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Abstract

Objective: To evaluate our experience on the pattern and treatment outcome of neonates who presented with
congenital abdominal wall defects (CAWD) in a teaching hospital in Enugu, Nigeria.

Methodology: This was a retrospective study of neonates who presented with abdominal wall defect of congenital
origin between January 2014 and December 2018 at the pediatric surgery unit of Enugu State University Teaching
Hospital (ESUTH) Enugu, Nigeria.

Results: A total of 236,231 neonates were seen during the study period. Out of this number, 48 neonates had CAWD.
This gave a prevalence of 0.02% or 2 babies per 10,000 births. There was male predominance and majority of the
neonates were delivered preterm through the vaginal route. Omphalocele and gastroschisis were the most common
CAWD and about 50% of the CAWD were diagnosed prenatally through maternal ultrasound. There was a low
incidence of associated anomalies and only one-tenth of the mothers gave a history of a possible risk factor. Treatment
of CAWD depended on the specific anomaly and sepsis was the most common post-operative complication. Mortality
occurred in 8 (16.7%) neonates.

Conclusion: Omphalocele and gastroschisis were the most common types of CAWD recorded in the present study.
Most of the neonates were delivered vaginally as preterm babies. Treatment was based on the type of CAWD and

majority of the neonates survived.
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Introduction

Congenital abdominal wall defects (CAWD) refer to a spectrum of
malformations of the abdominal wall that result from abnormal
embryogenesis. It ranges from omphalocele to lethal limb-body wall
syndrome [1]. CAWD is one of the commonest structural developmental
defects in man [2]. CAWD is classified into omphalocele, gastroschisis,
prune belly syndrome and limb-body wall syndrome. In omphalocele,
there is herniation of the abdominal viscera into the base of the umbilical
cord. In gastroschisis, there is a defect lateral to the umbilicus with
evisceration of the intestine into the amniotic cavity in utero. Prune—belly
syndrome is an anomaly in which the abdominal wall is thin and lax
revealing the intestinal pattern [3]. Limb-body wall syndrome, also
known as body stalk anomaly, is the rarest, most severe and invariably
lethal abdominal wall defect. It is a severe defect in which the abdominal
wall does not develop and thus the peritoneal cavity is open to the
extraembryonic coelom and the fetus is attached to the placenta [4]. The
incidence of CAWD varies widely depending on the rarity of the
condition. For instance, the birth prevalence of gastroschisis is 1 in 10,
000 births and omphalocele 2.5 in 10,000 births [5]. Reports from United
States suggest that the rate of gastroschisis has increased as much a 10-
fold over the past decade. The increased detection and incidence of
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gastroschisis may be due to increased use of prenatal ultrasonography [6].
Diagnosis of CAWD is usually clinical and initial management consists
of covering the eviscerated bowel using warm laparotomy pads to prevent
heat loss and bowel desiccation. There is paucity of data on CAWD in
Enugu, Nigeria, hence, the need for this study. The aim of this study was
to evaluate our experience on the pattern and treatment of neonates who
presented with CAWD in a teaching hospital in Enugu, Nigeria.

Methods

This was a retrospective study of neonates who presented with abdominal
wall defect of congenital origin between January 2014 and December
2018 at the pediatric surgery unit of Enugu State University Teaching
Hospital (ESUTH) Enugu, Nigeria. ESUTH is a tertiary hospital located
in Enugu, South East Nigeria. The hospital serves the whole of Enugu
State, which according to the 2016 estimates of the National Population
Commission and Nigerian National Bureau of Statistics, has a population
of about 4 million people and a population density of 616.0/km2. The
hospital also receives referrals from its neighboring states. Only neonates
with clinically obvious and observable CAWD were enrolled into the
study. Diagnosis of CAWD was by clinical examination. Investigations
such as abdominal radiography and ultrasonography were not done. Both
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live babies and stillbirths seen during the study period were recruited into
the study. Patients with incomplete medical records and those who are
older than one month of age were excluded from the study. Information
was extracted from case notes, operation notes, operation register, and
admission-discharge records. The information extracted included age of
the neonate at presentation, gender, maternal age, gestational age of the
pregnancy before delivery, weight of the neonate, mode of delivery, type
of CAWD, modality of treatment of CAWD, complications of treatment,
treatment outcome. Baby’s birth weight greater or equal to 2.5 kilograms
(kg) were considered to be normal while birth weight less than 2.5 kg
were considered as low birth weight. Babies born at less than 37
completed weeks, calculated from the first day of last menstrual period,
were considered preterm while babies born at or after 37 completed weeks
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were considered term. Ethical approval was obtained from the Ethics and
Research committee of ESUTH. Statistical Package for Social Science
(SPSS) version 21, Data was expressed as percentage, median, mean and
range.

Results

Patients’ demographics

A total of 236,231 neonates were seen during the study period. Out of this
number, 48 neonates had CAWD. This gives a prevalence of 0.02% or 2
babies per 10,000 births. Among all congenital anomalies, CAWD
accounted for 10% in the current series. Demographic characteristics of
the patients are depicted in Table 1.

Gender

Male

36 (75%)

Female

12 (25%)

Mean postnatal age at presentation

12 hours (1-48 hours)

Gestational age at birth

Term

17 (35.4%)

Preterm

31 (64.6%)

Weight at birth

Less than 2.5 kilograms

29 (60.4%)

2.5 kilograms and above

19 (39.6%)

Maternal age

35 years and younger

25 (52%)

Above 35 years

23 (48%)

Mode of delivery

Vaginal

32 (66.7%)

Caesarian section

16 (33.3%)

Table 1: Demographic characteristics of the patients

Types of CAWD in the neonates

The CAWD seen in the studied neonates are shown in Table 2.

Congenital Abdominal Wall Defects Number of neonates (%6)

Omphalocele 31 (64.5)

Unruptured 22 (45.8)

Ruptured 9 (18.7)

Gastroschisis 13 (27.1)
Prune-belly syndrome 2(4.2)
Bladder exstrophy 1(2.1)
Cloacal exstrophy 1(2.1)

Table 2: Spectrum of the CAWD seen in the studied neonates

Prenatal diagnosis of CAWD

Forty-two (87.5%) mothers whose babies had CAWD were booked cases
while 6 (12.5%) mothers were unbooked cases. Twenty-two (45.8%)
patients had an ultrasound diagnosis of CAWD through prenatal maternal
ultrasound scan. Five (10.4%) of the mothers had a previous history of
having a baby with CAWD.

Associated anomalies
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One (2.1%) neonate with omphalocele had spina bifida cystica. One
(2.1%) neonate with gastroschisis had an associated intestinal atresia. No
other observable birth defects were noticed in any of the patients.
Karyotyping and investigations were not done.

Possible maternal risk factors
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Ten (20.8%) mothers were either diabetic, hypertensive or had a history
of ingestion of herbal concoction in the first trimester of pregnancy. There
was a history of febrile illness in early pregnancy in 3 (6.3%) mothers.

Modalities of treatment
Unruptured omphalocele

Neonates with unruptured omphalocele were treated by “paint and wait”.
In paint and wait, the omphalocele was dressed with epithelizing agent
such as 1% silver sulphadiazine. The principle in this modality of
treatment is to convert the omphalocele to a ventral hernia which is
repaired operatively later in childhood.

Ruptured omphalocele

Treatment entails operative reduction of the eviscerated bowel back into
the peritoneal cavity and repair of the abdominal wall is done. Where
there is loss of domain, a silo is applied and gradual reduction of the
eviscerated bowel is performed.

Gastroschisis

The same treatment protocol practiced in ruptured omphalocele is offered
to babies with gastroschisis.

Prune-belly syndrome

Initial care of neonates with prune-belly syndrome depends on the
findings on initial evaluation. Those with urethral obstruction benefit
from urinary diversion such as vesicostomy. Other treatments such as
orchidopexy, abdominal wall reconstruction and ureteric replantations are
performed later in childhood.

Complications of treatment

Three (6.3%) patients developed anesthetic complications in the form of
atelectasis and drug reaction. Two (4.2%) patients with unruptured
omphalocele had an accidental rupture of the omphalocele sac during the
dressing process. Six (12.5%) patients with gastroschisis had severe
sepsis from infection of the applied silo. Intestinal obstruction occurred
in one (2.1%) patient due to adhesion between the bowel and the
omphalocele membrane.

Treatment outcome

Forty (83.3%) patients recovered and were discharged home. Eight
(16.7%) patients expired due to overwhelming sepsis from infected silo.

Discussion

CAWD represents a range of congenital anomalies affecting the
abdominal wall. Although CAWD affect the abdominal wall, they differ
widely in their pathogenesis, genetic, presentation, associated anomalies
and management [1]. Newborns with CAWD were first described in the
literature as early as the first century AD by a Roman physician, Aulus
Cornelius Celsus [7]. Schuster was the first to describe the use of a silastic
silo to gradually reduce the abdominal contents back into the abdomen
[7]. The clinical acumen of the physician in the evaluation and diagnosis
of CAWD is most relevant since the diagnosis of CAWD is usually made
clinically.

The prevalence of 2 cases per 10,000 births recorded in the present study
is comparable to the report of Rankin et al [8]. However, Boyd et al
recorded a prevalence of 6 cases per 10,000 births [9]. The reason for the
difference in prevalence may be due to the cohort of patients (live
births/stillbirths, neonates/infants/older children) enrolled into a
particular study. CAWD accounted for one-tenth of all congenital
anomalies in the current study. This is similar to the report of one study
from Enugu, Nigeria [10]. A series from India reported gastrointestinal
congenital anomalies as the most common congenital anomaly [11]. The

Auctores Publishing — Volume 1(1)-004 www.auctoresonline.org
ISSN: 2768-2757

Copy rights@ Chukwubuike Kevin Emeka

pattern of congenital anomalies may vary from one country to another and
from time to time [12].

There is male predominance in the current study. This is consistent with
the report of other studies [13, 14]. Howbeit, one study from llorin,
Nigeria reported a slight female predominance [15]. The reason for the
gender difference is not known. The mean age of our patients is at
variance to the findings of Abdur-Rahman et al [15]. The type of CAWD
may determine the age at presentation. For instance, neonates with
gastroschisis may present early due to frightening sight of the exposed
bowel to the parents. About two-thirds of our patients were preterm
babies. A study from Manchester, United Kingdom reported that CAWD
is associated with prematurity and low birth weight [16]. Preterm delivery
is more frequent in neonates with gastroschisis [7]. Majority of our
studied neonates with CAWD weighed less than 2.5 kg at birth. Stoll et al
reported that the weight, length and head circumference of neonates with
CAWD were less than those of controls [17]. The low birth weight is more
common in neonates with gastroschisis and has been associated with
increased risk of septic complications [18]. Young maternal age has been
found as a risk factor for gastroschisis with a sevenfold incidence among
teenage mothers while omphalocele is more associated with older
maternal age [1, 19]. Vaginal delivery is the predominant method of
delivery in the index study. Segel et al in their study found no evidence to
support cesarean delivery in babies with CAWD [20]. Vaginal delivery is
the preferred mode of delivery unless an indication for cesarean delivery
is present for obstetric reasons or fetal distress [1]. A meta-analysis on the
mode of delivery of babies with CAWD reported no difference in overall
mortality, incidence of necrotizing enterocolitis, sepsis, time to full feeds,
or duration of hospital stay [21].

Omphalocele accounted for about two-thirds of the CAWD seen in the
present study and was the most common. Other researchers also reported
omphalocele as the most common abdominal defect [22, 23].
Omphalocele is a midline abdominal wall defect in which a thin
membrane surrounds the protruding organs that can include small
intestine, liver, bladder, and stomach [24]. In females, the uterus and
ovaries may be part of the protruding organs [24]. Omphalocele results
from failure of return of the intestinal loops into the body cavity during
the 10" week of gestation. Gastroschisis is a CAWD in which there is a
herniation of the bowel (without a membranous covering) through a
defect located 1 to 2 cm to the side of the umbilicus. Gastroschisis results
from early compromise of the right umbilical vein or the
omphalomesenteric artery, which causes mesodermal and endodermal
ischemic injury to the abdominal wall. Gastroschisis is the second most
common CAWD in the current series. However, there are reports of rising
incidence of gastroschisis [25, 26]. Prune-belly syndrome, also known as
Eagle-Barrett syndrome, is a rare multisystem disorder characterized by
partial or complete absence of the abdominal muscles, undescended testis
and urinary tract anomalies [27]. The anomalies in Prune belly syndrome
ranges from mild to severe. Bladder and cloacal exstrophy are complex
anomalies of the abdominal wall involving the genitourinary system and
the hind gut. They are the most severe in the spectrum of extrophic
anomalies of the anterior abdominal wall. Other abdominal wall defects
such as limb-body wall syndrome and pentalogy of Cantrel were not seen
during the study period.

Prenatal diagnosis of congenital anomalies is a growing trend in clinical
radiology. The widespread use of fetal ultrasound in routine antenatal care
allows CAWD to be identified. Prenatal ultrasonography is the key
imaging modality because of its non-invasive nature and absence of
irradiations. About half of our patients had a prenatal diagnosis of their
CAWD. Chen et al reported a detection rate of 66.7% for omphalocele
and gastroschisis [28]. The detection rate of CAWD prenatally may
depend on the experience, expertise and the trimester when the maternal
ultrasound was performed. Most cases of CAWD are sporadic. However,
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in the present study, one-tenth of the mothers whose babies had CAWD
had previously had a baby with CAWD. Familial cases of abdominal wall
defects have been reported [29].

Omphalocele is often associated with chromosomal and other congenital
anomalies while gastroschisis is less frequently associated with other
anomalies [30]. In the index study, one patient in each group had an
associated anomaly. One study from Texas birth defect registry reported
intestinal atresia as the most common associated anomaly in gastroschisis,
similar to our finding in the present study [31]. Overall, there were more
associated anomalies in omphalocele than in gastroschisis [31].

One-fifth of our patients had a history of ingestion of herbal concoction
in early pregnancy or hypertensives or diabetics. Other researches also
mentioned the association between CAWD and the above mentioned risk
factors [30]. It is worthy to note that in most cases of CAWD, no possible
risk factor can be found.

The treatment of CAWD is dependent on the specific defect. Generally,
initial care of the neonate entails prevention of hypothermia through
provision of warmth, intravenous dextrose containing fluids, intravenous
antibiotics, passage of nasogastric tube to decompress the upper
gastrointestinal tract and urethral catheter to monitor urine output which
equates with tissue perfusion. For unruptured omphalocele, non-operative
treatment which involves painting the omphalocele with epithelizing
agent is the most common method of treatment in our setting. Several
epithelizing agents such as silver sulphadiazine, povidone iodine, and
honey are used. A study from lle-Ife, Nigeria also used similar agents for
non-operative treatment of omphalocele [32]. The disadvantages of non-
operative treatment include long duration of hospital stay and the
attendant cost to the parents. In ruptured omphalocele and gastroschisis,
an operative procedure is required to reduce the bowel and repair the
abdominal wall. A silo is applied for gradual reduction of the eviscerated
bowel. Except relief of urethral obstruction (if there is any), no immediate
treatment is offered to neonates with Prune-belly syndrome.

Sepsis resulting from silo application in neonates with gastroschisis was
the most common complication recorded in the current series. The
immature immune status of the neonate and foreign body (silo) reaction
may be responsible for the high infection rate. The high infection rates
experienced with silo has been reported by other practitioners [33]. In low
income like Nigeria, silo is always improvised using surgical gloves and
drainage bags.

One-third of our patients expired due to overwhelming sepsis. This
mortality rate in the index study is comparable to the reports of Mayer et
al [34]. However, Anyanwu et al reported a mortality of 87% [35]. They
documented that this high mortality resulted from hypothermia and sepsis
that were present in the neonates before presentation to the hospital.
Mortality following treatment of CAWD may depend on the specific type
of CAWD, associated congenital anomalies and clinical condition of the
neonates at presentation [36].

Limitations of the study

1. Small number of neonates with CAWD. A larger number would have
availed better analysis

2. This is a hospital based observational study. Neonates with CAWD
delivered and treated outside the teaching hospital were not captured.
Investigations such as karyotyping and Echocardiography were not done.

Recommendation

Prenatal ultrasound should be encouraged in all pregnant women for early
detection of CAWD. Delivery should be conducted in a hospital with
pediatric surgery services for prompt and adequate care of neonates with
CAWD.
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Conclusion

CAWD is a spectrum of anomalies affecting the anterior abdominal wall
and has a prevalence of 2 per 10,000 births. Omphalocele and
gastroschisis are the most common types. Majority of our patients were
preterms and were delivered vaginally. Half of the CAWD were
diagnosed prenatally and there is low incidence of associated anomalies
in the present study. Treatment depended on the type of CAWD and
mortality rate was 16.7%.
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