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ABSTRACT

Communication interventriculaire, or ventricular septal defect (VSD), is the most common congenital heart malformation
in children, accounting for nearly 37% of cases worldwide. While small defects may remain asymptomatic, larger
perimembranous defects are frequently associated with significant hemodynamic compromise and progressive valvular
dysfunction. We describe the case of a 12-year-old boy with a large perimembranous VSD who presented with recurrent
dull, intermittent chest pain, dyspnea, and easy fatigue, symptoms not typically emphasized in pediatric VSD cases.
Echocardiography revealed a 5 mm left-to-right shunt (Vmax 4.6 m/s), severe subaortic stenosis due to a subaortic
membrane (aortic Vmax 5.4 m/s), and grade II aortic insufficiency. Laboratory tests demonstrated markedly elevated
C-reactive protein levels (36.1), indicating systemic inflammation and possible infectious complications. Management
included infection control, daily Tansopril therapy, and surgical intervention, with plans for long-term follow-up using
echocardiography and laboratory monitoring. When compared with published pediatric cases from Argentina and India,
which primarily reported progressive aortic regurgitation and left ventricular outflow tract obstruction, respectively,
our case is distinctive due to its initial dominant presentation of chest pain and its strong inflammatory profile. This
underscores the heterogeneity of clinical manifestations in VSD and highlights the need for individualized evaluation
and treatment strategies to prevent progression and long-term morbidity.
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ommunication interventriculaire (CIV), or  global significance, data from North Africa remain

ventricular septal defect (VSD), is one of the

most common congenital heart malformations,
representing up to 37% of all congenital heart diseases
(CHDs) in children [1]. It is characterized by an
abnormal opening in the interventricular septum,
allowing abnormal blood flow between the right and
left ventricles [2]. While small defects may remain
clinically silent, larger or complicated VSDs can cause
significant hemodynamic alterations, progressive
chamber remodeling, and long-term complications [3,4].
Globally, CHD affects approximately 0.94% of live
births, with regional prevalence varying according to
genetic predisposition, environmental influences, and
healthcare access [2,4]. Case reports from different
regions have highlighted the variable presentation of
VSD, ranging from asymptomatic murmurs to complex
lesions associated with subaortic membranes and
progressive aortic valve dysfunction [5,6]. Despite its
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relatively limited; studies in Tunisia suggest that CIV
accounts for 31-40% of pediatric CHD cases, though it
is infrequently reported in hospitalized children [7,8].
Given the wide spectrum of clinical manifestations
and potential for severe complications, reporting rare
pediatric cases with unusual presentations provides
important insight into the disease course and management
strategies [9]. Here, we report the case of a 12-year-old
boy with a large perimembranous VSD complicated by
severe subaortic stenosis and Grade I aortic insufficiency.

CASE REPORT

A 12-year-old boy presented with the chief complaint of
dull and intermittent chest pain, often occurring when the
patient was fatigued or engaged in strenuous activity. He
had a history of recurrent visits to the hospital for the same
complaint and was already aware of his diagnosis of CHD
since birth. In addition to the chest pain, he frequently
experienced shortness of breath and easy fatigue.
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On general examination, no specific abnormalities
were documented. Local cardiac examination with
transthoracic Doppler echocardiography revealed a
large perimembranous VSD, partially obstructed by the
sigmoid, with a left-to-right shunt through a 5 mm defect
and a Vmax of 4.6 m/s. Severe subaortic stenosis caused
by a subaortic membrane was detected, with an aortic
Vmax of 5.4 m/s. The right anterior aorta was drawn by
the shunt flow. Average aortic regurgitation was recorded
with SOR 0.26 cm, VR 35 mL, and VC 5 mm, while
other cardiac structures, such as the aortic arch, mitral
valve, systemic vascular resistance, and pulmonary
vascular resistance, appeared normal.

Laboratory investigations performed earlier showed
a markedly elevated C-reactive protein (CRP) level of
36.1, indicating significant inflammation and suggesting
a history of infection, one of the known complications of
CHD. Based on these findings, the patient was diagnosed
with a large perimembranous VSD, severe subaortic
stenosis, and Grade II aortic insufficiency.

The treatment plan included medical management
for infection control and symptomatic relief, along
with consideration of surgical or interventional

correction of the structural abnormalities. The
patient requires close follow-up with regular
echocardiography and laboratory monitoring.

The patient has undergone various examinations,
including anamnesis, physical examination, and
additional tests such as blood tests, chest X-ray,
ECG, echocardiography, and open heart surgery.
During hospitalization, the patient was prescribed
Tansopril to be taken regularly every day.

DISCUSSION

CIV or VSD is defined as an abnormal opening in the
interventricular septum, which allows blood to pass from
one ventricle to the other [1]. It is a congenital heart
defect that presents from birth, with its exact cause still
not fully understood [2]. However, several underlying
factors have been identified, including genetic factors,
environmental influences, and other conditions such as
multiple pregnancies, prematurity, and other medical
issues. Genetically, mutations in cardiac transcription
factors (e.g., NKX2-5, GATA4) and signaling molecules
have been frequently associated with VSD, alongside
chromosomal abnormalities and rare point mutations [3].
Environmental factors, such as prenatal exposure to air
pollutants and heavy metals, may also contribute by
inducing oxidative stress, inflammation, and epigenetic
changes affecting cardiac development [4].

Evaluating a child with suspected VSD, it is important
to keep in mind other conditions that may present with
similar signs and symptoms. Patent ductus arteriosus
(PDA) and atrial septal defect (ASD) both involve left-
to-right shunts, but can be differentiated by their distinct
murmurs: A continuous machinery murmur in PDA and
a fixed split S2 in ASD. In such cases, careful clinical

judgment supported by echocardiography is key to
making the right diagnosis [2,3].

VSD accounts for about 37% of all CHDs in children,
with an incidence of approximately 0.3% in newborns [2].
The prevalence varies significantly by region, influenced
by environmental risk factors and healthcare access. Global
studies from 2010 to 2017 show an overall congenital
heart defect prevalence of around 0.94% of live births,
with Africa having the lowest prevalence (~0.23%) and
Asia the highest, surpassing Europe and America [7]. This
regional variation is partly due to differences in detection
rates, healthcare availability, and possibly environmental
exposures. For example, in Africa, the frequency of VSD
among CHDs is reported to be lower (16-29%) than the
global average (~35%), possibly due to underdiagnosis or
early mortality before diagnosis [8].

VSD itself has been described in several pediatric
case reports, but clinical presentation, severity of
complications, and management approaches vary
considerably across regions. In Argentina, Perazzo ef al.
described a child with the classic triad of perimembranous
VSD, subaortic membrane, and progressive aortic
regurgitation, with the clinical course dominated by
exertional dyspnea and worsening valve dysfunction
requiring surgical repair [5]. In India, Gourav et al.
reported an adolescent with a large perimembranous
VSD partially restricted by a subaortic membrane,
where the membrane paradoxically reduced left-to-right
shunt volume but simultaneously produced significant
left ventricular outflow tract (LVOT) obstruction [6].
Both cases emphasize the complex interplay between
structural anatomy and hemodynamic consequences, as
well as the necessity of timely surgical intervention to
prevent progression. This case shares many differences
with these reports, a large perimembranous VSD
complicated by a subaortic membrane leading to severe
subaortic stenosis and Grade II aortic regurgitation.
However, it also presents notable differences. Unlike
the Argentine patient, whose main issue was progressive
valve insufficiency, and the Indian patient, whose focus
was LVOT obstruction, our patient presented primarily
with dull, intermittent chest pain, in addition to dyspnea
and fatigue [5,6]. Moreover, a significantly elevated
CRP level (36.1) suggested systemic inflammation and
possible infection, a complication rarely highlighted in
prior reports, making this case distinctive.

Specific data on CIV (VSD) in Tunisia as a whole
remain limited. However, there are studies conducted
in the capital and in the city of Sfax. A study in Sfax,
Tunisia, in 2010 and 2011 reported a prevalence of
CHD of 6.8/1000 live births, with CIV accounting
for 31% of all detected cases. In addition, research at
Mongi Slim University Hospital, La Marsa, Tunisia,
between 2020 and 2023, found a CHD prevalence of
5.7/1000 hospitalized patients, with CIV present in 40%
of those cases [8]. Although CIV may seem common, it
is actually considered rare in both Tunisia and globally.
The aforementioned patient was the only pediatric case
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among dozens of adult and elderly patients hospitalized
in the cardiovascular surgery department at La Rabta
Hospital, Tunis, Tunisia.

CONCLUSION

CIV is a congenital heart defect characterized by the
presence of a hole in the ventricular septum, leading to
abnormal blood flow. In this case report, a 12-year-old boy
was diagnosed with CIV and experienced recurrent chest
pain, shortness of breath, and easy fatigue. The patient
has undergone various examinations and treatments,
including open heart surgery and Tansopril therapy. CIV
is one of the most common congenital heart defects, but
its prevalence varies by region. Studies indicate that CIV
cases in Tunisia are relatively rare, with this patient being
the only child hospitalized in the cardiovascular surgery
department at La Rabta Hospital, Tunis.
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