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Abstract
Background Tetralogy of Fallot (TOF) is typically treated in infancy but often done late in many resource-limited 
countries, jeopardizing surgical outcomes. This study examined the early results of children undergoing primary 
complete TOF repair at the Jakaya Kikwete Cardiac Institute (JKCI) in Tanzania, an emerging cardiac center in Eastern 
Africa.

Methods A retrospective cohort study of children ≤ 18 years undergoing primary TOF complete repair between 2019 
and 2021 was conducted. Patients with complex TOF and those with obvious genetic syndrome were excluded. Data 
on socio-demography, pre-and postoperative cardiac complications, Intensive Care Unit (ICU) and hospital stay, and 
in-hospital and 30-day mortality were analyzed. Logistic regressions were employed to find the factors for mortality, 
ICU, and hospital stays.

Results The I02 children underwent primary TOF complete repair were majority male (65.7%; n = 67), with a median 
age of 3.0 years (IQR: 2–6), ranging from 3 months to 17 years.Only 20 patients (19.6%) were below one year of age. 
Almost all (90%; n = 92) were underweight, with a mean BMI of 14.6 + 3.1 kg/m2 Haematocrits were high, with a 
median of 48.7 (IQR: 37.4–59.0). The median oxygen saturation was 81% (IQR:72–93). Over a third of patients (38.2%; 
n = 39) needed Trans annular patch (TAP) during surgery. The median ICU stay was 72 h (IQR:48–120), with ICU 
duration exceeding three days for most patients. The median hospital stay was 8.5 days (IQR:7–11), with 70 patients 
(68.2%)experiencing an extended hospital stay of > 7 days. Bacterial sepsis was more common than surgical site 
infection (5.6%; n = 6 vs. 0.9%;n = 1). No patient needed re-operation for the period of follow up. The in-hospital 
mortality rate was 5.9%, with no deaths occurring in children less than one year of age nor after discharge during 
the 30-day follow-up period. No statistically significant differences were observed in outcomes in relation to age, sex, 
levels of hematocrit and saturations, presence of medical illnesses, and placement of TAP.

Conclusion TOF repairs in this African setting at a national cardiac referral hospital face challenges associated with 
patients’ older age and compromised nutritional status during the surgery. Perioperative mortality rates and morbidity 
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Introduction
Tetralogy of Fallot (TOF) is the most frequent cyanotic 
cardiac condition. It occurs in 0.34 per 1,000 live births 
and accounts for 7–10% of all congenital heart disease 
(CHD) [1]. The severity of TOF depends on the degree of 
right ventricular outflow tract (RVOT) obstruction and 
the anatomy of pulmonary vasculature [2].

Surgery is the definitive treatment of TOF [1, 2]. The 
recommended age for surgical repair is now 3–6 months, 
and best within the first year of life [3]. Most centers 
reserve neonatal surgery for infants with hypercyanotic 
spells or severe cyanosis [4]. Early surgery can help avoid 
complications, conclude experts [3–5].

The overall outcome of TOF repair in developed 
regions is good, and the mortality rate is less than 3% 
[6, 7]. In High-Income country (HIC) settings, over 90% 
of operated children with TOF are below the age of one 
year [5]. However, in most developing nations, a typical 
TOF patient will present past the recommended age of 
surgical repair [8]. Ngwezi and colleagues (2013) docu-
mented that they operated on only 32% of TOF patients 
in infancy in their series in South Africa [9]. The reported 
operative mortality of late complete repair of TOF in 
children beyond infancy ranges from 6.9-to 15% [10]. 
The perioperative outcome is determined by the patient’s 
characteristics and the centre’s related factors, includ-
ing but not limited to disease severity, age at operation, 
oxygen saturation level and presence of comorbidities. 
Data shows that repairing TOF in infancy results in fewer 
postoperative issues and shorter hospital stays [11, 12].

Due to the scarcity of cardiac centers in low- and mid-
dle-income countries (LMIC), there is an increased num-
ber of unrepaired CHD, with Africa recording the highest 
burden of unrepaired CHD globally [13]. The accumu-
lation of unrepaired TOF in these settings poses a chal-
lenge, and careful case selection is imperative to ensure 
that patients who will maximally benefit get treated. 
Determining drivers of successful surgical outcomes in 
developing countries is therefore necessary.

In Eastern Africa, Tanzania, the Jakaya Kikwete Car-
diac Institute (JKCI) has been the sole cardiac facility, 
serving a population of 60  million since 2015. The cen-
ter provides cardiac surgery for adults and children. It is 
equipped with two state-of-the-art catheterization labo-
ratories, one dedicated to pediatric and three operating 

theatres, including one dedicated to pediatric care. To 
date, the center has performed over 2000 pediatric car-
diac surgeries with current average of 250 surgeries per 
year. The institute has a team of well-trained cardiac spe-
cialists. It comprised of two pediatric cardiac surgeons, 
three general surgeons, 1–2 cardiac surgeon on training, 
pediatric intensivist, five pediatric cardiologists, pediatric 
cardiac nurses and technicians. Well-equipped diagnostic 
facilities, an ISO-accredited laboratory, a blood bank, and 
CT scan are all available on the premises, supporting the 
surgical team. JKCI has a typical LMIC setting. The Insti-
tute’s experience can help answer pertinent questions 
regarding TOF repair in the region. This study assesses 
the clinical characteristics and 30-day surgical outcomes 
of patients with TOF at JKCI in Dar es Salaam from 2019 
to 2021. We hypothesize that due to the lack of system-
atic screening for CHD in Tanzania, most patient will be 
operated on late, and their outcome may be suboptimal.

Methods
Study setting
The JKCI transitioned to an online database for data 
recording and joined the International Quality Improve-
ment Collaborative for Congenital Heart Disease (IQIC) 
in 2019. Pediatric cardiac surgery was established by 
the local team and with the support of regular visits 
from international teams. Over 80% of surgeries were 
performed by the local team at the time of this study. 
Between 2019 and 2021, approximately 1,794 children 
were diagnosed with CHD and seen in the outpatient 
department (OPD) for the first time, out of which 180 
were diagnosed with TOF (local database). however, the 
capacity is insufficient to treat and operate all children. 
Patient selection follows the Institute protocol after dis-
cussion in the interdisciplinary meeting. Depending on 
the stage and anatomical characteristics, patients with 
TOF can undergo complete primary repair or palliative 
repair with a Blalock Tausing (BT )shunt.

Surgical procedure and technique used
The surgery for primary TOF complete repair involved 
a median sternotomy and cardiopulmonary bypass. 
Patients were cooled to 32  °C and cooled further 
as necessary. Repair was done using a trans-atrial 
approach. Muscle bundles were resected through a right 

for patients operated at an older age remain elevated. It’s important to address these issues to improve outcomes in 
these settings.

Highlights
 • This study examined the clinical characteristics and 30-day surgical outcomes of patients with Tetralogy of 

Fallot who were treated in a low-middle-income setting.
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ventriculotomy. Glutaraldehyde-treated autologous peri-
cardial patches were used for ventricular septal defect 
closure and augmentation of right ventricular outflow 
tract and/ or peripheral pulmonary as needed. In cases of 
significant gradient in the right ventricular outflow tract, 
further resection and augmentation were performed. 
A transannular patch (TAP) was used if the pulmonary 
annular z-score was less than − 2.

Post operative management
After TOF repair, the patient is transferred to a special-
ized pediatric cardiac intensive care unit (PICU) for 
continous monitoring and management of any com-
plications. Once stable, the patient is then moved to a 
high-dependent unit (HDU) for close monitoring and 
to ensure the removal of all intravenous lines and cath-
eters. After this, the patient is discharged to the general 
ward for continued monitoring and preparation for home 
discharge under the care of a multidisciplinary team. 
Follow-up appointments are scheduled based on the 
patient’s condition, with mandatory follow-up and docu-
mentation 30 days post-surgery.

Study design
This retrospective study evaluated patient characteris-
tics, postoperative morbidity and mortality of patients 
who underwent complete TOF primary repair at JKCI. 
The study also examined the risk factors associated with 
the operative outcomes. The study was approved by 
the Jakaya Kikwete Institutional review board with IRB 
number AB.123/196/01/H7, and we followed the ethical 
guidelines stated in the 1975 Declaration of Helsinki. As 
this was a retrospective study, the IRB granted a waiver 
for consent.

Data sampling
Data for the year 2015 to 2018 before online data tran-
sitions were mostly unavailable therefore were excluded 
from the study. We included all patients diagnosed with 
TOF and who underwent first time complete repair sur-
gery at JKCI between January 2019 and December 2021. 
Patients with pulmonary atresia, an absent pulmonary 
valve, those who had TOF with common atrioventricu-
lar canal defects and those with genetic syndrome were 
excluded from the study because these conditions have 
different disease progression and management.

Data collection
A structured questionnaire designed by IQIC was 
employed to systematically collect information [14]. The 
study data was collected and managed using the RED-
Cap (Research Electronic Data Capture) ver.16 hosted at 
JKCI [15–17]. Medical officers input the data into RED-
Cap, under the supervision of Pediatric Cardiologists. 

Each user is assigned an individual user ID and password, 
with access tailored to their specific role. All children 
undergoing congenital heart surgery are enrolled upon 
admission, and case report forms 1–5 are completed. 
Case report form 6 is filled out during the 30-day follow-
up visit. The data-capturing tool focuses on factors such 
as nutritional status, history of prematurity, age, surgi-
cal procedure, co-morbidities, and outcomes, including 
mortality and infections. Preoperative characteristics 
recorded in this study encompass hematocrit levels, oxy-
gen saturation, weight, and age. The WHO weight-for-
age charts categorise weight as either normal for age or 
underweight [15] and genetic syndrome based on pheno-
typic expression. We measured surgical outcomes based 
on death rates, ICU and hospital stays. We considered 
stays longer than three days in the ICU and longer than 
seven days in the hospital to be lengthy [18]. Postop-
erative complications include wound infection, sepsis, 
bleeding, and reoperation. Additionally, patients were 
assessed for the presence of major medical illnesses, such 
as diabetes, sickle cell disease, HIV/AIDS, and malaria. 
The presence of any of these conditions was duly noted. 
Monitoring was conducted to identify any cardiopul-
monary bypass (CPB)-related events. Any event that 
resulted in a patient undergoing re-operation was classi-
fied as a CPB-related event. Patients who displayed signs 
and symptoms of blood infection or surgical site infection 
and either underwent bacteriological testing or required 
an extension of antibiotic usage were carefully observed 
and labelled as cases of sepsis. Patients with more than 
80% of missing data were excluded from the study.

Data analysis
Data was extracted from REDCap to SPSS and analyzed 
using Stata statistical software, version 17. Both descrip-
tive and analytical techniques were employed. Frequen-
cies and percentages were used to summarize categorical 
data. Continuous data are presented as the means with 
standard deviations and medians with interquartile 
ranges (25th, 75th). Contingency tables were used to 
present cross-tabulations between the dependent and 
the independent variables. Mean tests were performed 
using independent sample t-tests, while Mann-Whitney 
was used to test differences in medians between sam-
ples. We used the chi-square and Fisher’s exact tests (as 
appropriate) to assess the associations between categori-
cal variables. If p < 0.05, the associations were considered 
significant. We used logistic regressions to determine 
factors related to mortality and lengths of stay. We con-
sidered factors with a p-value < 0.2 in multivariable mod-
els using logistic regressions. We calculated crude and 
adjusted odds ratios (ORs) with 95% confidence inter-
vals (CIs). We reported all variables in the model with p 
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values < 0.05 as factors for in-hospital mortality or length 
of hospital stay.

Results
Baseline characteristics of the operated TOF patients
Table  1 shows the demographic characteristics of the 
patients. Between January 2019 and December 2021, the 
team operated on 483 children (Fig. 1, Appendix D) out 
of these 102 children (23.8%) had TOF fulfilling inclu-
sion criteria and aged between 1 and 18 years, predom-
inantly male 65.7%; n = 67, with a male to female ration 
of 1.7:1. The median age at operation was 3.0 years (IQR: 
2–6), ranging from 3 months to 17 years, with over half 
of patients (n = 55; 53.9%) being in the age range of 1–5 
years and only 20 children (19.6%) younger than one 
year of age. Over 90%; n = 92 of patients were under-
weight, and the mean BMI was 14.6 + 3.1  kg/m2. The 
history of prematurity in the entire cohort was low at 
2%(n = 10/483) compared to the national average of 11% 
[19]. The median preoperative oxygen saturation for TOF 
was 81% (IQR: 72–93), and almost one-third(n = 32) of 
the patients had less than 75% oxygen saturation values. 
Over a third of patients had hematocrits greater than 
55%(n = 42), with a median hematocrit of 48.7% IQR 
(37.4, 69.0). Slightly more than a third of the patients who 
underwent surgery (36.4%;n = 39) required a transannular 

patch. There was no CPB-related event recorded. Open 
Chest and Surgical bleeding rates were (1.9%;n = 2) and 
(2.9%; n = 3) respectively. Medical illness was recorded in 
three patients (2.9%). Bacteria sepsis was more common 
than surgical site infection (5.8%;n = 6 vs. 0.9%;n = 1).

Immediate surgical outcomes by the age of operation
Six patients died during the study period giving a mor-
tality rate of 5.9%. All deaths occurred before discharge 
from the hospital, and there was no mortality in the 
group younger than the age of one year. The median ICU 
stay was 72 h (IQR: 48–120). On average, over two-thirds 
of patients stayed in hospital for more than seven days; 
the median days of hospital stay were 8.5 (IQR: 7–11), 
Table 2.

Differences in clinical characteristics between early and 
late repair
Twenty patients with TOF (19.6%), underwent surgery 
before the age of one year. The comorbidities were simi-
lar between TOF patients irrespective of age, except for a 
slight tendency toward lower hematocrit levels in those 
operated on with less than one year. Patients older than 
one year had higher hematocrits, with 50%(n = 43) having 
hematocrits greater than 55%, the difference was not sta-
tistically significant, p = 0.126. Older children were more 
cyanosed, with 29 of them (31%) having a saturation level 
less than 75% vs. four patients (20%) in age group less 
than one year old; these differences were not statistically 
significant (p = 1.00)., Table  3 (Supplementary Appendix 
C).

Factors associated with in-hospital mortality outcome for 
TOF patients
Table  3 displays the baseline characteristics that were 
associated with in-hospital mortality. In the univariate 
analysis, some factors were found to have higher odds of 
in-hospital mortality, but none of these factors were sta-
tistically significant. These factors included female sex 
(OR = 1.4 [0.45–4.30]), saturation below 75% (OR = 1.93 
[0.63–0.89]) and transannular patch use (OR = 3.05 [0.95–
9.82]). Additionally, the odds of dying were 2.02 (odds 
ratio [OR] 2.02 [0.41–9.97]) for children with hematocrit 
levels greater than 55%.

Factors associated with length of hospital and ICU stay 
among operated TOF patients
It was observed that certain baseline characteristics 
were associated with a higher chance of longer hospi-
tal stays, but none of them were statistically significant. 
The characteristics that indicated higher odds were 
males (OR = 1.33 [0.85–2.10]), age younger than one year 
(OR = 1.24 [0.76–2.03]), underweight (OR = 1.38 [0.60–
3.18]), hematocrit above 55% (OR = 1.45 [0.95–2.20]), and 

Table 1 Baseline clinical characteristics of children with TOF 
repair at the JKCI, N = 102
Characteristics Frequency Percent
Male 67 65.7
Age at Surgery (years)
Median (IQR; min-max)

3 (2, 6; 0.3–17)

Less a year 20 19.6
1–5 55 53.9
6–10 132 12.7
11–18 12 11.8
BMIaMean (SD) 14.5 (3.1)
Underweight 92 90.1
Normal weight 9 8.8
Overweight 1 1.0
History of Prematurity 1 1.0
Medical Illness 3 2.9
CPB Related Event 0 0.00.0
Open Chest 2 1.9
Infection Bacterial Sepsis 6 5.8
Infection Surgical Site 1 0.9
Complication Surgery for Bleeding 3 2.9
Hematocrits Median (IQR) 48.7 (37.4, 59.0)
< 55 60 58.8
Saturation Median (IQR) 80 (72, 93)
< 75% 32 31.4
IQR-Interquartile Range, BMI-Body Mass IndexSDIndex SD-Standard Deviation, 
CPB- Cardiopulmonary Bypass, SD = Standard deviation, TOF = Tetralogy of 
Fallot, kg = weight in kilograms
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saturations below 75% (OR = 1.16 [0.77–1.74]). The use of 
TAP was found to increase the length of hospital stay by 
1.25 times (0.84–1.85). It is worth noting that all patients 
stayed in ICU for over 72 h, Table 4.

Discussion
Our study focused on the surgical outcome of primary 
total correction of TOF patients from Tanzania. The 
principal findings of this study were that 30-day mortality 

following primary total correction of classical TOF at our 
institution was 5.9% and all fatalities occurred within the 
hospital. Our mortality rate is lower than the reported 
average of 6.9–15% in developing countries [10]. For 
instance, in Ethiopia, a study involving 62 TOF patients 
operated between 2009 and 2014 reported a mortality 
rate of 12.9% [20]. Tchoumi et al. studied 22 TOF patients 
who underwent complete repair surgery by a visiting 
team. The average age of the patients was 9.2 ± 6.5 years, 
and the mortality rate was 9% [21]. Similarly, in a study 
by Benbrik et al., complete repair of TOF was performed 
on 47 children from developing countries at a mean age 
of 4.8 ± 3.2 years, with a postoperative mortality rate of 
4.2% [22].

However, an interesting contrast can be seen in Paki-
stan, where Waqar et al. reported on a large cohort of 
307 children who underwent TOF repair at a mean age of 
9.6 ± 4.9 years. The 30-day mortality rate in that study was 
1.3%, similar to rates reported in developed nations [23]. 
In Europe and North America, perioperative mortality 

Table 2 Clinical outcomes among patients who underwent 
surgery for TOF at the JKCI between 2019 and 2021, N = 102
Outcome
In hospital mortality (n, %) 6 (5.9%)
Length of ICU stay (> 72 h) 60 (58.8%)
Median length of ICU stay hours (IQR) 72 (48120)
Length of hospital days (7 days) 70 (68.6%)
Median Length of hospital days (IQR) 8.5 (7–11)
Note Long ICU stay defined as more than 72 h and Long hospital stay as more 
than seven days. No Mortality occurred after hospital discharge

Fig. 1 Flow diagram of children below 18 years who underwent open heart surgery between January 2019-December 2022
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for TOF is less than 3% due to improved management 
strategies [2]. The outcomes observed in various develop-
ing countries can partially be attributed to factors intrin-
sic to the characteristics of patients seen, the experience 
and expertise of the healthcare centers and systemic fac-
tors outside the disease that contribute to higher mortal-
ity rates [23]. This was demonstrated in a cohort of 47 
African patients who were operated on in France, which 
exhibited a low mortality rate of 3.2%, comparable to that 
of local patients, despite being older than the 90 French 

patients [22]. Therefore, as emerging centers in low- and 
middle-income countries gain more experience and han-
dle larger patient volumes, and health systems improves 
to ensure early detection and treatment of patients with 
CHD we expect improved outcomes over time.

Our cohort’s median age at repair was three years. As 
anticipated, only 19.6% of patients who underwent pri-
mary TOF complete repair were younger than one year 
of age. In developed countries, in contrast, more than 
90% of operations are conducted on patients younger 
than one year of age [24]. Age at repair is important. The 
Toronto group reported the safety of surgery between 3 
and 11 months of age, while a risk of death was associ-
ated with surgery at 12 + months [25]. Our study con-
firmed these findings, as no mortalities were observed 
before one year of age. Nevertheless, a later age for TOF 
repair is a common trend in most developing nations. In 
Iran, the mean age of operation for TOF patients was four 
years. In Brazil, a cohort of 83 TOF patients had a mean 
age at operation of 3.7 years. Similarly, Turkey’s mean age 
at operation was 2.3 years [26, 27, and 28]. Insufficient 
screening and access to echocardiography in rural health 
canters of developing countries act as barriers to early 
detection and treatment.

Early repair is crucial as it can alleviate the effects of 
cyanosis and protect vital organs. Additionally, early 
repair prevents the obstruction of the right ventricular 
outflow tract (RVOT) caused by fibrosis, a risk factor for 
poor outcomes [10]. Consequently, patients in LMICs 
who undergo surgery at a later stage due to delayed 
presentation are more likely to experience unfavorable 
outcomes.

Although Tetralogy of Fallot is more common in males 
according to the literature and was shown in our data set 
to be 62.6%, female sex in our cohort was associated with 
40% higher hospital mortality. We are unaware of any 
reports indicating higher mortality rates for females fol-
lowing TOF repair. However, historical reports have indi-
cated that females are at a high risk of death postcardiac 
surgery [29]. Chang and Klitzner were the first to show 
sex differences in-hospital mortality in children undergo-
ing cardiac CHD surgery; using data from 1989 to 1999 
in California, in their study, the female sex was associated 
with an 18% greater risk of death [30]. A US population 
study examining sex differences in CHD surgical out-
comes showed that female in-hospital mortality was 21% 
greater [31]. The cause of excess mortality in females is 
unclear [29–31].

Surgical mortality is influenced by the severity of the 
disease. In the case of patients with Tetralogy of Fallot 
(TOF) who experience deep cyanosis and higher hema-
tocrit levels, their condition is more critical. In our study, 
we found that children with hematocrit levels exceeding 
55% and a haemoglobin saturation below 75% was at a 

Table 3 Factors associated with in-hospital mortality among 
patients who underwent surgery for TOF at the JKCI between 
2019 and 2021, N = 102
Factor Number

n (%)
In hospital 
mortality
n (%)

Crude OR 
(95%CI)

Adjusted 
OR 
(95%CI)

Sex (Female) 40 (39.2) 5 (12.5) 1.40 (0.45–4.30) 0.74 
(0.25–2.21)

Age (years)  > 1 87 (85.3) 6 (12.6)
BMI 
Underweight

98 (91.0) 6 (9.9)

Medical Illness
 Yes 3 (2.9) 0 (0)
 No 99 (97.1) 6 (10.6)
Hematocrits
> 55 40 (39.2) 2 (4.4) 2.02 (0.41–9.97)
Saturation
< 75% 33 (32.3) 5 (15.1) 1.93 (0.63–5.89)
Transannular 
patch
Yes 39 (38.2) 6 (18.0) 3.05 (0.95–9.82) 3.23 

(0.95-11.0)

Table 4 Factors for length of hospital stay among patients who 
underwent surgery for TOF at the JKCI between 2019 and 2021, 
N = 102
Factor Number

n (%)
Length of 
hospital 
stay n 
(%)

Crude OR 
(95%CI)

Adjusted 
OR 
(95%CI)

Sex
Male 64 (62.7) 22 (73.3) 1.33 (0.85–2.10) 1.25 

(0.83–1.87)
Age (years)
< 1 5 (4.9) 4 (80.0) 1.24 (0.76–2.03) 1.11 

(0.67–1.74)
BMI
Underweight 98 (96.0) 29 (69.1) 1.38 (0.60–3.18)
Hematocrit
> 55 42(41.2) 12 (28.5) 1.45 (0.95–2.20) 1.32 

(0.90–1.89)
Saturation
75+% 74 (72.5) 24 (32.4) 1.16 (0.77–1.74)
Transannular 
patch
Yes 36 (35.2) 15 (41.6) 1.25 (0.84–1.85)
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higher risk of mortality and experienced longer stays in 
the ICU and hospital. A study conducted in Houston, 
Texas, between 1954 and 1962, involving 203 patients 
with TOF, demonstrated that a high hematocrit was a 
reliable risk indicator. Patients with a hematocrit greater 
than 55% had a mortality rate of 31%, while those below 
55% had a mortality rate of 10% [32]. Furthermore, a 
Turkish study revealed a connection between higher 
hematocrit levels and unfavorable outcomes, including 
extended hospital stays, prolonged mechanical ventila-
tion, prolonged ICU stays, and increased occurrence 
of major adverse effects [33]. In Houston, a success-
ful approach to reducing mortality in TOF surgeries 
involved using a Blalock-Taussig (BT) shunt to lower 
hemoglobin concentration from above 18 gm to below 18 
gm [32]. Extended periods of cyanosis precede elevated 
hematocrit levels, resulting in a hypercoagulable state. 
This leads to low consumption coagulation factors and 
the emergence of consumption coagulopathy, exacerbat-
ing postoperative complications in children with cyanotic 
CHD. Recent studies utilizing machine learning to assess 
perioperative predictors of TOF outcomes have sug-
gested that preserving right ventricular remodeling and 
optimizing hematocrit levels are effective strategies [34]. 
Therefore, for patients in low- and middle-income coun-
tries (LMICs) who present late with deep cyanosis and 
high hematocrit levels, it is crucial to tightly control these 
parameters during CPB [32, 34].

The need for trans-annular patches (TAPs) for TOF 
repairs can indicate disease severity and technical dif-
ficulties, resulting in longer bypass times and ICU and 
hospital stay [34]. In our series, TAP patients were three 
times more likely to experience fatal outcomes. These 
findings are consistent with many studies in the litera-
ture. Surgeons in North America frequently use ventric-
ulotomy and TAP for TOF repair [35]. In Europe, TAP 
techniques were associated with increased mortality [36]. 
Notably, although desirable, valve-sparing is not achiev-
able in most settings [35, 36]. Therefore, teams must 
understand the risks of TOF patients receiving TAP to 
provide optimal care. It is worth noting that in our study, 
none of the patients under one year requiring TAP died. 
This may be due to the fact that none of the children we 
operated on were less than one month old, which is the 
age group that typically requires emergency surgeries. 
The youngest patient in our study who underwent sur-
gery was three months old. In this cohort. TOF accounts 
for nearly a quarter (23.8%) of all operated patients; high-
lighting the substantial burden of TOF in this setting.

Although there is not much documentation on the 
burden of TOF in LMIC, experts estimate that it is con-
sistent with the global prevalence, where TOF makes up 
7–10% of all CHD cases [1]. The excess proportion we 
see in our cohort may be for reasons of survival ship. 

Without surgery, 90% of children with CHD and TOF die 
within ten years, but 66% survive the first year of life [37]. 
We speculate that due to a lack of systematic screening 
for CHD, the patients we encounter in our settings rep-
resent milder forms of the disease, the survivors, while 
more severe cases perish at a young age before receiving 
a diagnosis, underscoring the importance of early detec-
tion through screening programs.

These findings, in general, indicate that there is still 
room for improvement in the management of CHD and 
particularly TOF. Nonetheless, they also highlight the 
resilience and dedication of patients and medical profes-
sionals in the face of challenging circumstances.

Summary
Our dataset emphasizes the importance of detecting 
CHD early, particularly in low- and middle-income coun-
tries (LMICs) where patients often seek medical atten-
tion at a late stage. It is crucial to carefully select cases 
and understand the risk factors inherent to patients 
with complex anatomy who require TAP insertions. By 
implementing a systematic screening process for CHD, 
including TOF, we can identify and diagnose more severe 
cases earlier. Furthermore, recognizing the risk factors 
associated with TOF and implementing strategies such 
as tightly controlling modifiable factors like hematocrit 
levels and establishing systematic screening processes 
for CHD may lead to excellent outcomes, reduced mor-
tality, shorter stays in intensive care units and hospitals, 
and improved survival rates for individuals with TOF in 
LMICs.

Limitations
To the best of our knowledge, this study represents the 
first examination of factors related to mortality in Tanza-
nia, specifically for the total correction of TOF. However, 
it is important to acknowledge that this study is based on 
a single center, potentially limiting its findings’ general-
izability to other settings. Nevertheless, the results hold 
significance since the Jakaya Kikwete Cardiac Institute 
(JKCI) currently stands as the sole center providing car-
diac care for children in the country.

One limitation of this study is the unavailability of 
echocardiography data, neither CT scan or catheteriza-
tion reports, due to loss of information, which rendered 
the classification of TOF severity impossible. Conse-
quently, the researchers resorted to using TAP (Trans 
Annular Patch) as a means to indicate severe TOF. 
Moreover, this investigation did not account for addi-
tional influential factors such as cardiopulmonary bypass 
(CPB) time, cross clamp time, surgical expertise or inten-
sive care unit (ICU) experience, which could potentially 
impact outcomes. Notwithstanding these limitations, 
the study offers valuable insights into the prevailing 
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circumstances faced by TOF patients at the National 
Referral Center while identifying immediate factors clini-
cians within this facility can utilize to enhance outcomes. 
However, it is crucial to recognize that this study under-
scores the necessity for a prospective study, encompass-
ing a comprehensive analysis of all factors associated 
with outcomes, to gain a deeper understanding of this 
commonly occurring CHD and risk factors for outcome 
within the Tanzanian context.

Conclusion
Repair of TOF in this African setting at a national cardiac 
referral hospital is characterized by older age and poor 
nutritional status during surgery, leading to high periop-
erative mortality and morbidity. This study underscores 
the importance of addressing these issues to improve the 
surgical outcomes of TOF repairs in resource-limited 
regions.
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