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Background. Infective endocarditis (IE) involving the pulmonic valve and/or the pulmonary artery is rare. An unrepaired patent
ductus arteriosus (PDA) is a risk factor for IE. A previous IE is also a risk factor that predisposes to IE recurrence.
Discriminating between IE recurrence and a persistence of a vegetation from a previously treated IE can be difficult. We present
the case of a 19-year-old primigravid with an unrepaired PDA and a history of IE treated 7 years prior, with positive
blood cultures and vegetations on the pulmonic valve and pulmonary artery seen on transthoracic echocardiogram (TTE).
Methods and Results. On TTE, a small-sized PDA with a Qp : Qs of 1.18 and vegetations on the pulmonic valve and pulmonary
artery were documented. Despite the paucity of symptoms, she was empirically treated as culture-negative IE and given 2 weeks
of ceftriaxone. Repeat TTE done after 2 weeks only showed a slight decrease in the vegetation size. Due to the paucity of
symptoms of infection, lack of growth of the vegetation, and absence of embolic events, the vegetations were deemed to be
persistent remnants from the previous IE rather than a recurrent IE. She was advised surgical PDA closure and harvest of
vegetations after delivery, but the patient did not consent. The rest of her perinatal course was uneventful. Conclusion.
Persistence of vegetations despite successful medical treatment occurs in some cases and has not been reported to be associated
with increased morbidity. Therefore, a follow-up of IE after treatment should be guided by the clinical course and response to
therapy as well as the echocardiographic morphology of vegetations over time.

1. Introduction

The involvement of the pulmonic valve and the pulmonary
artery in infective endocarditis (IE) is rare. Unrepaired
congenital heart disease (CHD), including patent ductus
arteriosus (PDA), is a risk factor for IE. A previous IE is like-
wise a significant risk factor that predisposes to IE recurrence.
Discriminating between IE recurrence and a persistence of a
vegetation from a previously treated IE can be difficult.
This paper is aimed at describing a case of pulmonic valve
and pulmonary artery vegetations in a pregnant patient
with an unrepaired PDA and a distant history of IE treat-
ment. This is the first documented case of pulmonic valve
and pulmonary artery vegetation in a patient with a PDA
in our institution.

2. Case

This is the case of 19-year-old primigravid with an unre-
paired PDA who was incidentally found to have vegetations
on the pulmonary artery and pulmonic valve on routine pre-
natal transthoracic echocardiogram (TTE).

She had an unremarkable childhood until 10 years old
when she was diagnosed with moderate patent ductus
arteriosus, presenting as exertional dyspnea. She was lost
to follow-up until 2 years later, at 12 years old, when she
was admitted at the emergency room for edema, exertional
dyspnea, and orthopnea. On physical examination, she was
in respiratory distress, tachypneic with alar flaring, and had
bilateral crackles. She was initially treated for community-
acquired pneumonia and pulmonary tuberculosis, with initial
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blood cultures yielding Streptococcus viridans. This was
treated with Penicillin G. However, despite improvement of
pneumonia, she was persistently febrile. Repeat blood
cultures were positive for Pseudomonas putida. A TTE
revealed multiple vegetations at the pulmonary artery and
pulmonic valve. The IE was then treated with a 6-week
course of intravenous meropenem. Furosemide, digoxin,
and enalapril were also initiated for the heart failure. Sur-
gery to close the PDA and remove the vegetations was
offered but was not done due to the lack of consent and
funds. Serial TTE done during the following year did not
show a significant decrease in the size of the pulmonary
artery masses. She was again lost to follow-up but contin-
ued taking furosemide, digoxin, and enalapril.

She returned to our institution for prenatal care. She
discontinued taking furosemide, enalapril, and digoxin at
the start of pregnancy. Given her history of a congenital heart
disease, a TTE was ordered as part of the prenatal work-up.
The TTE was done on her 29th week AOG, and it revealed

a PDA with a computed Qp :Qs of 1.18 (see Figure 1), as well
as vegetations on the pulmonic valve and pulmonary artery
(see Figure 2).

Despite the absence of fever and signs of worsening heart
failure, she was preemptively admitted and treated empiri-
cally for IE with intravenous ceftriaxone. During this period,
she did not have fever nor signs of decompensation. Serial
blood cultures were negative. On repeat TTE after 2 weeks,
there was only a slight decrease in the size of the vegetation
and it was treated as a persistent vegetation from her previous
bout of IE at 12 years old. She was advised surgery, for closure
of the PDA and harvest of vegetations, after delivery, but the
patient did not consent. The rest of her perinatal course was
uneventful.

3. Discussion

According to the European Society of Cardiology (ESC), at
present, 0.2 to 4% of all pregnancies in western industrialized

Figure 1: In the short axis view at the level of the aortic valve, there is a retrograde mosaic jet entering the distal pulmonary artery from the
posterolateral direction, indicative of patent ductus arteriosus, with the following measurements: PSAX 9mm, 10mm (with color);
suprasternal 8.1mm, 1mm (with color). Continuous flow across the defect is demonstrated on spectral Doppler. Computed Qp :Qs is 1.18.

D1 = 8.1 mm
D2 = 4.3 mm

(a)

D1 = 7.5 mm
D2 = 4.2 mm

(b)

Figure 2: In the short axis view at the level of the aortic valve, there are mobile echogenic vegetations attached to the pulmonary artery
(a) measuring 8 1 × 4 3mm and on the pulmonic valve (b) measuring 7 5 × 4 2mm.
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countries are complicated by cardiovascular diseases. Mater-
nal heart disease, in general, is now said to be the major cause
of maternal death during pregnancy. Because of improved
treatment of CHD during childhood, more of these patients
reach child-bearing age. In western countries, CHD is the
most frequent cardiovascular disease present during preg-
nancy (75–82%) [1]. In our institution, rheumatic heart dis-
ease is still the predominant cardiac complication among
pregnant patients followed by CHD [2]. Another study done
in our institution showed that among pregnant patients with
CHD, PDA (20%) was one of the most common lesions
encountered [3]. Patients with small-sized PDA, without
Eisenmenger syndrome, may tolerate pregnancy well [1].

An unrepaired PDA is a risk factor for IE, and when it
occurs, the vegetation is often on the pulmonary artery
side of the PDA [4]. The proposed pathogenesis of IE
associated with CHD involves complex interactions among
the damaged valvular or mural endocardium exposing the
matrix proteins to thromboplastin and tissue factor,
formation of a nonbacterial thrombotic endarteritis, and
eventual microbial adherence, colonization, and replication
[4]. The turbulent blood flow through the aorta and pul-
monary artery which causes endothelial injury and subse-
quent seeding of pathogens onto the injured endothelium
is central to the proposed pathogenetic mechanisms for
the development of vegetations particularly in patients
with PDA [5].

IE involving the pulmonic valve is rare. The estimated
incidence of IE associated with PDA was reported to be 1%
per year with the decline in recent years attributed to early
treatment with routine closure of PDA, improved dental
care, and prevalent use of antibiotics both for prophylaxis
and for IE treatment [4]. A review done by Knirsch and
Nadal in 2011 on IE in CHD presented pooled percentages
of distribution of IE according to anatomical localization
based on data of retrospective clinical studies. Affectation of
the pulmonic valve was 8.8%, the pulmonary artery was
2.3%, and the PDA was 2.7% [6]. A retrospective study done
in our institution by Javier et al. reviewed 135 cases of
patients with TTE findings consistent with IE from 2004 to
2009. Of these, 91 cases fulfilled Duke’s criteria for definite
IE. On their review, they found that CHD was the second
most common underlying cardiac abnormality (17.5%),
21.1% of which was PDA [7].

There have been several case reports on IE involving
either the pulmonary artery or the pulmonic valve, but their
outcomes have either been unknown as the patient was lost
to follow-up [8] or documented to be resolved by surgical
resection or antibiotics [5, 9–11]. In our patient’s case, the
vegetation persisted despite completion of culture-guided
antibiotic therapy during her initial episode of IE at 12 years
old. A surgical harvest of the vegetation with concomitant
closure of the PDA was not performed at the time as the
patient was lost to follow-up.

A previous IE is a significant risk factor that predis-
poses to IE recurrence. A prospective cohort study by
Alagna in 2013 reported a 4.8% rate of repeat IE. A previ-
ous IE was one of the associated risk factors, with odds
ratio of 2.8 (95% CI 1.6-5.4) [12]. However, in patients

with poor documentation or recall of their past medical
history, discriminating between IE recurrence and a persis-
tent or residual vegetation from a previously treated IE
may be difficult.

There is no strong recommendation for the closure of
a PDA to prevent an initial attack especially for small or
silent PDA [13]. However, in our patient who had a his-
tory of previous IE, a surgical closure of the PDA with
concomitant harvest of vegetations was warranted. Unfor-
tunately, the patient did not consent to the procedure
despite being advised of the risk of embolization of the
vegetation and the risk of Eisenmenger syndrome.

Resolution of the vegetation after antibiotic treatment is
one of the indications of successful treatment of IE. However,
a 1994 retrospective study by Vuille et al. describing the
natural course of vegetations after medical therapy found
that out of 41 vegetations, 29 vegetations persisted at the
end of treatment (59% of which had no significant change
in size, and 52% appeared denser). This led to the conclusion
that despite successful medical treatment, persistence of veg-
etations is still commonly demonstrated echocardiographi-
cally and that treatment of IE should be guided by the
clinical evolution or response to therapy, rather than the
echocardiographic changes of a vegetation [14]. In recent
years, this concept is still maintained. The 2010 ESC recom-
mendations for the practice of echocardiography in IE also
acknowledge the difficulty of interpreting an unchanged or
reduced vegetation size with antibiotic treatment. However,
the progressive growth of a vegetation and increasing valvu-
lar regurgitation foreshadow poor prognosis as they are risk
factors for embolic events and morbidity [15]. The mere
persistence of a vegetation despite paucity of supportive evi-
dence for IE, such as symptoms or positive blood cultures, is
not associated with increased morbidity [16]. Therefore, a
follow-up of IE after treatment should be guided mainly by
the clinical course and response to therapy and not only by
the change over time of the echocardiographic morphology
of vegetations.

Disclosure

This case report has been presented in the following
conferences: (i) poster presentation, Echo ASE ASEAN
Symposium, Manila, Philippines, March 2018; (ii) poster
presentation, Asian Pacific Society of Cardiology Congress,
Taipei, Taiwan, May 2018; and (iii) third place, oral pre-
sentation, Philippine General Hospital Annual Research
Forum, October 2018.

Conflicts of Interest

The authors declare that there is no conflict of interest
regarding the publication of this paper.

References

[1] European Society of Gynecology (ESG), Association for Euro-
pean Paediatric Cardiology (AEPC), Association for European
Paediatric Cardiology (AEPC) et al., “ESC Guidelines on the

3Case Reports in Cardiology



management of cardiovascular diseases during pregnancy: The
task force on the management of cardiovascular diseases dur-
ing pregnancy of the European Society of Cardiology (ESC),”
European Heart Journal, vol. 32, no. 24, pp. 3147–3197, 2011.

[2] J. E. D. L. Duya, A. D. C. Javier, M. A. Vicente et al., “Preg-
nancy in adults with congenital heart disease,” in Philippine
General Hospital Adult Congenital Heart Disease, p. 162,
Section of Cardiology, Department of Medicine, University
of the Philippines Manila - Philippine General Hospital,
2nd edition, 2016.

[3] J. T. Reyes, R. B. Capito, and F. R. Punzalan, “Clinical profile
and outcomes of pregnant patients with congenital heart
diseases at the University of the Philippines-Philippine
General Hospital (UP-PGH),” Philippine Journal of Cardiol-
ogy, vol. 40, no. 1, pp. 31–35, 2013, 2012.

[4] D. J. Schneider and J. W. Moore, “Patent ductus arteriosus,”
Circulation, vol. 114, no. 17, pp. 1873–1882, 2006.

[5] K. N. Choi, T. H. Yang, B. S. Park et al., “A case with patent
ductus arteriosus complicated by pulmonary artery endarteri-
tis,” Journal of Cardiovascular Ultrasound, vol. 16, no. 3,
pp. 90–92, 2008.

[6] W. Knirsch and D. Nadal, “Infective endocarditis in congenital
heart disease,” European Journal of Pediatrics, vol. 170, no. 9,
pp. 1111–1127, 2011.

[7] A. C. Javier, F. E. Punzalan, N. S. Abelardo, E. M. Salvana, and
K. Leyritana, “P031 The changing face of infective endocardi-
tis in the adult Filipino: a six year review (2004-2009) at the
Philippine General Hospital,” International Journal of Cardi-
ology, vol. 147, Supplement 1, pp. S17–S18, 2011.

[8] R. Kadakia, J. Giullian, and H. Dokainish, “Patent ductus
arteriosus complicated by pulmonary artery endarteritis in
an adult,” Echocardiography, vol. 21, no. 7, pp. 665–667, 2004.

[9] L. R. Cuenza, A. A. Adiong, and L. W. S. Rondilla, “Pulmonary
endarteritis in a patient with patent ductus arteriosus and a
bicuspid aortic valve,” Philippine Journal of Internal Medicine,
vol. 52, no. 4, pp. 1–3, 2014.

[10] Y. Sugimura, M. Katoh, and M. Toyama, “Patent ductus arter-
iosus with pulmonary endarteritis,” Internal Medicine, vol. 52,
no. 18, pp. 2157-2158, 2013.

[11] A. Yanýk, E. Yetkin, M. Lleri, G. Yetkin, K. Penen, and
S. Göskel, “Vegetation due to Streptococcus viridans in the pul-
monary artery in a child with patent ductus arteriosus,” Inter-
national Journal of Cardiology, vol. 72, no. 2, pp. 189–191,
2000.

[12] L. Alagna, L. P. Park, B. P. Nicholson et al., “Repeat endo-
carditis: analysis of risk factors based on the International
Collaboration on Endocarditis – Prospective Cohort Study,”
Clinical Microbiology and Infection, vol. 20, no. 6, pp. 566–
575, 2014.

[13] E. B. Fortescue, J. E. Lock, T. Galvin, and D. B. McElhinney,
“To close or not to close: the very small patent ductus arterio-
sus,” Congenital Heart Disease, vol. 5, no. 4, pp. 354–365, 2010.

[14] C. Vuille, M. Nidorf, A. E. Weyman, and M. H. Picard, “Nat-
ural history of vegetations during successful medical treatment
of endocarditis,” American Heart Journal, vol. 128, no. 6,
pp. 1200–1209, 1994.

[15] G. Habib, L. Badano, C. Tribouilloy et al., “Recommendations
for the practice of echocardiography in infective endocarditis,”
European Journal of Echocardiography, vol. 11, no. 2, pp. 202–
219, 2010.

[16] S. D. Solomon, J. Wu, and L. Gillam, “Chapter 14 Echocar-
diography,” in Braunwald’s Heart Disease, p. 236, Elsevier/-
Saunders, Philadelphia, PA, USA, 10th edition, 2015.

4 Case Reports in Cardiology



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

