
Abstract

 A 79-year-old man was referred for severe cardiac decompensation. Chest radiography showed severe pulmonary edema, and transesophageal echocardiography revealed a large quantity of vegetation on all aortic valve leaflets with severe aortic valve regurgitation, heterogeneous cavities adjacent to the aortic annulus, and ventricular septal rupture. We performed thorough and extensive debridement of the aortic root; including the infected ventricular septum, reconstructed the ventricular septum and aortic root using autologous and bovine pericardial patches; and placed a bioprosthetic stented valve. The patient was discharged without any complications, and without recurrence of the endocarditis in the four years post-surgery. 






















Introduction

 In the setting of active aortic root endocarditis with ventricular septal rupture (VSR), aortic root reconstruction remains challenging.1 In general, thorough and extensive debridement is critical for successful treatment of this pathology.2 However, the method for reconstructing the infected root complicated with VSR remains controversial. Various surgical options have been undertaken,3 but we are still modifying the reconstruction procedure depending on the remaining structure after thorough and radical debridement. We present an emergency surgical case of an aortic root abscess with VSR. 

Case
 
Institutional review board approval for this case report was obtained on 4th August 2018. The reference number of the approval is 1438808. The patient agreed to the publication of all content in the report. The consent is recorded in the electronic medical record.
 A 79-year-old man was admitted to the orthopedic department with persistent neck pain. On admission, he presented with a slight fever (37.1°C) and general fatigue. Cervical spine magnetic resonance imaging had findings suggestive of osteomyelitis of the cervical vertebrae, and broad-spectrum antibiotics, including meropenem hydrate 3 g/day, were initiated intravenously. Blood cultures revealed Staphylococcus lungdunensis and cefazolin sodium 6 g/day, and gentamycin sulfate 120 mg/day were prescribed, instead of broad-spectrum antibiotics. Two weeks later, he developed severe dyspnea and high fever (39.0°C). His heart rate was 112 beats/min, and his blood pressure was 92/52 mmHg. A pan-systolic murmur was audible. His chest X-ray showed bilateral pulmonary edema. Transesophageal echocardiography (TEE) revealed a large quantity of vegetation on all aortic valve leaflets with severe regurgitation, heterogeneous spaces adjacent to the right coronary sinus of the annulus, and turbulent jets from the spaces to the right ventricle, suggesting VSR (Figure 1). Because his hemodynamics further deteriorated, he was referred to our department for emergency surgery. 
Surgical procedures (Figure 2): A median sternotomy was performed. A cardiopulmonary bypass was established, and a selective antegrade cardioplegic solution was administered to arrest the heart. All infected aortic leaflets and vegetations were excised. The endocarditis involving the right coronary sinus spread from the aortic root into the interventricular septal wall with further extension to the right ventricle, leading to VSR. Fortunately, infection did not extend to the left coronary sinus and non-coronary sinus of Valsalva. We longitudinally opened a right ventricular outflow tract so that multiple VSR fistulas could never be macroscopically missed. Subsequently, all infected tissues were thoroughly resected, followed by meticulous washing of all infected areas, resulting in a large defect in the septum. Therefore, we needed to select the optimal procedure out of options that included a bioprosthetic stentless valve, a homograft, composite valve grafts, and others.3 From the viewpoint of the availability and complexity of procedures, we decided to reconstruct the septum, annulus, and the right coronary sinus of Valsalva using an autologous and bovine pericardial patch. An autologous pericardium was trimmed and sewn onto the remaining ventricular septum to close the VSR holes, and a bioprosthetic valve was placed. A bovine pericardial patch was sutured contiguous to the autologous pericardial patch to reconstruct the right coronary neo-sinus of Valsalva. Using a part of the sutured pericardial patch, we closed the aortotomy. The right ventricular outflow tract was closed using another bovine pericardial patch. The cardiac arrest time was 210 minutes. The cardiopulmonary bypass was smoothly weaned. 
The patient was extubated three days after surgery. Staphylococcus lungdunensis was detected in the vegetations, and the infected tissues that had been removed. The patient was treated with intravenous cefazoline for six weeks after the surgery. Postoperative echocardiography showed no residual shunting to the right ventricle, and computed tomography revealed the correctly reconstructed ventricular septum and aortic root (Figure 3). The patient was discharged without any complications, and four years have passed without any recurrence of endocarditis. 

Discussion

 Aortic valve endocarditis with root abscess remains life-threatening, frequently requires emergency surgical treatment and can have a 30-day mortality rate as high as 19% to 25%.2 This type of endocarditis is challenging to manage2,3 because most cases associated with root abscess spread to the surrounding structures, caused by tissue-destroying virulent bacteria, such as Staphylococci.4 In such a situation, we rarely encounter fistulas communicating with an adjacent cavity, such as the right ventricle.1,5 A prospective study of aortic valve endocarditis cases identified intracardiac fistulas in only 2% of the cohort and found that the most likely site for abscess formation was the right coronary sinus.1 Such an intracardiac fistula due to root endocarditis carries an extremely poor prognosis even when we achieve surgical correction.1,5 Accurate preoperative diagnosis by TEE, aggressive follow-up for proper operative timing, and an appropriate surgical strategy should be mandatory.4 In particular, hemodynamic deterioration should accelerate early surgical treatment.3 In our case, the hemodynamic deterioration necessitated emergency surgical treatment. The surgical strategy was based on the TEE findings detailed earlier. 
 Treatment of aortic root endocarditis with VSR requires simultaneous closure of the fistula and root reconstruction. However, these techniques remain challenging and controversial. Traditionally, aortic valve endocarditis with root abscess has been treated with total root replacement with a homograft.2 However, we do not always have immediate accessibility; thus, it was difficult to use a homograft in the present emergency case. More recently, some surgeons prefer to use a bioprosthetic stentless valve, providing excellent midterm and long-term outcomes.6 However, besides the reconstruction of the ventricular septal wall following thorough and extensive debridement, using a stentless bioprosthetic valve as a full-root technique was challenging considering the prolonged cardiac arrest time. Moreover, the left coronary sinus and non-coronary sinus appeared intact. Thus, the full-root technique with a bioprosthetic stentless valve was abandoned in this case. We believe that the shape of the neo-aortic root should be redesigned promptly and simply because the surgical correction for aortic endocarditis with VSR carries high mortality.5 Thus, we decided to simply use pericardial patches and a stented valve to reconstruct the septum and aortic root. More recent studies2,3 have shown that the most crucial procedure is thorough and extensive debridement of infected tissues to obtain a good long-term outcome, and the outcomes may not be affected by the surgical complexity of the aortic reconstruction procedure or valve substitute. In the setting of emergency surgical cases that require extensive root debridement and VSR closure, reconstruction with a pericardial patch and a stented bioprosthetic valve could allow for salvage. 

Conclusion

 We successfully reconstructed a severely infected aortic root and ruptured ventricular septum using an autologous and bioprosthetic pericardial patch and a bioprosthetic valve.
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Figure legends

Figure 1.
Preoperative transesophageal echocardiography showing vegetations on aortic valve leaflets with severe regurgitation and turbulent jets into the right ventricle. 

Figure 2.
Surgical procedures: Photos A and B show thorough and extensive debridement of the infected aortic root and ventricular septum and identified fistulas (arrows) to the right ventricle. Photo C shows the reconstructed ventricular septum and a placed bioprosthetic valve. Photos D and E show the reconstructed right coronary sinus of Valsalva. Photo F shows closure of the right ventricular outflow tract. 

Figure 3.
Postoperative 3-dimensional computed tomography showing correctly reconstructed aortic root. 
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