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ABSTRACT 
Over the last few years, prenatal diagnosis of congenital heart diseases experienced an important develop-
ment. Overall survival of patients with congenital heart disease was improved in the last decade due to the 
advanced diagnostic methods and progression of cardiovascular surgical procedures in this field.
Due to the significant increase of the long-term survival rate, currently, in most developed countries, there are 
departments dedicated to monitoring the adults with congenital heart malformation due to the particularities and 
special needs of this type of patients, compared with the regular cardiac pathology of adults.
This article proposes a review of existing data at this moment related to the prenatal and postnatal diagnosis 
and their impact on the evolution regarding the most common cyanotic congenital malformation – Tetralogy of 
Fallot. In the following pages, we is emphasize the importance of knowing the precise fetal pathology for early 
determination of medical behavior in the postnatal period for the best care of these children.
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GENERAL PAPERS

The incidence of congenital heart disease in Ro-
mania is 7.5/1,000 live births (1).

Most heart abnormalities can be identified from 
the 12th week of pregnancy at an ultrasound exami-
nation performed by an experienced physician with 
performant equipment [eg. Tetralogy of Fallot, 
ventricular hypoplasia (the left or right), ventricu-
lar septal defect]. At 16 to 18 weeks of pregnancy 
we can observe: atrial septal defect, valvular steno-
sis, transposition of great vessels (2).

Tetralogy of Fallot (TOF) is the most common 
cyanotic heart malformation, with an incidence of 
32.6 per 100,000 live births again. In this type of 
malformation with complete surgical correction, 
the short and long-term prognosis is influenced by 
the anatomic characteristics that can be diagnosed 
prenatally, the surgical technique, and the presence 
of other associated abnormalities (3).

The original description of TOF included four 
anomalies: a large septal ventricular defect (VSD), 
obstruction in the right outflow tract (RVOT), right 
ventricular hypertrophy (RVH) and dextroposition 
of the aorta (Fig. 1). Nowadays, only two anoma-

lies have are considered necessary for the diagnosis: 
a VSD large enough to equalize the pressure between 
the ventricles and the obstruction of the RVOT.

FIGURE 1. Modified apical 4-chamber view demonstrating 
the overriding aorta above the crest of the ventricular 
septum and a large ventricular septal defect
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The obstruction of RVOT is mostly presented as 
infundibular stenosis (45%). The obstruction is 
rarely al the valve level (10). A combination be-
tween infundibular and valvular stenosis seems to 
be quite frequent (30%) (Fig. 2). 

FIGURE 2. High left parasternal long-axis view angled 
leftward showing subpulmonary infundibular hypertrophy, 
mildly hypoplastic pulmonary valve annulus

In the most severe form of this anomaly, the pul-
monary valve is atretic (4) (Fig. 3).

FIGURE 3. Parasternal short-axis imaging in an infant with 
tetralogy of Fallot and long-segment pulmonary atresia

Pulmonary valvular annulus and main pulmo-
nary branches are variable hypoplastic in most pa-
tients. Pulmonary artery branches are usually small, 
although severe hypoplasia is rare. The stenosis of 
the origin of the pulmonary branches, in particular 
the left pulmonary artery is also common. Occa-
sionally, especially in severe cases of TOF, there 
are systemic – pulmonary collateral arteries neces-
sary to provide the lungs blood flow.

In 25% of cases, the right aortic arch is present, 
with possible symptoms of vascular ring. In about 
5% of patients with TOF, anomalous coronary ar-
teries are present. The most common abnormality 
is the presence of a descending branch from the 
right coronary artery, the artery that runs over 
RVOT not allowing a surgical incision in the re-
gion. Common atrioventricular canal-complete 
form occurs in about 2% of cases, with a much 
greater frequency among patients with Down syn-
drome. In these patients, VSD has an “inlet” com-
ponent, complementary to the “outlet” large com-
ponent associated with atrioventricular canal (5).

Poon et al. reported their experience with the fe-
tal diagnosis of TOF at a mean gestational age of 
20.6 weeks.

Associated extracardiac anomalies can occur in 
up to approximately 30% of affected infants and 
children, and the incidence can be as high as 50–
60% in fetal TOF.

Appropriate prenatal evaluation and counseling 
for TOF require careful high-level screening for 
noncardiac anomalies and chromosomal anoma-
lies.

The diagnosis of TOF is often not obvious in the 
4-chamber view. The LV outflow tract view or the 
5-chamber view demonstrate aortic override and on 
color flow mapping flow is directed from both ven-
tricles into the aorta. The basal short-axis view 
demonstrates the deviation of the conal septum, 
malalignment VSD and subpulmonary stenosis.

The 3-vessel view can demonstrate vessel size 
discrepancy, with the aorta being larger than the 
pulmonary artery. The flow in the ductus arteriosus 
would be retrograde in the case of severe pulmonic 
stenosis or atresia. Aortic arch sidedness and arch 
anomalies can be evaluated in the 3-vessel axial 
view, and the transmission qualities of the unex-
panded fetal lungs can facilitate the prenatal diag-
nosis of vascular rings. Serial prenatal echocar-
diography is recommended, primarily to reassess 
for progressive subpulmonary stenosis and/or pro-
gressive pulmonary artery hypoplasia (6). 

Fetuses with tetralogy of Fallot may present 
with only a ventricular septal defect and aortic sep-
tal override by prenatal ultrasound examination 
(Fig. 4). Pulmonary artery stenosis is not always 
present at initial ultrasound examination, but this 
finding can develop or worsen during pregnancy. 
Furthermore, a normal aortic diameter does not ex-
clude the tetralogy of Fallot. Infant survival ap-
pears to be favorable in the absence of other major 
structural or chromosomal anomalies (7). 
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FIGURE 4. Fetal echocardiogram showing the long-axis of 
the left ventricle, malalignment conoventricular septal 
defect and aortic override

In a retrospective study conducted in California 
over a 12 year period (1985-1997) on the conotrun-
cal anomalies (DORV, TOF, malposition of the 
great arteries, transposition of great arteries, pul-
monary atresia, DSV, common arterial trunk), were 
found 2,470 prenatal echocardiographies. 61 fetus-
es with conotruncal abnormalities were confirmed. 
The mean age at diagnosis was 24.5 weeks of ges-
tation and concordance with the prenatal diagnosis 
was 77%. It has been found that from the conotrun-
cal anomalies, Tetralogy of Fallot, excluding those 
with absent pulmonary valve, had a better progno-
sis. This study demonstrates that conotruncal 
anomalies can be diagnosed by prenatal echocar-
diography with a relatively high degree of accura-
cy. The clinical outcome of the fetuses with 
conotruncal anomalies is poor, even without major 
extracardiac anomalies, except for the fetuses with 
tetralogy of Fallot. Their survival had been 75% in 
the neonatal period (8). 

In 2016, was published a meta-analysis that in-
cluded 36 articles from international databases 
Medline and Embase. It has followed the evolution 
of patients with TOF in the postnatal period, the as-
sociation with genetic syndromes and concordance 
between prenatal and postnatal ultrasound data. It 
was concluded that the survival rate in the late neo-
natal period of patients diagnosed prenatally with 
atresia or absent pulmonary valve is significantly 
lower compared to those with TOF with pulmonary 
stenosis. It also revealed that genetic anomalies and 
associated malformations were more common in 
TOF with pulmonary atresia or absent pulmonary 
valve against TOF with pulmonary stenosis. For 
the TOF with pulmonary valve atresia (which is 
currently the most accepted the “atresia of the pul-
monary valve with VSD”), included in ducto-de-
pendent cyanotic congenital heart malformation, 

correct prenatal diagnosis requires treatment with 
prostaglandin immediately after birth. 11.7% of 
these fetuses have a genetic syndrome, chromo-
some abnormalities were found in 8.3% of cases 
and 6.7% associate other organ malformations. 
Only 73.3% of these children have no other associ-
ated anomalies. The most common genetic syn-
drome associated with this type of TOF (8-23% of 
patients) is DiGeorge SDR/SDR velocardiofacial 
(22q11.2 deletion). Also, 10% of patients with 
22q11.2 deletion have TOF with pulmonary valve 
atresia (this extreme form of TOF is apparently 
more common in genetic syndromes than other 
forms of TOF). Also, in fetuses with TOF and pul-
monary valve atresia, associated cardiac anomalies 
were more frequent than in fetuses with common 
forms of TOF – commonly associated right aortic 
arch, aberrant subclavian artery origin, aorto-pul-
monary collateral.

TOF with absent pulmonary valve represents 
3-6% of all patients with TOF; the pulmonary valve 
is absent or is only rudimentary. This variant is as-
sociated with severe aneurysmal dilatation of the 
pulmonary artery trunk and branches that can lead 
to airway compression with severe respiratory fail-
ure at birth. Usually, these fetuses have an associ-
ated degree obstruction in RVOT. An important 
feature of this form of Fallot is that ductus arterio-
sus is almost always absent. 50% of these patients 
had a right aortic arch (9). 

Prenatal echocardiographic diagnosis of CHD 
experienced an important development in recent 
years. If in 1997 the concordance between prenatal 
and postnatal diagnosis in the most common types 
of CHD was 77%, now it has risen to over 90%.

Tetralogy of Fallot shows a broad spectrum of 
clinical forms. Particularities of each type of TOF 
can now be studied closely by a detailed ultrasound 
evaluation (10).

The correct fetal diagnosis of a severe form of 
TOF (with atresia/pseudoatresia of the pulmonary 
valve or form with severe pulmonary artery hypo-
plasia) requires birth in a maternity with maximum 
intensive care possibilities, with direct access to a 
service of pediatric cardiology and pediatric car-
diovascular surgery; also, neonatologists will initi-
ate therapy with prostaglandin i.v. to maintain the 
ductus arteriosus open until the surgical correction 
(palliative in a first stage) is made in the neonatal 
period.

For the fetuses with the diagnosis of TOF with 
absent pulmonary valve, a neonatologist will be in-
formed; in the case of infants who experience se-
vere respiratory failure at birth (by airway com-
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pression, aneurysmal dilatation of the trunk and 
pulmonary artery branches), it will be necessary 
immediate respiratory prosthesis and positive pres-
sure ventilation to maintain an open airway. Babies 
born with clinical symptoms will require surgery in 
the neonatal period, but it involves a high opera-
tional risk and postoperative results in many cases 
are unsatisfactory.

CONCLUSIONS

Correct fetal diagnosis of TOF requires great 
care in identifying cardiac and extra-cardiac associ-
ated anomalies and genetic investigations to detect 
chromosomal anomalies. Advising the parents can 
be done realistically presenting the full clinical and 

genetic context of the child, the possibilities of sur-
gical correction and appreciation on postnatal prog-
nosis. It’s important that the parents will understand 
that heart disease benefits from total correction if 
it’s an isolated condition, with favorable prognosis 
in the long term. Unfavorable long-term prognosis 
is related mainly to the presence of genetic syn-
dromes and other associated malformations.

Is also of great importance the assessing of dy-
namics of the fetus after the initial diagnosis, given 
the possibility of worsening the degree of obstacle 
in RVOT, as well as hypoplasia of pulmonary valve 
annulus, pulmonary artery trunk and branches, so 
near the time of birth, severity of the disease to be 
appreciated as well as possible.
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