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ABSTRACT

Background: Right-sided infective endocarditis (IE) is a rare but serious complication of congenital
heart defects, particularly ventricular septal defects (VSDs). Tricuspid regurgitation (TR) can
develop as a secondary consequence of recurrent right-sided IE, leading to significant
hemodynamic disturbances. While most cases are managed successfully with antibiotics, a
subclinical, massive, and torrential TR resulting in recurrent right heart failure (RHF) remains
uncommon, particularly in the paediatric population. This case report aims to highlight the clinical
challenges and management strategies in such a scenatrio.

Case Presentation: We present the case of a 10-year-old child with a small, previously
unrecognized peri membranous VSD who developed recurrent right-sided IE. Over several months,
the patient exhibited signs of right heart failure, including hepatomegaly, edema, and poor weight
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gain. Echocardiographic evaluation revealed significant tricuspid regurgitation secondary to
extensive damage to the septal tricuspid leaflet secondary to previous vegetations consistent with
infective endocarditis. Despite several courses of antibiotics, the patient continued to experience
episodes of right heart failure, with progressive worsening of TR and volume overload. Surgical
intervention was considered due to the failure of medical management, the persistence of heart
failure.

Conclusions: This case underscores the rare but serious occurrence of recurrent right heart failure
due to torrential TR in a child with a VSD complicated by infective endocarditis. While early
antibiotic therapy is essential, surgical intervention may be required in cases of refractory heart
failure, significant valve damage, or risk of embolic complications. Tricuspid valve repair requires a
thorough approach to debridement and tissue preservation, with a focus on minimizing the use of
prosthetic materials. The prognosis remains guarded in such cases, emphasizing the importance of

early recognition and timely intervention to prevent further morbidity and mortality.

Keywords: Ventricular septal defect;
regurgitation; recurrent endocarditis.

ABBREVIATIONS

VSD : Ventricular Septal Defect
TR : Tricuspid Regurgitation

IE . Infective Endocarditis
NYHA : New York Heart association
ECG . Electrocardiography

RA : Right Atrium

RV : Right Ventricle

2D ECHO: 2-Dimensional Echocardiography
PAH : Pulmonary Artery Hypertension
IVC . Inferior Vena Cava

1. INTRODUCTION

Ventricular septal defects (VSDs) are among the
most common congenital heart defects. While
small VSDs are often asymptomatic, larger
defects or those associated with other congenital
anomalies can predispose patients to a variety of
complications, including infective endocarditis
(IE). Right-sided IE, although less common than
left-sided IE, is a recognized complication in
patients with VSDs, particularly in those who
have recurrent or chronic infections.

Infective endocarditis in the setting of a VSD may
lead to significant valve damage, most commonly
involving the tricuspid valve. The right-sided
heart involvement occurs due to the high-
pressure gradient between the left and right
ventricles, which facilitates bacterial colonization
of the tricuspid valve, especially in the presence
of turbulent flow across the defect. This can
result in progressive valve destruction, leading to
organic tricuspid regurgitation (TR), which may
exacerbate the hemodynamic burden on the right
side of the heart. Although most cases of right-
sided IE can be managed with antibiotics, the
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development of massive, subclinical TR can lead
to chronic volume overload and recurrent heart
failure, posing significant challenges in paediatric
management.

Recurrent IE may cause progressive tricuspid
valve damage, resulting in severe, often
subclinical TR and recurrent right heart failure.
We present a paediatric case of significant TR
secondary to recurrent right-sided IE in a child
with a small VSD, leading to chronic volume
overload and persistent heart failure despite
antibiotic therapy. This case highlights the rare
occurrence of massive TR due to recurrent right-
sided IE in VSD, underscoring the need for early
intervention and, in some cases, surgical repair
to prevent long-term complications such as
irreversible heart failure and valve dysfunction.

2. CASE PRESENTATION

A 10-year-old girl presented to our centre with
progressively worsening dyspnoea on exertion,
worsened from NYHA class Il to class IV over a
span of two years. Additionally, she exhibited
anasarca, initially manifesting in the lower limbs
and subsequently spreading throughout her
body, alongside symptoms of easy fatigability,
respiratory distress, and poor feeding.

2.1 Physical Examination

Clinical examination revealed dental caries in
multiple tooth, grossly elevated jugular venous
pressure with prominent CV waves, anasarca,
and hepatomegaly. Auscultation identified soft
S1, loud P2, and a pan-systolic murmur graded
VIVI in the left parasternal area, accentuated
during inspiration without radiation. Bilateral
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basal crepitations were noted, in addition to firm
hepatomegaly measuring 13 cm in span.

2.2 Past History

The patient was diagnosed with a
perimembranous VSD at the age of 2 years and
was advised regular medical follow-up due to
anticipated spontaneous closure. However, at
ages 7, 8, and 9 years, she experienced
episodes of infective endocarditis with organisms
Staphylococcal aureus, Streptococcus sinensis
with resultant right heart failure, necessitating
decongestive measures and antibiotic therapy at
an outside hospital. Upon presentation to our
centre at 9 years of age, she was diagnosed with
a restrictive perimembranous VSD accompanied
by severe TR. Despite a recommendation for

surgical intervention, familial consent was
lacking, leading to deferred surgery. Three
months later, she presented with acute
decompensated right heart failure, necessitating
multiple inotropic  agents, decongestive
measures, and intravenous antibiotics.
Subsequent evaluation revealed Staphylococcal
aureus  septicaemia  without intracardiac

vegetations, prompting treatment as infective
endocarditis in the context of recurrent episodes
of IE and decompensated heart failure. Dental
evaluation revealed minor dental caries which
was managed conservatively and was on dental
hygiene measures.

2.3 Investigations
Laboratory investigations revealed anaemia,

neutrophilic leucocytosis, thrombocytosis with
positive C- reactive protein (Table 1). Primary

and secondary immunodeficiency work-up
(Immunoglobulins levels, compliment 3 & 4
levels, Nitro blue tetrazolium test, human

immunodeficiency virus antigen), as well as viral
markers (Hepatitis B antigen, anti-hepatitis C
antibodies) were negative.  Radiographic

evaluation via chest X-ray demonstrated
cardiomegaly with a cardiothoracic ratio of 0.90
(Fig. 1) and signs of pulmonary venous
congestion. Electrocardiography (ECG) revealed
sinus rhythm, right atrial (RA), right ventricular
(RV) enlargement, and P pulmonale. Two-
dimensional echocardiography (2D ECHO)
unveiled grossly dilated RA with RA area of
31.6cm2 and RV, restrictive perimembranous
VSD with a size of 4.9mm with left-to-right shunt
with a pressure gradient of 77mm Hg (Figs. 2A,
2B, 2D) (Video 1), deformed tricuspid leaflets
with thickened tricuspid valve leaflet tips,
tricuspid annular diameter of 34mm (Fig. 2C),
massive central tricuspid regurgitation (Video 2)
with moderate pulmonary artery hypertension
(PAH) (Right Ventricular Systolic Pressure=
46mm Hg+ Right Atrial Pressure) (Fig. 2E),
moderate pericardial effusion more on the
anterior side, and dilated inferior vena cava
(IVC). Cardiac computerized tomography
revealed similar findings (Fig. 3) with mild
pulmonary venous congestion without evidence
of tricuspid, pulmonary or branch pulmonary
artery vegetations, consolidation or collapse.

2.4 Management

Given the high-risk nature of the case, surgical
closure of the perimembranous VSD coupled
with tricuspid valve repair under cardiopulmonary
bypass was deemed appropriate due to
marked right heart dilatation and torrential TR.
VSD closure was achieved utilizing a
pericardial patch secured with pledgeted
interrupted sutures, alongside insertion of a 26
mm rigid tricuspid annuloplasty ring, resulting in
trivial TR and closure of the VSD. However, the
patient experienced complete heart block, low
cardiac output syndrome within six hours
post-surgery, precipitating severe RV
dysfunction leading to anuric renal failure
requiring peritoneal dialysis and eventual demise
within 24 hours.

Table 1. Baseline investigations at the time of admission

Investigation Value
Hemoglobin 10.2g/dL
White blood cell conut 18,800/mm3
Neutrophil/lymphocyte 60%/28%

Platelets

CRP/ESR

ASO

Urea/Creatinine

Serum sodium/potassium/chloride

5.8lakhs/mm?3
14mg/dL/20mm 1st hour
2001U/mL

16/0.4 mg/dL
142/4.2/120mmol/L

CRP: C- Reactive Protein, ESR: Erythrocyte Sedimentation Rate, ASO: Anti streptolysin O
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Fig. 1. Chest X ray showing cardiothoracic ratio of 0.90, yellow line cardiac diameter 0.9cm, red
line thoracic diameter of 1.0cm

Fig. 2. Two-dimensional echocardiography. 2A, 2B: Apical four chamber view without and with
color flow image demonstrating ventricular septal defect indicated by red arrow. 2C: Apical
four chamber view showing tricuspid annular diameter of 3.86cm and moderate pericardial

effusion behind right atrium. 2D: Continuous wave doppler across the ventricular septal defect
showing pressure gradient of 77mm Hg. 2E: Continuous wave doppler across the tricuspid

regurgitation showing pressure gradient of 46mm Hg

Fig. 3. Cardiac Computerized tomography contrast image demonstrating ventricular septal
defect in five chamber view
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Fig. 4. Flow diagram depicting mechanism of tricuspid regurgitation

3. DISCUSSION

Right-sided Infective Endocarditis (IE) is a
significant complication of congenital heart
defects, particularly small ventricular septal

defects (VSDs). VSDs create an environment
conducive to bacterial colonization, leading to
right-sided IE and increasing the risk of damage

to the tricuspid valve, often resulting in
organic tricuspid regurgitation (TR). The
pathophysiological mechanisms behind this

include the mechanical trauma and increased
hemodynamic stress on the septal tricuspid
leaflet caused by the VSD, facilitating bacterial
colonization and valvular damage. The incidence
of IE is higher in developing countries, with VSD-
associated IE occurring at a rate of 2 cases per
1,000 patient-years (Bezza et al., 2023). The
causative  organisms are  predominantly
Streptococcus and Enterococcus species, with
Staphylococcus  species  becoming  more
common, particularly in right-sided IE (Bezza et
al., 2023, Piper et al., 2001).

The development of TR in this context can result
from various mechanisms, including restriction of
valve motion due to a septal aneurysm, distortion
from high-velocity jets, or the Gerbode effect,
which mimics TR (Desai et al., 2011, Hagler et
al., 2002, Akdemir et al.,, 2005). While VSD
closure can mitigate some of these mechanisms
(Kumar et al., 2017, Abdelnabi and Almaghraby,
2021), the occurrence of extensive leaflet
destruction, leading to chronic volume overload
and exacerbated TR, remains rare (Fig. 4).
Recurrent right-sided IE often leads to
progressive tricuspid valve destruction, resulting
in torrential TR, which can cause significant
hemodynamic compromise, manifesting as right
heart failure with symptoms such as
hepatomegaly, peripheral edema, and poor
weight gain in pediatric patients.
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Chronic, subclinical volume overload due to
recurrent heart failure from IE is exceptionally
rare in the pediatric population. Although most
cases of right-sided IE respond well to antibiotic
therapy, about 20% of patients require surgical
intervention (Sforna et al., 2023, Mumpuni and
Dinarti, 2018). Indications for surgery include
persistent right heart failure despite medical
treatment, large vegetations, uncontrolled
bacteremia, or the risk of systemic embolization
or damage to surrounding structures (Elliott et
al., 2004). Surgical timing is debated, with some
experts recommending delay until after active
infection control to avoid the risk of patch
infection (Jiang et al., 2011). In such cases, VSD
closure and tricuspid valve repair or replacement
may be necessary to prevent irreversible cardiac
damage.

Tricuspid valve reconstruction in these cases
requires thorough debridement of infected tissue
and careful valve repair while minimizing the use
of prosthetic materials. The overall mortality rate
in congenital heart disease with IE is reported to
be 11% during the active phase, with an 8%
mortality rate in medically managed cases (Niwa
et al., 2005). Mortality typically results from
surgery-related complications, renal failure, and
progressive cardiac failure. Long-term
management of recurrent right-sided IE includes
vigilant monitoring for valve damage, heart
failure, and potential complications like
pulmonary hypertension and arrhythmias.
Lifelong antibiotic prophylaxis may be indicated
to reduce the risk of recurrent infections,
particularly in patients undergoing surgical
procedures or dental interventions.

4. CONCLUSIONS

In conclusion, right-sided infective endocarditis
(IE) associated with ventricular septal defects
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(VSDs) and tricuspid regurgitation (TR) presents
significant clinical challenges, particularly in the
pediatric population. While antibiotic therapy is
often effective in managing these cases,
recurrent right heart failure and chronic volume
overload due to extensive valve damage may
necessitate surgical intervention. The decision to
proceed with surgery is complex, often requiring
a balance between controlling active infection
and preventing further valve destruction.
Tricuspid valve reconstruction, when performed,

requires meticulous debridement and
preservation of native tissue to optimize
outcomes. Despite advances in treatment,

mortality rates remain significant, underscoring
the importance of early diagnosis, timely
intervention, and comprehensive management
strategies.
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