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Introduction

Tetralogy of Fallot (TF) is the most prevalent cyanotic
congenital heart disease in childhood and accounts for
about 10% of the cases of congenital heart disease in the
United States." In patients with Down syndrome (DS),
congenital heart disease occurs in about 50% of the
cases. TF is one of several defects of patients with Down
syndrome and it may occur from 0 - 15.5% in different
series."? Pathophysiology is essentially dependent on the
severity of obstruction of the right ventricle outflow tract
(RVOT) leading to right-to-left shunt. The right-to-left shunt
degree is dependent on systemic vascular resistance (SVR),
as the RVOT obstruction is usually fixed. Decrease in SVR
increases right-to-left shunt.?? Given the high prevalence
of congenital heart defects, echocardiography should be
considered in patients with DS.* Definitive surgical repair
of TF is recommended after the first month of life, as long
as clinical conditions are favorable.

Case Report

JHB patient, 51 years old, male, was admitted to
hospital after sudden onset of left face, arm, hand, leg and
feet hemiparesis with conjugate eye deviation to the
right and drowsiness. Diagnosis of ischemic stroke (IS)
with involvement of the internal capsule was confirmed
on computed tomography of the brain. On admission,
the patient was out of thrombolysis time, so hospitalization
and medical treatment was chosen.

While in hospital, the patient’s condition got worse
with progression of NIHSS from 13 to 17. The patient
also presented nosocomial pneumonia. After treatment
with intravenous antibiotic therapy, motor and respiratory
physiotherapy, the patient showed significant improvement.
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This patient with DS was diagnosed with TF five years
before, but the family chose not to perform surgical
correction of the heart disease at the time. There is no report
of previous hospitalization in any other medical service and
the patient’s aunt and caregiver reports that, since birth,
the patient has always been healthy and has never reported
dyspnea. The patient walked without assistance, was able
to dance in parties, performed basic activities of daily living
without assistance (showered without assistance, ate, talked
on the phone). The patient had developmental delay, started
walking at five and talking at eight. Cardiac auscultation
reveals systolic ejection murmur in crescendo-decrescendo,
better audible in the mitral and tricuspid foci, and the
presence of single second heart sound. Peripheral oxygen
saturation always 92 - 94% in ambient air.

Diagnosis of TF was confirmed with transthoracic
echocardiography showing severe right ventricular
hypertrophy (wall thickness of 14 mm) and perimembranous
ventricular septal defect (VSD) with diameter of 8 mm and
turbulent flow on Doppler (Figure/Video 1), associated with
right ventricular outflow tract obstruction (muscle edge) with
an average gradient of 45 mmHg (Figure/Video 2), as well as
overriding aorta (Figure/Video 3).

Discussion

TF was originally described by Steno in 1673, but it was
the physician Etienne-Louis Fallot who emphasized and
grouped the four main morphological cardiac abnormalities
that characterize the disease: ventricular septal defect, aorta
dextroposition (aorta overriding), pulmonary artery stenosis
and right ventricular hypertrophy.’*> All these defects result
from anterior deviation of the infundibular septum during
the division of the conal trunk into aorta and pulmonary
artery, causing misalignment between the infundibular
septum and the muscular ventricular septum.® Other cyanotic
congenital heart diseases that should be considered in the
differential diagnosis of TF are double outlet right ventricle
with pulmonary stenosis and atresia of the pulmonary valve
with VSD and aortopulmonary collateral arteries.®”

The longevity of this patient is certainly linked to the
association between a major VSD and severe pulmonary
stenosis, enough not to cause severe hypoxia, but satisfactory
to protect the pulmonary vascular bed from the complications
associated with CIV (increased pulmonary vascular resistance
and pulmonary hypertension). Other mechanisms are cited
to explain high survival in patients with TF: left ventricular
hypertrophy that maintains a left-to-right gradient and patent
ductus arteriosus allowing extra oxygenation of the blood
reaching the right ventricle.”
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Video 1 - Right ventricular hypertrophy and ventricular septal defect.

Video 2 - Right ventricular outflow tract obstruction.

From a clinical perspective, TF can appear in three ways:
if the stenosis is mild, the shunt is from the left to right and
the patient is acyanotic (pink Fallot); if stenosis is moderate,
the shunt is from the right to the left, the patient is cyanotic
(classic Fallot); if the obstruction is extreme with pulmonary
atresia, the entire volume of the systemic venous return is
diverted to the left by the VSD and the pulmonary flow is

dependent on the ductus arteriosus patency (extreme Fallot)
or the existence of aortopulmonary collateral artery.*®

The most common causes of death in non-operated
patients include thromboembolic complications (stroke,
PTE), malignant arrhythmias, pulmonary hemorrhage and
endocarditis.*® The patient in question had cardioembolic
stroke progressing during hospitalization, which worsened
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Video 3 - Overriding aorta.

due to aspiration pneumonia. However, the patient presents
significant clinical improvement in use of cefepime and
clindamycin with hospital discharge expected upon the end
of the antibiotic course. Family members remain reluctant to
corrective surgery despite the success reported in some TF
correction work done in elderly patients.’

To prevent new embolic complications, full anticoagulation
was started with warfarin and follow-up in specialized
clinics for INR control. After extensive research conducted
in Pubmed, we report the case with the highest longevity
of unrepaired Tetralogy of Fallot and Down Syndrome ever
described in the medical literature.
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