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ABSTRACT

Congenital heart disease is the most common congenital anomaly. Ventricular
septal defect (VSD) is a frequent congenital heart disease in newborns, affecting
25 to 30% neonates with cardiac defects. Muscular VSDs are more frequent than
perimembranous VSDs. The association of cases with chromosomal anomalies and
isolated VSD is relatively low. Spontaneous closure of isolated VSD is higher with
small VSD cases, and the muscular VSD is more likely to close spontaneously than the
membranous or perimembranous types. Therefore, diagnosis of isolated muscular
VSD with no other anomalies can be considered a benign finding.
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RESUMEN

Las cardiopatias congénitas son las anomalias congénitas mas frecuentes. El defecto
ventricular septal (DVS) es la cardiopatia congénita mas comun en los recién nacidos
que afecta entre 25 y 30% de los neonatos con defecto cardiaco; los de tipo medio
muscular son mas comunes que los perimembranosos. La incidencia de anomalias
cromosémicas con DVS aislado es relativamente baja. El cierre espontaneo del DVS
aislado ocurre en aquellos que son pequefios, y el DVS muscular medio es el que
mas comunmente se cierra comparado con el membranoso o perimembranoso. El
diagnéstico de DVS muscular aislado sin otra anomalia puede ser considerado un
hallazgo benigno.

Palabras clave. Cardiopatia congénita, Tabiques cardiacos.

INTRODUCCION

The ventricular septal defect (VSD) is the most frequent congenital heart
disease in newborns, affecting between 25 and 30% of newborns with
heart disease™. VSD can be isolated or multiple and is commonly as-
sociated with other cardiac defects®®. According to systematic studies,
the finding of VSD at birth has substantially increased when compared
to studies from previous years, possibly caused by a change in detec
tion methods and diagnosis. Recent advances in fetal echocardiogra-
phy have improved prenatal detection of VSD, especially of the small
ones which develop isolated. However, prevalence and distribution of
the different kinds of VSD are not well known. Hence, more studies are
necessary to determine the postnatal risk of chromosomic anomalies
associated to this congenital heart disease when diagnosed prenatally.

Prognosis of an isolated VSD in the postnatal period is good, with great
chance of spontaneous closure during the first years of life. However,
evolution and outcome of a prenatal isolated VSD have not been estab-
lished, as only few studies evaluated this type of heart disease when
diagnosed during fetal life™.

Extracardiac anomalies associated with VSD include chromosomic
anomalies in about 10 to 30% of cases, depending on the defect type
and size®@. This rate is significantly more elevated than expected post-
natally, which certainly has to do with the spectrum of patients diag-
nosed prenatally with a high proportion of extracardiac malformations
associated with VSD. There is also a lack of information on the perinatal
evolution of fetal VSD considering spontaneous closure during fetal life
or during the first year of life.
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CASE REPORT

A 35-year-old pregnant woman who started pre-
natal controls in our hospital,

G1 PO A0, blood type 0 Rh+, suffered of chronic
gastritis. With history of tonsillectomy, she did
not have drugs and did not smoke. Neither she,
her family or her partner had history of heart
disease.

First trimester analysis was normal, including
hepatitis B, measles, hepatitis C, human immu-
nodeficiency virus, toxoplasmosis and syphilis.

First trimester ultrasound screening showed low
risk for Down syndrome 1/7 388.

At 20 weeks, an anatomy ultrasound echocardi-
ography showed an isolated ventricular septal
defect at a mid-muscular level, with no other as-
sociated cardiac or extracardiac anomalies (Fig-
ures 1 and 2). Said defect measured was small,
2.6 mm, at mid-muscular level (Figure 3). The
fetus was male.

In prenatal controls, the ventricular defect was
further visualized. At term, the observation was
difficulted by fetal position.

The patient was delivered vaginally at 39 weeks
gestation. Baby weight at birth was 3 080 g.

Cardiac exploration showed a rhythmic cardi-
ac beat, systolic murmur [I/VI, peripheral puls-
es present and symmetrical. The newborn was
transferred to pediatric cardiology at 18 days of
life, where the echocardiography showed solid
situs, normal segmental ordering, normal atria,
interatrial septum with 2 mm patent foramen
ovale with left-right-shunt, normal ventricular
atrial valves, normal ventricular morphology
and disposition, normal contractibility, TAPSE
(tricuspid annular plane systolic excursion; indi-
rectly assesses right ventricular function) 13 mm,
DVid (left ventricular diastolic diameter) 15 mm,
DVis (left ventricular systolic diameter) 10 mm,
EF (ejection fraction) 68%. Ventricular septum
4.8 mm with two muscular third interventricular
communications (IVC) at the middle third, 2 and
1 mm, with left to right shunt and dynamic gra-
dient 37 mmHg. Normal sigmoid valves. Large
sized arteries with normal disposition. Normal
venous drainage. Conclusion: Small muscular
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FIGURES 1 AND 2. VISUALIZATION OF THE VENTRICULAR DEFECT AT MID-MUS-
CULAR LEVEL.

FIGURE 3. SMALL VENTRICULAR DEFECT 2.6 MM.

AR P

IVC without hemodynamic repercussion. Patent
foramen ovale (PFO). Control in 6 months.

DiscussioN

Structural heart abnormalities are estimated to
occur in 8-10 out of 1 000 live births at term, and
may be 10 times more frequent in premature
babies®. Heart abnormalities are often associat-
ed with other abnormalities, because the heart
begins to develop from the third week following
conception and continues to develop until the
end of the eighth week. Since the heart basically
develops during the entire period of organogen-
esis, it is susceptible to developing abnormal-
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ities®. In addition, many of the cardiac abnor-
malities are diagnosed in patients without risk
factors. Therefore, evaluation of the fetal heart
is an important component of routine obstetric
ultrasound®?. The prenatal screening guidelines
of the American College of Radiology and of the
American Institute of Ultrasonography in Medi-
cine indicate the study of the fetal heart®.

The interventricular septum separates the right
and left ventricles and is composed of both mus-
cular and membranous tissues. A normal ven-
tricular septum extends from the cardiac apex
to the atrial septum.

The formation of the ventricular septal begins
at about 28 days of gestation, when the midline
sagittal crest begins to invaginate; the free edge
of the muscular septum fuses with the membra-
nous septum formed by endocardial invagina-
tions at 49 days of gestation

AVSD results from poor development of the em-
bryonic muscular septum, poor development of
endocardial invaginations, or excess reabsorp-
tion of myocardial tissue in the muscular sep-
tum®. The diagnosis of fetal VSD can be made by
four-chamber cutaway using a side view, to bet-
ter detect the bidirectional short circuit through
the defect. The five-chamber evaluation helps to
identify the output defects, primarily membra-
nous VSD output. The objectives of fetal diagno-
sis are to define the segment of the ventricular
septum involved and to exclude another cardiac
anomaly®@.

VSD is the most common congenital heart dis-
ease in newborns®?, if we exclude the bicuspid
aortic valve®. In its isolated form, it represents
approximately 20% to 40% of all congenital heart
diseases*?. Classically, the prevalence was be-
tween 1 and 3.5/1 000 live births, and higher
in preterm infants. Recently, however, higher
numbers have been reported, up to 50/1 000
live births and above. Factors explaining the dif-
ferences are: the population selected, whether
the diagnosis is based on clinical or echocardio-
graphic criteria, and whether or not prenatal di-
agnoses are included®.

The recent increase of prevalence in newborns
is attributed to changes in the diagnostic meth-
od and detection modality, including a more
frequent use of fetal echocardiography®. Since

VSD is an inherited polygenetic condition, it is
influenced by genetic factors, environmental
factors, or both®. In VSDs not associated with
chromosomal disease or with diseases of Men-
delian inheritance, the risk of recurrence of con-
genital heart disease in first-degree relatives of
an affected person is between 3 and 4%, with
concordance (that is, the heart disease will also
be a VSD) in more than half of the cases®.

VSDs can occur in different locations, including
the membranous, muscular, supracrystalline,
and atrioventricular inlet valve areas. Muscular
VSD can be divided into defects at the muscu-
lar half, apical, anterior, and posterior levels.
The VSD of the muscular half, the most frequent
one, is 5 times more prevalent than the defect
at the apical level. The physiological effects of
VSD depend on the size of the defect. Although
there is no universally accepted definition of VSD
size, clinical studies commonly use the following
classification: small <4 mm, medium 4 to 6 mm,
and large > 6 mm. Medium and large VSDs can
be detected intrauterine as early as 16-18 weeks
of gestation; small to moderate VSDs may go
undetected during fetal echocardiography. In
our patient, the VSD corresponded to a medium/
small muscular VSD, evidenced by the 20-week
ultrasound and Doppler function.

The detection of VSD before birth has increased
exponentially in recent years for several reasons,
such as the use of highly qualified equipment, the
extensive use of ultrasound in prenatal diagnosis,
the training of ultrasound personnel (doctors and
technicians), the delay of pregnancy at an older
age and the survival of premature babies, all of
which increase the prevalence of congenital heart
disease and particularly VSD at birth®”.

The American College of Obstetrics and Gyne-
cology's guide and many other guides to fetal
echocardiography propose an anatomical ultra-
sound scan at 20 weeks of gestation. Prenatal
detection of fetal abnormalities improves neo-
natal survival and reduces morbidity and mor-
tality. This allows for planning, referral and deliv-
ery atatertiary centre, as well as ensuring better
perioperative and neonatal care if required. Ad-
vanced techniques in fetal echocardiography
and their universal distribution have facilitated
early detection of even minor congenital heart
disease (e.g. small isolated VSDs). In some cases,
termination of pregnancy is an option®.
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About 50% of people with Down syndrome have
congenital heart disease. In a large population
study conducted in England from 1985 to 2006,
heart abnormalities were identified in 42% of
children born with Down syndrome. Although
complete atrioventricular septal defect is the
most common heart abnormality in Down syn-
drome, VSDs account for approximately 31% of
heart diseases in this group of people. There-
fore, further testing to identify the risk of Down
syndrome in patients with isolated VSD is part of
the debate. Previous studies on the association
between VSD and various types of aneuploidy
did not distinguish between isolated VSD or VSD
associated with other heart abnormalities and
major extracardiac abnormalities. Ori Shen et al.
reported 92 cases with isolated VSD, and none
had trisomy 21. This study is verified by two
more, in which no trisomy 21 was found among
the 25 to 248 cases of isolated VSD (7). According
to these results, trisomy 21 is considered rare
when a VSD is the only finding of sonographic
abnormality®,

The risk of chromosomal abnormality associat-
ed with isolated VSD is controversial. According
to two large studies, the presence of VSD in-
creases the risk of aneuploidy and extracardiac
abnormalities in affected fetuses. However, the
course and prognosis of isolated VSD detected
prenatally has not been definitively established.
Gomez et al. evaluated the risk of chromosomal
abnormality associated with prenatal diagnosis
of isolated VSD. During the 6-year study peri-
od, 248 cases of isolated VSD were diagnosed
among 995 cases of congenital heart disease.
Amniocentesis for genetic study was performed
in 119 pregnancies, and the karyotype of the
remaining 129 cases was obtained postnatally.
The prevalence of chromosomal abnormality
was 1.2% (3/248). In another 5-year study, 534
congenital heart diseases were detected in 23
500 pregnancies. In addition, 76 isolated muscle
VSDs were found, but none had a chromosom-
al abnormality, suggesting that isolated muscle
VSDs are benign findings during pregnancy®.

It is known that VSDs can close spontaneously,
but the incidence and the mechanism remain
unclear. The incidence of spontaneous VSD clo-
sure is between 5 and 84%, depending on the
size, location and type of defect, as well as the
follow-up time. Many studies report that sponta-
neous closure of VSD occurs more frequently in
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small defects than in large ones®. It is reported
that defects, particularly muscular defects with
adiameter <3 mm, close spontaneously in about
83.8% of cases during pregnancy or during the
first year of life??,

The incidence of spontaneous VSD closure also
varies depending on the site of the defect. Mi-
yake et al. observed that medial trabecular mus-
cular VSD tends to spontaneously close early and
more often than anterior and apical trabecular
VSD, with a closure range of 83%, 84% and 89%
for anterior, apical and medial VSD, respectively.

Spontaneous closure of the VSD also depends
on the type of defect. Muscular VSD closes spon-
taneously more often than the membranous or
perimembranous types®.

Spontaneous closure is also related to follow-up
time; 32.7% of defects close spontaneously
during intrauterine life, 44.3% in the first year of
life and 23% remain permeable?.

The prognosis of newborns with VSD is related
to the location of the defect, its size, and wheth-
er or not it is associated with other congenital
anomalies®.

It is generally accepted that the prognosis of iso-
lated VSDs in the postnatal period is good, with a
high rate of spontaneous closure during the first
year of life, which will depend on fetal weight, size
of the short circuit measured prenatally and its
locationt). |solated muscular VSD is 7 times more
prevalent than the perimembranous type and is
associated with good prognosis, no cases relat-
ed to chromosomal abnormalities, risk similar to
normal pregnancies’” and 1 to 2% risk of requir-
ing surgery during the first year of postnatal life.
Meanwhile, perimembranous VSD is associated
with 3.1% risk of chromosomal abnormality; and
if the VSD/aorta ratio is above 0.5, the probabil-
ity of requiring surgery in the first year of life is
about 50%. These data can help counseling pa-
tients when isolated VSD is detected™™. In our
patient, we agreed with the parents and opted to
continue gestation without invasive testing, since
we were dealing with an isolated VSD without any
other associated cardiac or extracardiac anomaly.

In conclusion, VSD is the most frequent congen-
ital heart disease, and the mid-muscular type is
more common than the perimembranous type.
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Perimembranous VSDs are associated with high
risk of chromosomal abnormalities when com-
pared to muscular VSDs, which have a similar
risk to normal pregnancies. The incidence of
chromosomal defects and isolated VSDs is rel-
atively low. Spontaneous closure of VSDs de-
pends on the size, site, and type of the defect.
The incidence of spontaneous closure of isolat-
ed VSD is high for small ones, and the average
muscular VSD is the one that most often closes
spontaneously compared to the membranous or
perimembranous types. Isolated VSD may close
spontaneously in utero or postnatally, and the
vast majority of mid-muscular VSDs close before
the first year of life. In addition, the diagnosis of
isolated muscular VSD and no other abnormality
can be considered a benign finding.
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