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Background: The outcome of neonates with congenital surgically correctable gastro-

intestinal (GIT) malformations is poorly described in low middle income countries. 

Methods: A 5-year retrospective descriptive analysis of neonates admitted to a tertiary level 

neonatal intensive care unit (NICU), with congenital, surgically correctable GIT 
malformations, was performed. The primary outcome was the 30-day postoperative mortality 
as well as survival to 1 year. Secondary outcomes included patient demographics, clinical 
presentation as well as the burden of disease in our study population. 

Results: Eighty-four neonates met study criteria. The mean gestational age was 35 weeks 

(SD 3.19) and birthweight 2518g (SD 789.3). The most common congenital malformations 

were intestinal atresia (39%) followed by omphaloceles (21%). Associated systemic 

malformations were common (39%). The majority of neonates (88%) underwent surgery at a 

median age of 2 days (IQR 1.5-5). Ventilation was required in 19% of neonates preoperatively 

and 65% postoperatively. Full feeds were achieved at a median age of 13 days (IQR 9-18) 

after surgery. The 30 day-postoperative survival rate was 97% with a survival to discharge or 

transfer of 86%. Data for one year survival was available for 80% of neonates with a one-year 

survival rate of 75%. 

Conclusion: The 30-day postoperative survival was high in neonates with congenital, 

surgically correctable GIT malformations. Outcomes and burden on the healthcare system 

was dependent on the type of lesion. With early diagnosis and referral to a tertiary centre, 

good outcomes can be achieved. Neonates with congenital GIT malformations should have 

long term follow up to monitor growth and neurodevelopment as well as to address the high 

mortality post discharge. 

 

INTRODUCTION 

The Global Burden of Diseases Study in 2015 

identified congenital malformations as the fifth 

leading cause of under-5 mortality, with 97% of these 

deaths occurring in low and middle-income countries 

(LMICs). [1] According to the World Health 

Organization (WHO), approximately 10% of neonatal 

deaths in Sub-Saharan Africa (SSA) and South Asia 

are attributed to congenital malformations, many of 

which are amenable to surgical intervention. [2] 

Moreover, significant long-term disability associated 

with congenital malformations is recognized as a 

global concern. [3] 

Internationally, the incidence of various congenital 

gastrointestinal (GIT) surgical malformations varies 

from 1:2000 to 1:5000 live births. [4,5] A recent 

South African study reported an incidence of major 

congenital malformations at 2.6/1000 live births, 

with the gastrointestinal tract being the most 

common site for congenital surgical malformations 

presenting in the neonatal period. [6] 

Congenital GIT malformations may occur in isolation 

or be associated with other systemic malformations or 

syndromes. [9] Clinical presentations are often acute 

and life-threatening, underscoring the importance of 

prompt diagnosis and treatment. [8,10] Surgery has 

been identified as the most cost-effective health 

intervention, highlighting the necessity for a 

functional neonatal intensive care unit (NICU). [11,12] 

Neonates with surgically correctable GIT 

malformations pose unique challenges, including 

delayed enteral feeding, prolonged admission, and a 

range of surgical complications such as abdominal 

compartment syndrome, short bowel syndrome, and 

 

Original Article 
 

© 2024 Abrahams et al. 

Submitted: 21-08-2023                                           

Accepted:   29-11-2023 

License: This work is licensed under 

a Creative Commons Attribution 4.0 

International License. 

DOI: https://doi.org/10.47338/jns.v13.1250 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 The outcomes of specific surgically correctable congenital gastro-intestinal malformations at a tertiary level neonatal intensive care unit in South Africa 

 

 
                 Journal of Neonatal Surgery Vol. 13; 2024 

wound site infections. [9-16]. Emergency neonatal 

surgery in SSA is associated with mortality rates 

between 30–43%, with the highest mortality observed 

in neonates younger than 7 days old. [14] Specific 

malformations like esophageal atresia (EA), jejuno-

ileal atresia, intestinal obstruction, congenital 

diaphragmatic hernia, and abdominal wall defects are 

linked to the highest mortality rates. [12] Causes of 

death are primarily attributed to sepsis and 

respiratory issues, with a smaller proportion linked to 

multiple severe malformations. [13,17] 

In December 2020, the WHO released a toolkit aimed 

at enhancing the surveillance of global congenital 

anomalies to improve care, reduce the number of 

babies born with congenital anomalies, and enhance 

care for those affected. [15] 

South Africa lacks a national congenital GIT 

malformation register, resulting in an unknown 

burden of disease and outcomes related to these 

malformations. This study seeks to determine the 

outcomes of congenital, surgically correctable GIT 

malformations in a resource-restricted public health 

hospital. 

METHODS 

A retrospective, descriptive study encompassing all 

neonates born at or transferred to the Neonatal 

Intensive Care Unit (NICU) at an academic hospital 

from January 1, 2014, to December 31, 2018, was 

conducted. This NICU operates within a resource-

restricted tertiary-level public health institution and 

serves as one of two neonatal surgical referral centers 

in the province. The study included neonates, except 

those with esophageal atresia (EA) and gastroschisis, 

who presented with congenital surgical 

gastrointestinal (GIT) malformations such as 

duodenal atresia, intestinal atresia, midgut volvulus, 

intestinal malrotation, omphalocele, anorectal 

malformation, Hirschsprung’s Disease, small left 

colon syndrome, vitelline intestinal duct, and 

congenital diaphragmatic hernia. Neonates born with 

EA and gastroschisis were excluded, as they have 

been independently reviewed by authors at our 

institution. [16–18] 

Collected data included maternal and neonatal 

demographic information, as well as neonatal medical 

and surgical outcome data. The primary objectives 

were to describe both the 30-day postoperative and 

overall 1-year survival rates. The dataset incorporated 

patient demographics, clinical presentation, and 

postoperative morbidity factors such as duration of 

ventilation, need for inotropes, time to full feeds, 

duration of NICU stay and hospitalization, necessity 

and duration of total parenteral nutrition (TPN), 

postoperative sepsis, and the need for a secondary 

surgical procedure. 

The study protocol received approval from the 

Stellenbosch University Health Research Ethics 

Committee (S21/02/021) and the National Health 

Research Department (WC_202202_002). For 

statistical analysis, Stata Statistical Software version 

14 (College Station, TX: StataCorp LP) was employed. 

Continuous data were described using mean and 

standard deviation or median and interquartile range, 

as appropriate, while categorical data were expressed 

as numbers and percentages. 

RESULTS 

Demographics: 

During the study period, 84 neonates with surgically 

correctable congenital gastrointestinal (GIT) 

malformations were admitted to the Neonatal 

Intensive Care Unit (NICU). The most prevalent 

malformations in the cohort included intestinal 

atresias (39%), omphalocele (21%), anorectal 

malformations (14%), and congenital diaphragmatic 

hernia (CDH) (12%). 

Table 1: Demographics of study population 

Maternal and neonatal demographic details are 

outlined in Table 1. The majority of mothers received 

antenatal care (>1 visit). Documentation of maternal 

illnesses and substance use was inadequate. 

Approximately 68% of mothers underwent at least one 

antenatal ultrasound, though not all were detailed 

scans. A significant proportion of babies were preterm 

(<37 weeks gestational age).  

Clinical Presentation: 

The clinical presentation, summarized in Table 2, 

revealed that a third of babies were diagnosed 

through antenatal ultrasound, with omphalocele or 

CDH being the most common diagnoses. Bilious 

Variable 
Total 

n=84 
Result 

Maternal demographics 

Maternal age (years), mean (SD) 72* 28.6 (7.1) 

Gravidity, median (IQR) 72 2 (1.0-3.5) 

Parity, median (IQR) 72 2 (1.0-3.0) 

Booked, n (%) 82 79 (96) 

Mode of delivery, n 

(%) 

 

 NVD 

84 

47 (56) 

C/S 36 (43) 

Assisted 

delivery 
1 (1) 

Neonatal demographics 

Gestation in weeks, mean (SD) 83 35.7 (3.19) 

Preterm, n (%) 83 44 (53) 

Birth weight, grams, mean (SD) 84 
2518.8 

(789.3) 

Inborn, n (%) 83 42 (51) 

Male, n (%) 84 40 (48) 

RVD exposed, n (%) 84 10 (12) 
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vomiting and delayed passage of stool were frequent 

clinical symptoms. Hemodynamic compromise was 

diagnosed in 11% of neonates, and 50% of CDH cases 

required treatment for hemodynamic compromise. 

Thirteen neonates (16%) were treated for presumed 

sepsis at admission, predominantly those diagnosed 

with intestinal atresia (25%). 

Table 2: Clinical presentation 

Variable Total IA Omphalocoele 
CDH 

 

Malrotation and 

volvulus 

ARM 

 

Other* 

 

N (%) 84 33 (39) 18 (21) 10 (12) 5 (6) 12(14) 6 (7) 

Antenatal U/S, n (%) 56 (68) 21(64) 15(83) 6 (60) 1(20) 8(67) 5(83) 

Antenatal diagnosis, 

 n (%) 
30 (36) 

11 (33) 

 

12 (67) 

 

6 (60) 

 
0 

1 (8) 

 
0 

Defect seen at birth,  

N (%) 

25 (30) 

 
 

18 (100) 

 
0 0 

6 (50) 

 

1 (17) 

 

Bile-stained vomiting  

n (%) 
34 (43) 

24 (73) 

 
0 0 5 (100) 

2(9) 

 

1 (17) 

 

Abdominal distension  

n/N (%) 

28/78 

(36) 
14 (42) 0 0 4 (80) 5 (42) 5 (83) 

Delayed passage of stool, n (%) 
25/54 

(46) 

11 (33) 

 
0 0 

1  

(20) 

10 

(83) 

3 

(50) 

Age at NICU presentation, days, 

median (IQR) 
2 (1-4) 2 (1-4) 1 (0-4) 0 (0-5) 3 (3-4) 2 (1-3) 9 (5-21) 

Ventilation pre-op, n/N (%) 
16/81 

(20) 

3/32 

(9) 

2/17  

(12) 

9  

(90) 

1/4  

(25) 
0 

1  

(20) 

INR, mean (SD) 1.3 (0.5) 1.4 (0.7) 1.3 (0.3) 
1.4 

(0.4) 
1.2 (0.2) 1.4 (0.3) 

1.1 

(0.1) 

pH on admission, mean (SD) 7.4 (0.1) 7.4 (0.1) 7.3 (0.7) 
7.2 

(0.2) 
7.4 (0.9) 7.4 (0.7) 

7.4 

(0.9) 

Admission lactate, mmol/l, mean 

(SD) 
3.1 (2.1) 3.1 (1.7) 2.7 (1.6) 

3.0 

(2.1) 
2.9 (1.6) 3.2 (1.9) 

3.7 

(5.2) 

ARM= anorectal malformation; CHD= congenital diaphragmatic hernia; IA= intestinal atresia; INR= international normalized ratio; 

IQR= interquartile range; NICU=neonatal intensive care unit; SD= standard deviation; U/S= ultrasound * other includes 2 cases of 

Hirschsprung’s Disease, 1 case each of small left colon syndrome, microcolon, pyloric stenosis and vitelline intestinal duct. 

Associated congenital malformations were common, 

with 38% having cardiac anomalies, 28% renal 

anomalies, and 13% limb anomalies, including 16% 

defined as VACTERL anomalies. Genetic testing was 

conducted in 45% of neonates, with Trisomy 21 being 

the most common diagnosis. 

Surgery and Post-operative Course: 

Eighty-eight percent of neonates underwent surgery 

(Fig. 1). The median time to the first feed was just 

over 1 week, with full feeds achieved at a median of 

13 days postoperatively. Time to feed varied between 

lesions, with neonates having omphalocele achieving 

full feeds earliest at a median time of 7 days 

postoperatively (Table 3). 

Morbidity and Mortality: 

Postoperative morbidity and mortality are 

summarized in Table 3. The overall survival for the 

entire study population (including those who did not 

undergo surgery) was 86%, and the 30-day 

postoperative survival was 97%. Two neonates died 

post-operatively, one due to sepsis and the other due 

to total bowel necrosis diagnosed at surgery. 

The length of NICU admission was a median of 9 

days, and the length of hospital stay was a median of 

19 days. NICU admission duration and hospitalization 

length differed between types of lesions. 

 
Figure 1: Study population 

Postoperative sepsis was present in 45% of all 

neonates, with gram-negative organisms being the 

most common. Nearly 10% of neonates required at 

least one readmission to the NICU for various 

reasons. 
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Twelve percent of neonates underwent a second surgical procedure while still in the neonatal service. 

Table 3: Surgery and post-operative outcomes 

Variable Total 

 

IA 

 

Omphalocoele 

 

CDH 

 

Malrotation 

and volvulus 

ARM 

 

Other 

 

n 84 33 18 10 5 12 6 

Surgery n (%) 74(89) 33(100) 15/18 (83.3) 4 (40) 5 (100) 12 (100) 5 (83) 

Day of life surgery, 

median (IQR) 

2 (1.5-5) 3 (2-5) 1 (1-2) 7 (4.5-17) 3 (3-4) 2 (1.5-3) 10 ( 5-21) 

Ventilated post-op, n/N 

(%) 

48/74 (65) 23/32 (72) 6/15 (40) 4 (100) 

 

2 (40) 

 

8 (67) 

 

5 (100) 

 

Duration of post –op 

ventilation in days, 

median (IQR) 

2 (1-4) 2 (1-4) 1 (1-4) 17 ( 8-26.5) 1.5 (1-2) 2 (1.5-3) 3 (2-4) 

Inotropes post –op, n/N 

(%)  

4/74 (5) 1/32 (31) 0 1 (25) 0 2 (17) 0 

Duration of inotropic 

support in days, median 

(IQR) 

2 (1.5-9.5) 2   

 

10 (10-10)  1.5 ( 1-2)  

CVP, n (%) 63/83 (76) 32 (100) 8/(44) (90) 2 (40) 7 (58) 5 (83) 

Duration of CVP in days, 

median (IQR) 

8.5 (4-12.5) 9 (6-13) 

 

5 (1.5-14) 2.5 (1-10) 6.5 (5-8) 8 (4-12) 11 (9-19) 

TPN, n/N (%) 54 (65) 31/32 (100) 5 (28) 5 (50) 2 (40) 6 (50) 5 (83) 

Duration of TPN in days, 

median (IQR) 

8.5 (5-13) 9 (5-12) 11 (6-15) 8 (7-14) 5.5 (7-4) 8.5 (5-11) 10 (8-19) 

Post-op sepsis, n/N (%) 33/73 (45) 13/32 (41) 8/15 (53) 3/4 (75) 2 (40) 5 (42) 2/5 (40) 

Day  to first feed post-

surgery, median (IQR) 

8  

(5-10) 

12 

 (8-15) 

5 

 (3-14) 

2.5  

( 0-18) 

8  

(6-9) 

8  

(1-14) 

9  

(6-11) 

Day to full feeds post-

surgery, median (IQR) 

13  

(9-18) 

15  

(11-18) 

7  

(5-14) 

28.5  

(22.5-33) 

12 

(11-13) 

12  

(5-16) 

19.5 

(15-27) 

Secondary procedure, 

n/N (%) 

9/74 (12) 3 (9) 3 (16) 0 1 (20) 2 (16) 0 

Duration of initial NICU 

stay, days, median (IQR) 

9 

 (5-18) 

12 

 (8-18) 

4 

 (4-8) 

9.5 

 (1-29) 

11  

(10-12) 

8.5  

(5.5-15.5) 

23.5  

(11-27) 

Duration of 

hospitalization, days, 

median (IQR) 

19 

(12-31) 

19 

(14-28) 

10  

(7-23) 

39.5 

(31.5-91) 

16 

(12-16) 

24 

(11-41) 

28  

(20-37) 

30-day post-operative 

survival, n/N (%) 

72/74 

(97) 

32/33 

(97) 

15/15 

(100) 

4/4 

(100) 

5/5 

 (100) 

11/12  

(92) 

5/5  

(100) 

Survival to 

discharge/transfer**, 

n/N (%) 

72/84 (86) 31/33 (94) 16/18 (89) 3/10 ( 30) 5/5 (100) 11/12 (92) 6/6 (100) 

Age at death, days, 

median (IQR) 

14.5  

(8.5-32) 

15  

(12-16) 

39.5  

(18.5-50) 

6.5  

(1-22) 

 20.5 

 (11-30) 

20  

ARM= anorectal malformation; CHD= congenital diaphragmatic hernia; CVP= central venous pressure; IA= intestinal atresia; IQR= inter 
quartile range; NICU=neonatal intensive care unit; SD= standard deviation; TPN= total parenteral nutrition* Other includes 2 cases 
each of Hirschsprung’s Disease and 1 case each of small left colon syndrome, microcolon, pyloric stenosis and vitelline intestinal duct. 
** Includes entire study population regardless if surgery occurred or not. 

Table 4: Pre-existing TBH data on gastroschisis and oesophageal atresia 

 
Gastroschisis  

Van Eck  2017 [17] N=31 

Gastroschisis  

Ncgobo 2023 [18] N=50 

Oesophageal atresia 

De Vos et al 2022 [16] N=53 

Time to extubation in days, mean (SD) 6.1 (±9) 4* (IQR 0-23) 7.6 (±9.2), 

Time to full feeds in days, mean (SD) 21 (±13)  17 (±12.6) 

Duration of NICU stay in days, mean (SD) 16.8 (±15.7) 23* (IQR 0-95) 16.6 (±14.0), 

Length of stay in days, mean (SD) 37.5 (±27)  31.5 (±29.5) 

Post-operative sepsis, n (%) 13 (46%) 27 (54%)  

30-day mortality, n (%)  7 (14%) 5 (9%) 

Survival to discharge/ transfer, n (%) 26 (84%)  39 (78%)  

SD =Standard deviation, NICU =neonatal intensive care unit, *median.  

The 30-day post-operative mortality rate was 3%, with 

higher mortality rates observed in neonates born with 

CDH. At the end of the 30-day postoperative period, 

28% of babies were still admitted to the hospital. 

Survival to discharge or step-down care transfer was 

100% in certain groups of neonates, with malrotation, 

volvulus, and mixed pathologies showing the highest 

survival rates, followed by those with intestinal 

atresia, anorectal malformations, and omphaloceles. 

Data on 1-year survival was available for 80% of the 

study population, with 75% of them alive at 1 year of 
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age. Causes of mortalities for the deceased infants 

were not documented. 

DISCUSSION 

This retrospective audit looked at 30-day mortality 

and survival to one year in neonates with surgically 

correctable congenital GIT malformations at a single 

tertiary neonatal centre during 5 years. The overall 

survival to transfer or discharge was moderate with a 

high 30-day postoperative survival and a moderate 1-

year survival. Our study did demonstrate significant 

sepsis rates. 

An antenatal diagnosis was made in one-third of 

neonates in our study. Antenatal detection of 

congenital GIT malformations reported in the 

literature ranges from 9.4% to 85.7%. [19,20] While 

antenatal diagnosis has not been shown to be 

associated with improved survival, however it helped 

in prenatal counselling and planning the delivery. [21-

23] 

Associated malformations were present in more than 

one-third of our study population. Congenital GIT 

malformations may occur in isolation or be associated 

with other malformations or syndromes. [9] Trisomy 

21 was identified in just over 10% of our study cohort 

that underwent genetic testing, and all cases were 

diagnosed with duodenal atresia. Trisomy 21 is 

known to be associated with duodenal atresia, 

duodenal web, and Hirschsprung’s disease. [24–26] 

Similar to previously described, just over 80% of our 

study population with an anorectal malformation 

(ARM) had an associated malformation, some of which 

were associated with VACTERL. [27] Clinicians should 

be vigilant about the high incidence of associated 

anomalies in neonates with congenital surgical 

malformations, particularly those with ARM. 

Surgery was performed at a median of 2 days in this 

study. The Global PaedSurg Collaboration study 

found the median age at presentation to be 3 hours 

(IQR 0–28) in high-income countries (HICs), 24 hours 

(IQR 3-9) in middle-income countries (MICs), and 72 

hours (IQR 16-192) in low-income countries (LICs). 

[22] In this study, infants presented to the NICU at a 

median of 2 days of age (IQR 1-4), with the time of 

presentation depending on the lesion type. Delayed 

presentation may lead to the higher mortality rates 

seen in LMICs. [12] A Nigerian study found that less 

than 20% of neonates with ARM presented within 24 

hours of birth. This delay in presentation may result 

in abdominal distention, which can result in 

respiratory compromise as well as fluid and 

electrolyte abnormalities. [24] In an Ethiopian review 

of neonatal intestinal obstruction, delayed 

presentation was found in 72% of cases. [25] 

Mortality rates as high as 74% have been reported 

prior to surgery, signifying the severe physiological 

derangements associated with delayed presentation of 

these abnormalities. [14] Early diagnosis and 

presentation are essential to decrease the high 

mortality rates associated with congenital GIT 

abnormalities in LMICs. 

Delays in establishing feeding in this cohort could be 

attributed to factors such as prematurity, NPO status 

in anticipation of extubation, and sepsis-related feed 

intolerance. Notably, one neonate with an anorectal 

malformation (ARM) and another with an omphalocele 

struggled to establish feeding and were subsequently 

diagnosed with duodenal atresia and ileal atresia, 

respectively. The Neonatal Intensive Care Unit (NICU) 

currently lacks a formal postoperative feeding 

guideline. While the implementation of postoperative 

feeding guidelines has demonstrated improved 

outcomes; collaborative care between the pediatric 

surgeon and neonatologist is crucial for 

individualizing the feeding in this population. [28, 29] 

Postoperative sepsis was present in nearly half of our 

study population, with the majority of cases 

attributed to gram-negative organisms. Postoperative 

sepsis has been identified as a major contributor to 

30-day postoperative mortality, with a South African 

study reporting that 74% of its 30-day postoperative 

mortality was attributable to sepsis. [21, 26] Although 

our 30-day postoperative mortality due to sepsis (1/2; 

50%) was not as high, there is concern about the 

presence of antimicrobial-resistant organisms. All-

cause mortality due to infections from these 

organisms is high (12.5%-48%) in South African 

neonatal units. [30–32] Underlying surgical conditions 

and admission to a NICU are major risk factors for 

antimicrobial-resistant sepsis. [33] In many high-

income countries, surgery-associated infections are 

predominantly caused by gram-positive organisms or 

fungi. [34] In our study, the minority of infections 

were gram-positive, and no fungi were cultured. 

Although previous studies have shown an increase in 

post-surgical mortality in premature neonates [35], 

this study did not specifically evaluate this 

interaction, despite half of the population being 

premature. Prioritizing early enteral feeding to reduce 

line days, adherence to infection prevention and 

control (IPC) strategies, and implementing 

antimicrobial stewardship (AMS) programs are 

essential to reduce sepsis rates. 

The median length of stay in this study was 3 weeks, 

with the shortest duration observed in cases of 

omphalocele and the longest in cases of CDH. This 

aligns with findings from a British study examining 

the hospital stay duration for neonates undergoing 

surgery, which reported the shortest stay for 

omphalocele at 12 days (SD 3-28) and the longest for 

CDH at 28 days (SD 7-99). [36] Both studies identified 
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significant variability in the length of hospital stay 

among different congenital lesions. This variability is 

attributed to factors such as the type and severity of 

the lesion, the presence of associated anomalies, and 

other considerations, including sepsis. Analyzing data 

on the length of hospital stay can be valuable for 

counseling parents both prenatally and postnatally, 

as well as for aiding in the planning and allocation of 

health resources and infrastructure. 

Most of our neonates required resource intensive care 

like postoperative ventilation, CVC placement, TPN 

administration, and prolonged NICU-stay or 

hospitalisation. An Austrian study also documented 

resource intensive care required for congenital 

malformations and stressed on developing a national 

register to facilitate optimized care, rational resource 

allocation, and evaluation of outcomes. [37] South 

Africa does not have a formal congenital malformation 

register.  

A recent global, multi-center, prospective study 

looking at the mortality from congenital GIT 

malformations in 74 countries found the 30-day 

mortality to be 39.8% in LICs; 20.4% in MICs, and 

5.6% in HICs. [22] A South African study of both 

congenital and acquired abdominal surgical cases 

found the 30-day postoperative mortality was 11%. 

[21] Both studies included a broader range of 

diagnoses than the current study, had larger study 

numbers, and included both neonatal and pediatric 

patients. The global review study also excluded 

infants with CDH. [21,22] Our study’s 30-day 

postoperative mortality (3%) was lower than that of 

the South African study as well as that of HICs in the 

prospective global review. [21,22]  

Disease-specific mortality in the developing world is 

considerably higher than our reported mortality rates, 

with ARM at 5.4-25.4%, intestinal atresias at 34%, 

and omphaloceles at 45.7%. [38–42] Possible reasons 

for our lower mortality rates include the availability of 

a functional NICU, easy access to ventilation and 

TPN, an on-site pediatric surgical service, a relatively 

early median time to surgery, and well-established 

infrastructure such as roads and a functioning 

hospital referral and ambulance service. 

The higher mortality rates in low- and middle-income 

countries (LMICs) may be attributed to delayed 

presentation, unavailability of NICU facilities, and a 

lack of trained staff. [12] Access to neonatal intensive 

care for seriously ill neonates and those requiring 

major surgery leads to more favorable outcomes. [14] 

While intensive care is available in most of South 

Africa and high-income countries (HICs), it is lacking 

in most of Sub-Saharan Africa. [43] Newborns 

managed where there are no NICU facilities available 

face challenges in appropriate monitoring and lack 

access to ventilators and other life-saving equipment. 

[14] A review of West African pediatric surgical 

capacity revealed that neither NICU nor general ICU 

facilities were available in over 50% of the 37 

hospitals reviewed, despite pediatric surgery taking 

place at those facilities. [44] A shortage of trained staff 

further compounds this problem. [14] Addressing 

these discrepancies in health care availability and 

infrastructure could potentially narrow the gap 

between mortality rates in low-income countries 

(LICs), middle-income countries (MICs), and HICs. 

The deaths in our cases predominantly occurred in 

antenatally diagnosed CDH cases; other factors also 

contributed like right-sided lesions, liver herniation, 

unfavorable lung:head ratio, and pulmonary 

hypertension (not analyzed in this dataset). The 

absence of ECMO for neonatal CDH cases at our 

institution and potential hidden pre-operative 

mortality further complicates the picture. [45] The 

specific causes of CDH-related deaths at our unit 

require further investigation. 

The 1-year mortality in our study was substantial 

(25%), aligning with another South African study's 

findings. [21] However, neither study assessed post-

discharge outcomes, leaving uncertainty about the 

reasons for post-discharge mortality. The elevated 1-

year mortality in both South African studies 

underscores the need for thorough post-surgery 

assessments in neonates with congenital GIT 

abnormalities to identify contributing factors. 

Survivors in this population face an increased risk of 

neurodevelopmental impairment in cognitive, motor, 

and language domains, along with issues such as gut 

dysbiosis and growth impairment. [21,46] Notably, 

even minor procedures like pyloromyotomy have 

shown subtle neurodevelopmental differences at a 3-

year follow-up. [47] The impact of anesthesia and 

other interventions on neurodevelopmental outcomes 

remains unknown, emphasizing the importance of 

routine multidisciplinary follow-up, including 

neurodevelopmental screening, for this patient 

population. [47,48] 

Limitations to this study included single centre study 

with small sample, and suboptimal documentation. 

Malformations with a high morbidity and mortality 

(gastroschisis and EA) were excluded from this study 

making interpretation of the low postoperative and 

30-day mortality difficult. Patients who died before 

being admitted to the NICU were not accounted for. 

Long-term follow up of this study’s population and 

review of cause of death for 1 year mortality was also 

not performed. 

CONCLUSION 

The overall survival of neonates with congenital GIT 

malformations was moderate, with a high 30-day 

survival rate among those undergoing surgery. 

However, this assessment is limited due to the 
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exclusion of cases involving EA and gastroschisis. The 

burden of disease, gauged by resource requirements, 

sepsis rates, and 1-year mortality in neonates post-

surgery, is substantial. Establishing a national 

congenital surgical gastrointestinal registry is 

imperative. Long-term follow-up for these neonates is 

crucial to monitor growth, neurodevelopment, and 

address the elevated post-discharge mortality. 

Improving outcomes necessitates early recognition, 

timely referral to pediatric surgical centers, reduction 

in postoperative sepsis, and optimization of 

postoperative feeding. 
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