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Abstract


A 41-year old patient who underwent a successful re-operation 10 years following aortic valve replacement with autologous pericardium is reported. The findings at re-operation are discussed.
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Introduction



Aortic valve replacement with a stentless autologous pericardial valve was proposed by Duran and colleagues to avoid complications of a Mechanical Valve (mAVR). The procedure has been demonstrated to be an inexpensive substitute to mAVR and avoids long term costs and compliance associated with anticoagulation, more so in the third world [1,2]. Acceptable midterm and long term results have been reported [2-5]. However, it is not expected to be a permanent substitute because the pericardium is expected to undergo degenerative changes in the mid to long term. Therefore, it is essential for the surgeons to be aware of what to expect at re-operation and be prepared to perform a safe re-operation. We recently successfully re-operated one such patient who had undergone pericardial AVR and report the findings as well as the technique of re-operation.




Case Report



Our institutional ethics committee waived the need for a formal ethics committee approval and the patient gave consent to publish this report and images. A 41 year old male patient presented with dyspnea on exertion NYHA class II of six months duration. Ten years ago, he was operated upon by the Senior Author (ASK). At that time, the native aortic valve leaflets were excised and the aortic valve annulus was sized using special Duran's valve seizers. A strip of pericardium was cut using specially designed moulds and the pericardial strip was buttressed between two snugly fitting parts of that mould. This was immersed in 0.625% glutaraldehyde for 10 minutes and was later rinsed in normal saline. The resultant trileaflet pericardial valve was sutured inside the aorta using the technique [1].




He continued to be off medication and in NYHA class II with the last echocardiogram 2 years ago showing thickening of the neo aortic valve leaflets with mild to moderate Aortic Stenosis (AS) with a peak systolic gradient of 40mm Hg and mild Aortic Insufficiency (AI). His symptoms deteriorated since then and most recent echocardiography revealed severe calcific AS, a peak systolic gradient of 128mm Hg with normal biventricular function. Coronary angiography revealed no coronary artery disease. At reoperation via a sternotomy, the dense adhesions were lysed. Intra operative TEE demonstrated heavily calcified tricuspid valve leaflets with severe AS and moderate AI (Figure 1). Local CO2 insufflations were used for deairing, thus avoiding complete mobilization of the heart due to dense adhesions. Aorto bicaval cannulation was performed and mildly hypothermic Cardiopulmonary bypass (CPB) (32°C) was established.


The pulmonary artery was vented. Aorta was cross clamped, and after aortotomy, a single dose of Delnido cardioplegia was delivered directly into the coronary Ostia. The leaflets of the pericardial valve were heavily calcified with calcification extending on to the mitral valve leaflets and the aortic wall (Figure 2). However, the tricuspid architecture of the pericardial valve that had been fashioned out of the native pericardium was well preserved. This valve was excised taking care not to damage the mitral valve and aortic wall while took nearly 30 minutes and the technique was no different from protecting the coronary ostia from dislodged calcium debris. This that used to excise a heavily calcified native stenotic aortic valve.
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Figure 1: Intra operative transesophageal echocardiography.


A.	Two-dimensional mid-esophageal aortic valve long-axis view showing severely calcified aortic valve leaflets (V).

B.	Two-dimensional deep transgastric long-axis view showing evidence of severe aortic stenosis.
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Figure 2: 

A.	Intaoperative image shows the heavily calcified aortic valve before excision.

B.	Intaoperative image shows the heavily calcified aortic valve after excision.











Following this, the aortic valve was replaced with a 24MM mechanical Medtronic ATS open pivot TM heart valve (Medtronic Inc., Medtronic Parkway, MN, US). The aortotomy was closed and the patient was uneventfully weaned off CPB without any inotropic support. CPB time was 116 minutes and the Aortic cross clamp time was 68 minutes. Post-operative recovery was uneventful and the patient was discharged home on 6th post operative day on oral anticoagulants, diuretics and beta blockers. Histopathology examination of the excised valve showed dystrophic calcification with no viable tissue. There was no evidence of any immunologic response to the pericardial leaflets as evidenced by complete lack of inflammatory infiltrates. Thus, the findings were suggestive of pure degeneration and calcification of the pericardial leaflets.




Discussion




AVR with Duran pericardial valve was proposed as an alternative to Mavr [1]. Besides superior hemodynamics compared to a mechanical valve, it is more resistant to infection and avoids the long term hazards of anti coagulation [6]. Excellent mid and long-term results have been reported [2-5]. However, all patients undergoing this operation are expected to require a re-operation due to calcification and structural deterioration of the valve [3]. Data on re-operations on such patients has only discussed the need for re-operation without detailing the findings and no published images are available. We provide such images in this report.


The precise mechanism of calcification and degeneration of these valves is unknown, but immune responses and mechanical shear stresses have been implicated [7,8]. Immune responses are more likely to play a role in the degeneration of heterologous rather than autologous tissues. In the case of the latter, degenerative calcification resulting from abnormal shear stresses on the non pliable leaflets appears to play a more decisive role. Glutaryldehyde treatment of the autologous pericardium is essential to maintain the shape and symmetry of the reconstructed pericardial valve. However, glutaryldehyde treatment of the pericardium per se is a necessary evil and leads to alterations in collagen linkages and architecture which favors degenerative processes and calcification, that can often be very dense, as in the present patient.


Long term survival following mechanical AVR is 59%±2% at 10 years [9]. In a long-term study of patients undergoing mAVR, the linear zed rates per 100 patients years of follow-up were embolism 0.25, paravalvular leakage 0.25, prosthetic endocarditic 0.25 and reoperation 0.50 [10]. This compares favorably with the results of pericardial AVR [2-4]. Despite a reoperation at 10 years, our patient was in NYHA class I/II at follow up and the reoperation was safe. This confirms that with meticulous initial technique, long term results are satisfactory. However, the reoperation can be technically demanding due to densely calcified valve leaflets and utmost care needs to be exercised.
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