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Case Presentation
A 25-year-old male presented with 3 weeks of intermittent
fevers, gross hematuria, and left gluteal muscle pain. He had a
past history of intravenous (IV) drug use, hepatitis C virus
infection, and Tetralogy of Fallot status post an uncharacterized
repair in childhood. At presentation he was afebrile but tachycardic with heart rates in the 110s and without any respiratory
symptoms nor chest pain. His physical exam was notable for a
V/VI holosystolic murmur loudest at the left upper sternal
border and lungs with bibasilar crackles.
The initial laboratory findings were remarkable for a mild
leukocytosis (white blood cell count of 10 K/cumm), low
normal platelets (188 K/cumm), anemia (hemoglobin 8.5 g/dL),
elevated BUN (91 mg/dL), elevated creatinine (9.65 mg/dL),
and elevated inflammatory markers (ESR and CRP). Additionally, urinalysis was supportive of a glomerulonephritis.
Imaging was significant for multiple thin-walled pulmonary
cavitary lesions and subcentimeter nodules throughout both
lungs suspicious for septic emboli.
The initial evaluation included transthoracic echocardiogram
(TTE) which was suspicious for a pulmonic valve vegetation
(Figures 1 and 2).
Both the initial blood cultures, in 6/6 bottles and urine culture
grew Enterococcus faecalis (E. faecalis). The patient was empirically treated with vancomycin, ceftriaxone, and daptomycin
which were narrowed to ampicillin and ceftriaxone following
antimicrobial sensitivity.
Transesophageal echocardiography (TEE) was consistent with
Tetralogy of Fallot status post repair of a ventricular septal
defect. It also revealed a 16-17mm bioprosthetic pulmonic
valve with severe, wide open pulmonary regurgitation due to
two flail bioprosthetic leaflets. There was also severe calcification of the annulus/prosthetic valve struts (13 mm in height)
extending into the main pulmonary artery causing moderate
prosthetic valve stenosis with a peak velocity of 3.1 meters/
second (m/s) with main pulmonary artery post-stenotic dilation

of 33 mm. The TEE also revealed multiple, linear mobile echodensities measuring up to 21 mm (Figure 3).
The patient was diagnosed with bioprosthetic pulmonary valve
endocarditis and a multidisciplinary team created a treatment
plan. The Cardiology Consult service recommended surgical
pulmonic valve replacement with possible annular reconstruction given the patient’s severe pulmonary regurgitation
with flail bioprosthetic leaflets. However, the need for surgery
was not considered urgent because the patient was asymptomatic. The Cardiothoracic (CT) Surgery Consult service
recommended that the patient be referred to an adult congenital
CT surgeon. Lastly, the Infectious Disease (ID) Consult service
recommended a 6-week course of IV antibiotics in addition to
a colonoscopy to rule-out a gastrointestinal source for the E.
faecalis.
Clinical Follow-up
Given the patients stable vital signs, surgery was considered
non-urgent and he was managed with IV antibiotics with inpatient substance abuse counseling and rehabilitation. Surgical
pulmonary valve replacement by a congenital CT surgeon was
planned after treatment.
Introduction
Prosthetic valve endocarditis (PVE) generally involves the
deposition of microthrombi, comprised of platelets and fibrin to
endothelialized prosthetic valve surfaces which serve as foci for
circulating bacteria to adhere and lead to infected vegetations.1,2
About 2.5% of the US population has valvular heart disease and
over 120,000 valvular surgeries are performed each year in the
US. The incidence of PVE varies by subgroups between 0.31.2% per year with high overall mortality, 20-85%.3-5 Adults
with congenital heart disease with prosthetic valves, such as the
patient in our case, are at increased risk of developing PVE
compared to other subgroups, but have lower overall mortality
(6%) compared to all patients with PVE.6,7

Risk Factors
Common risk factors for infective endocarditis (IE) include
recent dental procedures, male sex, IV drug use, structural heart
disease, chronic hemodialysis, history of cardiac surgery, skin
trauma, and other infections.8-12 However, specific risk factors
for PPV endocarditis are harder to identify in the research
literature because the pulmonary prosthesis is considered the
least commonly infected prosthesis in PVE cases (about 5.6%
of all cases of PVE).13 There are no large registries of PPV
patients to help identify specific risk factors for IE. One small
retrospective cohort study of 17 adult patients at the Mayo
Clinic characterized PPV and right ventricle to pulmonary
artery conduit (RVPAC) endocarditis between January 2000
and May 2015. It reported the following risk factors associated
with PVE: a relatively young median age of 34.4 years, 12/17
patients were male and a history of bacteremia (88%).14 A
minority of these patients had a previous episode of IE (24%)
and none had IV drug use.14 Our patient had all of the risk
factors noted in the Mayo Clinic study, including a history of
IV drug use.
Clinical Manifestation
The Mayo Clinic patients with PPV endocarditis presented with
fever (94%) and a grade III/VI or higher systolic murmur
(88%).14 A minority of the patients had a diastolic murmur
(35%), hypotension or septic shock (29%), abnormal CXR
(38%), and evidence of a pulmonary embolism (35%).14 Six of
17 of the patients had Tetralogy of Fallot and 1 of these 6 had
E. faecalis bacteremia, as observed in our case.14
Microbiology
The pathogens observed in the Mayo Clinic PPV endocarditis
series are consistent with general PVE, with the most common
pathogens being Staphylococcus aureus (MSSA), coagulasenegative staphylococci, and viridans group streptococci.14-16 E.
faecalis, is a much rarer pathogen—though there is increasing
isolation reported, particularly in patients with prosthetic heart
valves.17,18 In our patient both the urine cultures and the blood
cultures grew E. faecalis. E. faecalis bloodstream infections in
IE typically arise from the gastrointestinal and urogenital tracts
where they reside as commensal bacteria.19 While uncommon,
there is an association of enterococcal endocarditis and
undiagnosed colorectal cancer, though Streptococcus bovis is
more commonly isolated19 with recommendation for a
colonoscopy. The source of E. faecalis in the majority of IE
cases is unidentified—but when it is identified, the source is

usually the GU tract.19 Despite initiation of appropriate
antimicrobial therapy for our patient, the blood cultures
remained persistently positive highlighting the virulence of E.
faecalis for prosthetic valves.
Diagnosis
The modified Duke Criteria are used to define and diagnose
IE.20 Our patient fulfilled two major criteria positive blood
cultures and evidence of endocardial involvement and three
minor criteria, predisposition, vascular and immunological
phenomena. PPV can be difficult to diagnosis even with
optimal echo imaging.21 In one study TTE was diagnostic for
PPV/RVPAC IE in only 62% of cases while TEE was diagnostic in only 57%. Combined, TTE and TEE were diagnostic
in 88% of cases.14
Treatment
The decision of whether to proceed with surgical versus
medical therapy for PPV IE is supported by a number of factors
including recurrent/continuous bacteremia, heart failure, recurrent fever, cardiogenic shock, and severe PPV regurgitation.14
We found only one study citing treatment success of PPV
endocarditis with medical therapy alone.22 Our patient’s severe
valvular dysfunction will ultimately need surgical correction of
the infected PPV. However, surgical intervention of the
infected PPV is not without significant morbidity and mortality.
One study reported death occurring in 17% of patients with
PPV/RVPAC IE.14 Management of patients with PPV IE is both
complex and challenging, requiring a multidisciplinary approach to treatment.
Conclusion
The literature exploring infective endocarditis of surgically
implanted prosthetic pulmonary valves is very limited. This
report illustrates how PPV endocarditis can present atypically,
highlighting need for increased vigilance, particularly in lower
health literacy populations with incomplete awareness of
surgical and medical history. PPV endocarditis remains a rare
condition associated with a significant morbidity and a high
likelihood of requiring surgical intervention. In order to
improve evidence-based decision-making in patients with PPV
endocarditis, future reporting and structured epidemiological
analyses are needed.
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Figure 1: TTE Color doppler image showing reversal of flow through the prosthetic
pulmonary valve (red arrow) during diastole. Normally during diastole the prosthetic
pulmonary valve (PPV) is closed, with no blood flow going across the PPV, which is
characterized by little to no color flow using color doppler during this phase of the cardiac
cycle. However, here we see extensive, turbulent color flow during diastole across the
PPV originating from the main pulmonary artery (MPA) going into the RVOT
characterized by the red/yellow jets in the RVOT across the PV.

Figure 2: TTE continuous wave doppler image showing flow reversal across the prosthetic
pulmonary valve throughout diastole. The pulse wave doppler provides information about
the gradient between the RVOT and PA and here suggests severe pulmonary regurgitation.

Figure 3: TEE image of prosthetic pulmonary valve showing vegetations (blue arrows).
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