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Background While echocardiography and cardiac positron emission tomography (PET) can aid in the diagnosis of prosthetic valve endocarditis 
(PVE), post-operative changes can lead to false-positive imaging findings. We report a case of a patient with an aortic valve pros
thesis with remnant BioGlue deposits mimicking a para-valvular abscess on imaging in the setting of suspected PVE.

Case summary A 67-year-old man presented with 2 days of fever, chills, and altered mentation. He had a history of two prior aortic root 
replacements—19 and 4 years prior to his presentation. He had blood cultures that were persistently positive for Pseudomonas 
aeruginosa. Initial transoesophageal echocardiogram (TEE) was notable for a thickening of the posterior aortic root thought to 
be consistent with post-surgical changes. Cardiac PET showed significant uptake around the prosthetic aortic valve, concerning 
for a para-valvular abscess. However, given the patient’s high risk for re-do surgery, clearance of blood cultures, and preserved 
valve function, our multi-disciplinary endocarditis team (MET) recommended non-surgical management and close follow-up. 
After 6 weeks of appropriate antibiotics, a TEE demonstrated concern for an evolving para-valvular abscess. The MET performed 
extensive review of his prior surgical interventions and cardiac imaging, revealing the previous use of surgical BioGlue and stability in 
the aortic root on imaging, consistent with non-infectious post-surgical changes, and conservative management was recommended.

Discussion Thorough review of prior interventions and serial imaging in patients with suspected PVE through a multi-disciplinary team approach is 
essential in elucidating the complete, often complex, clinical picture and recommending the most appropriate management.
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Learning points
• A multi-disciplinary endocarditis team is essential for the appropriate diagnosis and management of patients with suspected prosthetic valve 

endocarditis (PVE).

• A thorough understanding of a patient’s past surgical interventions is crucial for accurate interpretation of imaging findings.

• Review of a patient’s serial imaging can help distinguish expected post-surgical changes from active infection in suspected PVE.
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Introduction
Transoesophageal echocardiography (TEE) is the standard of care for 
evaluation of suspected prosthetic valve endocarditis (PVE), particularly 
for the diagnosis of vegetations and para-valvular complications due to 
higher sensitivity than transthoracic echocardiography. However, the 
sensitivity and specificity of TEE remain limited by acoustic shadowing 
and artefact, respectively.1,2 Cardiac positron emission tomography 
(PET) can play a valuable role in the evaluation of suspected PVE due 
to its high sensitivity. However, specificity is limited by possible 
[18F]Fluorodeoxyglucose (FDG) uptake due to non-infectious inflam
mation.3 We report a case of a patient with an aortic valve prosthesis 
with remnant surgical adhesive deposits causing inflammation and mim
icking a para-valvular abscess in the setting of suspected PVE.

Timeline

Case presentation
A 67-year-old man presented with 2 days of fever, chills, and altered 
mental status. He had a history of a bicuspid aortic valve with severe 
aortic regurgitation and aortic aneurysm leading to a stentless modified 
inclusion root procedure, replacement of the ascending aorta, and total 
arch replacement. Fifteen years later, he required a total root replace
ment with a composite conduit due to structural valve degeneration, 
which was complicated by complete heart block, requiring placement 
of a dual-chamber permanent pacemaker.

Upon presentation to the emergency department, his temperature 
was 37.3°C, blood pressure 102/68 mmHg, pulse 76 bpm, and his 

oxygen saturation was 97% on room air. On initial examination, he 
was non-toxic appearing, had no notable findings on lung auscultation, 
had a regular heart rate, and had a normal rhythm without any murmurs 
on auscultation. His neurologic exam was initially normal. On re- 
evaluation, his temperature increased to 39.5°C, and he became acutely 
confused. Given this clinical change, computerized tomography (CT) of 
his head was performed, which did not show any acute findings.

His initial diagnostic assessment was notable for a white blood cell 
count of 8.3 K/μL with neutrophilic predominance, haemoglobin of 
13.1 (g/dL), and platelets of 94 K/μL. Metabolic panel was notable for a so
dium of 131 mmol/L, urea nitrogen 35 mg/dL, and creatinine 1.84 mg/dL. 
Lactate was 2.7 mmol/L. Three sets of blood cultures were obtained prior 
to the administration of antibiotics. Urinalysis was notable for pyuria. 
Chest radiograph did not show any acute pulmonary findings.

The patient was initially started on ceftriaxone (2 g dose), ampicillin 
(2 g dose), vancomycin (1.25 g dose), and acyclovir (800 mg every 12 h) 
due to concern for meningitis. However, he was transitioned to cefe
pime (2 g every eight hours) monotherapy for the treatment of sepsis 
after his blood cultures resulted positive for Pseudomonas aeruginosa. 
Transthoracic echocardiogram on Day 2 of his hospitalization did not 
show evidence of endocarditis or valve dysfunction.

Infectious Diseases were consulted and recommended further evalu
ation for endocarditis or other endovascular infection, due to persistent 
bacteraemia. Computerized tomography of the chest on Day 5 was 

notable for a soft tissue density around the aortic root, which was stable 
compared with prior CT scans, with no definitive signs of infection 
(Figure 1A). Magnetic resonance of the pelvis revealed evidence of prosta
titis, which was thought to be the infectious source in the setting of pyuria. 
Transoesophageal echocardiogram was performed on Day 6, which de
monstrated evidence of thickening of the posterior aortic root, with 
mild prosthetic leaflet thickening, both of which were favoured to 
represent non-infectious post-surgical changes (Figure 1B and C, 
Supplementary material online, Videos 1 and 2). Transoesophageal echo
cardiogram was also notable for a small mobile density attached to the 
right atrial lead, possibly representing a fibrinous strand vs. small 
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Day Event

Nineteen years prior to 
admission

Underwent a stentless bioprosthetic modified inclusion root procedure, replacement of the ascending aorta and total arch due 
to severe aortic regurgitation and aortic aneurysm

Four years prior to admission Re-do total aortic root replacement with a composite conduit was performed. Procedure complicated by complete heart 

block requiring permanent pacemaker
Day 0 Admitted to the hospital after 2 days of fever, chills, and altered mental status. Blood cultures positive for Pseudomonas 

aeruginosa; he was started on cefepime.

Day 6 Transoesophageal echocardiogram (TEE) notable for possible vegetation on pacemaker lead and thickened posterior aortic 
root. Persistently positive cultures despite dual antibiotic therapy (cefepime + levofloxacin). Last day of positive blood 

culture for P. aeruginosa

Day 9 Cardiac positron emission tomography notable for significant uptake around the prosthetic aortic valve concerning for 
para-valvular abscess

Day 12 Multi-disciplinary endocarditis team (MET) recommended extraction of pacemaker and medical management. At this point, 

blood cultures were negative, and he had clinically improved
Day 17 Pacemaker removed and replaced with a leadless pacemaker

Day 18 Repeat TEE with stable findings. Subsequently discharged with a planned 6-week course of cefepime

Six weeks after discharge TEE demonstrated mildly thickened aortic valve leaflets with newly recognized fluid space, concerning for evolving aortic 
abscess

Case re-discussed with the MET. Upon further review of the patient’s prior imaging, the findings in question are consistent with 

post-operative changes and prior use of BioGlue. Patient maintained on 1 year of suppressive levofloxacin
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vegetation. Cardiac surgery and electrophysiology were consulted. Blood 
cultures remained positive for Pseudomonas, so levofloxacin (750 mg dai
ly) was added.

Cardiac PET 3 days later demonstrated intense FDG uptake 
around the aortic valve prosthesis, increasing concern for a para- 
valvular abscess (Figure 1D). No abnormal FDG uptake was observed 
in association with the pacemaker leads or pocket. After the MET 
discussion on Day 12, surgical management was not recommended 
due to his high surgical risk, clinical improvement, blood culture 
clearance, and preserved valve function. Despite lack of abnormal 
FDG uptake on the pacemaker leads or pocket, the consensus of 
the MET was to proceed with removal of the entire pacemaker sys
tem due to persistent high-grade bacteraemia and possible lead vege
tation by TEE. The patient’s pacemaker was subsequently removed 
and replaced with a leadless pacemaker on Day 17. There were mul
tiple cultures of the extracted pacemaker, including the right atrium 
lead tip, right ventricle lead tip, and the pocket. The pacemaker tip 
cultures were positive for Corynebacterium species, which was 
thought to be a contaminant. No Pseudomonas was isolated from 
the explanted pacemaker.

After completion of his IV antibiotics, a repeat TEE was performed 
with initial interpretation concerning for evolving aortic root abscess 
and possible vegetation of the aortic valve (Figure 2, Supplementary 
material online, Videos 3 and 4). He was promptly re-discussed at 
the MET conference. On review of his serial TEE exams, there was 
concern for a fluid space not previously seen on his prior TEEs within 
the posterior aortic root seen on aortic valve short-axis images, 
though findings were similar in the long-axis view. It was unclear 
whether these findings represented a true change or rather repre
sented visualization of different areas of the reconstructed aortic 
root.

A decision on whether the findings on FDG PET and TEE were con
sistent with an evolution of an aortic abscess would inform the need for 
a high risk re-do operation vs. ongoing medical management with sup
pressive oral antibiotics. Therefore, a multi-disciplinary in-depth review 
of his prior CT scans, FDG PET scans, and echocardiograms was 
performed by the MET. On review of his serial CT scans, there was evi
dence of a complex fluid space surrounding the aortic root since his ini
tial operation. His initial operation consisted of stentless (FreestyleTM, 
Medtronic, Minneapolis, MN, USA) aortic valve implanted via modi
fied inclusion root technique, utilizing a surgical adhesive called 
BioGlue (CryoLife Inc., Kennesaw, GA, USA) at the areas of surgical 
anastomosis. Following this operation, a CT scan demonstrated the 
presence of contrast leak between the aortic graft and the surround
ing native aortic tissue, both of which were stable over a few years. He 
underwent a second operation in 2019 for structural valve degener
ation of his aortic valve, requiring a total root replacement with a 
stented bioprosthetic aortic valve. This operation was extremely chal
lenging due to extensive adhesions in the aortic root, thought to be 
related to the prior use of BioGlue. Follow-up CT scans after this op
eration demonstrated resolution of the contrast leak but persistent 
soft tissue thickening around the aortic root. Comparison of his CT 
scan on admission (Figure 1A) with his CT scan performed before 
and after his second operation (Figure 3) demonstrated identical 
findings.

Although the clinical suspicion for PVE was high, our extensive multi- 
disciplinary review led us to strongly favour a different explanation 
for his abnormal imaging findings: post-operative surgical changes and 
BioGlue. Although the fluid space in the posterior aortic root by TEE 
was suspicious for abscess, the chronicity of the CT scan findings provided 
reassurance that perceived changes by TEE were due to changes in the 
visualization of this heterogeneous space. Furthermore, BioGlue is a 

Figure 1 (A) Complex aortic para-valvular appearance with abnormal soft tissue density (black arrow) and para-valvular calcifications; posterior 
aortic root thickening with heterogeneous appearance seen on (B) long-axis and (C ) short-axis transoesophageal echocardiogram images; (D) intense 
uptake by FDG positron emission tomography surrounding aortic valve prosthesis, concerning for para-valvular abscess.
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known cause of false-positive FDG PET scans. A repeat CT scan per
formed at 5 months from his index presentation confirmed stable findings.

Ultimately, our team recommended against surgical intervention at 
this time due to the lack of convincing evidence for para-valvular in
volvement and infectious diseases recommended long-term suppres
sive antibiotics with levofloxacin (750 mg daily) given the prosthetic 
valve and prosthetic material in the aorta. The patient continued to 
do well at 12-month follow-up without evidence of recurrent infection 
or valve dysfunction. Antibiotics were discontinued after a year per pa
tient preference.

Discussion
Prosthetic valve endocarditis continues to be associated with high mor
bidity and mortality despite improvements in diagnostic evaluation and 
therapeutic approaches. In addition to echocardiography, cardiac PET 
and CT imaging can improve diagnostic accuracy in evaluating prosthetic 
valve infection.4 The European Society of Cardiology (ESC) recommends 

PET CT in suspected PVE.5 Furthermore, PET imaging has now been in
cluded as a major criteria in the newly revised Duke criteria.5,6

With multiple diagnostic modalities, interpretation and subsequent 
therapeutic decisions are becoming increasingly more complex. Both 
TEE and PET are frequently used adjunctively to diagnose PVE. 
Abnormalities detected on these studies have significant implications 
for the need for re-do (often high risk) surgical interventions; therefore, 
it is essential that interpreting physicians have a high level of expertise 
and are familiar with non-infectious mimics. A multi-disciplinary review 
of these imaging modalities can help to integrate this information with 
clinical findings and surgical history to arrive at an accurate diagnosis and 
inform optimal management in these complex patients. In our case, the 
multi-disciplinary nature of the team allowed experts from cardiology, 
nuclear medicine, infectious diseases, radiology, and cardiac surgery to 
integrate the complex findings on his multi-modality imaging and other 
data points to inform optimal care.

This case describes a unique presentation of a patient with sus
pected PVE with residual post-surgical changes on imaging, mimicking 
a para-valvular abscess. This case highlights multiple complex deci
sions that must be made in the care of patients with suspected 
PVE. An understanding of the primary source of infection can inform 
the likelihood of persistent bacteraemia being related to the primary 
source or rather due to endovascular infection. In our case, we sus
pect that the primary source of the bacteraemia was prostatitis due 
to findings of pyuria present on initial urinalysis and evidence of pros
tatitis on magnetic resonance imaging. No other source of bacter
aemia was identified on thorough evaluation. However, no urine 
culture was obtained prior to antibiotics, so we are unable to confirm 
the presence of a genitourinary source of infection. Nevertheless, our 
antibiotic regimen covered the presumed prostatitis broadly, includ
ing Pseudomonas.

We were highly suspicious of an endovascular source of infection 
due to the persistence of bacteraemia for 9 days. Possible sites of en
dovascular infection were the bioprosthetic aortic valve, aortic root 
prosthesis, and/or pacemaker leads. Echogenic masses identified on 
leads by echocardiography are non-specific and can represent a non- 
infectious aetiology; therefore, an updated statement by the AHA en
dorses the use of FDG PET for evaluation of patients with possible car
diovascular implantable electronic device (CIED) lead infection.7

Despite the absence of abnormal FDG uptake by the pacemaker sys
tem in our case, prior studies have demonstrated modest sensitivity 
for detection of CIED infection isolated to the leads. A prior 
meta-analysis demonstrated a pooled sensitivity of 65% (95% confi
dence interval 53%–76%) in this context.8 Furthermore, pacemaker 
system removal is typically recommended in patients with endocarditis 
with valve involvement, due to risk of recurrent bacteraemia.9

Therefore, despite initial plans for non-surgical management for this pa
tient, the MET recommended removal of the pacemaker system due to 
concern for CIED lead infection and to reduce the risk of recurrent 
infection.

Although the findings of the most recent TEE and intense peri-aortic 
FDG uptake by PET raised concern for the need for urgent surgical 
intervention for treatment of evolving para-valvular abscess, an in- 
depth review of his prior imaging and surgical interventions led us to 
conclude that prior use of surgical BioGlue and non-infectious post- 
operative changes were responsible for these findings and that the pa
tient did not have surgical indications. Prior case studies have reported 
peri-valvular inflammation and other post-surgical complications re
lated to BioGlue.10,11 BioGlue has been associated with granulomatous 
inflammation and fibroblastic proliferation, which explained the intense 
uptake around the prosthetic valve in our patient.12 Nonetheless, it is 
essential to appropriately discern between infection and post-surgical 
inflammation, which can be done more effectively with thorough inves
tigation of a patient’s prior surgeries and serial imaging in the context of 
an MET.

Figure 2 Transoesophageal echocardiogram images of biopros
thetic aortic valve by (A) long-axis and (B) short-axis views. 
Although the long-axis image demonstrates stable findings com
pared with Figure 1B, the short-axis images demonstrate a more 
prominent fluid space than previously recognized. This tomographic 
plane is more inferior (lower in the aortic root); therefore, it is chal
lenging to determine whether this represented an evolving fluid 
space or a different representative tomographic plane.
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Although evolving para-valvular abscess was able to be ruled out by 
thorough imaging evaluation, in the presence of persistent bacter
aemia and prosthetic material, it can be challenging to definitively ex
clude infection of the bioprosthetic valve or aortic root graft. While 
there are limited data, some guidelines recommend long-term anti
biotic suppression for suspected infection of retained graft material, 
especially in cases of aggressive organisms including Pseudomonas.13

Therefore, after multi-disciplinary discussion, the Infectious Disease 
team recommended long-term antibiotic therapy after completion 
of IV antibiotics. In this case, levofloxacin was used for a total of 1 
year of therapy. In such cases, risks and benefits of indefinite antibiot
ic therapy need to be made on an individualized basis via informed 
decision-making. In this scenario, based on his excellent clinical re
sponse with antibiotics and pacemaker removal without definitive 
evidence of prosthetic valve/aortic root involvement, the patient 
opted to discontinue antibiotics after 1 year due to concerns for 
side effects.

This case highlights three key points that can help inform optimal 
management of patients with suspected PVE: (1) an MET should be in
volved early in the care of patients with suspected PVE; (2) a thorough 
evaluation and understanding of a patient’s past surgical interventions, 
including prior use of surgical adhesives, and expected post-operative 
findings can help clarify abnormalities on imaging; and (3) review of a 
patient’s serial imaging is essential in distinguishing post-surgical changes 
from active infection in PVE.

The ESC guidelines highlight the value of an MET, which can improve 
diagnostic accuracy and has other significant benefits.5 At our institution, 
the implementation of an MET led to a significant decrease in in-hospital 
mortality in patients with definite endocarditis.14 Additionally, a recent 
meta-analysis by Roy et al.15 emphasized the benefit of an MET in the man
agement of patients with infectious endocarditis of with a risk ratio of 0.61 
for mortality. Increasing complexity in the diagnostic evaluation of patients 
with suspected PVE further highlights the need for a collaborative evaluation 
involving infectious diseases, cardiac imaging, and cardiac surgery experts.

Figure 3 (A) Computed tomography scan performed prior to first re-do operation demonstrating abnormal contrast accumulation between aortic 
graft and native aortic tissue following modified inclusion root technique with nearby soft tissue density (white arrows). (B) Persistent soft tissue ab
normalities with para-valvular calcifications following re-do total root reconstruction (white arrows). Findings are identical to computerized tomog
raphy performed during index hospitalization (Figure 1A).
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