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Prosthetic Valve Endocarditis: A Multidisciplinary Challenge

Ana Beatriz Aisemann Goulart Paiva,’
Norambuena Aulicino,”™ Marcelo Goulart Paiva®
UNILUS," Santos, SP — Brazil

Hospital 9 de Julho,? Sao Paulo, SP — Brazil

Clinical case

We report the case of a 55-year-old male patient who
was admitted to the hospital in July 2019 with sudden
left hemiplegia, mitral systolic murmur 4+, and aortic
systolic and diastolic murmurs 2+. He had a history of
aortic valve replacement in 2015, with a mechanical
prosthetic aortic valve (PAV) due to infective endocarditis
(IE). Cranial computed tomography (CT) revealed a right
frontoparietal hematoma (Figure 1C), and blood tests
revealed hyperglycemia and elevated C-reactive protein.
His electrocardiogram (ECG) showed sinus rhythm with
repolarization abnormalities (Figure 1A), and a chest
X-ray showed cardiomegaly +/4 (Figure 1B). Transthoracic
echocardiography (TTE) showed preserved function,
thickening of the mobile elements of the mechanical
PAV, mild double aortic lesion, pseudoaneurysm of the
mitral-aortic intervalvular fibrosa, and important eccentric
mitral regurgitation (Figure 1D). Blood cultures were
requested, and ceftriaxone 4 g/d and teicoplanin 800
mg/d were started. Transesophageal echocardiography
(TEE) showed vegetations on the ventricular side of the
mechanical PAV leaflets and periprosthetic abscess (Figure
2). Group B Streptococcus agalactiae was identified, and
surgical treatment was indicated after 4 weeks due to
cardiovascular stability and hemorrhagic stroke.

On day 22 of hospitalization, the patient presented
pulmonary congestion and respiratory failure. Repeated
TTE revealed partial loosening of the mechanical PAV
and severe periprosthetic leak. Emergency surgery was
performed to clean and replace the mechanical PAV with
a biological PAV, without mitral valve approach. Culture
of the explanted prosthesis revealed no bacterial growth.

The postoperative period was complicated, with
fungemia due to Candida guilliermondii. On postoperative
day 14, TTE and TEE identified a periprosthetic abscess with
the presence of a fistula (Figure 3). CT angiography showed
that the biological PAV had periaortic and perivalvular
contrast extravasation (Figure 4). On postoperative day 18,
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a diastolic murmur appeared, and a new TTE showed a
fistula from the ventricular outflow tract to the right atrium,
with systolic flow, that was 2 mm in diameter (Gerbode
defect), as shown in Figure 5.

The heart team contraindicated further surgery,
maintaining meropenem, teicoplanin and caspofungin for
42 days. After repeat TEE without any change in progression,
inflaimmatory tests and negative blood cultures normalized,
and the patient was discharged from the hospital.

The patient was readmitted with fever 30 days later,
and the previous antibiotic regimen was restarted, with
no infectious focus and negative blood cultures. Positron
emission tomography with computed tomography (PET/CT)
with 18FDG showed focal glycolytic hypermetabolism in
the biological PAV and abscess surrounding the ascending
aorta (Figure 6). Surgery was again contraindicated, and
amoxicillin 3 g/day was chosen for an indefinite period.

In November 2019, 18FDG PET/CT showed no uptake,
suggesting resolution of prosthetic valve endocarditis (PVE).
At the last evaluation, in July 2023, the patient was stable,
without infectious complications. ETT showed dilation of
the left cavities, periprosthetic fistula, Gerbode defect,
moderate pulmonary hypertension, and biological PAV
with maintained gradients.

Discussion

The incidence of PVE varies from 1% to 6% per year; it
is more common in biological prostheses, and it represents
20% to 30% of IE cases.” The diagnosis of PVE still poses
challenges, leading to delays in management, which is
sometimes decided on an almost individual basis.?

Asymptomatic neurological symptoms or neuroimaging
findings may indicate embolism, and they can be the
first manifestation of IE, associated with higher mortality
and indication for early surgery."** Blood cultures were
collected and, because it was a case of late PVE (1 year
after the first surgery), coverage against Gram-positive
pathogens was considered."?

The reported case was diagnosed by the modified Duke
criteria,” with nonspecific ECG, but PVE can manifest with
atrioventricular block. Laboratory findings assisted in risk
stratification and evaluation of therapeutic response. The
most frequent agents in late PVE are as follows: S. aureus,
22.9%; coagulase negative staphylococci, 17.2%; and
viridans streptococci, 16%.*> S agalactiae was isolated,
which rarely causes PVE and, unlike cases of late PVE,
progresses rapidly with valve destruction, embolism, 20%
mortality, and need for surgery in 40% to 50% of cases.®
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Figure 1 - (A) ECG; (B) Posteroanterior chest X-ray; (C) Cranial CT; (D) Transthoracic echocardiogram. LA: left atrium; LV: left ventricle; MI: mitral insufficiency;
RA: right atrium; RV: right ventricle.
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Figure 3 - (A, B, and C) Transthoracic echocardiogram; (D) Transesophageal echocardiogram. BPAV: biological prosthetic aortic valve; LA: left atrium; LV: left ventricle.
Asterisk (*) indicates abscess.
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Figure 4 - T angiography of the aorta. Ao: ascending aorta; BPAV: biological prosthetic aortic valve; LV: left ventricle. Asterisk (*) indicates perivalvular leak.

“<Ger%ode defect
& N

The specificity of TTE for PVS is 96%, and the sensitivity
ranges from 40% to 50%, lower than in native valve IE, most
often involving the prosthetic ring (mainly in mechanical
prostheses)."” The European guideline indicates TEE
when TTE is inconclusive or in suspected complications,
whereas the United States guideline advises that it should
always be performed."® The sensitivity of TEE ranges
from 82% to 96%, and the specificity is 86%."7% On day
3 of hospitalization, TEE revealed a pseudoaneurysm
of the mitral-aortic intervalvular fibrosa, which can
lead to coronary compression, pericardial effusion, and
fistulization. The sensitivity on TEE and TTE is 90% and
43%, respectively, with indication for surgery.®

On day 22 of hospitalization, the patient presented a
mechanical complication, which is responsible for 30% of urgent
surgeries, as well as congestive heart failure, abscess and persistent
fever. Failure to perform surgery is a marker of worse prognosis.'>*

Postoperative mortality ranges from 6% to 29% in
observational studies, and it is associated with age, urgent
or emergency surgery, prior cardiac surgery, prosthetic
valve, multivalvular involvement, perivalvular abscess, and
kidney failure.’®™

Figure 6- 18FDG PET/CT. BPAV: Biological prosthetic aortic valve. Asterisk (*) indicates glycolytic hypermetabolism with maximum standardized uptake value (SUVmax) = 11.2.
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After fungemia, TEE and CT showed a periaortic abscess
with fistula and Gerbode defect, which can be found rarely
in complications after cardiac surgery or IE.”'* Since the
prosthesis culture was negative, a new PVE was suspected,
given that fungi are a cause of acute PVE."**

CT became more important in the latest revision of the
Duke criteria and in the European guideline, going on to be
considered a major criterion for diagnosis, with a sensitivity
of 88% and a specificity of 93%, surpassing TEE in the
identification of paravalvular abscess." TEE, on the other
hand, has a specificity of 100% for paravalvular leak. Nuclear
magnetic resonance imaging has limited use compared to CT,
since prosthetic valves impair assessment.

In spite of the indication for reoperation, the patient
improved and was discharged, being readmitted after 4 weeks.
Patients with surgical indication who did not undergo surgery,
usually due to clinical complications, present reinfection and
recurrence of 5% during 1-year follow-up. When comparing
mortality between operated and non-operated patients,
recurrence is 9% and 34%, respectively.”

In cases of inconclusive diagnosis, 18FDG PET/CT can be
requested. Positive findings are predictors of complications,
recurrence of IE, and new embolic events. It is important to
differentiate uptake in the recent postoperative period (diffuse
and homogeneous) from PVE (intense, heterogeneous, focal,
or multifocal), with sensitivity of 54% to 87% and specificity of
56% to 93%, reclassifying the Duke criteria on admission and
increasing sensitivity to 82% to 96% without loss of specificity.

Prolonged antibiotic therapy is recommended in cases
of IE caused by Candida or as an alternative in patients with
surgical indications who did not undergo surgery." In a study
with 31 patients who did not undergo surgery and received
prolonged oral antibiotic therapy, the event-free survival rate at
1 year was 74%; the overall survival rate was 84.3%; and the
recurrence rate was 12% (mean after 111 days)." The absence
of uptake on the control PET/CT allows for safe suspension of
treatment with a low risk of complications.™

The following are associated with worse prognosis in IE:
advanced age, diabetes mellitus, S. aureus, fungi, acute PVE,
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