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Summary
Tetralogy of Fallot is the most common cyanogenic congenital heart disease with an incidence of 1/10,000 birth whose compli-
cations are potentially serious, ranging from hyper cyanosis attacks to cerebrovascular events. 

Brain abscess is a relatively unusual but potentially fatal infection of the cerebral parenchyma, which can occur in about 
5-18.7% of the population with congenital heart disease. A number of theories have been put forward to explain why congenital 
heart disease is so closely associated with brain abscesses.

Here we discuss a case of corrected Tetralogy of Fallot presenting as brain abscesses of right temporal localization in a 20-year-
old patient. The patient was conservatively managed with intravenous antibiotics and then referred for a development and surgi-
cal management of her congenital heart disease to cardiovascular surgeons. 

Brain abscesses are a complication of cyanogenic heart disease whose outcome is fatal in the absence of adequate management, 
hence the interest of early diagnosis and management of these heart diseases.

Introduction
The so-called paradoxical brain abscess appearing as a compli-
cation of congenital heart disease has been the subject of par-
ticular attention in the medical literature over the last century.
This is a relatively unusual but potentially fatal infection of the 
cerebral parenchyma, which can occur in about 5-18.7% of the 
population with congenital heart disease [1,2], the tetralogy of 
Fallot is the most concerned CC in this context. 

This classic complication is the consequence of the polycythe-
mia observed in these patients, responsible for a blood hyper 
viscosity, favoring stasis that constitutes an area conducive to 
the development of septic embolisms [3].

Tetralogy of Fallot is the most common cyanogenic congeni-
tal heart disease with an incidence of 1/10,000 birth, it is de-
fined by a wide interventricular communication (IVC), an aorta 
straddling the CIV, an obstruction on the hunting route of the 
right ventricle (VD), sub valvular, valvular, or supravalvular, 
and a right ventricular hypertrophy. It can be fraught with life-
threatening complications, ranging from hyper cyanosis at-
tacks to cerebrovascular events. Infectious neurological com-
plications are well known, but their prevalence has decreased 
significantly in developed countries, thanks to early diagnosis 
and rapid surgical correction of congenital cardiaque malfor-
mation.

Clinical case
A 20-year-old patient admitted to the medical resuscitation de-
partment and then transferred to internal medicine at Ibn Sina 
Hospital in Rabat, complaining of shortness of breath, high fe-
ver, headache and vomiting in jet with impaired general condi-
tion. The malade was diagnosed with a tetralogy of Fallot at the 
age of 02 years having undergone no surgical correction due to 
financial constraints. It also reports a notion of dyspnea since 
childhood, palpitations and generalized weakness.

The general physical examination found a conscious patient, 
dyspneic saturating 83% in the ambient air, her temperature 
was 38 ° C, her pulse has 100 beats / minute; and a blood pres-
sure of 110/75 mmHg with the presence of a digital hippocra-
tism. 

No peripheral signs of infectious endocarditis were found.
The cardiovascular examination, objectified a systolic breath at 
the left sternal edge rated 4 / 6th, and the rest of the examina-
tion was without peculiarities.
The patient was neurologically well oriented but had an IMD 
motor deficit. The rest of the exams were within normal limits.

Biology found hemoglobin at 15 g / dl and hematocrit at 49%, 
white blood cells and a high CRP level, having decreased sig-
nificantly after administration of ATB.
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A brain scan was carried out objectifying a cerebral process 
making suspect a cerebral abscess with engagement, prompt-
ing to be completed by a brain MRI revealing the presence of 
brain abscesses of right temporal localization associated with 
a ventriculitis complicated by aseptic thrombosis of the right 
transverse sinus. Cardiac Doppler ultrasound had shown a non-
restrictive conoventruclar CIV with a med septal trabeculated 
micro shunt, a dilated extraposed aorta, infundibular pulmo-
nary stenosis with valvaire and annular participation and a 
frankly hypertrophied VD, without signs suggesting infectious 
endocarditis.
The patient was treated conservatively with intravenous anti-
biotics and showed a marked improvement in her symptoms 
within three days of treatment a new brain scan was done af-
ter two weeks objectified a regression in the size of brain ab-
scesses. 
The patient was presented for cardiovascular surgery for pos-
sible surgical correction of her congenital cardiopathy. 

Discussion
Cyanogenic congenital heart disease is a predisposing factor 
for the occurrence of brain abscesses, their incidence in these 
patients varies from 5 to 18.7%, and tetralogy of Fallot is the 
C.C most concerned in this context [4].
This malformation was previously described by the Marseilles 
Fallot in 1888, under the name of "tetralogy", and which is 
fundamentally due to a single anatomical anomaly, namely the 
forward and right displacement of the infundibular septum, 
which leads to an uneven partition of the right and left hunting 
routes. This results in narrowing of the pulmonary pathway, 
interventricular communication by misalignment, and overlap-
ping of the aortic orifice [5-8]. To this anatomical definition 
must be added another, physiological one, i.e., the equalization 
of pressures in the two ventricles and the existence of an exclu-
sive or predominant right-left shunt.
A distinction is usually made between tetralogies of Fallot of 
classic form which are said to be regular and those of atypical 
form which are said to be irregular. These last forms corre-
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spond to the combination of other malformations which can 
also compromise surgical repair: abnormalities of the coro-
nary arteries in 5% of cases [9];with in particular the particu-
lar case of the right coronary which crosses the anterior face 
of the hunting chamber of the right ventricle; Multiple CIVs; 
VD-AP obstacle that may confine to pulmonary aristos is; as 
well as anomalies of the pulmonary arteries (PA): abnormality 
in number (e.g. single PA), size abnormality (uni or bilateral 
or hypoplastic stenosis) or birth defect. The following heart 
defects are also frequently associated with tetralogy of Fallot: 
atrial communication, multiple muscular interventricular com-
munications, a right aortic arch in 25% of cases [10], bacterial 
canal still permeable in less than in less than 10% of cases [11]. 
Most often the Fallot’s tetralogy is isolated, but sometimes it 
can integrate into syndromes such as trisomy 21, microdeletion 
syndrome 22q1.1, bike-cardio-facial syndrome and Goldenhar 
syndrome.
The regular form is most often asymptomatic at biotreating a 
clinical picture often called "Pink Fallot". The initial presen-
tation varies, of course, depending on the severity of the ob-
struction of the pulmonary pathway. Clinically only a systolic 
Mormon, usually 2-3/6 at the pulmonary focus, can evoke the 
diagnosis. The first months of life often go quite well, with 
good food tolerance and good weight gain. This situation may 
persist until the first operating time or may gradually evolve to-
wards cyanosis corresponding to the clinical form called "Blue 
Fallot". 
The child with a "Blue Fallot" whether from birth or after a 
slow evolution from an initially pink form, presents a Right-
Left shunt through the CIV which enters slowly progressive 
cyanosis (central cyanosis that affects both mucous membranes 
and integuments and increases with effort and crying). Cyano-
sis, if respected, is then accompanied by a digital hippocratism 
that develops gradually over many months with a deformation 
of the corners that curve and an enlargement of the phalan-
gists. In these patients, there is also a frequent squatting at-
titude called squatting, patients instinctively tend to adopt this 
genu-pectoral position to fight against hypoxia that occurs af-
ter exercise. This allows an increase in venous return and an 
increase in abdominal pressure favoring the recovery of the 
left-right shunt.' Fallot's discomfort or hypoxic malaise is more 
common in blue forms that have a pulmonary obstacle more 

important the discomforts are favored by moments of agitation 
or dehydration. They are characterized by acute and complete 
obstruction of the subpulmonic ejection pathway in general to 
exertion.
There is a sudden and obvious drop in oxygen saturation. The 
systolic murmur disappears on auscultation, which testifies to 
a closure of the infundibulum which more or less completely 
interrupts the passage of blood through the pulmonary arteries 
and accentuates the passage of desaturated blood to the aorta. 
Patients are severely cyanosed, polypneic and if the malaise 
continues rapidly hypotonic. With the development of meta-
bolic acidosis, a vicious circle is created by promoting an in-
crease in pulmonary vascular resistance and a decrease in sys-
temic vascular resistance, which compromises cardiac output 
promoting loss of consciousness and can sometimes lead to 
death.
Once the diagnosis is made, a cardiac ultrasound is performed 
quickly to confirm the diagnosis but also to assess the severity 
of the sub pulmonary obstruction, its dynamic component (sa-
ber blade appearance), the size of the right and left pulmonary 
arteries, the degree of dextroposition of the aorta, the size of 
the interventricular communication, as well as the presence of 
other associated lesions such as abnormal positioning of the 
coronaries which should modify the surgical technique.
 
The rx thorax shows a boot-shaped heart with a concave pul-
monary arterial arch and a decrease in pulmonary vasculariza-
tion. A butt of the right aorta is present in 25% of cases.
The Electrocardiogram (ECG) will show severe VD hypertro-
phy with wide and ample QRS complexes in V1-V2, an aspect 
qR or an exclusive R wave in V1 and a transition zone gener-
ally incalculable a right axis or a hyper droit axis, a completely 
right block is common and, in this case, R' is much wider than 
R, repolarization can reveal signs of right ventricular overload, 
atrial arrhythmias or rillette disease is common during evolu-
tion.
Cardiac catheterization is now rarely necessary due to the high 
sensitivity and specificity of echocardiography but retains all 
its value for irregular forms mainly when stenosis of the pul-
monary arteries or abnormal implantation of the coronaries is 
suspected. The latter is an invasive examination and for this 
reason the cardiac scanner is replacing it because of its effec-
tiveness in the exploration of extracardiac structures.
Diagnosed late or non-treated they can become complicated. 
Depending on the type of heart disease, it can be: heart failure, 
infectious endocarditis, severe polycythemia, stroke or brain 
abscess.
The cerebral abscess in particular is a collection of pus in the 
cerebral parenchyma. It is a classic complication of C.C cy-
anogen’s, described since 1814, the most important risk factor 
in the development of abscess is polycythemia. They are more 
common in the parietal lobe followed by the frontal and tempo-
ral lobes, multilocular abscesses are quite common too. 
The clinical picture is dominated by febrile convulsions, head-
ache and vomiting. The diagnosis is confirmed by the crania 
encephalic scanner.
A number of different theories have been put forward to ex-
plain why congenital heart disease is so closely associated with 
brain abscesses. Some authors postulate that due to the right-
left shunt, venous blood passes into the arterial system with-
out being filtered through the pulmonary circulation, where 
bacteria are intercepted by phagocytes [13,14,15,16,17]. It is 
also thought that the brain itself may be predisposed to offer a 
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focus of infection as a result of halomalacia encep secondary 
to embolism or polycythemia. Germs can then be seeded in this 
infarcted area, forming a brain abscess [13,17].
Berthrong and Sabiston [l] stressed the importance of polycy-
themia in the production of intravascular thrombosis leading 
to infarction. Possible sources of embolus are the formation of 
thrombus in a peripheral vein, giving rise to a paradoxical em-
bolus, as well as the formation of thrombus in a cardiac cham-
ber. Bacterial endocarditis can also give rise to embolisms 
[12,13,14,15,17]. The delay in the diagnosis and subsequent 
management of brain abscesses in patients with CCHD leaves 
the underlying condition untreated for some time to complicate 
the disease process. Mortality in untreated patients ranges from 
27.5% to 71% [1].
Larger or deeper abscesses should be sucked in immediately 
and repeatedly. After aspiration, the patient should begin ap-
propriate antibiotic therapy specifically targeting the organism 
discovered in culture. Empirical medical therapy is an exclu-
sive treatment for cases where the size of the abscess is less 
than 2 cm in diameter, the patient is neurologically stable and 
monitored by repeated CT scans [4,18].
Treatment is medical (antibiotic therapy) and / or surgical (by 
puncture drainage). Prevention requires the completion of the 
complete cure of congenital heart disease. 

Conclusion
Early diagnosis of Congenital Heart Disease (C.C) has a posi-
tive impact on their course. Indeed, diagnosed late or untreated 
they can be complicated,
Brain abscess is a formidable and potentially serious infection 
that is still a challenge for the medical world despite the intro-
duction of updated radiological diagnostic procedures, a newer 
and more effective antibiotic regimen and better neurosurgical 
techniques.
A corrective surgical cure for these heart defects would be a 
definitive way to prevent this disaster.
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