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Abstract

Introduction: Infective endocarditis (IE) causes serious complications in patients. Congenital heart disease (CHD) is an important 
underlying condition in children. Septic pulmonary embolism is an uncommon syndrome, and pulmonary valve IE is rare. The current 
study presented a case of right-sided IE with pulmonary valve involvement and its complications as pulmonary septic emboli in a child 
with CHD.
Case Presentation: A 6-year-old girl with a ventricular septal defect (VSD) was presented. Echocardiography revealed large vegetation in 
the right ventricular outflow tract near the pulmonary valve. The patient showed clinical symptoms of lung involvement, and radiologic 
investigation was compatible with a diagnosis of septic pulmonary emboli. She had good response to antibacterial therapy and underwent 
a successful surgical closure of the heart defect.
Conclusions: Children with CHD are at risk of severe complications with the involvement of other organs. long-term febrile illness should 
be taken seriously in these children. They need hospitalization and careful evaluation.
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1. Introduction
The incidence of infective endocarditis (IE) in pedi-

atric patients is lower than in adults, occurring at a 
rate of 0.34 - 0.64 per 100,000 per year (1). It can causes 
morbidity and mortality in 7 - 25% of cases (2). Endo-
carditis in the right chambers of the heart is more 
common in children with congenital heart disease 
(CHD), whereas left-sided IE is more common in adult 
patients with acquired heart disease. The responsible 
pathogen in pediatric IE is usually Gram-positive cocci 
(3). Right-sided endocarditis was reported in 5 – 10% of 
IE cases. Intravascular devices, and drug addiction, are 
other predisposing risk factors for right-sided IE (4). 
Endocarditis is a severe complication in CHD. In a se-
ries of 45 cases of IE (age: 8 months to 35 years), the 
most frequent CHD was VSD (31%) followed by tetral-
ogy of fallot (19%) and atrioventricular septal defects 
(11%) (5). Morbidity of IE was defined as any mycotic 
aneurysm, septic emboli, stroke, or abscess at the time 
of the diagnosis of disease (6). When right-sided IE is 
present, pulmonary embolism with or without infarc-
tion, acute pneumonia, pleural effusion, or emphyse-
ma is common. Pulmonary septic embolus is defined 
as the embolization of septic thrombi from a primary 
infectious site into the pulmonary circulation. An ex-

tra pulmonary focus of infection like cardiac vegeta-
tion causes extravasations and the translocation of or-
ganisms, and bacteria can enter into the pulmonary 
circulation. When pathogens enter the blood stream, 
they can produce direct injury by toxins, or indirect 
insults by inflammatory mediators leading to local 
thrombosis and subsequent focus for the multiply-
ing of pathogens. Septic emboli in pulmonary circula-
tion results in the metastatic infection of lung paren-
chyma. Staphylococcus aureus is a leading pathogen 
because it can produce toxins and enzymes, leading 
to severe infection as well as endothelial damage (7). 
Large vegetation is a predisposing factor for emboliza-
tion (3). The aim of the present study was to introduce 
a case of septic pulmonary emboli in a child with CHD 
who acquired infective endocarditis.

2. Case Presentation
A 6-year-old girl was admitted to the hospital due to 

a one-month history of intermittent high-grade fever. 
She suffered from an underlying CHD as a large ventric-
ular septal defect (VSD), which resulted in heart failure. 
She was under treatment with digoxin, furosemide, 
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captopril, and had received intermittent oral antibiot-
ics. No predisposing risk factor such as a dental proce-
dure or surgery was found in her past medical history. 
At the time of admission, the general condition of the 
patient was poor. A high-grade fever of 39ºC was mea-
sured, and paleness was evident. On cardiac examina-
tion, a grade 4/6 harsh pansystolic murmur at the low-
er left sternal border and a loud second heart sound 
were detected. A systolic thrill was palpable at the low-
er left sternal border. Localized crackles were audible 
at the base of the right lung. The spleen was palpable 
3 cm below the costal margin. No Osler’s node, splin-
ter hemorrhage, or Janeway’s lesions were noticed. 
Lab tests showed the following: hemoglobin 8.9 g/dl, 
leucocytosis (17.6 × mm3) with 85% neutrophils, ESR 97 
mm, and C-reactive protein 3 plus positive. Electrocar-
diography showed sinus tachycardia, a heart axis + 90º, 
and left ventricular hypertrophy. Chest x-ray revealed 
moderate cardiomegaly with a prominent pulmonary 
artery segment and increased pulmonary vascular 
markings. Transthoracic echocardiography revealed 
a large perimembranous VSD, and pulmonary artery 
pressure was 50 mmHg. Large vegetation up to 12 mm 
was detected at the right ventricular outflow tract ad-
jacent to the pulmonary valve (Figure 1). The diagnosis 
of IE was considered, and three blood cultures were 
taken with 1-hour intervals, before the initiation of 
antibiotics. Treatment was started with oxacillin 200 
mg/kg/24 hours/IV in 4 divided doses plus gentamycin 
3 mg/kg/24 hours/IV in 3 divided doses. There was no 
improvement in the patient’s condition, the fever con-
tinued, and cough and dyspnea appeared. The results 
of blood cultures were negative. A repeated chest x-ray 
showed two rounds, well-defined opacities at the right 
lower lobe, one of them larger than the other, and their 
images were projected over each other. A small area of 
alveolar infiltration was also seen in the apical segment 
of the left upper lobe (Figure 2). On a perfusion scan of 
the lungs, an area of perfusion defect was seen in the 
right lower lobe compatible with the lesions that had 
been detected in chest X-ray (Figure 3). The diagnosis of 
septic pulmonary embolism as a complication of right-
sided IE was considered, and treatment was changed to 
vancomycin 40 mg/kg/24 h/ IV in 4 divided doses plus 
rifampin 900 mg per 24 hour /PO in 3 divided doses, 
and gentamycin was continued. The general condition 
of the patient gradually improved, the fever subsided, 
and ESR was decreased. On a follow-up chest x-ray, the 
nodular opacities disappeared. On echocardiography, 
the size of vegetation obviously diminished. Treatment 
was continued for six weeks. The patient was referred 
for cardiac surgery, and the VSD was closed success-
fully. Antibiotic therapy was continued for another 4 
weeks, and the patient was discharged with the recom-
mendation of regular follow-up and IE-prophylaxis in-
structions.

Figure 1. Large Vegetation is Evident at the Right Ventricular Outflow 
Tract Near the Pulmonary Valve

Figure 2. Two Nodular Infiltrations Are Evident at the Right Lower Lobe 
of the Lung

Figure 3. Lung Perfusion CT Scan Showed Peripheral Cavitation at the 
Right Lower Lobe of the Lung
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3. Discussion
The diagnosis of IE in this patient was made according 

to the modified Duke Criteria (8), including one major 
criterion (vegetation on echocardiography), and three 
minor criteria (fever, splenomegaly, and high ESR), and 
she had a VSD, which is the most common CHD. Patients 
with congenital left-to-right shunts such as VSD are at risk 
for right-sided IE. The high-pressure gradient between 
two chambers of the heart results in endocardial dam-
age on the right side. Vegetation usually takes place on 
the endocardial erosion. There are several case reports of 
right–sided IE in patients who suffered from a VSD (9-12). 
In a collaborative study (1997 – 2001) by Niwa et al. 239 Jap-
anese patients with IE (170 children, and 69 adults) were 
enrolled. The most common CHD were a VSD, a VSD + ASD 
(atrial septal defect) or PDA (patent ductus arteriosus), 
and tetralogy of fallot. Left-sided infection was observed 
in 46% and right-sided in 51%. The order of frequency in 
right-sided endocarditis was as follows: the tricuspid 
valve, the right side of the septal defect opening in VSD, 
the right ventricle free wall or the site of impact of the jet 
stream, the right ventricle, the right ventricular outflow 
tract, the pulmonary valve, and the pulmonary artery 
(3). The results of another study on 104 Indian patients 
showed that CHD was the most frequent underlying dis-
ease and a VSD was the most common CHD. Predisposing 
factors for the evolution of IE were found in only 19 (18.2%) 
patients (13). In a 2-year (2010 – 2011) study from Burkina 
Faso, 14 cases of right-sided IE were reported. Fifty per-
cent (7 cased) were children and six of seven had CHD. 
Blood cultures were positive in 11 cases and bacteria con-
sisted of streptococcus pneumonia (6), staphylococcus 
aureus (3), and hemophilus influenza (2), respectively (4). 
In Niwa’s study, three samples of blood culture within 24 
hour were adequate for evaluation, and the frequency of 
positive blood culture varied from 68 to 98% and previous 
administration of antibiotics decreased the above rate 
to 60% (3). The responsible bacterium in the presented 
case was likely staphylococcus aureus, but she had re-
ceived oral antibiotics before admission, and this may 
be a reason for her negative blood culture. Right-sided IE 
usually involves the tricuspid valve. Pulmonary valve IE 
is rarer than tricuspid valve IE, accounting for less than 
2% of IE patients in hospitals, and the majority of cases 
occurred in CHD. Pulmonary valve IE may be due to the 
jet of a VSD’s turbulent flow and its extension towards the 
pulmonary valve. The first clinical presentation is usually 
pulmonary infection in the lower lobes due to septic em-
boli (9). A study by Naidoo et al. from South Africa on 15 
non-addict cases of right-sided IE showed nine patients 
with tricuspid valve involvement. Staphylococcus aureus 
was the most frequent bacteria isolated from seven blood 
cultures. Right lower lobe pneumonia, such as consolida-
tion with cavitation, was the prominent clinical feature 
(14). A sixteen-year study (1950 – 2011) was conducted at 
the Mayo Clinic, and 97 children with IE in two separate 

cohorts were enrolled. Seventy-seven percent had CHD. 
Complications such as septic emboli, mycotic aneurysm, 
and abscess were noted in 33% of patients (6). In our pa-
tient, the vegetation was located in the right ventricu-
lar outflow tract, very close to the pulmonary valve, and 
bacteria, likely staphylococcus, could readily reach the 
lungs. The connection between pulmonary septic emboli 
and right-sided IE is well recognized. It is diagnosed us-
ing radiologic tests. The best radiologic procedure is CT 
scan, which demonstrates that typical cavitation in pe-
ripheral nodular lesions and multiple emboli is common 
(15). A retrospective study (2000 – 2013) was conducted 
on 40 patients with pulmonary septic emboli. The mean 
age of patients was 46 years (17 – 71 years). The most com-
mon sources of infection were skin and soft tissue (44%), 
infective endocarditis (27%), and peripheral deep vein 
thrombosis (17%). Bacteremia in 85% of cases was due to 
staphylococcus aureus. The locations of vegetation in 11 
cases of IE were as follows: the tricuspid valve (8), the mi-
tral valve (2), and the pulmonary valve (1). All the patients 
had peripheral nodular consolidation in chest x ray. lung 
CT scans of all patients showed nodular lesions, in 71% of 
cases this was associated with cavitation, and 54% showed 
non-nodular infiltration, such as a grand glass appear-
ance. The resolution of typical radiologic lesions with an-
tibiotic therapy confirms the diagnosis. The mean course 
of treatment was 6 weeks (3 – 12 weeks) (7). The perfusion 
scan for our patient was suggested by a radiologist and 
showed the typical radiologic picture of septic emboli. In 
a study by Di Filippo et al. 36 children with endocarditis 
were included. Twenty-six had an isolated VSD and 10 had 
a VSD associated with a minor lesion. The most frequent 
site for vegetation was the tricuspid valve (10 cases). Mul-
tiple embolizations were observed in 60% of right heart 
endocarditis, and a single embolus was noted in 55% of 
left heart endocarditis (16). A sample of 50 children with 
endocarditis (age: 4 months to 12 years) were reviewed 
retrospectively during a period of five years. CHD was the 
underlying disease in 44 cases. Embolic events were more 
common when vegetation was present in the right-sided 
valves or chambers. Large vegetation (more than 10 mm) 
was a predictor for embolization (17). The size of vegeta-
tion in our patient was 12 mm. In a cohort of 287 patients 
with 300 episodes of IE, septic pulmonary embolism oc-
curred in 26 cases. Cardiac complications were the most 
common findings, but fatality rates were higher for neu-
rologic and septic complications (18). Patients with CHD 
and IE show a broad clinical spectrum of cardiac and 
extracardiac complications. Data from 52 patients with 
endocarditis grown up with CHD  showed embolism of 
the pulmonary arteries in 7.7% of cases. Staphylococcus 
(38.9%) and streptococcus (35.2%) were the most grown 
bacteria (19). Early surgical intervention should be con-
sidered in patients with right-sided infective endocardi-
tis and subsequent septic pulmonary emboli (20). Our 



Roodpeyma S 

J Compr Ped. 2016;6(4):e296104

presented patient was a kind of neglected case. She was 
on a long waiting list for cardiac surgery. The parents 
were unaware of regular follow-up. When the child be-
came febrile and was taken to different clinics, she re-
ceived several types of antibiotics without further work-
up. Long-term febrile illness in a child with CHD should 
suggest the diagnosis of IE and admission to a hospital. 
In this case, the occurrence of pulmonary symptoms 
was due to pulmonary embolization, and the diagnosis 
of septic emboli was suspected according to clinical, ra-
diographic, and pulmonary perfusion scan findings. Af-
ter adequate antibiotic therapy, the patient underwent 
cardiac surgery for the closure of the VSD. The diagnosis 
of septic pulmonary emboli should be suspected in a fe-
verish endocarditis case with an insidious onset of symp-
toms of lung involvement. Bacteriologic diagnosis may 
be impaired due to previous antibiotic therapy. Chest 
x-ray, lung CT scan, and the resolution of radiologic fea-
tures by antibacterial treatment confirm the diagnosis.

References
1.       Knirsch W, Nadal D. Infective endocarditis in congenital heart 

disease. Eur J Pediatr. 2011;170(9):1111–27. doi: 10.1007/s00431-011-
1520-8. [PubMed: 21773669]

2.       Baumgartner H, Bonhoeffer P, De Groot NM, de Haan F, Dean-
field JE, Galie N, et al. ESC guidelines for the management of 
grown-up congenital heart disease (new version 2010). Eur Heart 
J. 2010;31(23):2915–57. doi: 10.1093/eurheartj/ehq249. [PubMed: 
20801927]

3.       Niwa K, Nakazawa M, Tateno S, Yoshinaga M, Terai M. Infective 
endocarditis in congenital heart disease: Japanese national 
collaboration study. Heart. 2005;91(6):795–800. doi: 10.1136/
hrt.2004.043323. [PubMed: 15894782]

4.       Yameogo NV, Sondo KA, Yameogo AA, Kagambega LJ, Mandi DG, 
Kologo KJ, et al. Epidemiological and clinical features, ultra-
sound findings and prognosis of right-sided infective endocar-
ditis in a teaching hospital in Ouagadougou. Cardiovasc J Afr. 
2013;24(5):171–3. doi: 10.5830/CVJA-2013-025. [PubMed: 24217164]

5.       Fortun J, Centella T, Martin-Davila P, Lamas MJ, Perez-Caballero 
C, Fernandez-Pineda L, et al. Infective endocarditis in congeni-
tal heart disease: A frequent community-acquired complica-
tion. Infection. 2013;41(1):167–74. doi: 10.1007/s15010-012-0326-6. 
[PubMed: 22956474]

6.       Johnson JA, Boyce TG, Cetta F, Steckelberg JM, Johnson JN. Infec-
tive endocarditis in the pediatric patient: A 60-year single-in-
stitution review. Mayo Clin Proc. 2012;87(7):629–35. doi: 10.1016/j.

mayocp.2012.02.023. [PubMed: 22766082]
7.       Goswami U, Brenes JA, Punjabi GV, LeClaire MM, Williams DN. 

Associations and outcomes of septic pulmonary embolism. The 
open respiratory medicine journal. 2014;8:28. [PubMed: 25184008]

8.       Tissieres P, Gervaix A, Beghetti M, Jaeggi ET. Value and limitations 
of the von Reyn, Duke, and modified Duke criteria for the diag-
nosis of infective endocarditis in children. Pediatrics. 2003;112(6 
Pt 1):e467. [PubMed: 14654647]

9.       Park HE, Cho GY, Kim HK, Kim YJ, Sohn DW. Pulmonary valve endo-
carditis with septic pulmonary thromboembolism in a patient with 
ventricular septal defect. J Cardiovasc Ultrasound. 2009;17(4):138–40. 
doi: 10.4250/jcu.2009.17.4.138. [PubMed: 20661339]

10.       Al-Senaidi KS, Abdelmogheth AAA, Balkhair AA. Complicated sub-
acute bacterial endocarditis in a patient with ventricular septal 
defect. Sultan Qaboos Univ Med J. 2014;14(1):e130.

11.       Wiegmann T, Namey TC, Godin M. Right-sided endocarditis 
and ventricular septal defect. Can Med Assoc J. 1976;115(11):1110–1. 
[PubMed: 1000444]

12.       Zijlstra F, Fioretti P, Roelandt JR. Echocardiographic demonstra-
tion of free wall vegetative endocarditis complicated by a pul-
monary embolism in a patient with ventricular septal defect. Br 
Heart J. 1986;55(5):497–9. [PubMed: 3707790]

13.       Math RS, Sharma G, Kothari SS, Kalaivani M, Saxena A, Kumar 
AS, et al. Prospective study of infective endocarditis from a de-
veloping country. Am Heart J. 2011;162(4):633–8. doi: 10.1016/j.
ahj.2011.07.014. [PubMed: 21982654]

14.       Naidoo DP. Right-sided endocarditis in the non-drug addict. Post-
grad Med J. 1993;69(814):615–20. [PubMed: 8234104]

15.       Teran CG, Antezana AO, Salvani J, Abaitey D. Group B streptococ-
cus endocarditis associated with multiple pulmonary septic 
emboli. Clin Pract. 2011;1(1):e7. doi: 10.4081/cp.2011.e7. [PubMed: 
24765280]

16.       Di Filippo S, Semiond B, Celard M, Sassolas F, Vandenesch F, Ninet 
J, et al. [Characteristics of infectious endocarditis in ventricu-
lar septal defects in children and adults]. Arch Mal Coeur Vaiss. 
2004;97(5):507–14. [PubMed: 15214556]

17.       Saxena A, Aggarwal N, Gupta P, Juneja R, Kothari SS, Math R. Pre-
dictors of embolic events in pediatric infective endocarditis. In-
dian Heart J. 2011;63(3):237–40. [PubMed: 22734342]

18.       Mansur AJ, Grinberg M, da Luz PL, Bellotti G. The complications 
of infective endocarditis. A reappraisal in the 1980s. Arch Intern 
Med. 1992;152(12):2428–32. [PubMed: 1456853]

19.       Knirsch W, Haas NA, Uhlemann F, Dietz K, Lange PE. Clinical 
course and complications of infective endocarditis in pa-
tients growing up with congenital heart disease. Int J Cardiol. 
2005;101(2):285–91. doi: 10.1016/j.ijcard.2004.03.035. [PubMed: 
15882677]

20.       Masuoka A, Imanaka K, Asano H, Ishikawa M, Ogiwara M, Kato M, 
et al. Successful salvage of a patient with cardiac arrest caused 
by multiple pulmonary emboli and lung abscesses due to infec-
tive endocarditis of the tricuspid valve: A case report. J Cardiol. 
2006;47(2):91–4. [PubMed: 16515359]


