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Use of a Valved-Conduit for Exclusion of the Infected Portion in 
the Prosthetic Pulmonary Valve Endocarditis

Joonho Jung, M.D., You Sun Hong, M.D., Cheol Joo Lee, M.D., Sang-Hyun Lim, M.D., 
Ho Choi, M.D., Soo-Jin Park, M.D.

A 51-year-old male was admitted to the hospital with complaints of fever and hemoptysis. After evaluation of the 
fever focus, he was diagnosed with pulmonary valve infective endocarditis. Thus pulmonary valve replacement and 
antibiotics therapy were performed and discharged. He was brought to the emergency unit presenting with a high 
fever (＞39oC) and general weakness 6 months after the initial operation. The echocardiography revealed prosthetic 
pulmonary valve endocarditis. Therefore, redo-pulmonary valve replacement using valved conduit was performed in 
the Rastelli fashion because of the risk of pulmonary arterial wall injury and recurrent endocarditis from the rem-
nant inflammatory tissue. We report here on the successful surgical treatment of prosthetic pulmonary valve endo-
carditis with an alternative surgical method.
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CASE REPORT

A 51-year-old male patient with diabetes was admitted to 

the division of pulmonology with the chief complaints of fe-

ver and hemoptysis. A chest computed tomography scan was 

performed for the evaluation of persistent fever and recurrent 

pleural effusion, and it showed pulmonary embolism at bi-

lateral multiple segmental arteries and segmental infarction of 

the involved lung segments. Based on the results, echo-

cardiography was additionally performed and revealed isolated 

pulmonary valve infective endocarditis with severe pulmonary 

regurgitation.

After the diagnosis was made, the patient was treated with 

antibiotics, followed by echocardiography. The echocardiog-

raphy showed progression of pulmonary valve thickening and 

right heart failure. We performed pulmonary valve replace-

ment with a #24 Sorin tissue valve. The postoperative course 

was uneventful and the patient was followed up at the out-

patient clinic regularly with anticoagulation.

After 6 months, he was brought to the emergency unit pre-

senting with a high fever (＞39oC) and general weakness that 

had lasted for 3 days. He was treated with antibiotics includ-

ing vancomycin, imipenem, and rifampin. Methicillin-sensitive 

Staphylococcus aureus (S. aureus) was isolated from his 

blood culture, and the echocardiography showed a hypoechoic 

movable mass on the prosthetic pulmonary valve (Fig. 1) and 

the pressure gradient of the prosthetic pulmonary valve was 

16.2 mmHg (maximum pressure gradient)/9.4 mmHg (mean 
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Fig. 1. The echocardiography showed a hypoechoic movable 
mass on the prosthetic pulmonary valve (circle).

Fig. 2. (A, B) Removed prosthetic 
pulmonary valve. Vegetation can be 
seen on the valve leaflets (each 
side).

pressure gradient). Follow-up echocardiography showed a 

worsened pressure gradient of the prosthetic pulmonary valve. 

We did a redo-pulmonary valve replacement under the im-

pression of prosthetic valve infective endocarditis.

The prosthetic pulmonary valve leaflet was thickened with 

infected tissue (Fig. 2). After removal of the infected pros-

thetic valve, a secure portion for the new prosthetic pulmo-

nary valve replacement was hard to find because of the risk 

of pulmonary vessel wall injury. Moreover, complete debride-

ment of the remaining infected tissue seemed impossible. 

Thus a valved graft was made by placing a 21 mm tissue 

valve in the middle of a 22 mm Vascutek artificial graft (Fig. 

3). After completely obliterating the proximal portion of the 

pulmonary arterial lumen with simple suturing for isolation of 

probable remnant infected debris, the valved graft was used 

to perform the redo-pulmonary valve replacement similar to 

the Rastelli operation with right ventricular outflow tract re-

construction (Fig. 4).

Immediate postoperative echocardiography showed intact 

prosthetic pulmonary valvular function with a peak pulmonary 

valve pressure gradient of 34 mmHg and a mean pulmonary 

valve pressure gradient of 16 mmHg. Follow-up echocardiog-

raphy was performed on postoperative day #19, and the peak 

pulmonary valve pressure gradient was 20.71 mmHg, while 

the mean pulmonary valve pressure gradient was 11.14 

mmHg. No more microorganisms were isolated from his 

blood culture. The patient is currently being treated with anti-

coagulant (coumadin), presenting no respiratory or car-

diovascular symptoms during follow-up in outpatient clinic 

for 2 years after surgery. The last echocardiography was per-

formed at 15 months after surgery; it showed intact prosthetic 

valve function with a peak pulmonary valve pressure gradient 

of 19 mmHg and a mean pulmonary valve pressure gradient 

of 10 mmHg.

DISCUSSION

Prosthetic valve infective endocarditis is a serious and po-

tentially fatal complication of valve replacement. According 

to the data by Arvay and Lengyel [1] published in 1988, 

prosthetic valve endocarditis developed in 19 of 329 patients 
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Fig. 3. The valved graft was made with a 21 mm tissue valve 
and 22 mm artificial graft. Before placing the valved graft, we 
checked for a smooth flow through it.

Fig. 4. After reconstruction of the right ventricular outflow tract. 
The stitch in the middle portion of the graft (arrow) indicates the 
location of the prosthetic valve.

with bioprostheses (5.8%) and in 8 of 583 patients with me-

chanical valves (1.4%). The incidence of infective endocardi-

tis that solely involves the pulmonary valve is known to be 

lower than that involving additional valves. Furthermore, the 

incidence of prosthetic pulmonary valve infective endocarditis 

occurring after pulmonary valve replacement is also known to 

be lower than that occurring after replacement of other 

valves. It is reported that approximately 1% of prosthetic 

valve endocarditis involves only the pulmonary valve and the 

total cases reported for isolated pulmonary valve prosthetic 

infective endocarditis are few in number [2]. Early prosthetic 

valve endocarditis and late prosthetic valve endocarditis can 

be classified according to the period in which prosthetic valve 

infective endocarditis occurs after initial valvular surgery. 

Early prosthetic valve endocarditis has been classified as 

prosthetic valve endocarditis occurring within 12 months after 

surgery and late prosthetic valve endocarditis as occurring lat-

er than 12 months after surgery [3]. Also, nosocomial in-

fective endocarditis has been defined as an infection occur-

ring ＞72 hours after admission to the hospital or infective 

endocarditis acquired in association with a significant invasive 

procedure performed during a recent hospitalization ＜8 

weeks before the current hospitalization [4]. Therefore, this 

case can be classified early prosthetic valve endocarditis with-

out evidence of nosocomial infection.

Although there are slight differences among published re-

ports, S. aureus is found to be the most common pathogen 

causing native valve endocarditis, responsible for approx-

imately 1/4 of all cases. Along with coagulase negative staph-

ylococcus, S. aureus is also the most common pathogen 

found in prosthetic valve endocarditis [5]. In early and late 

prosthetic valve endocarditis, methicillin sensitive S. aureus is 

found to be a more frequent cause than methicillin-resistant 

S. aureus [5]. Prosthetic valve endocarditis caused by S. aur-

eus is a fatal complication with mortality rates reaching as 

high as 40% [6]. The reported incidence of prosthetic valve 

endocarditis is about 3.1% for 12 months after surgery and 

5.7% for 60 months after surgery [7]. The occurrence of car-

diac complications and early valve surgery is associated with 

prognostic factors. However, it is reported that central nerv-

ous system complications due to embolization is not an in-

dependent risk factor [8].

This is a case report of a 51-year-old male patient with 

early prosthetic valve endocarditis due to methicillin-sensitive 

S. aureus who underwent a redo-pulmonary valve replace-

ment using the complete vegetation isolation method for the 

prevention of recurrence of isolated prosthetic pulmonary 

valve infective endocarditis that had occurred six months after 

his initial pulmonary valve replacement with tissue valve. The 

infection extended to the annulus of the pulmonary valve, so 

we decided to anastomose to the right ventricular free wall 

and distal portion of the pulmonary artery, which were not 

infected, rather than the annulus or proximal portion of the 

pulmonary artery. However, we could not preserve the annu-
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lus of the pulmonary valve, so we needed a vascular conduit 

for prosthetic valve implantation. After the surgery, we man-

aged follow-up taking into consideration that the artificial 

graft could have become a re-infection source in the future, 

so the patient was treated with multiple antibiotics for 12 

weeks, postoperative echocardiography 3 times, and repeated 

blood culture even though he did not have a fever. The pa-

tient received effective and successful surgical treatment and 

was discharged without any significant symptoms or 

complications.

This case suggests that when complete removal of vegeta-

tion is difficult either structurally or technically, more diverse 

surgical techniques should be considered for the prevention of 

recurrence of infective endocarditis by the remnant vegetation. 

The limitation of this report is that no such surgery of the 

same method has been reported, so this method has not yet 

been proven to be generalizable. Also, a lack of long-term 

follow-up data on the surgery could be another limitation.
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