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Prosthetic Aortic Valve Infective Endocarditis Caused by Methicillin-Susceptible Staphylococcus aureus with Multisystem Embolic Complications: A Case Report
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Abstract
Background: Prosthetic valve infective endocarditis (PVE) caused by Staphylococcus aureus is associated with high morbidity and mortality, particularly when complicated by peri-annular abscesses and systemic embolization.
Case Summary: We report a 70-year-old male with a history of ischemic heart disease, coronary artery bypass grafting, and aortic valve replacement with a bioprosthesis. The patient presented with syncope, fever, and bilateral knee trauma. Blood cultures grew methicillin-susceptible Staphylococcus aureus, and a diabetic foot ulcer was identified as the likely portal of entry. Echocardiography revealed prosthetic valve thickening, an 8-mm mobile filamentous structure (vegetation), and peri-annular abscess. PET/CT confirmed prosthetic valve infection and involvement of both knee prostheses. MRI showed multiple cerebral embolic lesions and probable cervical spondylodiscitis. The patient received prolonged intravenous cefazolin and rifampicin. Multidisciplinary evaluation indicated early surgical intervention.
Discussion: This case illustrates the aggressive nature of MSSA PVE, highlights the value of repeated and multimodal imaging including PET/CT, and emphasizes the importance of early multidisciplinary decision-making for surgical intervention.
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Introduction
Prosthetic valve infective endocarditis (PVE) represents a severe form of cardiovascular infection associated with high morbidity and mortality, particularly when caused by Staphylococcus aureus. The disease is frequently complicated by peri-annular extension, systemic embolization, and often requires early surgical management. We report the case of methicillin-susceptible Staphylococcus aureus (MSSA) infective endocarditis involving a bioprosthetic aortic valve, complicated by multiple embolic and metastatic infectious manifestations, requiring a multidisciplinary medico-surgical approach.


Case Presentation
A 70-year-old man, living independently at home, was admitted following a syncopal episode associated with fever (39.5 °C) and bilateral knee trauma. His medical history included ischemic heart disease with previous coronary artery bypass grafting and aortic valve replacement with a bioprosthesis in 2017, paroxysmal atrial fibrillation on anticoagulation, type 2 diabetes mellitus, and chronic diabetic foot ulcers.
Blood cultures obtained on admission grew methicillin-susceptible Staphylococcus aureus. The presumed portal of entry was a cutaneous diabetic ulcer located on the left hallux. Targeted intravenous antibiotic therapy with cefazolin was initiated.
Initial transthoracic echocardiography showed no definite signs of infective endocarditis. Repeat echocardiography performed during hospitalization revealed thickening of the aortic bioprosthesis with an 8-mm mobile filamentous structure attached to the right cusp or annulus, consistent with vegetation. Associated thickening of the mitro-aortic trigone raised suspicion of peri-annular abscess formation. A significant increase in the mean transaortic gradient (44 mmHg) was observed.
Transesophageal echocardiography confirmed prosthetic valve involvement with mobile vegetation and reinforced suspicion of early peri-annular extension. 18F-FDG PET/CT demonstrated increased uptake consistent with active aortic prosthetic valve infection, as well as uptake around both knee prostheses.
Systemic extension assessment identified multiple embolic and metastatic complications, including multiple cerebral ischemic lesions of embolic origin on brain MRI, splenic infarction on abdominal imaging, and probable cervical spondylodiscitis on spinal MRI. Despite these findings, the patient remained hemodynamically stable and exhibited no persistent focal neurological deficits.
After multidisciplinary discussion by the endocarditis heart team, surgical management was indicated. Prolonged antibiotic therapy combining cefazolin and rifampicin was continued, with sterilization of blood cultures achieved by day 8 of treatment.
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Figure 1. Transthoracic echocardiography (parasternal long-axis view) showing thickening of the aortic bioprosthesis and an 8-mm mobile filamentous vegetation attached to the right cusp/annulus (arrow).
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Figure 2. Transesophageal echocardiography (mid-esophageal long-axis view) demonstrating thickened mitro-aortic trigone suggestive of peri-annular abscess (arrow).


Discussion
Prosthetic valve endocarditis (PVE) represents one of the most severe forms of infective endocarditis, characterized by diagnostic complexity, aggressive clinical course, and poor prognosis. Compared with native valve endocarditis, PVE is associated with higher rates of peri-annular extension, systemic embolization, and mortality, which may exceed 30% despite optimal management [1,2]. This case illustrates several critical aspects of PVE due to methicillin-sensitive Staphylococcus aureus (MSSA), including diagnostic challenges, multisystemic involvement, and the importance of early multidisciplinary decision-making.
1. Virulence of Staphylococcus aureus in Prosthetic Valve Endocarditis
S. aureus is among the most virulent pathogens causing infective endocarditis, particularly in the setting of intracardiac prosthetic material. Its ability to adhere to prosthetic surfaces, form biofilms, and induce rapid tissue destruction explains the fulminant course frequently observed in MSSA-related PVE [3,4]. Even when the strain is methicillin-sensitive, outcomes remain poor compared with streptococcal PVE, with higher rates of embolic events, abscess formation, and heart failure [4].
In the present case, the diabetic foot ulcer represented the most likely portal of entry. Cutaneous and soft tissue infections are well-known sources of S. aureus bacteremia, and the presence of prosthetic cardiac material significantly increases the probability of secondary endocardial seeding [6]. This highlights the importance of systematic echocardiographic evaluation in all patients with S. aureus bacteremia, especially those with intracardiac prostheses.
2. Diagnostic Challenges and Role of Multimodal Imaging
Diagnosis of PVE remains challenging due to the limited sensitivity of transthoracic echocardiography (TTE) in detecting vegetations and peri-annular complications in prosthetic valves. Acoustic shadowing and reverberation artifacts frequently obscure relevant findings [2]. Current guidelines strongly recommend transesophageal echocardiography (TEE) as the imaging modality of choice in suspected PVE, with repeat examinations when clinical suspicion persists despite initial negative findings [2,7].
In this patient, TTE performed early during hospitalization was non-diagnostic, whereas subsequent TEE revealed a mobile vegetation and thickening of the mitro-aortic trigone suggestive of early abscess formation. These findings underscore the incremental diagnostic value of TEE, particularly for peri-annular extension, which is a hallmark of S. aureus PVE.
Beyond echocardiography, ^18F-FDG PET/CT has emerged as a major diagnostic tool for PVE, especially in prosthetic valves, where metabolic imaging can detect inflammatory activity not yet associated with anatomical changes [9]. In our case, PET/CT not only confirmed aortic bioprosthetic infection but also identified probable infection of both knee prostheses, illustrating its value in the assessment of extracardiac septic emboli and metastatic infections. PET/CT findings are now incorporated as major criteria in the ESC diagnostic algorithm for PVE [2].
3. Systemic Embolic and Metastatic Complications
Systemic embolization is a frequent and severe complication of IE, occurring in approximately one-third of cases and more commonly in S. aureus infections [4,8]. Neurological emboli represent the most feared complication due to their impact on prognosis and therapeutic strategy. In this case, brain MRI demonstrated multiple punctiform ischemic lesions, consistent with embolic dissemination, with subsequent recurrence despite appropriate antimicrobial therapy.
MRI also identified spinal and osteoarticular involvement, consistent with the recognized association between IE and vertebral osteomyelitis or spondylodiscitis, particularly in S. aureus bacteremia [10]. The coexistence of cardiac, neurological, and musculoskeletal involvement emphasizes the systemic nature of IE and reinforces the need for comprehensive imaging in patients with persistent inflammatory syndrome or focal symptoms.
4. Antimicrobial Therapy in MSSA Prosthetic Valve Endocarditis
Optimal antimicrobial therapy in MSSA PVE requires prolonged intravenous administration of a β-lactam antibiotic, such as cefazolin or nafcillin, often combined with rifampicin to enhance biofilm penetration on prosthetic material [3,11]. Although aminoglycosides have historically been used as adjunctive therapy, their benefit remains controversial, and they are currently recommended only for short durations in selected cases due to nephrotoxicity risk [2].
In this patient, targeted antibiotic therapy achieved microbiological clearance, as evidenced by negative blood cultures. However, microbiological control alone does not preclude disease progression, especially when peri-annular extension or embolic events persist.
5. Indications and Timing of Surgery
Surgical management plays a central role in the treatment of complicated PVE. Current ESC and ACC/AHA guidelines identify several Class I indications for surgery, including peri-annular complications (abscess or pseudoaneurysm), recurrent embolization, persistent infection, and prosthetic valve dysfunction [2,5,7].
The present case met multiple surgical criteria: suspected peri-annular abscess, recurrent cerebral embolization, and increasing transprosthetic gradients. Importantly, neurological complications do not necessarily contraindicate early surgery, particularly in the absence of intracranial hemorrhage or severe neurological deficit [8]. Delayed surgical intervention in such cases has been associated with worse outcomes and increased mortality [1,5].
6. Multidisciplinary “Endocarditis Team” Approach
This case also illustrates the importance of a multidisciplinary Endocarditis Team, as recommended by international guidelines [2]. The complexity of decision-making in PVE, particularly in elderly patients with multiple comorbidities and extracardiac complications, necessitates collaboration between cardiology, cardiac surgery, infectious diseases, neurology, radiology, and anesthesiology. Multidisciplinary management has been shown to improve diagnostic accuracy, reduce time to surgery, and improve survival.


Key Learning Points
· Staphylococcus aureus prosthetic valve endocarditis is a highly aggressive condition with a high risk of peri-annular extension and systemic embolization.
· Transesophageal echocardiography and multimodality imaging, including PET/CT, are essential for accurate diagnosis and assessment of disease extent.
· Microbiological clearance does not exclude ongoing structural or embolic complications.
· Early surgical evaluation is mandatory in the presence of peri-annular abscess or recurrent embolization.
· A multidisciplinary Endocarditis Team approach is crucial to optimize patient outcomes.
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