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Background: Aortic prosthetic valve endocarditis (PVE) is a disease with high mortality, and
diagnosis is difficult. Transesophageal echocardiography (TEE) has been the mainstay
imaging modality in the diagnostic workup, but TEE has diagnostic shortcomings. Thus, new
imaging methods might improve the diagnostic workup of PVE.

Aims: |) To investigate the agreement in findings between electrocardiogram (ECG)-gated
computed tomography (CT) and TEE in patients with aortic PVE. Il) To identify a clinically
useful cutoff value for aortic wall thickness to detect PVE. Ill) To compare '®F-
fluorodeoxyglucose (‘®F-FDG) uptake around prosthetic aortic valves in patients with and
without PVE and to determine the diagnostic performance of '®F-FDG PET/CT in the
diagnosis of PVE. IV) To investigate the value of ECG-gated CT in the surgical decision-
making and preoperative evaluation in patients with aortic PVE.

Methods: In paper |, ECG-gated CT and TEE were compared in a prospective series of 27
patients with aortic PVE. In paper I, the aortic wall thickness on chest CT in patients with a
prosthetic aortic valve with PVE (n = 43) and without PVE (n = 260) was compared. In paper
1, "®F-FDG uptake on PET/CT in patients with a prosthetic aortic valve with PVE (n = 8) and
without PVE (n = 19) was compared. In paper IV, 68 aortic prosthetic valves with PVE were
prospectively evaluated with ECG-gated CT and TEE. The impact of both modalities on
surgical decision-making was studied, and the coronary arteries were evaluated with ECG-
gated CT.

Results: In paper |, the strength of agreement [kappa (95 % CI)] between ECG-gated CT
and TEE was 0.83 (0.62-1.0) for wall thickening, 0.68 (0.40-0.97) for the presence of
abscess/pseudoanuerysm, 0.75 (0.48—1.0) for valve dehiscence and 0.55 (0.26—0.88) for
vegetation. In paper Il, receiver operating characteristic (ROC) analysis yielded an area
under the curve of 0.89 for aortic wall thickness in the detection of PVE beyond three months
postoperatively. With a cutoff value of 5 mm, the sensitivity was 67% and the specificity was
95%. In paper lll, visual analysis of ®F-FDG PET/CT exhibited a sensitivity of 75% and a
specificity of 84% for the diagnosis of PVE. ROC analysis of the Standardized Uptake Value
ratio yielded an area under the curve of 0.90. In paper IV, 58 of 68 PVE cases had
indications for surgery based on imaging findings. In eight of these cases (14%), there was
an indication for surgery based on CT but not on TEE findings (all with pseudoaneurysms). In
11 cases (19%), there was an indication for surgery based on TEE but not on CT findings. In
31 of 32 patients with indication for preoperative coronary angiography, ECG-gated CT
coronary angiography was diagnostic.

Conclusions: ECG-gated CT provides additional information over TEE regarding
paravalvular extension of infection, which influences surgical decision-making. ECG-gated
CT can in most cases replace invasive coronary angiography in the preoperative evaluation.
Increased aortic wall thickness on CT (> 5mm) beyond three months postoperatively is a sign
of PVE with high specificity. The level of '8F-FDG uptake in the aortic valve area on '®F-FDG
PET/CT shows good diagnostic performance in the diagnosis of PVE.

Keywords: prosthetic valve endocarditis, aortic valve endocarditis, ECG-gated CT, cardiac
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