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IInnttrroodduuccttiioonn

The incidence of community-acquired native-valve endo-
carditis has been reported as 1.7 to 6.2 cases per 100,000
person-years,1)2) of which right sided endocarditis comprises
only 5-10%. Right sided endocarditis is more common in
patients with predisposing conditions such as drug abuse,
indwelling catheters, pacemaker leads3) or structural heart
disease. Most of the cases involve tricuspid valve which makes
pulmonary valve endocarditis without involvement of tricu-
spid valve even rarer disease, and previously fewer than 90
cases of pulmonary valve endocarditis have been reported.4)5)

Although there have been case reports of pulmonary valve
endocarditis previously, they usually presented as septic
pulmonary embolism with mild pulmonary regurgitation,5-7)

and as to our knowledge, there has not been a report of a
patient who presented with fulminant pulmonary valve
endocarditis as in our patient. 

Here we describe a rare case of a patient with history of
untreated ventricular septal defect (VSD) who presented as

life-threatening sepsis and septic embolism due to pulmonary
valve endocarditis.

CCaassee

A 42-year-old man visited emergency department (ED)
with dyspnea. He had heard of a VSD 20 years ago, but had
refused to visit hospital for further evaluation afterwards. He
had an untreated panic disorder, which kept him at home
for 7-8 years. He had intermittent fever and chill for a few
months and lost 20 kilograms of body weight. He intermit-
tently applied moxa to abdomen and irregularly visited a
primary physician and was subscribed with oral antibiotics
under impression of pneumonia. On the day of ED visit, he
went to the primary physician due to New York Heart Asso-
ciation Functional class III dyspnea, and was referred to our
hospital for further evaluation. The initial lab showed leuko-
cytosis, anemia and thrombocytopenia with increased C-
reactive protein, and increased NT-proBNP level which was
13,342 pg/mL. Oxygen was applied via facial mask at 15
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We describe a 42-year-old man who presented as life-threatening sepsis and septic shock with multiple septic pulmonary
embolism and septic pneumonia due to pulmonary valve endocarditis. The patient had history of untreated ventricular septal
defect (VSD) and complained of severe dyspnea and orthopnea. Transthoracic and transesophageal echocardiograms revealed
severe pulmonary regurgitation with large, hypermobile vegetation on pulmonary valve and right ventricular outflow tract
(RVOT), and a small subarterial type VSD. Emergency operation was done due to rapid deterioration of the patient, and after
6 weeks of antibiotics coverage, he was discharged. 
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L/min, at which oxygen saturation (SaO2) was 91%. The
initial chest X-ray showed multifocal consolidation and grass-
ground opacity (GGO) at both lung fields. Transthroacic
echocardiogram revealed dilated right ventricle (RV) with
hypertrophy and severe pulmonary regurgitation with large,
hypermobile vegetation on pulmonary valve and right ven-
tricular outflow tract (RVOT). The pulmonary valve was
severely destructed, with almost invisible remnant functioning
leaflet tissue, which accounted for the torrential pulmonary
regurgitation (Fig. 1A). Other cardiac valves were clear, with
normal morphology and function. Chest CT showed diffuse
irregular thickening of pulmonary valve, multifocal pulmo-
nary embolism and diffuse GGO with multifocal patchy
and nodular consolidations at both lungs (Fig. 2). The clinical
course of the patient progressed rapidly, with development of
hypotension and rapid progression of hypoxia despite full
oxygen and inotropics supplement. The patient monitor
revealed SaO2 of 50% even at full oxygen support via facial

mask and systolic blood pressure of 77 mmHg, and he was
admitted to intensive care unit (ICU) after intubation. A
portable transesophageal echocardiogram revealed a small
ventricular septal defect with left to right shunt and multiple
huge mobile echogenic mass at right ventricle side of VSD
and RVOT (Fig. 1B). The patient was sent for emergency
operation. A 0.8 cm-sized subarterial type VSD was repaired.
Massive amount of vegetation and thrombus was found in
RV and RVOT which extended to pulmonary valve and
caused extensive valve destruction. The pulmonary valve was
replaced with a mechanical valve. No bacteria was grown
from the blood culture, but pathologic specimen of the
tissue showed fibrinous exudates with colonies of numerous
cocci and chronic active inflammation. A combination of
ampicillin, nafcillin and gentamicin was continued, and at
post-op day 5, the patient was transferred to sub-ICU. After
6 weeks of combination antibiotics therapy, the patient was
discharged.
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Fig. 1. A: Transthoracic parasternal short axis view showing large, mobile vegetation (white arrow) on pulmonary valve. B: Transesophageal
echocardiography showing a small subarterial type VSD with left to right shunt. Large amount of thrombus and vegetation were found in right ventricle.
MPA: main pulmonary artery, LVOT: left ventricular outflow tract, Ao: aorta.

A B

Fig. 2. Initial chest CT showing (A) pulmonary embolism (white arrows) and (B) destructed pulmonary valve (white arrows). Lung parenchyme on CT
shows diffuse grass ground opacity with multifocal patchy and nodular consolidations at both lungs suggesting combined septic pneumonia. 
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DDiissccuussssiioonn

Right-sided endocarditis is relatively rare and mainly affects
the tricuspid valve. Pulmonary valve endocarditis is even
rarer than tricuspid valve endocarditis, and comprises less
than 2% of hospital admissions for endocarditis. Different
hemodynamic pressure gradients across the valves, different
frequencies of underlying congenital or acquired valvular
abnormalities and lower blood oxygen content in right cham-
bers may all contribute to the lower incidence of right sided
endocarditis, especially involving pulmonary valves.5)8) Majo-
rity of isolated pulmonary valve endocarditis occurs in
patients with congenital heart disease,7)9)10) as in our case. In
this case, isolated pulmonary valve endocarditis may have
been initiated by the jet or turbulent flow created by VSD,
which then spread to pulmonary valves. 

Right sided endocarditis differs in several aspects from left
sided endocarditis. Isolated right sided endocarditis without
left sided involvement is generally regarded to have a relatively
benign prognosis with low in-hospital mortality, and the
primary approach recommended is conservative manage-
ment with antibiotics with surgery being necessary in only a
small population. Musci et al.11) have reported that patients
with left sided involvement not only show poorer clinical
outcome than those with isolated right sided endocarditis,
but also present more with septic shock and renal insuffi-
ciency, and were more likely to undergo emergency opera-
tion due to worsening conditions. 

Due to much common involvement of endocarditis on
left-sided cardiac valves, much less is clear about the indica-
tions for surgery and its timing in patients with right-sided
endocarditis. The key elements for determining the timing
of surgery in right-sided infective endocarditis are type of
infecting organism (especially Staphylococcus aureus and
Gram-negative bacilli), secondary heart failure, severe valvular
dysfunction, response to appropriate antibiotic therapy, pres-
ence and extent of local invasion, pulmonary involvement
such as septic emboli or cavitation, and systemic involvement
such as disseminated intravascular coagulopathy or acute
renal failure.12) However, no definite guideline is present to
aid in decision making, and attending team’s experience and
each patient’s clinical status are important in decision-making.
The complexity of infective endocarditis and variable clinical

presentation make it difficult to present a standardized
treatment guideline, which necessitates an individualized
and patient-tailored approach.

Pulmonary valve endocarditis, even in the presence of
structural heart disease, is rare and is difficult to diagnose
without suspicion, since the first clinical manifestations often
mimic pulmonary infection caused by septic pulmonary
embolism. This delays appropriate treatment, and thus care-
ful examination and history taking of responsible physician
are very important. Also, thorough echocardiographic evalua-
tion of the all cardiac valves, including right sided valves,
should be carried out in all patients with suspected infective
endocarditis, especially when the patient has a risk factor.
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