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KEYWORDS ABSTRACT

Abdominal wall defect, Background: Gastroschisis is one of the common congenital anterior abdominal wall defects

Malformations, with uncovered abdominal contents (usually intestines) protruding through it. Immediate

INCERENES; reduction of the abdominal contents is crucial after birth because of the grave consequences

Mortality of delayed management. The aim of our study was to evaluate the early outcomes of
Gastroschisis at a tertiary care institute in India.

Methods: This prospective observational study was undertaken over a one-year duration
extending from January to December 2021 at our pediatric tertiary care teaching institute.

Results: There were 30 male and 28 female patients, out of which 37 were preterm neonates.
The mean birth weight was 2019+357g. Seven patients (12.07%) had major associated
malformations. Fifty (86.21%) patients underwent primary skin flap closure. Staged
reduction with silo was accomplished in five (8.62%) patients; three patients died during
resuscitation before any therapeutic procedure could be undertaken. Among 55 (94.83%)
patients with surgical procedures, only 26 (47.27%) could be salvaged with overall favorable
(survival) outcomes in 44.83% of patients. Mortality was high (92.59%, 25/27) in the
patients presenting with markedly edematous bowel with leathery peel. Seventeen (29.31%,
17/58) neonates died in the first 72 hours (postoperatively) due to complications of
abdominal compartment syndrome, eight (13.79%) patients died due to postoperative sepsis
with thrombocytopenia, and two (3.44%) had intestinal perforation. The duration of hospital
stay in neonates who survived ranged from one to four weeks.

Conclusion: Overall survival rates in our study were 44.83% markedly in contrast to the
series published in the recent literature. The outcome of preterm (premature) patients,
associated intestinal atresia, presence of edematous bowel with leathery peel, patients
requiring silo due to viscero-abdominal disproportion, necrotizing enterocolitis, and
associated malformations, was dismal.

INTRODUCTION Several factors like (i) antenatal diagnosis, (ii) mode of
delivery, (iii) type of abdominal wall closure, (iv) asso-
ciated malformations, (v) intestinal atresia, and (vi)
NEC have a bearing on the final outcome of neonates
with gastroschisis.[2,5] Gastroschisis is often diag-
nosed antenatally in developed nations. As per the
literature, the survival rate of neonates with gas-
troschisis is over 90%.[6] This is because of the de-
velopments in prenatal care, and neonatal intensive
care in the developed nations.[6] In contrast, these
defects are encountered postnatally at most of the
primary healthcare centers in India and then referred
to tertiary institutes. The morbidity and mortality in
our geographical area are under-evaluated. We did
this study with the aim of studying the early out-

Gastroschisis is a type of congenital paraumbilical,
full-thickness anterior abdominal wall defect on the
right side of the umbilical ring with uncovered ab-
dominal contents (usually small and large intestines)
protruding out through the defect.[1,2] It has an inci-
dence of 1 in 4,000 live births.[1,2] Malformations
involving other major organ systems are uncommonly
associated with gastroschisis, and they are usually
associated with either infarction or atresia of the pro-
lapsed bowel.[3,4] Reduction of the abdominal con-
tents is crucial within hours after birth as the neo-
nate is at risk for water and heat loss from the ex-
posed bowel, compromised intestinal circulation, and
infection.[4]
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comes of Gastroschisis from a tertiary care institute
in India.

METHODS

A single-center, prospective, observational study was
conducted in the Department of pediatric surgery of
SMS Medical College, Jaipur for one year extending
from January to December 2021. Ethical clearance
(IEC No. 548/MC/EC/2021) was obtained from the
institutional ethical committee before the initiation of
the study.

Case definition: Gastroschisis was defined as a con-
genital malformation characterized by visceral herni-
ation through a paraumbilical, full-thickness ab-
dominal wall defect on the right side of the umbilical
ring with an intact umbilical cord on the left side.[7]

Inclusion criteria: All patients with Gastroschisis pre-
senting in the neonatal period.

Exclusion criteria: Neonates with Gastroschisis pre-
senting postoperatively from other centers.

Methodology: Informed written consent was obtained
for the study. Clinical evaluation of all the patients
was performed including a detailed ante-natal and
post-natal history, complete clinical examination, and
local examination of the lesion(s) and co-morbidities.
The neonates were assessed concerning their demo-
graphic characteristics (age, sex, weight, prematurity,
antenatal diagnosis, etc.),
anomalies. Their vitals, hydration status, eviscerated
intestinal loops and viscera, anterior abdominal wall,
and fecal discharge were recorded. The presence of
cardiac murmur, condition of the spine, and ingui-
noscrotal region were observed.

and other associated

Management of new-born was initiated with resusci-
tation and stabilization in the surgical neonatal inten-
sive care unit (NICU). Attention was given to main-
taining a warm environment, keeping the baby dry,
and preventing heat loss. The herniated visceral con-
tents were enclosed with warm saline-soaked sterile

gauze and bandages. The umbilical clamp was re-
placed with a cord tie using sterilized thread. Blood
glucose levels were tested in neonates. Nasogastric
decompression and bladder catheterization were per-
formed. Intravenous access was accomplished in the
upper extremities for fluid resuscitation and broad-
spectrum prophylactic antibiotics. Bianchi reduction
without anesthesia was considered after stabilization
in the newborns who were deemed suitable according
to their general condition, the size of the defect, her-
niated organs, and the presence of viscero-abdominal
disproportion (VAD).[8] The surgical procedure (pri-
mary closure or silo application) for a patient was de-
cided according to the clinical condition of the neo-
nate, eviscerated bowel, and the preferences of the
operative team. Close monitoring of respiratory status
was done for the first 72 hours postoperatively be-
cause of the increased intra-abdominal pressure (IAP)
and its adverse hemodynamic consequences. Total
parenteral nutrition (TPN) was initiated in all neo-
nates, 24 to 48 hours postoperatively. A minimum of
seven to ten days of bowel rest, supportive care, and
vigilant clinical-radiographic monitoring were per-
formed.

Statistical evaluation: All the medical records were
carefully recorded in the Excel sheets and charts were
prepared. Statistical analysis was done by using a
statistical package for social sciences (SPSS software
version 20, IBM, India).

RESULTS

There were 30 male and 28 female patients with M:F
Ratio of 1.07:1 [Table 1]. There were 37 (63.79%) pre-
term (premature) and 21 (36.21%) term neonates [Ta-
ble 2]. None of the patients were diagnosed antenatal-
ly. All the patients were referred to our center from
other hospitals without proper protection of the evis-
cerated bowel. The birth weight ranged between
1300g and 3000g and the mean value was 2019+357g
[Table 1]. Four (6.89%) patients were very low birth
weights (<1500g); none of these patients survived.

Table 1: Sex distribution and birth weight in our patients

Characteristics Frequency (Percentage) Mean Birth Weight + SD gram) Range (gram)
Male 30 (51.72%) 2097 + 388 1400 -3000
Female 28 (48.28%) 1936 + 300 1300 - 2500
Total 58 (100%) 2019 + 357 1300-3000

Seven patients (12.07%) had major additional anoma-
lies. Four (6.89%) were diagnosed with cardiac anom-
aly (clinical/ECHO) and two (3.44%) had intestinal
atresia. One (1.72%) patient had a lumbosacral me-
ningomyelocele. Undescended testes (unilat-
eral/bilateral) were present in 11/30 (36.67%) male
patients. One of the patients with intestinal atresia
was managed with a stoma (ileostomy) made during
primary skin flap closure [Figure 1], while the other

patient was primarily closed. The latter patient died
before a second-look laparotomy could be performed
to repair atresia. A syndromic evaluation was not con-
templated in our study.

Three neonates did not have any operative proce-
dures. When herniated organs were carefully re-
viewed, the small intestines were herniated outside
the body in 100%, the colon in 87.93% (51), and the
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stomach in 72.41% (42) of the patients. Bianchi re-
duction could not be attempted in any patient due to
the poor general condition of the neonate and the
quality of the eviscerated bowel. Fifty (86.21%) pa-
tients underwent primary skin flap closure, while
staged reduction with silo was performed in five
(8.62%) patients. All five patients with staged silo re-
duction were attempted initially with primary skin
flap closure. The second operation could not be per-
formed on any patient with a silo because of postop-
erative mortality (within one to seven days). The sec-
ond operation (re-suturing the wound margins for the
exposed bowel loop) was performed on one (1.72%)
patient with skin flap closure. TPN was initiated in all
the neonates until they were able to tolerate oral in-
take.

Figure 1:

Clinical photographs of the neonate with
gastroschisis showing (A) exposed viscera with leathery peel
over the small intestines (black arrow) with ileal atresia (blue
arrow). (B) Postoperative photograph of this patient showing
vertical midline scar following skin flap closure with few
sutures in place along with ileostomy (white arrow).

Table 2: Predictors of outcome of patients in our study

.. . . Survival / Favourable Mortality / Unfavoura-
Clinical characteristics Frequency (Percentage) outcomes (Percentage) ble OUtCO:‘lgees] (Percent-
Gestational Age

Preterm 37 (63.79%) 15 (40.54%) 22 (59.46%)
Term 21 (36.21%) 11 (52.38%) 10 (47.62%)
Oedematous bowel loops with leathery peel
Present 27 (46.55%) 2 (7.41%) 25 (92.59%)
Absent 31 (53.45%) 24 (77.42%) 7 (22.58%)
Operative procedure
Primary skin flap closure 50 (86.21%) 26 (52%) 24 (48%)
Silo 5 (8.62%) 0 (0%) 5 (100%)
No intervention 3 (5.17%) 0 (0%) 3 (100%)
Total 58 (100%) 26 (44.83%) 32 (55.17%)

Among 55 (94.83%) patients with surgical procedures,
26 (47.27%) could be salvaged. Out of a total of 58
cases, favorable (survival) outcomes were seen in 26
(44.83%) patients. Thirty-two (55.17%) patients had
unfavorable (mortality) outcomes. Mortality was high
(92.59%, 25/27) in the patients presenting with
markedly edematous bowel with leathery peel. Mortal-
ity was higher (59.46%, 25/37) in preterm (prema-
ture) neonates than in term neonates (47.62%, 10/21)
[Table 2]. There was no statistically significant differ-
ence in mortality between the genders.

The causes of death in three patients who died before
any therapeutic procedure were late presentation (>48
hours of birth), sepsis, and hypothermia. Seventeen
patients (29.31%, 17/58) succumbed to death in the
first 72 hours with abdominal compartment syndrome
(ACS) due to VAD, followed by acute renal failure, aci-
dosis, and finally multi-organ failure in the early peri-
od. All these patients underwent primary skin flap
closure. Eight patients (13.79%, 8/58) died due to
postoperative sepsis with thrombocytopenia. Intesti-
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nal perforation with (or without) NEC developed in
two (3.44%, 2/58) patients. In two (3.44%, 2/58) pa-
tients the cause of death could not be confirmed. The
duration of hospital stay in neonates who survived
ranged from one to 4 weeks. The overall hospital stay
ranged from one day to four weeks.

DISCUSSION

Abdominal wall defects are a complex group of con-
genital abnormalities with a broad spectrum of mani-
festations and include mainly omphalocele, gas-
troschisis, hernia of the umbilical cord, Exstrophy
bladder, and rarely patent Vitello-intestinal duct.[1]
Gastroschisis is a common defect and is the focus of
this study. Gastroschisis is characterized by the com-
plete absence of the abdominal wall usually to the
right of the umbilical cord with evisceration of ab-
dominal contents (lacks peritoneal covering) which
include small and large intestines, sometimes stom-
ach and fallopian tubes (females) and occasionally
liver and spleen.[3,9,10] The defect is usually between
2 to 5 cm in size, with a normally developed and
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placed umbilicus. It has a prevalence of 1.36 per
10,000 live births and stillbirths.[11] Its etiology is
purported to be non-genetic in origin. The proposed
hypothesis is (a) vascular disruption of the right lat-
eral fold allowing the abdominal contents to eviscerate
and (b) occlusion of the omphalomesenteric artery
with resultant weakness of the abdominal and rup-
ture, in utero.[12-14]

In-utero diagnosis is an important consideration in
preventing morbidity and mortality.[4,7,13] In our
series, the antenatal diagnosis was not present in any
of the patients owing to (a) lack of routine antenatal
ultrasound facilities, (b) lack of IEC (information edu-
cation and communication), and also (c) factors relat-
ed to the Covid-19 pandemic (lockdown, restrictions,
fear visiting medical facilities), etc.

Gastroschisis classically presents with small, under-
developed abdominal cavities due to the evisceration
of the viscera (intestines). Also, malrotation of the in-
testines is its important constituent.[15] The eviscer-
ated and uncovered bowel is exposed to amniotic fluid
in utero causing it to become inflamed, edematous,
thickened, and sometimes matted bowel loops with
overlying peel over the serosal surface causing diffi-
culty in its reduction into the abdominal cavity
(46.55% in our series).[12,15,16]

The incidence of Gastroschisis was slightly higher in
males in our study, which was similar to other se-
ries.[2] The percentage of premature patients (63.79%)
in our series was also concurrent with other reports
from the West.[2]

Associated congenital anomalies in Gastroschisis may
be as high as 30%.[1] These include undescended
testes, congenital cardiac anomalies, trisomy 18, Mo-
bius syndrome, and Kallmann syndrome. Associated
abnormalities were present in 24% of cases in a series
from the Asian subcontinent.[6,15] Owen A et al di-
vided gastroschisis into simple or complex types ac-
cording to the presence of additional bowel damage
(perforation or atresia) to direct the operative tech-
nique.[3]

These abdominal wall defects are often diagnosed an-
tenatally and ideally, these neonates should be deliv-
ered by elective cesarean section in a center where
surgery can be performed or transferred immediately
after birth. In contrast to the developed nations, these
defects are encountered postnatally at most primary
health care centers in India and then referred to ter-
tiary referral institutes. We are a high-volume tertiary
center with 58 cases per year, while reports from cen-
tral Asia suggest approximately 3 cases/per year.[1]

The principles of management of gastroschisis are (i)
reduction of the viscera safely, (ii) evaluation for vis-
cero-abdominal disproportion, (iii) closure of the ab-

dominal wall defect with an acceptable cosmetic ap-
pearance, (iv) nutritional support, and (v) manage-
ment of associated anomalies (necrosis, atresia of
bowel) or complications.[7] Surgical management of
gastroschisis is variable and depends on the condition
of the neonate and the eviscerated contents with an
assessment of the degree of abdominal wall tension
before deciding the type of repair.[12] Surgical closure
of the abdominal wall is either primary or staged clo-
sure. Operative primary reduction with sutured fas-
cial defect closure is the reference standard operative
procedure.[4,7] Operative staged reduction is per-
formed either by skin flap closure or suturing a syn-
thetic material (using a silo) to the enlarged defect
and delayed defect closure. A staged procedure is a
salvage approach when reduction is considered un-
safe because of VAD which may result in abdominal
compartment syndrome. Silo may be silastic or Teflon
or spring-loaded silo (in NICU) where slow reduction
of eviscerated content is done (1-2 times/day) fol-
lowed by prosthesis removal and surgical closure of
defect (at 7-10 days).[4]

Non-operative ward reduction was not performed in
our series as none of the patients met the selection
criteria suggested by Bianchi et al.[4,8] Also, staged
reduction and delayed defect closure using preformed
silos were contemplated in 8.62% of cases in contrast
to 33% of all cases in the United Kingdom.[7]

Studies from the West indicate that the presence of
NEC (with or without a definitive diagnosis) was keen-
ly observed by the treating physicians.[2] In our
study, only cases with bowel perforation with or with-
out NEC which had developed in two patients were
recorded. While the survival percentage of these pa-
tients had reached as high as 91 to 97%, this was less
than half (44.83%) in our study.[2] Birth weight was
an important factor affecting the outcomes, none of
the patients less than 1500 g survived in our series.
Although statistically insignificant, birth weight was
lower in the mortality group than in survivors.[2]
Among the patients with associated malformations in
our series, there was only one survivor with associat-
ed ileal atresia (primary skin flap closure with loop
ileostomy). This was low as compared to the survival
rates in a study published 3 decades ago.[2]. The out-
comes were better as compared to a recent study from
Iran with only 25% survival rate.[17]

In our study, the outcome of preterm patients, asso-
ciated intestinal atresia, presence of edematous bowel
with leathery peel, patients requiring silo due to VAD,
NEC, and associated malformations was poor. This is
also consistent with previously published series.
[2,4,7,18] In our study, the primary cause of mortality
was ACS and multi-organ failure, and sepsis. In our
patients, the diagnosis of ACS was made on the basis
of clinical signs and symptoms e.g. oliguria, ab-
dominal distension, paralytic ileus, acute abdomen,
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hemodynamic instability, respiratory insufficiency
with increased ventilatory pressures, and radiological
findings.

Limitations of the study were that long-term out-
comes could not be evaluated due to poor follow-up
and resource limitations. Also, the mode of delivery
was not studied in our study.

We recommend that an early referral and prompt
management should be contemplated to improve the
prognosis of neonates with gastroschisis.

CONCLUSION

Overall survival rates in our study were 44.83% which
is markedly in contrast to the series published in the
recent literature. Also, the mortality rate was high
(85.71%) in patients with associated malformations.
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The outcome of preterm (premature) patients, associ-
ated intestinal atresia, presence of edematous bowel
with leathery peel, and patients requiring silo due to
VAD, postoperative NEC were dismal.
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