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ABSTRACT
Background: The anterior abdominal defects, especially gastroschisis and omphalocele have
high mortality rates in developing countries. Time to intervene has been hypothesized to be
associated with morbidity and mortality. The aim was to determine factors affecting
mortality in neonates with anterior abdominal wall defects.
Methods: This retrospective descriptive study was done at a tertiary pediatric care center.
The medical records of patients with a diagnosis of anterior abdominal defects
(omphalocele/gastroschisis/umbilical cord hernia) admitted at our center from Jan 2015 to
Dec 2019 were retrieved. The demographic and clinical data were studied including age, sex,
religion, gestational age, associated anomalies, electrolytes at admission, septic profile,
operative details, length of hospital stay, and mortality. The statistical data was fed on a
Microsoft Excel worksheet and analysis was done.
Results: Thirty-nine (39) neonates were included in the study. M:F ratio was 2:1, with 61.5%
belonging to the Hindu religion. The majority had term gestation (87.2%). Birth weight
ranged from 1.5 to 4 kg (mean 2.47 ±0.5 kg). Eighteen (18) neonates had gastroschisis, 15
omphalocele major and 6 omphalocele minor, with a median age of presentation at 1 day of
life. Time to intervention ranged from 0 to 5 days (interquartile range 1-1.25 days) after
admission. Primary closure could be achieved in the majority (66.7%), while ventral hernia
was created in 17.9% and the silo was needed in the rest. The mean postoperative length of
stay was 9.31 days (±9.85 days) with a survival rate of 38.5%. The mortality rate in
gastroschisis and omphaloceles were 61.1% and 38.1% respectively. The significant factors
for survival were birth weight, and primary abdominal wall closure.
Conclusions: The present study brings out a different clinical profile of anterior abdominal
wall defect patients. We recommend early surgery soon after stabilization and primary
abdominal wall repair whenever abdominal pressures permit.

INTRODUCTION
The gastroschisis and omphalocele account for the
most common anterior abdominal wall defects, with
an incidence of 1:12000 and 1:4000 live births,
respectively.[1,2] In gastroschisis, usually small
intestine, occasionally stomach or colon lies outside
body cavity without any protective sac or membranes.
While in omphalocele, a thin membrane surrounds
the protruding organs that may include the liver,
small intestine, spleen, stomach, or gonads.[3]
Gastroschisis is rarely associated with non-intestinal
anomalies, but intestinal atresias are found in up to
28% of cases. On the contrary, non-intestinal
anomalies, including cardiac defects and pulmonary
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hypoplasia, are reported in up to 24% to 50% of
omphalocele cases.[3-7] The overall survival in
gastroschisis is 92–96% in the developed world and
prognosis is determined by the degree of injury to the
bowel, the severity of illness in the first week of life,
and the immediate post-operative recovery.[8,9] The
mortality in omphalocele is higher (20%) and may be
related to other anomalies including intestinal atresia,
cardiac defects, or pulmonary hypoplasia.[3,10] These
anomalies and their severity affect survival rates for
live-born children with omphalocele.[11] We did this
retrospective study to estimate the mortality rate in
neonates with anterior abdominal wall defects and
whether there is any difference in the same as
compared to various other western studies. Also, we
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aim to study factors affecting mortality in these
patients.
METHODS
It was a retrospective study (descriptive) done at the
pediatric surgery department of a tertiary care
hospital after taking IRB approval. The hospital
medical records from Jan 2015 to Dec 2019 were
retrieved to find out cases of anterior abdominal wall
defects (omphalocele/gastroschisis/umbilical cord
hernia). All neonates presenting with anterior
abdominal wall defects were included in the study,
while those presenting late after escharization were
excluded from the study. The demographic and
clinical profile of patients were studied including age,
sex, religion, gestational age, birth weight, associated
anomalies, age at presentation, electrolytes at
admission, septic profile, duration between admission
and surgery (time to intervene), operative details,
length of hospital stay and mortality. The data was
fed on a Microsoft Excel worksheet and analysis was
performed. Mean, median, and the range were
calculated for continuous variables. Student t-Test
and chi-square test were used for statistical analysis
and a p-value < 0.05 was considered significant.
Management Protocol: Our institute is a referral
pediatric center with no facilities for labor. Hence, all
patients are outborn. In our institution, all ventral
abdominal defects are resuscitated at admission.
When stable, patients are taken for primary closure,
when feasible, or escharization, when primary closure
is not feasible with intact sac. If the sac is ruptured or
there is a complicated ventral abdominal wall defect
or gastroschisis not amenable to primary closure,
operative silo creation is resorted to, and staged
closure is done.
RESULTS
A total of 41 medical records of patients operated on
for anterior abdominal wall defect were retrieved. Two
infants with post escharization of sac were excluded
from the study and 39 neonates were included. The
demographic and clinical details are mentioned in
Table 1. Only 2 neonates had positive blood culture
sent at admission and received antibiotics as per
sensitivity pattern. Thirty-six out of 39 neonates had
signs of dehydration at presentation and 28 had
abnormal electrolytes, while all received fluid
resuscitation at admission. The survival findings are
presented in Table 2. Four patients who went home
against medical advice were considered mortality for
analysis as the condition at discharge was not
compatible with the life.
The mortality rate in gastroschisis and omphaloceles
were 61.1% and 38.1%, respectively, with an overall
survival rate of 38.5%. The duration between
admission and surgery (time to intervene) was not

found to be significantly associated with mortality,
though half of the neonates operated the next day
after admission survived while 5 (71.5%) among the 7
operated immediately after admission expired. The
birth weight of >2.6 kg was associated with significant
overall survival (p=0.02). There was no statistical
significance in mortality among various types of
anterior abdominal wall defects. The primary
abdominal wall closure was associated with
significant overall survival (p=0.01). Postoperative
hospital stay was significantly high in the survival
group (p=0.002).
DISCUSSION
The antenatal diagnosis of anterior abdominal wall
defects has seen an upsurge. It may be due to better
equipment and expertise of radiologists over time. It
provides the benefit of parental counseling and helps
in planning the delivery of the baby. It is suggested
that the delivery be planned at a center with neonatal
surgery facility and early repositioning of the bowel
before bowel edema or injury sets in. However, the
same has not been seen in developing countries. It is
even more important in omphalocele, which is associated with frequent concomitant abnormalities.
Goetzinger et al. studied sonographic predictors of
postnatal bowel atresia in fetal gastroschisis and
found that intra-abdominal bowel dilation >14mm
was associated with an increased risk for postnatal
bowel atresia in fetal gastroschisis.[12]
The survival in omphaloceles depends on associated
anomalies.[11,13] The large defects in omphalocele
are usually managed conservatively, allowing the sac
to epithelialize and postponing surgery till later in
life.[14] During the study period, we had 2 infants
post-escharization or epithelization of the sac and
successfully underwent adhesiolysis and abdominal
wall closure.
As per our hospital policy, primary abdominal wall
closure was attempted in all patients with gastroschisis/omphalocele. If intra-abdominal pressure
was high at attempted primary closure, only skin cover (ventral hernia creation) was attempted. If high abdominal pressure precluded it, silo formation was attempted followed by staged closure.
There was male preponderance in our study, similar
to the study by Bucher et al and Erdogan et al.[15,16]
Roessingh et al. studied 68 cases of gastroschisis retrospectively from 2000 to 2007 and found that 53%
were females.[17]
In our study, 16 out of 18 gastroschises (88.9%) were
simple gastroschisis. Two gastroschisis patients
(11.1%) had associated anomalies (microcephaly and
hydrocephalus) while 8 omphalocele patients (38%)
had associated anomalies (cardiac and hydrocephalus
most common). Schmedding et al. reported similar
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results with 82 % of gastroschisis as simple and
mainly associated anomalies in omphalocele were trisomies (18 and 21), cardiac anomalies, and urinary

tract anomalies.[18] Our non-GI anomaly rate in gastroschisis was similar to that reported by Payne et
al.[15,19]

Table 1: Demographic and clinical profile of patients operated for anterior abdominal wall defects
Parameter

N

Percentage

Gender

p value
0.26

Male

26

66.7%

Female

13

33.3%

Hindu

24

61.5%

Muslim

15

38.5%

Religion

Gestational Age

0.13

Term

34

87.2%

Pre-term

5

12.8%

Weight

<0.001

Mean

2.47 kg

Standard deviation

0.50 kg

Type of Defect
Gastroschisis

18

46.2%

Omphalocele Major

15

38.5%

Omphalocele Minor

6

15.4%

Age at presentation
Min

0 day

Max

13 days

Median
Interquartile range

1 day
1-2 days

Procedure Done
Primary Closure

26

66.7%

Silo Formation

6

15.4%

Ventral Hernia

7

17.9%

Days Waiting for Surgery

0.0003

Min

0 day

Max

5 days

Median

1 day

Interquartile range

1-1.25 days

Length of Stay after Surgery
Min

0 day

Max

43 days

Median
Interquartile range

7 days
2 - 10 days

Outcome
Survived

15

38.5%

Expired

20

51.3%

LAMA

4

10.3%
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Table 2: Survival Statistics
Survived

Expired

Total

≤ 2.6 kg

10

16

26

>2.6 kg

10

3

13

Total

20

19

39

Gastroschisis

7

11

18

Omphalocele

13

8

21

Total

20

19

39

Primary Closure

17

9

26

Silo Formation

0

6

6

Ventral Hernia

3

4

7

Total

20

19

39

Birth Weight

p value
0.02

Type of Defect

0.17

Surgery Done

0.01

Time to Surgery

0.36

0 days

2

5

7

1 day

11

11

22

2 days

4

2

6

>2 days

3

1

4

Total

20

19

39

< 7 days

5

14

19

≥ 7 days

15

5

20

Total

20

19

39

Length of Stay

0.002

The mean birth weight in our study was 2.47 ±0.5 kg,
similar to Payne et al., Watanabe et al., and Overcash
et al.[19-21] The gestational age as reported by Payne
et al. was 36, ±2 weeks, while Erdogan et al. reported
14 preterm gestations out of 29 gastroschisis
neonates.[16,19] We, however, have mostly term
neonates in our series. We had 5 preterm neonates in
our study including 4 with gastroschisis. The low
number of preterm neonates in our study may be due
to the fact that our institute does not have any inborn
neonates. Thirty-six out of 39 neonates had signs of
dehydration at presentation and 28 had abnormal
electrolytes (hyponatremic dehydration). All neonates
received fluid resuscitation at admission. We did not
see any significant effect of dyselectrolytemia at the
presentation on survival.
In our study, 10 out of 18 gastroschisis (55.5%) and
16 out of 21 (76.2%) omphaloceles could achieve
complete primary closure. These closure rates were in
accordance with other studies in the literature.[19-23]
The overall primary closure rate in our patients
(66.7%) was less as compared to the study by
Schmedding et al. (73%). Due to the limited availability of postoperative mechanical ventilation at our center, neonates with borderline abdominal pressures
had to be managed by a ventral hernia or silo creation
rather than complete primary closure.

We considered LAMA (left against medical advice) patients as potential mortality as it is not possible for a
neonate to survive at home without achieving full
feeds at the hospital especially in poor socioeconomic
strata and limited access to nutrition and medical
care at remote places. There was a huge difference in
our mortality rates as compared to various other
studies.[15-24] These differences might be due to various demographic and environmental factors in middle-income countries like India. Wright et al. emphasized the role of surgical intervention in the survival
of gastroschisis and documented a high mortality rate
with contrasting statistics. It has 75% to 100% mortality in low middle-income countries while it is <4%
in high-income countries.[24] In our study, the majority of mortality in both groups happened within 7
days of operation. Schmedding et al. also reported
that half of gastroschisis mortality patients and 44%
of omphalocele mortality patients expired in the first
10 days of life.[18]
The significant factors for survival in our patients
were birth weight >2.6 kg (p=0.02) and primary
abdominal wall closure (p=0.01). It is not in
concordance with the developed world where birth
weight above 1500 grams is associated with better
survival.[18] This might be explained with better
availability of intensive care, mechanical ventilation,
parental nutrition, and medical resources in developed nations. High mortality rates in our study also
explain the lesser median length of hospital stay (7
days) as compared to 33 days, 33 days, and 55 days
as studied by Melov et al., Payne et al., and Bucher et
al.[15,19,22]
Traditionally, omphalocele had been classified as major and minor variants depending on the size of the
defect. The omphalocele minor was labeled with defect
size 4cm. Though this distinction is not being followed
currently. Kumar et al. studied the impact of omphalocele size on associated anomalies and found that
small omphalocele size (≤4 cm) correlates with an increased prevalence of associated gastrointestinal
anomalies, a lower prevalence of cardiac anomalies,
and a higher predominance of male sex (P = 0.01).[25]
In our study, all 6 patients with omphalocele minor
were incidentally male, none had cardiac anomalies
or gastrointestinal anomalies.
A meta-analysis by Kunz et al. showed that silo closure was associated with better clinical outcomes in
the studies with the least selection bias, but when all
studies were included, primary closure was associated with improved outcomes.[26] In our study also,
primary closure was associated with improved survival. However, all 6 patients who underwent silo creation expired. We can relate this to sepsis and inadequate support in form of parenteral nutrition in these
babies.
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The limitations of the study include the retrospective
design. Our center is a purely children’s hospital,
thus selection bias in form of including only outborns
with no benefit of antenatal diagnosis or early surgery
being provided to the babies. Although only 2 children
had positive blood cultures at admission, there are
likely high infection rates missed by investigations at
admission.
CONCLUSION
The present study brings out a different clinical
profile of our subset of anterior abdominal wall defect
patients in comparison to the Western world. We
found that the birth weight, and primary abdominal
wall repair were the factors affecting survival in

neonates with ventral abdominal wall defects. We
recommend early surgery soon after stabilization and
primary abdominal wall repair whenever abdominal
pressures permit.
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