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Brain abscess: A rare complication in a child with tetralogy of Fallot
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A B S T R A C T

Brain abscess is a rarely occurring fatal complication accounting for 5%–18.7% of the population with
cyanotic congenital heart diseases. Cyanotic heart diseases are associated with a right-to-left shunt that
bypasses pulmonary circulation and results in tissue hypoxia and cyanosis. The most common cyanotic
congenital anomaly seen is the tetralogy of Fallot. Herein, we discuss a case of uncorrected tetralogy of
Fallot presenting as a parieto-occipital abscess in a 13-year-old boy. The patient was managed
conservatively on intravenous antibiotics due to the small size of the abscess and then referred to
cardiothoracic surgeons for the repair of the defect. The purpose of reporting this case is to highlight the
importance of early detection and correction of cardiac defects to prevent serious complications resulting
in childhood morbidity and mortality.
© 2020 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Contents lists available at ScienceDirect

IDCases

journal homepage: www.elsevier .com/ locate / idcr
Introduction

Tetralogy of Fallot (TOF) is a common cyanotic congenital heart
disease (CCHD) that comprises of four defects: ventricular septal
defect, hypertrophy of right ventricle, overriding of aorta and
obstruction of the right ventricular outflow tract [1]. The highest
prevalence of congenital heart diseases (CHD) has been found in
Asian children, with 9.3 per 1,000 live births [2]. Every year about
40,000 children are born with CHD in Pakistan [3].

Brain Abscess is a relatively unusual but potentially life-
threatening infection of brain parenchyma, which can occur in
around 5%–18.7% of the population with CHD [4,5]. The main
predisposing factors are chronic hypoxia resulting in polycythemia,
hyperviscosity and poor host immunity [6]. It frequently presents
with headache, fever, seizures, changes in mental status, focal
neurological deficits, nausea, and vomiting. In developing countries
like Pakistan, delay in surgical repair of TOF puts children at greater
risk of developing adverse neurological complications, particularly
brainabscess.WereportthecaseofayoungboywithuntreatedTOFto
focus on the importance of early diagnosis and prompt management
of such patients to decrease the childhood morbidity and mortality.
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Case report

A 13-year-old boy was admitted to the Cardiology Department
of Civil Hospital, Karachi, Pakistan with complaints of shortness of
breath, high-grade fever, headache and two episodes of general-
ized tonic-clonic fits with altered level of consciousness for the last
three days. He was diagnosed with TOF in the late infancy and had
not undergone any surgical correction because of severe financial
constraints. The patient had a significant history of shortness of
breath since childhood, palpitation and generalized weakness.
However, there was no history of vomiting, chest pain, any
previous medication or surgery.

On general physical examination, clubbing and cyanosis were
present. His temperature was 101 �F, pulse rate 106 beats/minute;
blood pressure 110/75 mmHg and respiratory rate of 20 breaths/
minute and his SpO2 was varying in between 85%–90% in room air.
The patient did not show any peripheral signs of infective
endocarditis. On Cardiac Examination, the apex beat was palpable
in the left 5th intercostal space within the midclavicular line. Left
parasternal heave was also present. Heart sounds were normal and
there was a harsh ejection systolic murmur, not radiating grade 3/6
audible at the left sternal border, more on inspiration. He was alert,
well-oriented and showed no focal deficit on neurological
examination. The remainder of the systemic examinations was
within normal limits.

His laboratory investigations revealed a hemoglobin of 13.8 g/dl
and hematocrit of 44.7 % suggesting no polycythemia. Total
leukocyte count was 13.9 � 109/L and neutrophils were 71 %. Initial
blood culture showed growth of Gram-negative Escherichia coli b
C BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2020.e00954&domain=pdf
mailto:m_lakhani42@hotmail.com
https://doi.org/10.1016/j.idcr.2020.e00954
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.idcr.2020.e00954
http://www.sciencedirect.com/science/journal/22142509
www.elsevier.com/locate/idcr


2 M. Lakhani et al. / IDCases 22 (2020) e00954
acteria. Other serum tests were unremarkable. No apparent
cardiomegaly was found on chest x-ray. Echocardiography
illustrated large ventricular septum defect with overriding of
aorta, hypertrophied right ventricle and thickened pulmonic valve
with restricted movement suggesting pulmonary valve stenosis
with high transvalvular gradients. There was no evidence of
endocarditis on echocardiogram. Contrast-enhanced computed
tomography (CT) scan of the brain confirmed the diagnosis of brain
abscess by demonstrating a well-defined ring-enhancing hypo-
dense lesion in the right parieto-occipital region, measuring 1.4 �
1.5 � 1.5 cm (CCxTVxAP dimensions) with surrounding cerebral
edema (Fig. 1A and B).

The patient was managed conservatively on intravenous
antibiotics (Vancomycin and Meropenem 500 mg 12 hourly) for
two weeks since the size of the abscess was small. He was also
given acetaminophen (15 mg/kg/dose per oral six hourly) and
anticonvulsant (Sodium Valproate 500 mg per oral 12 hourly). The
patient showed marked improvement in his symptoms within
three days of therapy. A repeated contrast CT brain was done after
Fig. 1. (a) Initial contrast-enhanced CT brain showing a 1.4x1.5x1.5 cm ring
enhancing lesion in the right parieto-occipital region with perilesional edema (red).
(b) Initial contrast-enhanced CT brain showing a 1.4x1.5x1.5 cm ring enhancing
lesion in the right parieto-occipital region with perilesional edema (red) (For
interpretation of the references to colour in this figure legend, the reader is referred
to the web version of this article.).

Fig. 2. Contrast CT brain two weeks after the antibiotics therapy demonstrates
marked reduction in the size of the abscess and surrounding edema (red arrow) (For
interpretation of the references to colour in this figure legend, the reader is referred
to the web version of this article.).
two weeks and it depicted regression in the size of brain abscess
and perilesional edema (Fig. 2). Blood culture sample was also
obtained after two weeks and revealed no growth. He was
discharged on oral antibiotics (Cefotaxime and Metronidazole) for
a further two weeks. On follow up after one month, the patient was
fully recovered and no neurological deficits were observed. He was
then referred to cardiac surgery for the correction of TOF.

Discussion

Tetralogy of Fallot (TOF) is a congenital heart disease that
combines four major developmental defects of the heart. Such
defects with an underlying right-to-left sided shunt present with
cyanosis early in childhood and thus, alternatively named as
cyanotic heart diseases. Complications of untreated TOF such as
improper growth and development of the child, delayed mile-
stones, secondary polycythemia, and a more severe infective
endocarditis are characteristic, however, a rare albeit serious
complication, brain abscess has also been reported as a presenting
complaint [7].

Cerebral abscess, generally thought of as an infectious disease,
is expected to be more common in developing countries where
infections are endemic, sanitation is poor, and basic medical
facilities are unavailable that result in late detection of disease. Our
patient belonged to the rural side of Pakistan. There are many
factors responsible for the occurrence of brain abscess in CCHD
patients. Bypassing the pulmonary circulation, the blood in these
patients is not filtered by normal alveolar phagocytes. This
increases the probability of direct entrance of pathologic micro-
organisms into the circulation of brain. This together with the fact
that the brain might be hypo-perfused due to severe hypoxemia
and metabolic acidosis resulting from secondary polycythemia,
allows the pathogens to seed such under-perfused regions [4,7].
Characteristically, hematogenous spread of this kind from a distant
source is attributed to multiple cerebral abscesses.

Brain abscess is two to three times more common in men than
women. Even though rare in occurrence, it is potentially fatal and is
associated with high morbidity especially affecting people in their
forties [8]. Generally, cerebral abscesses in CCHD patients are
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attributed to infection by non-hemolytic streptococci [7], Strepto-
coccus milleri being the most common cause in particular. Blood
culture report in our patient, however, suggested E.coli as the
causative agent. E.coli, gram-negative bacteria, is a rare cause of
brain abscess since only two patients have been affected by an E.
coli brain abscess in the past 20 years [9].

The delay in the diagnosis and consecutive management of brain
abscess in CCHD patients leaves the underlying condition unad-
dressed for a while sufficient to complicate the disease process.
Mortality in untreated patients ranges from 27.5%–71% [4]. Larger or
deep-seated abscesses should be aspirated immediately and
repeatedly. Following aspiration, the patient should be started on
appropriate antibiotic therapy specifically targeting the organism
discovered in culture. Empirical medical therapy is an exclusive
treatment for cases where the size of abscess is less than 2 cm in
diameter, the patient is neurologically stable and being monitored by
repeatedCTscans [4,10].Our patientwastreatedwith antibiotics only
because his abscess size was 1.4 � 1.5 � 1.5 cm with no neurological
deficit. Other forms of intervention such as craniotomy and excision
have pooroutcomes in terms of mortality rate which can be as high as
71 % and are thus reserved for progressively worsening abscesses
where conventional approach remains ineffective [10].

Conclusion

Considering the fact that brain abscess complicates uncorrected
cyanotic congenital heart diseases, physicians must hold a high
index of suspicion for potentially dealing with a case of CCHD-
related brain abscess to avoid unnecessary delay in diagnosis and
management. This is especially important since brain abscess itself
continues to be a challenge to the medical world despite the
introduction of updated diagnostic radiological procedures, newer
and more effective antibiotic regimen, and better neurosurgical
techniques. Most importantly, parents of children diagnosed with
CCHD should be counseled on how to recognize serious signs and
symptoms of brain abscess and when to seek urgent medical
attention.
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