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Abstract 

Background Tetralogy of Fallot (TOF) is the most common cyanotic congenital heart disease encountered in pediat-
rics with surgical repair being the definitive treatment. Long-term survival after surgical repair has improved; however, 
reported mortality rates in untreated TOF are significant. Associated complications include neurological sequelae 
such as brain abscess and stroke. In countries without early intervention for congenital heart disease (including TOF), 
delayed presentations and complications require recognition by healthcare workers.

Case presentation A 22-year-old male with a history of untreated TOF presented to Rwanda’s tertiary university 
hospital, University Teaching Hospital of Kigali, with acute right-sided hemiparesis. Diagnostic imaging identified a 
left-sided brain lesion consistent with brain abscess and cardiac mass, concerning endocardial vegetation. He was 
managed with intravenous antibiotics but subsequently died due to complications of septicemia.

Discussion In countries where surgical repair of TOF is not available, early recognition and medical management are 
key in temporizing the development of devastating sequelae. Describing the prevalence of CHD in Rwanda is urgent, 
requiring further research by which effective prevention and treatment strategies can be developed.
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Background
Tetralogy of Fallot (TOF) is the most common cyanotic 
congenital heart disease (CHD) encountered in pediat-
rics. Research done in high-income countries report TOF 
is present in approximately 1 in 3500 births and accounts 
for 7 to 10% of all congenital cardiac malformations. The 
etiology is multifactorial with up to 25% of cases having 

chromosomal anomalies (trisomies 13, 18, 21 and micro-
deletions of chromosome 22) with a familial recurrence 
rate of 3% [1]. Reparative surgery is the definitive treat-
ment commonly done during the first 6 months to 1 year 
of life [2]. Screening and surgical advances have allowed 
for improved long-term survival after TOF repair (85%); 
however, untreated TOF is associated with increased 
mortality with only 24% of affected cases surviving past 
the age of 10 years. Life expectancy for TOF is less than 
3% at 40 years if surgically untreated. The major causes 
of death in untreated TOF include hypoxic spells (62%), 
strokes (17%), and brain abscesses (13%) [3, 4]

In untreated TOF, each patient’s course is variable and 
depends on the severity of the right ventricular outflow 
tract obstruction (RVOT). Increased resistance in the 
pulmonary circuit caused by the RVOT eventually leads 
to right ventricular hypertrophy, right ventricular fail-
ure, and eventually biventricular failure [3]. Heart failure 
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results in modified cardiac hemodynamics with turbulent 
flow [5, 6]. Endocardial vegetation formation may happen 
with turbulent flow leading to endocarditis and thrombo-
embolic events. Infective endocarditis is associated with 
structurally abnormal hearts and can cause multiple neu-
rologic complications including ischemic stroke, intrac-
erebral hemorrhage, infectious intracranial aneurysms, 
meningitis, and brain abscess [7, 8].

Brain abscesses are multifactorial in the patient with 
CHD. Brain abscesses present in 1–7% of patients with 
infective endocarditis (IE), but the prevalence in patients 
with IE and untreated TOF is not known. In patients with 
CHD of all kinds, 5–18.7% of patients have brain abscess 
because of chronic hypoxia leading to polycythemia, 
hyperviscosity, poor host immunity and bypass of lung 
phagocytes [9, 10].

We present the case of a 22-year-old Rwandan male 
with untreated TOF who presented to the emergency 
center (EC) of Rwanda’s tertiary university teaching hos-
pital, University Teaching Hospital of Kigali (CHUK). 
Consent was obtained from the patient prior to his death 
for the publication of this case report.

Case presentation
A 22-year-old male who was a local university student 
presented to the EC of CHUK with a 3-day history of 
right-sided facial droop and hemiparesis. The patient 
reported a medical history of untreated TOF; however, 
the age and circumstances of his initial diagnosis are 
not known. His symptoms began gradually shortly after 
awakening 3 days prior and were progressively worsen-
ing. He denied precipitating events (e.g., trauma, intoxi-
cation, ingestion of unknown substances, or procedures). 
He also denied concomitant symptoms including con-
fusion, fever, weight loss, headache, chest pain, palpita-
tions, seizure, shortness of breath, or sensory deficits.

Physical examination revealed that the patient was 
alert, oriented, and in no apparent distress. He had an 

obvious right-sided facial droop with forehead sparing 
and decreased strength of both right upper and right 
lower extremities. Pt noted to have SpO2 of 65% on room 
air with a heart rate of 68 bpm, blood pressure of 113/58, 
and temperature of 36.1 °C. Clubbing was noted of the 
patient’s fingers and toes. Upon auscultation, he had hol-
osystolic cardiac murmur with clear breath sounds. No 
meningismus was present.

The patient was evaluated with a non-contrast head 
computerized tomography (CT) which was remark-
able for brain abscess (Fig.  1). Point-of-care ultrasound 
(POCUS) was performed and revealed a prominent, 
untreated VSD with a hyper-echoic mass noted in the 
region where the tricuspid valve abuts the septal defect 
(Fig.  1). He was started on broad-spectrum intrave-
nous antibiotics for suspected brain abscess and valvu-
lar vegetation with concern for infective endocarditis. A 
CT head with contrast was subsequently obtained and 
revealed a left-sided irregular focal mass measuring 40 × 
28 mm with central necrosis and ring pattern of contrast 
enhancement.

Laboratory analysis was unremarkable except for a 
potassium of 6.9 and platelet count of 81. HIV, malaria, 
and blood cultures were noted to be negative. After sta-
bilization in the EC, he was admitted to internal medi-
cine for continued treatment of hyperkalemia, continued 
IV antibiotics, and consultation by neurosurgery. His 
inpatient records did not describe his medical course in 
detail, but we do know he was reported to have died of 
septicemia 3 weeks after admission.

Discussion
The prevalence of CHD, and more specifically of TOF 
in Rwanda, is not known. CHD in Rwanda is commonly 
identified after birth based on clinical findings including 
cyanosis, respiratory distress, diaphoresis with feeding, 
hepatomegaly, and failure to thrive. The only study on 
CHD in Rwanda studied children with genetic disorders 

Fig. 1 Cardiac POCUS revealing valvular vegetation (left) and brain CT with findings consistent with brain abscess (right)
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and found the most common cardiac congenital lesions 
to be ventricular septal defect, atrioventricular septal 
defect, and patent ductus arteriosus. In those children 
with genetic diseases, four cases of TOF were identified: 
two patients had trisomy 21, one had trisomy 18, and the 
other had DiGeorge syndrome [11]. Surgical correction 
of cardiac anomalies in Rwanda has primarily been pos-
sible through humanitarian surgical outreach with the 
average patient age of 25 years [12]. There is no published 
data specifically about TOF repair in Rwanda.

In low- and middle-income countries (LMICs), CHD 
is a major cause of infant mortality. The morbidity and 
mortality of CHD are underestimated in Africa because 
of poor survivability. CHD management is limited in 
Africa due to an insufficient technical platform and lack 
of specialized human resources as patients require a 
multidisciplinary team including pediatricians, cardio-
thoracic surgeons, and cardiologists [13]. It is likely that 
only a small and insignificant portion of the population 
in LMICs can afford the cost of diagnosis, medical treat-
ment, and/or surgical correction of CHD. The situation is 
more dire for those living in rural areas where access to 
basic healthcare is already a serious issue [13, 14].

In situations where children living in LMICs do not 
have congenital cardiac anomaly screening or are lost 
to follow-up after diagnosis, TOF may not be surgi-
cally corrected. A patient with untreated TOF may pre-
sent to an EC with neurologic complications. For the 
patient in this case, the timely use of POCUS identified 
a valve vegetation; the likely source of the patient’s brain 
abscess causing right-sided weakness. The importance of 
a full investigation into possible complications related to 
untreated CHD cannot be overstated and will aid to tar-
get therapy in these patients who are medically complex.

Conclusion
Recognizing the variety of complex sequela in untreated 
TOF patients can aid in the EC evaluation and manage-
ment. Further research on CHD in Rwanda is urgent so 
that effective prevention and multidisciplinary treatment 
strategies can be developed.
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