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Abstract

Background: Anterior abdominal wall defect is a spectrum of congenital mal-
formations arising from defective fusion or development of the embryonic
folds. Gastroschisis and omphalocele constitute the majority of cases. Meth-
ods: A retrospective study of newborns with anterior abdominal wall defects
at our facility from February 2012 to June 2023. Results: A Total of 142 new-
borns presented with anterior abdominal wall defects. Females 74 and males
68, ratio of 0.9:1. Median age at presentation was 18.5 hours. Mean birth
weight was 2.6 + 0.6 kg, range of 1.1 kg - 4.2 kg. There were 120 (83.8%) new-
borns with omphalocele, 14 (9.9%) with gastroschisis, prune belly 3 (2.1%),
bladder exstrophy, cloacal exstrophy, a set of conjoined twins and pentalogy
of Cantrell 1 (0.7%) each. Of the 120 with omphalocele, 107 were omphalocele
major, 13 omphalocele minor while 45 (37.5%) presented with ruptured mem-
brane. Complication: sepsis (38, 26.7%). Length of hospital stay 0.2 days - 63
days, mean of 15 days. Mortality 62 (43.7%), treated and discharged home 80
(56.3%). Of the 62 mortalities, 45 (72.6%) occurred in week one. Case fatality
rate: pentalogy of Cantrell 1(100%), Gastroschisis 13 (92.85%) and omphalo-
cele major 44 (41.1%). Of the 44 mortalities with omphalocele major, 26
(51.1%) had ruptured membranes. Logistic regression: birth weight (OR =
0.209, CI =0.083 - 0.525, p = 0.001); Duration of hospital stay (OR = 0.287, CI
=0.287 - 9.985, p < 0.001) and type of defect (OR = 0.449, CI = 0.276 - 0.731,
p = 0.001) significantly predicted mortality. Conclusion: Low birth weight
and type of defect (ruptured omphalocele and gastroschisis) were significant
predictors of mortality.
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1. Introduction

Anterior abdominal wall defect is a spectrum of congenital malformations arising
from defective fusion or development of the embryonic folds [1]. These include—
omphalocele, gastroschisis, ectopia cordis, bladder exstrophy, exstrophy complex,
limb-body wall complex, body stalk anomaly, amniotic band syndrome, and prune
belly syndrome. These defects could present with the least morbidity, such asin a
bifid clitoris, to the most severe morbidity, such as seen in cloacal exstrophy and
pentalogy of Cantrell. The incidences of these malformations vary depending on
the type of defect, with gastroschisis occurring in 1:2000 live births, followed by
omphalocele with the incidence of 1:4000 live births [2] [3].

Anterior abdominal wall defects present a conundrum of management deci-
sions to the surgeon and with varying outcomes depending on so many factors.
Studies have evaluated the management decisions that offer the best possible out-
comes [4]. These outcome measures include length of hospital stay, duration of
use of mechanical ventilators, and dependence on parenteral nutrition [5]. Sur-
vival is well above 90% in developed nations. In the developing world, however,
with a severe lack of supportive equipment like mechanical ventilators and paren-
teral nutrition, outcomes are measured based on survival, which is abysmal, rang-
ing from 50% to 0% [6]-[8].

Studies have shown that survival in newborns with anterior abdominal wall de-
fects is a function of many factors, which include the type of defects, associated
chromosomal, cardiac defects, and sepsis [9] [10]. Mortality is higher in syndromic
omphalocele major with associated chromosomal abnormalities, as against simple
non-syndromic omphalocele [11] [12]. Complex gastroschisis has a relatively higher
mortality than simple gastroschisis [12] [13]. Sepsis is another significant factor
in mortality. However, in low- and middle-income countries (LMICs) like our setting,
where facilities for chromosomal analysis, cardiac evaluation, nutritional support
and mechanical ventilator are not readily available, mortality is still very high [7] [14].

Patient, maternal, and management variables predicting mortality among neo-
nates with anterior abdominal wall defects have not been fully investigated in our
setting. This study aimed to look at these variables that could predict mortality in
our environment. The findings could offer guidance to clinicians, health manag-
ers, and policy makers in designing measures geared toward reducing mortality

in newborns with anterior abdominal wall defects.

2. Materials and Methods
2.1. Study Design and Definition of Terms

This is a retrospective study carried out at the Jos University Teaching Hospital.
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Our facility received patients with congenital anomalies from 5 neighboring states.
Ethical clearance was obtained, and data from case notes of all newborns managed
with anterior abdominal wall defects were retrieved and reviewed.

Inclusion

All newborns managed in our paediatric surgical unit from February 2012 to
June 2023 for anterior abdominal wall defects were included in this study.

Exclusion

Patients who were discharged against medical advice were excluded because
their contact was not available, and we could not follow them up for the primary
outcome.

Terms

A ruptured omphalocele was considered when the membrane was breached,
eviscerating its contents at presentation.

Length of hospital stay (LOS) was defined as the duration from admission to

discharge or demise.

2.2. Management Protocol

Patients were received through the emergency paediatric unit and immediately
handed over to a neonatologist, and the paediatric surgical units were on call at
the Special Baby Care Unit (SCBU). Babies were reviewed in a prewarmed (at
35°C for term neonates and 36°C for preterm and regulated base on the neonate’s
response) incubator or thermoneutral cubicle with radiant warmer. General phys-
ical examinations were done, all vital signs obtained, degree of hydration assessed,
and type of defect determined, while resuscitative measures were also being insti-
tuted.

These measures included intranasal oxygen via nasal prongs at 0.5 I/min for
those with a saturation level of 95% and above and 1 /min for those with less than
95% oxygen saturation. Blood sample is taken for urgent blood sugar, hypoglyce-
mia patients were treated with 4 mls/kg of 10% dextrose given bolus and main-
tained with 8%dextrose. If severely dehydrated babies were given a normal sa-
line bolus of 20 mls /kg until urine output was at least mls/kg, then maintained
at 100 to 180 mls/kg/day, making sure urine output was between 1 - 3 mls/kg/hr.
Intravenous broad-spectrum antibiotics (ceftriaxone 50 mg/kg, 12 hourly and
metronidazole 7.5 mg/kg/dose 8 hourly) were commenced after fluid resuscita-
tion. All patients were placed on intravenous potassium chloride maintenance at
1.5 mmol/kg/day until commencement of oral feeds.

All patients had their defects covered with sterile gauze soaked in warm saline.
For those with ruptured omphalocele or gastroschisis, nasogastric tube for decom-
pression and improvised silo using female condom was inserted in the SCBU
without anesthesia following sterile procedure protocols. The bowel was serially
reduced into the abdomen until ready for skin/facial closure in the theatre under
general anesthesia. Omphalocele with intact membranes had daily wound dress-

ing with honey until full epithelialization.
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Statistical analysis

Data was entered into an Excel spreadsheet with all the variables for both mother
and baby. IBM SPSS version 25.0 Chicago USA statistical software was used to
analyse the data.

Analysis included descriptive statistics for demographics and clinical variables
information (sex, age, birth weight, type of defect, length of hospital stay, maternal
age, parity.

Maternal and patient variables were then subjected to bivariate analysis to ana-
lyse the strength of association between these variables and mortality as an out-
come measure. Those associations that were found to be statistically significant
were further subjected to logistic regression to check for the likelihood of these

variables to predict mortality.

3. Results

A total of 142 newborns presented to our facility with anterior abdominal wall
defects. Females were 74 and males 68, with a male-to-female ratio of 0.9:1. There
were 113 (79.58%) booked pregnancies and 29 (20.42%) unbooked. The median
age at presentation was 18.5 hours while the mean birth weight was 2.6 + 0.6 kg.
Median weight was 2.7 kg. Their ages ranged from 1.1 kg to 4.2 kg. There were
120 (83.8%) newborns with omphalocele, 14 (9.9%) with gastroschisis, prune belly
3 (2.1%), bladder exstrophy, cloacal exstrophy, a set of conjoined twins and a pen-
talogy of Cantrell 1 (0.7%) each. Of the 120 with omphalocele, 107 were ompha-
locele major, 13 omphalocele minor and 45(37.5%) presented with ruptured mem-
brane. The complication recorded was only sepsis in 38,26.7%. The length of hos-
pital stay ranged from 0.2 days to 63 days, with a mean of 15 days. Those who were
discharged home had a mean length of hospital stay of 21.7 days while the mean
length of stay for those who died was 6.1 days. There were 62, 43.7% mortalities
in the study group while 80, 56.3% were treated and discharged home.

Out of the 62 mortalities, 45 (72.6%) occurred within the first week of admis-
sion. The mean length of hospital stays and birth weight in this group who died
within the first week were 3.5 days and 2.3 kg, respectively.

There were 49 (34.5%) neonates with low birth weight. Out of this, 39 (79.6%)
were products of booked pregnancy (at primary healthcare 11, 30%, private facil-
ity 5, 11% and secondary and tertiary healthcare centres 23, 59%). Among the low
birth weight babies, the mean gestational age was 32 weeks, with a range of 28 -
36 weeks. Mortality among the booked low birth weight pregnancies was 29,
74.36% (among booked primary healthcare centres 11, 72.2%, private facilities 3,
60% and secondary and tertiary healthcare centres 18, 78.26%). Case fatality rates
were: pentalogy of Cantrell 1 (100%), Gastroschisis 13 (92.85%) and omphalocele
major 44 (41.1%) (see Figure 1).

Of the 44 mortalities with omphalocele major, 26 (51.1%) had ruptured mem-
branes.

Using bivariate analysis, Birth weight (p < 0.001), Type of defect (p = 0.001),
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Maternal age (p = 0.002) and length of hospital stay (p < 0.001) were significantly
associated with mortality (see Table 1).

case fatality of omphalocele, gastroschisis and
Pentalogy of Cantrell

pentalogy of cantrell |

gastroschisis R

omphalocele

0 20 40 60 80 100 120

mortality ®=freq

Figure 1. Bar chart showing case fatality rates.

Table 1. Relationship between newborn/maternal variables and outcome (mortality).

Outcome
X p
Variables Home Died Total
Age at presentation (hours) 5.984 0.121f
1-6 20 (47.6) 22 (52.4) 42 (100.0)
7-12 8 (40.0) 12 (60.0) 20 (100.0)
13-23 8 (61.5) 5(38.5) 13 (100.0)
>24 44 (65,7) 2 (43.3) 67 (100.0)
Total 80 (56.3) 62 (43.7) 142 (100.0)
Sex 3.714 0.054
Male 44 (55.0) 24 (38.7) 68 (47.9)
Female 36 (45.0) 38 (61.3) 74 (52.1)
Total 80 (100.0) 62 (100.0) 142 (100.0)
Birth weight (kg) 18.554 0.001
<2.50 kg 15 (31.3) 33 (68.8) 48 (100)
>2.5kg 65 (77.5) 29 (46.8) 94 (64.1)
Total 80 (100.0) 62 (100.0) 142 (100.0)
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Continued
Type of defect 3.248 0.072
Ruptured omphalocele 63 (85.1) 44 (95.7) 107 (89.2)
Omphalocele intact 11 (69.9) 2 (30.9) 13 (10.8)
Total 74 (100.0) 46 (100.0) 120 (100.0)
Omphalocele 10.813 0.001
Intact 54 (74.0) 21 (44.7) 75 (62.5)
Ruptured 19 (26.0) 26 (55.3) 45 (37.5)
Total 73 (100.0) 47 (100.0) 120 (100.0)
Sepsis 2.197 0.138
no 63 (78.8) 42 (67.7) 105 (73.9)
yes 17 (21.2) 20 (32.3) 37 (26.1)
Total 80 (100.0) 62 (100.0) 142 (100.0)
Maternal age 17.750 0.002f
<20 7 (8.8) 7 (11.3) 14 (9.9)
20 - 24 12 (15.0) 27 (43.5) 39 (27.5)
25-29 27 (33.8) 10 (16.1) 37 (26.1)
30-34 21 (26.3) 10 (16.1) 31 (21.8)
35-39 12 (15.0) 6 (9.7) 18 (12.7)
>40 1(1.3) 2(3.2) 3(2.1)
Total 80 (100.0) 62 (100.0) 142 (100.0)
Maternal parity 6.747 0.150
1 23 (28.8) 29 (46.8) 52 (36.6)
2 18 (22.5) 12 (19.4) 30 (21.1)
3 18 (22.5) 8 (12.9) 26 (18.3)
4 9 (11.3) 3(4.8) 12 (8.5)
>5 12 (15.0) 10 (16.1) 22 (15.5)
Total 80 (100.0) 62 (100.0) 142 (100.0)
Length of hospital stay 76.388 <0.001
<1 2(2.5) 7 (11.3) 9 (6.3)
2-10 10 (12.5) 48 (77.4) 58 (40.8)
11-19 28 (35.0) 3(4.8) 31 (21.8)
20 - 29 23 (28.8) 3(4.8) 26 (18.3)
>30 17 (21.3) 1(1.6) 18 (12.7)
Total 80 (100.0) 62 (100.0) 142 (100.0)
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These variables were further subjected to logistic regression which revealed that
birth weight (OR = 0.209, CI = 0.083 - 0.525, p = 0.001); Duration of hospital stay
(OR =0.287, CI = 9.985, p < 0.001) and type of defect (OR = 0.449, CI = 0.276 -
0.731, p = 0.001) significantly predicted mortality. Although mortality increased
with sepsis, the difference was not statistically significant (OR=1.765, CI=0.829 -
3.756, p = 0.141) (Table 2).

Table 2. Logistic regression showing the p values and odd ratios of both maternal and neonatal variables in relation to mortality.

Variables in the equation

Neonatal age (hrs.)
Sex
Weight (kg)
Maternal age (years)
Parity
Length of hospital stay (days)
Type of defect

Sepsis

95% C.I for EXP(B)

B p-value OR

Lower Upper
-0.008 0.234 0.817 0.585 1.001
-0.599 0.372 0.549 0.148 2.046
—-1.883 0.001 0.209 0.083 0.525
0.001 0.986 1.001 0.882 1.137
0.292 0.222 1.339 0.838 2.138
—-0.246 0.000 0.287 0.287 9.985
-3.329 0.001 0.449 0.276 0.731
0.568 0.141 1.765 0.829 3.756

4. Discussion

In our study population, birth weight, type of defect, and duration of hospital stay
were significant predictors of mortality. Maternal age was significantly associated
with mortality, but was not a significant predictor of mortality.

Mortality was highest in newborns with low birth weight and gestational age of
less than 37 weeks. This may be attributed to the various complications associated
with low birth weight, which include hypothermia, sepsis, and the associated con-
genital anomaly. According to the World Health Organisation’s global report on
preterm birth, 2012, low birth weight newborns have a higher risk of dying [15].
Another study in Nigeria also found that mortality was high in newborns with low
birth weight [16]. Biswas I et al. in Bangladesh, however, had a different outcome,
survival was higher in term and normal birth weight babies, although they noted
it was not statistically significant [17]. However, a study carried out in a level III
NICU in Japan found that mortality was just 11% among low birth weight babies
[18]. This improved survival outcome compared to our study could be due to ac-
cess to the high-level care given to these patients.

Antenatal care: The majority of the pregnancies were booked. Among the low
birthweight and preterm babies, we found that more than 2/3" were booked preg-

nancies. However, getting booked did not translate to improved survival. Anterior
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abdominal wall defects can be diagnosed prenatally [19] [20]. Prenatal diagnosis
can guide tailored management and improve survival. The reason for the high
mortality rate among booked pregnancies in our study could be due to poor im-
plementation of an antenatal protocol for early detection of congenital anomalies.

The Type of defect was also found to be a significant predictor of mortality in
the study group. Mortality was mainly in newborns with ruptured omphalocele
and gastroschisis. Exposure of the bowel while moving from one facility to an-
other could have increased their risk of hypothermia, fluid and electrolyte loss,
and sepsis. Bowel function could have also been compromised, while this could
have been easily overcome with parenteral nutrition, it is not readily available. In
a poorly equipped neonatal intensive care unit, the outcome was likely to be poor.

In our previous study the use of improvised preformed silo (femidom) had re-
duced mortality in ruptured omphalocele and gastroschisis from 100% to 50% [6].
Similar studies in Africa found mortality in newborns with gastroschisis to be
abysmally high (70% - 100%). They found that, lack of prenatal diagnosis and an
inadequately equipped neonatal intensive care increased the risk of dying [7] [14].
The use of improvised silo alone is not enough to reduce mortality. This is in con-
trast to developed nations, where mortality is as low as 0% - 2% [5]. Ruptured
omphalocele complicates management, increases morbidity, and contributes to
the significantly high mortality rate in these patients [21].

Although mortality increased in newborns with sepsis, there was no significant
correlation between sepsis and mortality in this study. Although other studies
have found sepsis to be the primary cause of death in these patients [22].

Length of hospital stay was a significant predictor of mortality. Mortality was
highest within the first week of admission, and patients who lived beyond 2 weeks
were most likely to survive. Although the majority of our patients presented to
our facility relatively early within the first 10 hours after birth and received the
same resuscitative measures, mortality remained high in the first week. This em-
phasizes the need for prompt intervention immediately after birth,

Age at presentation, sex, Maternal parity, and maternal age did not predict mor-
tality in our study. A study by Schimmel et al reported a similar finding, that
maternal age and parity did not affect mortality, but it was associated with small
for gestational age babies, and preterm delivery [23]. In their study, however,
Kazuki ef al reported that maternal age and parity were associated with small for
gestational age, preterm delivery, and mortality [24]. The difference in our study
could be the variations in the ages and parity of mothers in the study groups. Sim-

ilar age and parity may produce similar results.

5. Conclusion

Our finding of low birth weight and type of defect (ruptured omphalocele and
gastroschisis) as significant predictors of mortality, emphasises the need to im-
prove our antenatal care services for prenatal diagnosis and provision of neonatal

intensive care could reduce mortality.
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6. Limitations

1) Being a retrospective study, some data on the extent, compliance, and skills
of attending health personnel among booked pregnant mothers could not be ac-
cessed.

2) Resource limitation: Lack of adequately equipped intensive care unit and par-
enteral nutrition which could impact outcome.

3) In ability to evaluate for other confounders like chromosomal abnormalities
and cardiac defects that could influence outcomes.

These limitations could have had an impact on the outcome of our study. A
prospective study taking into consideration these limitations would have reduced

bias.
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