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Late Postoperative
Prosthetic Pulmonary

Valve Endocarditis
in a 13-Year-Old Girl with Repaired Tetralogy of Fallot

Prosthetic pulmonary valve endocarditis has infrequently been described outside large
cohort reviews, which have typically focused on infections of the left-sided heart valves.
Hence, the pathogenesis, clinical presentation, and management principles of prosthetic
pulmonary valve endocarditis have not been well differentiated from those of infected aor-
tic and mitral valves. More patients with repaired tetralogy of Fallot are reaching adulthood
and will need pulmonary valve implantation. Consequently, a focus on this infrequent but
serious cardiac infection is needed, to learn what characteristics might distinguish it from
infections of left-sided heart valves.

We report the case of a 13-year-old girl with repaired tetralogy of Fallot who presented
with fever and nonspecific symptoms. The patient initially failed to meet the Duke crite-
ria for endocarditis but was then found to have endocarditis of her prosthetic pulmonary
valve. We explanted the valve and replaced it with a pulmonary homograft, after which
the patient had no infectious sequelae. In addition to presenting the patient’s case, we
review the literature on surgically inserted prosthetic pulmonary valves and discuss the
primary management concerns when those valves become infected with endocarditis.
(Tex Heart Inst J 2015;42(3).251-4)

ost reported cases of prosthetic valve endocarditis are about adults with

prosthetic aortic or mitral valve infections; reports of prosthetic pulmonary

valve (PV) endocarditis are few. We present a case of late endocarditis of a
surgically implanted prosthetic PV in a teenager who had undergone eatlier repair of
tetralogy of Fallot. In addition, we review the relevant medical literature and discuss
the management of endocarditis occurring in surgically inserted prosthetic PVs.

Case Report

In October 2012, a 13-year-old girl presented at our institution with abdominal pain,
malaise, myalgia, a rash, and a fever of 39.7 °C. At 3 months of age, she had under-
gone valve-sparing tetralogy of Fallot repair. At 12 years of age, because of increasing
pulmonary insufficiency and right ventricular dilation and dysfunction, she had un-
dergone the implantation of a 25-mm Mosaic® porcine tissue valve (Medtronic, Inc.;
Minneapolis, Minn) in the pulmonic position. She had then thrived for more than a
year, until the current presentation. Our initial findings included hypotension, a poor
response to volume and inotropic support, a white blood cell count of 8.1 x 10°/pL
with 85% neutrophils, a C-reactive protein level of 26 mg/dL, and no lactic acidosis.

The next day, the patient developed leukocytosis and thrombocytopenia, and a
urine culture grew methicillin-sensitive Staphylococcus aureus. A single blood culture
grew the same pathogen. A transthoracic echocardiogram showed qualitatively nor-
mal biventricular function, trivial PV regurgitation, and mild PV stenosis. A chest
radiograph showed mild bilateral lower-lobe interstitial infiltrates.

The presumed toxic shock syndrome was treated with intravenous antibiotics
(vancomycin, ceftriaxone, and clindamycin) and immunoglobulin. Despite multiple
negative blood and urine cultures, the patient’s fever persisted. A transesophageal echo-
cardiogram (TEE) one week later revealed vegetation that involved all 3 leaflets of the
prosthetic valve (Fig. 1); an undulating portion extended into the right ventricle and
diminished that chamber’s function. A computed tomogram of the chest confirmed
the echocardiographic findings and revealed extensive bilateral septic pulmonary
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emboli that the chest radiograph had not shown. The
results of abdominal and pelvic computed tomography
were normal.

We surgically removed the patient’s prosthetic PV.
The valve leaflets had multiple vegetations (Fig. 2),
and the integrity of the valve was lost. Direct inspec-
tion of the right atrium and ventricle and videoscopic
inspection of the branch pulmonary arteries yielded no
other infectious foci. A 24-mm pulmonary homograft
was implanted in the pulmonic position. Intraoperative
TEE revealed a competent valve and good biventricular
function.

Pathologic analysis of the vegetation and valve revealed
a fibrinopurulent exudate and necrotic valve tissue con-
sistent with endocarditis. Gram stains showed numer-
ous gram-positive cocci but no growth in culture. The
patient was discharged from the hospital 4 weeks post-

FR 22Hz

Fig. 1 Two-dimensional transesophageal echocardiogram (trans-
gastric view toward the right ventricular outflow tract) shows
vegetation (encircled) on the prosthetic pulmonary valve,

as does color-flow Doppler mode at right.

RV = right ventricle

Fig. 2 Photograph shows the explanted bioprosthetic pulmonary
valve with adherent vegetation.
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operatively and had no infectious sequelae at her most
recent follow-up examination (February 2015).

Discussion

We searched the medical literature and identified only
50 previous instances of endocarditis of a surgically im-
planted prosthetic PV, all reported since 1986 (Table
I)."° We found one multicenter review,’ some single-
center reviews,"*”” and 3 case reports.”*' Infections of
percutaneously placed PVs are of recent interest"* but
are beyond the scope of this report.

Specific information is sparse in regard to the preva-
lence and characteristics of endocarditis of surgically
placed prosthetic PVs. In a multicenter review, Wang
and colleagues® identified 556 cases of prosthetic valve
endocarditis. Of these, 31 (6%) were PV endocarditis.
The most prevalent pathogens in the entire cohort were
S. aureus (23% of cases) and coagulase-negative staphy-
lococcus (17%). The total in-hospital mortality rate was
23%, and 49% of all patients underwent surgery.

The above review® did not stratify data by valve posi-
tion, so it is uncertain how the clinical characteristics
and presentation, pathogen identification, and patient
outcomes differed for each position. The other reports of
prosthetic PV endocarditis"*** contain similarly scant
information. Consequently, the existing data might not
enable a complete comparison of the characteristics and
management of lefe-sided prosthetic valve endocarditis
with those of prosthetic PV endocarditis. The primary
concerns are to identify the risk factors, make the diag-
nosis, and determine the need for surgical intervention.

Widely cited risk factors for endocarditis include
recent dental procedures, cardiac surgery, intravenous
drug use, the use of intravenous catheters, and skin
trauma or infection. Our patient’s prior cardiac surgery
was her sole risk factor. We suspected a genitourinary
origin of the infection, given that urine and blood cul-
tures grew the same pathogen.

The clinical diagnosis of prosthetic valve endocarditis
is guided by the modified Duke criteria.” Our patient
fulfilled one major criterion (endocardial involvement)
and 4 minor criteria (predisposition, fever, vascular
phenomena, and microbiological evidence). However,
the initial lack of apparent vascular phenomena and the
absence of echocardiographic evidence of myocardial
involvement precluded early diagnosis.

This delay in diagnosis underscores the importance
of maintaining strong suspicion of endocarditis in a pa-
tient who has a prosthetic valve but who initially fails
to meet the Duke criteria. Blood cultures and TEE are
more often negative for endocarditis in prosthetic valves
than in native valves.” If blood cultures are negative
and the initial echocardiogram shows normal results,
additional imaging should be performed. We think that
the early use of TEE is essential when suspicion persists.
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TABLE I. Reports |dentifying Prosthetic Pulmonary Valve Endocarditis

Article Type Prosthetic PVE Infectious
Reference (study period) Relevance Instances Cited (n) Organism
llbawi MN, et al.! Single-center review 49 pts who underwent porcine 1 Not specified
(1986) (20yn) valve insertion
Alexiou C, et al.? (2000) Single-center review 118 pts with native or prosthetic 2 Not specified
(23 yr) valve endocarditis
Wang A, et al.® (2007) Multicenter, observational 556 cases of prosthetic valve 31 Not specified
prospective study (5 yr) endocarditis
Hill EE, et al.* (2008) Single-center review 80 pts with prosthetic valve 1 Not specified
(6yr) endocarditis
Fiore AC, et al.? (2008) Case series (11 yr) 82 pts who received a 2 1 "staphylococcal”
bioprosthetic valve or homograft and 1 unidentified
in pulmonic position
Irving CA, et al.? (2010) Case report Bioprosthetic PVR responded to 1 MRSA
antibiotics without surgery
Lee C, etal.” (2011) Single-center review 181 pts who underwent 7 Not specified
(11 yr) bioprosthetic PVR
Vohra HA, et al.® (2012) Single-center review 37 pts who underwent 1 Not specified
(11 yr) bioprosthetic PVR
Johnson JA, et al.® Single-center review 97 pts with native or prosthetic 3 Not specified
(2012) (60 yr) valve endocarditis
Jung J, et al.® (2013) Case report Describes construction of 1 MSSA
valved graft with use of a tissue
valve and an artificial graft
Current case Case report Porcine bioprosthesis surgically 1 MSSA, then
replaced with pulmonary gram-positive
homograft cocci

MRSA = methicillin-resistant Staphylococcus aureus; MSSA = methicillin-sensitive Staphylococcus aureus; pts = patients;
PVE = pulmonary valve endocarditis; PVR = pulmonary valve replacement

If TEE is nondiagnostic, other methods are computed
tomography, magnetic resonance imaging, and intra-
cardiac echocardiography.

The decision to proceed with medical management
is dictated by the causative organism. Staphylococcus
aureus is identified most frequently in prosthetic valve
endocarditis,” and it is also the most virulent: mortality
rates as high as 75% have been reported.”” The Ameri-
can Heart Association and the European Society for
Cardiology currently recommend an extended course
of triple antibiotic therapy, including rifampin, for S.
aureus prosthetic valve endocarditis.**

In our patient, only the first of many blood cultures
was positive. Stains revealed numerous gram-positive
cocci; however, a culture of the vegetation exhibited no
growth. We suspect that the freely circulating plankton-
ic state of S. aureus cleared quickly during the antibiotic
therapy, but that the pathogen persisted on the valve ina
biofilm state. Bacteria in the adherent biofilm state ex-
press different genes from those of the planktonic state,
and this difference in biological state perhaps makes
biofilm bacteria particularly resistant to antibiotics and
laboratory culture techniques.”

Prosthetic valve endocarditis has been successfully
treated with antibiotics alone.** However, the addition
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of surgical treatment is thought to improve outcomes,
particularly when endocarditis is associated with S.
aureus, congestive heart failure, prosthetic dehiscence,
valve dysfunction, intracardiac abscess formation, or
persistent bacteremia.”* Our patient’s incomplete re-
sponse to intravenous antibiotics, along with the follow-
up echocardiogram that confirmed the endocarditis
and showed pulmonary emboli, prompted our explanta-
tion of the infected valve.

Prosthetic PV endocarditis will most likely be report-
ed more often as more patients with repaired tetralogy
of Fallot need prosthetic PV implantation. To better
distinguish the pathogenesis, clinical presentation, and
best management principles of prosthetic PV endocardi-
tis from those of left-sided prosthetic valve endocarditis,
continued specific reporting and analysis are needed.

References

1. Ilbawi MN, Idriss FS, DeLeon SY, Muster AJ, Berry TE, Paul
MH. Long-term results of porcine valve insertion for pulmo-
nary regurgitation following repair of tetralogy of Fallot. Ann
Thorac Surg 1986;41(5):478-82.

2. Alexiou C, Langley SM, Stafford H, Lowes JA, Livesey SA,

Monro JL. Surgery for active culture-positive endocarditis:

Prosthetic Pulmonary Valve Endocarditis 253

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

254

determinants of early and late outcome. Ann Thorac Surg
2000;69(5):1448-54.

Wang A, Athan E, Pappas PA, Fowler VG Jr, Olaison L, Pare
C, et al. Contemporary clinical profile and outcome of pros-
thetic valve endocarditis. JAMA 2007;297(12):1354-61.

Hill EE, Herregods MC, Vanderschueren S, Claus P, Peeter-
mans WE, Herijgers P. Management of prosthetic valve infec-
tive endocarditis. Am J Cardiol 2008;101(8):1174-8.

Fiore AC, Rodefeld M, Turrentine M, Vijay P, Reynolds T,
Standeven J, et al. Pulmonary valve replacement: a compari-
son of three biological valves. Ann Thorac Surg 2008;85(5):
1712-8.

Irving CA, Kelly D, Gould FK, O’Sullivan JJ. Successful
medical treatment of bioprosthetic pulmonary valve endocar-
ditis caused by methicillin-resistant Staphylococcus aureus.
Pediatr Cardiol 2010;31(4):553-5.

Lee C, Park CS, Lee CH, Kwak ]G, Kim SJ, Shim WS, et al.
Durability of bioprosthetic valves in the pulmonary position:
long-term follow-up of 181 implants in patients with congenital
heart disease. ] Thorac Cardiovasc Surg 2011;142(2):351-8.
Vohra HA, Whistance RN, Baliulis G, Janusauskas V, Kaarne
M, Veldtman GR, et al. Midterm evaluation of biological
prosthetic valves in the pulmonary position of grown-up pa-
tients. Thorac Cardiovasc Surg 2012;60(3):205-9.

Johnson JA, Boyce TG, Cetta F, Steckelberg JM, Johnson
JN. Infective endocarditis in the pediatric patient: a 60-year
single-institution review. Mayo Clin Proc 2012;87(7):629-35.
Jung J, Hong YS, Lee CJ, Lim SH, Choi H, Park SJ. Use of
a valved-conduit for exclusion of the infected portion in the
prosthetic pulmonary valve endocarditis. Korean ] Thorac
Cardiovasc Surg 2013;46(3):208-11.

Cheung G, Vejlstrup N, Thlemann N, Arnous S, Franzen O,
Bundgaard H, Sondergaard L. Infective endocarditis follow-
ing percutaneous pulmonary valve replacement: diagnostic
challenges and application of intra-cardiac echocardiography.
Int J Cardiol 2013;169(6):425-9.

Bhat DP, Forbes T], Aggarwal S. A case of life-threatening
Staphylococcus aureus endocarditis involving percutaneous
transcatheter prosthetic pulmonary valve. Congenit Heart
Dis 2013;8(6):E161-4.

Buber J, Bergersen L, Lock JE, Gauvreau K, Esch JJ, Landz-
berg MJ, et al. Bloodstream infections occurring in patients
with percutaneously implanted bioprosthetic pulmonary
valve: a single-center experience. Circ Cardiovasc Interv 2013;
6(3):301-10.

McElhinney DB, Benson LN, Eicken A, Kreutzer J, Padera
RF, Zahn EM. Infective endocarditis after transcatheter pul-
monary valve replacement using the Melody valve: combined
results of 3 prospective North American and European stud-
ies. Circ Cardiovasc Interv 2013;6(3):292-300.

Butera G, Milanesi O, Spadoni I, Piazza L, Donti A, Ricci
C, et al. Melody transcatheter pulmonary valve implantation.
Results from the registry of the Italian Society of Pediatric
Cardiology. Catheter Cardiovasc Interv 2013;81(2):310-6.
Alsoufi B, Al-Joufan M, Al-Omrani A, Bulbul Z. Obstruc-
tion of a percutaneous pulmonary valve by an Aspergillus my-
cotic thrombus mimicking massive pulmonary embolus. Ann
Thorac Surg 2012;94(1):¢5-6.

Patel M, Iserin L, Bonnet D, Boudjemline Y. Atypical ma-
lignant late infective endocarditis of Melody valve. ] Thorac
Cardiovasc Surg 2012;143(4):e32-5.

Eicken A, Ewert P, Hager A, Peters B, Fratz S, Kuehne T, et
al. Percutaneous pulmonary valve implantation: two-centre
experience with more than 100 patients. Eur Heart ] 2011;32
(10):1260-5.

Durack DT, Lukes AS, Bright DK. New criteria for diagno-
sis of infective endocarditis: utilization of specific echocar-

Prosthetic Pulmonary Valve Endocarditis

20.

21.

22.

23.

24.

25.

26.

diographic findings. Duke Endocarditis Service. Am ] Med
1994;96(3):200-9.

Habib G, Hoen B, Tornos P, Thuny F, Prendergast B, Vi-
lacosta I, et al. Guidelines on the prevention, diagnosis, and
treatment of infective endocarditis (new version 2009): the
Task Force on the Prevention, Diagnosis, and Treatment of
Infective Endocarditis of the European Society of Cardiol-
ogy (ESC). Endorsed by the European Society of Clinical
Microbiology and Infectious Diseases (ESCMID) and the In-
ternational Society of Chemotherapy (ISC) for Infection and
Cancer. Eur Heart ] 2009;30(19):2369-413.

Bonow RO, Carabello BA, Chatterjee K, de Leon AC Jr,
Faxon DP, Freed MD, et al. 2008 Focused update incorpo-
rated into the ACC/AHA 2006 guidelines for the manage-
ment of patients with valvular heart disease: a report of the
American College of Cardiology/American Heart Association
Task Force on Practice Guidelines (Writing Committee to re-
vise the 1998 Guidelines for the Management of Patients with
Valvular Heart Disease): endorsed by the Society of Cardio-
vascular Anesthesiologists, Society for Cardiovascular Angi-
ography and Interventions, and Society of Thoracic Surgeons.
Circulation 2008;118(15):€523-661.

Wolff M, Witchitz S, Chastang C, Regnier B, Vachon F.
Prosthetic valve endocarditis in the ICU. Prognostic factors
of overall survival in a series of 122 cases and consequences for
treatment decision. Chest 1995;108(3):688-94.

Stewart PS, Costerton JW. Antibiotic resistance of bacteria in
biofilms. Lancet 2001;358(9276):135-8.

Truninger K, Attenhofer Jost CH, Seifert B, Vogt PR, Follath
F, Schaffner A, Jenni R. Long term follow up of prosthetic
valve endocarditis: what characteristics identify patients who
were treated successfully with antibiotics alone? Heart 1999;
82(6):714-20.

Yu VL, Fang GD, Keys TF, Harris AA, Gentry LO, Fuchs
PC, et al. Prosthetic valve endocarditis: superiority of surgical
valve replacement versus medical therapy only. Ann Thorac
Surg 1994;58(4):1073-7.

Attaran S, Chukwuemeka A, Punjabi PP, Anderson J. Do all
patients with prosthetic valve endocarditis need surgery? In-
teract Cardiovasc Thorac Surg 2012;15(6):1057-61.

Volume 42, Number 3, 2015

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-10



