural valve deterioration of the mitral bioprosthesis with severe steno-in-sufficiency, mild to moderate tricuspid regurgitation, and resting pulmonary hypertension with a systolic pulmonary artery pressure of 78 mm Hg. Although coronary angiography showed an occluded SV graft anastomosed to the posterior descending coronary 
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Fig. 2. (A) The interatrial groove 
was exposed with minimal intra- 
pericardial dissection via a right 
mini-thoracotomy (black arrow, right
atrium; white arrow, left atrial 
wall; black arrowhead, previous su-
ture for left atrial closure), and (B) 
the left atrium was entered under 
ventricular fibrillatory arrest and 
the deteriorated bioprosthesis was 
seen.

Fig. 1. (A, B) Preoperative computed tomography demonstrating 
diffuse and heavy calcification of the ascending aorta, abdominal 
aorta, and ilio-femoral vessels (black arrow, patent aorto-coro-
nary graft; black arrowhead, tricuspid annular ring; empty arrow, 
bioprosthetic mitral valve).

artery, this finding had already been demonstrated 8 years before, and no other signs of disease pro-gression were shown in the other bypass grafts or native coronary artery. Computed tomographic an-giography demonstrated a heavily calcified ascending aorta. The abdominal aorta and both ilio-femoral ves-sels were also diffusely calcified, with multiple athe-romatous plaques (Fig. 1). A redo MVR via a right mini-thoracotomy under fibrillating arrest without aortic cross-clamping (ACC) was planned for this patient.A 10-cm right submammary incision was made and the fourth intercostal space was entered. Cardio-pulmonary bypass (CPB) was initiated through the right axillary artery (using an 8-mm vascular graft) and percutaneous right internal jugular (21F) and femoral vein (23F) cannulations. CO2 insufflation into the thoracic cavity was initiated using a 10F silicon tube with multiple sideholes, and it was maintained while the left heart was opened. Pericardial opening and intrapericardial adhesiolysis were limited to the area around the interatrial groove (Fig. 2A). A left at-riotomy was made following ventricular fibrillatory arrest under moderate hypothermia (30°C), and the deteriorated valve was removed (Fig. 2B). Another type of bioprosthesis was implanted using multi-ple-pledgetted mattress sutures. Intracardiac suction was controlled throughout the procedure in order to avoid emptying the left ventricle and creating an air embolism. When all procedures were completed, a vent cannula was inserted between the leaflets of the new prosthetic valve in order to keep the valve open. Before completely closing the left atriotomy, the pa-tient’s position was changed to left-side down and reverse Trendelenburg so that any air compacted in the left ventricular apex could be removed through 

the left atrium. The patient was smoothly weaned from cardiopulmonary artery bypass without any ab-normal findings on brain oximetry or electrocardio-graphic monitoring. The total CPB time was 228 mi-nutes, and the fibrillatory arrest time was 170 minutes.The patient recovered well without stroke or res-piratory complications; she was extubated on the first postoperative day, and the total chest tube drainage during the 3 days before removal was 150 mL. Transthoracic echocardiography on the third postoperative day showed a well-functioning bio-prosthetic mitral valve, without any paravalvular 
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leakage and with mild tricuspid valve regurgitation. Although her discharge was delayed due to uncon-trolled hyperglycemic and hypoglycemic events, she was discharged on the 14th postoperative day.
DiscussionAlthough the outcomes of reoperative cardiac sur-gery have improved, reoperative mitral valve surgery still poses a higher risk of mortality and post-operative complications, such as stroke, prolonged ventilation, and reoperation for bleeding, than first- time mitral valve surgery [1].Previous studies have demonstrated that a mini-mally invasive approach via a right thoracotomy is safe and effective compared to the conventional me-dian sternotomy approach, even in reoperative pa-tients [2]. For patients who undergo a mitral valve reoperation, the minimally invasive thoracotomy ap-proach has several theoretical advantages, such as (1) avoiding the risk of redo sternotomy, (2) requir-ing minimal intrapericardial dissection, and (3) pro-viding good exposure of the mitral valve [2].The present case had several risk factors for redo MVR. First, there was a high risk of stroke due to the heavily calcified ascending aorta, which pro-hibited us from performing routine ascending aortic cannulation and ACC. Second, the patent bypass grafts increased the risk of reoperation due to the possibility of injury during reentry and during ex-posure of the internal thoracic artery grafts, which should be clamped during cardioplegic arrest. Third, the patient had diffuse atherosclerosis with heavy calcification of the abdominal aorta and ilio-femoral vessels, potentially increasing the risk of retrograde perfusion via the femoral artery.Due to these concerns, clampless surgery under ventricular fibrillatory arrest was planned. In addi-tion, to avoid the risks of redo sternotomy and intra-pericardial adhesiolysis of the whole heart, a right thoracotomy approach was performed, in which only minimal intrapericardial dissection around the in-

teratrial groove was needed. Finally, right axillary ar-terial cannulation was performed to prevent embolic stroke from femoral artery perfusion [3].Although we performed redo MVR under fibrilla-tory arrest to prevent stroke from occurring as a complication and to avoid risk related to exposure of the previous bypass grafts, surgery under fibrillatory arrest itself has been reported to pose an increased risk of stroke [4]. To avoid this, CO2 was con-tinuously insufflated into the chest cavity until the left atrium was completely closed, and intracardiac suction was carefully performed. With this compre-hensive approach, the patient recovered well without any cerebrovascular complications.In conclusion, a minimally invasive approach with a clampless technique combined with right axillary cannulation might be a viable option for patients who need valve surgery, have a porcelain ascending aorta, and are at risk of embolic stroke from retro-grade femoral perfusion.
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