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A b s t r ac t
Gastroschisis is a congenital defect in the abdominal wall that is typically located to the right of the umbilicus. The intestines, and sometimes
parts of the liver and the stomach, also protrude into the amniotic space. Unlike in omphaloceles, these visceral organs do not have a covering
sac and are directly exposed to the amniotic fluid. The organs show variable degrees of inflammatory changes and scarring. In this review,
we have summarized currently available information on the anatomical changes in the intestine directly exposed to the amniotic fluid, the
etiopathogenesis, treatment, and prognosis.
Keywords: Abdominal wall defect, Amniotic fluid, Atresia, Chronic hypertension, Congenital, Gastroschisis, Neonatal intensive care unit, Pulmonary.
Newborn (2022): 10.5005/jp-journals-11002-0041

H i g h l i g h ts
•
•

•

•
•

Gastroschisis is a congenital abdominal wall defect in which
the intestines and other abdominal viscera protrude into the
amniotic space. The incidence is 4.3 per 10,000 live births.
The lesions of gastroschisis are typically classified as either
simple or complex. Simple gastroschisis is an isolated anomaly,
whereas complex gastroschisis is complicated by problems such
as intestinal atresia, stenosis, perforation, volvulus, and bowel
wall ischemia and/or necrosis.
In gastroschisis, there is an incomplete fusion of lateral body
wall folds of the embryo during the fourth week of gestation.
This results in the protrusion of abdominal organs through the
abdominal wall.
Gastroschisis can be diagnosed on prenatal ultrasound scans as
early as 12 weeks gestation. Careful monitoring of these fetuses
before delivery can improve outcomes.
Surgical treatment varies by institution. Some experts favor
an initial silo bag placement with staged closures in most
patients, whereas others may choose primary closures in some
infants.

Introduction
Gastroschisis is a rare congenital abdominal wall defect in which
the intestines, and occasionally the stomach and/or the
liver protruding into the amniotic space.1,2 The parts of the
gastrointestinal tract exposed to amniotic fluid frequently show
edema and inflammatory changes, which can damage the
seromuscular layer. In this review, we have summarized currently
available information on the anatomical changes, etiology,
pathophysiological changes, clinical features, treatment, and
prognosis of gastroschisis. We have included data from our
clinical units and an extensive literature search in the databases
All authors are members of the Global Newborn Society (https://www.
globalnewbornsociety.org/).

1,2,4

Division of Neonatology, King Saud Medical City, Riyadh, Saudi
Arabia
3,5
Department of Surgery, Azerbaijan Medical University, Baku,
Azerbaijan
6
Department of Pediatric Surgery, King Saud Medical City, Riyadh,
Saudi Arabia
7
Division of Neonatology, Institute of Child and Mother Health, Dhaka,
Bangladesh
8
Rainbow Children’s Hospital and Perinatal Care, Hyderabad,
Telangana, India
9
Lifeline Medical Institutions, Jalandhar, Punjab, India
10
Department of Pediatrics, Cohen Children’s Medical Center, New
York, United States of America
11
Division of Neonatology, Mount Sinai Children’s Hospital, Chicago,
Illinois, United States of America
12
Weatherby Healthcare, Fort Lauderdale, Florida, United States of
America
Corresponding Author: Roya Huseynova Arif, Division of
Neonatology, King Saud Medical City, Riyadh, Saudi Arabia, Phone:
+96 6508463068, e-mail: r.huseynova@ksmc.med.sa
How to cite this article: Arif RH, Mahmoud LB, Ali ABES, et al.
Gastroschisis: Anatomic Defects, Etiopathogenesis, Treatment, and
Prognosis. Newborn 2022;1(3):287–296.
Source of support: Nil
Conflict of interest: None

PubMed, EMBASE, and Scopus. To avoid bias in the identification
of studies, keywords were short-listed in a priori discussions and
from PubMed’s Medical Subject Heading (MeSH) thesaurus.
The term gastroschisis is derived from the Greek word
“laproschisis,” meaning “belly-cleft.” It was used in the nineteenth
and early twentieth centuries by teratologists to designate all
abdominal wall defects. Anatomically, gastroschisis is seen
most frequently located to the right of a normally-positioned
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Figs 1A and B: Anterior abdominal wall defects in gastroschisis, compared with an omphalocele. (A) In gastroschisis, there is no covering over
the intestinal loops. Many segments show obvious inflammation with matting, dilatation, and a covering of a fibrinous inflammatory rind
(arrow). The abdominal wall defect is frequently inferolateral to the umbilicus on the right side; (B) Gastroschisis should be differentiated from
an omphalocele, which is an anterior abdominal wall defect where the viscera herniate through the umbilical cord and are enclosed in most
cases within a covering amniotic sac

umbilicus (Fig. 1). The frequency of intrauterine fetal demise is
low, although the incidence of preterm delivery and intrauterine
fetal growth restriction may be high. 3 Gastroschisis is generally
not associated with other congenital anomalies, but 5–20% may
have neuromuscular, cardiac, pulmonary, renal, or urological
abnormalities.4 Chromosomal abnormalities are uncommon in
infants with gastroschisis.5
Gastroschisis lesions are typically classified as either simple or
complex. Simple gastroschisis is an isolated anomaly and needs
treatment for intestinal anatomy and autonomy. In contrast,
one-third of these patients have complex gastroschisis with
associated intestinal atresia, stenosis, perforation, volvulus,
bowel ischemia, and/or necrosis.6 These infants need support
for gut dysmotility, but may also require extensive medical and/
or surgical treatment for the associated intestinal anomalies.7 In
most cases, gastroschisis is readily detectable on prenatal fetal
ultrasonography (US). The specificity figures may reach as high as
>95%, and may allow for a planned delivery in an appropriately
specialized obstetrical/neonatal units with appropriate surgical
support. 8
Treatment of gastroschisis is associated with considerable
practice variation in terms of timing of delivery, closure techniques,
and nutritional management, and postnatal management.
Compromised mesenteric perfusion can result in necrosis of the
bowel, atresia, and short bowel syndrome. After surgery, many
patients may have prolonged feeding intolerance. The morbidity
of gastroschisis is principally determined by the severity of the
bowel damage existing at birth, and postnatal management
purposes include reducing the bowel back into the abdominal
cavity without trauma to the intestine, closure of the abdominal
wall defect, avoiding increased intraabdominal pressure, and
enteral feed initiation.9 The mortality figures may reach up to 5%.10

E p i d e m i o lo g y
The overall incidence of gastroschisis is 4.3 per 10,000 live births.
Unlike the observations in many other anomalies, the average age
of women who gave birth to infants with gastroschisis may be lower
than that of controls.11,12 In the past few decades, the incidence of
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gastroschisis may have increased;13 in one study, the rate increased
from 2.9 to 6.4 per 1,000 discharges over 12 years (1997–2008)
and then declined gradually over the next 4 years (2008–2011) to
4.7 per 1,000 discharges. The frequency seems to have stabilized
since then.14
Gastroschisis has been associated with teen pregnancies with
age maternal less than 20 years and age-independent nulliparity;
maternal exposure to cigarette smoke, illicit substances, alcohol,
and environmental chemicals; lower maternal body mass index
(BMI) and poor nutrition; and lower socioeconomic status.15–20
Urinary and sexually-transmitted infections acquired shortly
before or during the first trimester of gestation have also been
associated with increased gastroschisis, possibly due to altered
immune responses. 21–23 In contrast, higher pre-pregnancy BMI
may be protective. 24 Other protective factors may include chronic
hypertension, high educational attainment, and non-Hispanic
black race.25–27

A n ato m i c a l O r i g i n

of

Gastroschisis

In gastroschisis, there is an incomplete fusion of lateral body wall
folds of the embryo to form the anterior body wall which occurs
normally during the fourth week of gestation. Consequently,
the abdominal organs extrude through the abdominal wall
and the intestines herniate to the right of the umbilicus. The
etiopathogenesis leading to the observed pathoanatomy of
gastroschisis is poorly understood. Several hypotheses have been
proposed:
Duhamel28 proposed that the defect arises as a result of
the failure of differentiation of the embryonic somatopleural
mesenchyme due to some teratogenic exposure during the 4th
week of gestation leading to intestinal herniation. However, this
hypothesis fails to explain why the mesoderm defect would occur
in such a small area.
Shaw29 suggested rupture of the amnion around the umbilical
ring causing weakening of the body wall allowing gut herniation,
however, the mechanism was not clearly determined, and the
hypothesis was not supported by any pathological changes notable
in the embryos.
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DeVries 30 hypothesized that the abnormal involution of
the right umbilical vein resulted in diminished viability of the
surrounding mesenchyme and paraumbilical tissue in the body
wall in that region, leading to gut herniation. However, the relative
lack of umbilical venous drainage of the anterior abdominal wall
reduces its credibility.
Hoyme et al.31 postulated that the rupture of the right vitelline
artery (omphalomesenteric) in the umbilical region with subsequent
infarction and necrosis of the body wall at the base of the cord
resulted in intestinal herniation. However, this postulated sequence
of events has lost some credibility because of evidence that the
abdominal wall may be perfused primarily by the dorsolateral aortic
branches, not the vitelline arteries.
Feldkamp et al.32 proposed that the abdominal wall defects
in gastroschisis may be created by abnormal folding of the ventral
body wall. Asymmetry in body folds, the position of organs, and
vascular development may explain the occurrence of gastroschisis
specifically on the right side, and the skin growth between the
defect and the umbilical cord may result from the growth of
ectodermal tissues.
Stevenson et al.33 postulated that the presence of folding defect
cause failure of the yolk sac and related vitelline structures to be
incorporated into the umbilical stalk and create a new defect in the
abdominal wall separating the abdominal cord through which the
intestine gets extruded into the amniotic cavity at the right side of
the umbilical ring.
Rittler et al. 34 reported the presence of amnion weakness,
vascular changes, or insufficient tissue development in the
periumbilical region leading to a defective umbilical ring with a
subsequent detachment of the umbilical cord towards the right
side of the ring and gut evisceration.
Lubinsky35 proposed vascular thrombotic event in the space to
the umbilical ring generated by the normal involution of the right
umbilical vein damaging the adjacent tissue growth and causing
herniation of the abdominal viscera.
Bargy and Beaudoin36 stated that teratogens may cause a
rupture of the amnion in the flaccid part of the umbilical cord
during the early gestational weeks, the period of physiological
umbilical hernia.
Opitz et al.37 considered that gastroschisis is a primary midline
defect that involves the umbilical canal from amniotic to peritoneal
space and its umbilical ring, either through non-closure or rupture
of the membrane covering the area, mostly to the right, between
the cord and the edge of the ring.

E t i o lo g y
Current information emphasizes the primary role of nongenetic/environmental factors as primary; genetic factors may
possibly enhance the individual’s susceptibility. As noted above,
epidemiological associations have been noted with maternal age,
early initiation of sexual activity, and genitourinary infections.21
Stress-induced enhancement of inflammation might also be
an important variable. 23 Maternal exposure to tobacco, alcohol
or illicit drugs may be associated. Environmental exposures to
nitrosamines such as atrazine, cyclooxygenase inhibitors such as
aspirin and ibuprofen, decongestants such as pseudoephedrine
and phenylpropanolamine, and pain relievers/addiction agents
such as opioids;15 antihistamines;38 antithyroid medications;39 and
radiation40 may also be important. Studies have also associated

nutritional factors such as a high preconception caloric intake;
deficiency of methionine and threonine;41 and that of folic acid.42
The role of genetic factors in the pathogenesis of gastroschisis
is less clear. Family cases of twins and distant relatives have been
noted.43,44 Chromosomal anomalies have been associated with
an isolated frequency of 82.1%.17,45 There is a possibility that
gastroschisis may result from the interaction between biological
and molecular mechanisms in genetically-predisposed embryos/
fetuses during the first 10 weeks of development.45 Some stu
dies have linked genes related to vascular compromise with
environmental factors as increasing the risk of gastroschisis. In a
case–control study of 57 gastroschisis cases and 506 controls, Torfs
et al. 46 linked DNA polymorphisms in 32 genes important in
maintaining angiogenesis, blood vessel integrity, inflammation,
wound repair, and dermal/epidermal strength. Single nucleotide
polymorphisms (SNPs) in the intercellular adhesion molecule
(ICAM)-1, the nitric oxide synthase (NOS)-3, and the natriuretic
peptide precursor (NPPA)-3 have been identified with increased
risk for gastroschisis for heterozygotes. In ICAM1, glycine 241 to
arginine [G241R; odds ratio (OR) = 1.7]; a glutamic acid to aspartate
(glu298-to-asp variant 163729.0001; OR = 1.9; and 2238T>C, OR =
1.9, respectively) have been implicated. The three SNPs showed a
strong interaction with maternal smoking (OR, 5.2–6.4) for smokers
carrying 1 or 2 variant alleles compared to wildtype nonsmokers.
In another study, Lammer et al.47 reviewed the evidence supporting
a gene-environment model of gastroschisis involving the VEGFNOS3 pathway. Gastroschisis has also been associated with Smith–
Lemli–Opitz syndrome.48,49

P r e n ata l D i ag n o s i s – U lt r a s o u n d ;
D i f f e r e n t i at i o n f r o m O m p ha lo c e l e s
Gastroschisis can be diagnosed on prenatal ultrasound scans as
early as 12 weeks’ gestation.20,50 Gastroschisis should be suspected
when there is (a) appearance of eviscerated bowel, with features
such as bowel dilatation and/or wall thickening; (b) absence of a
covering membrane or a sac; (c) identification of the site of cord
insertion relative to the defect (the defect is paraumbilical, most
often right-sided); (d) identification of eviscerated organs; and
(e) identification of associated malformations to (i) differentiate
simple vs complex gastroschisis, and (ii) to identify sonographic
risk features that predict the possibility of bowel injury at birth.50
Fetal bowel dilatation >20 mm prior to delivery has been associated
with poorer outcomes.51 Other prenatal sonographic features in
gastroschisis that are associated with poor outcomes are intestinal
atresia, volvulus, or perforation. 52 Overall, it has a much better
prognosis than omphalocele. 33,50 The reported rate of associated
anomalies seen in gastroschisis ranges from 7% to 17%; very few
are thought to have a genetic basis, and most prenatal diagnostic
centers do not routinely offer fetal karyotyping for gastroschisis.50
The importance of differentiating gastroschisis from omphalocele
is critical given the differences in the associated malformation
profile of the two anomalies (Fig. 1). Omphalocele is an anterior
abdominal wall defect with visceral herniation through the
umbilicus. This is a developmental defect where the intestine
that is normally herniated into the amniotic cavity fails to return
to the abdomen at approximately 12 weeks of gestation. 53
Omphalocele can be differentiated from gastroschisis based
on the presence of a covering amniotic sac. The location of the
defect relative to the umbilical cord insertion is also of diagnostic
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Table 1: Differences between gastroschisis and omphalocele
Gastroschisis

Omphalocele

Gastroschisis: 1 case in 2,229 births (about 1,871 infants each year).57

Omphalocele: 1 case in 5,386 births (about 775 babies annually).57

Epidemiologic data over the last few decades show that the incidence
of gastroschisis has increased 3–4-fold.14

Epidemiologic data over the last 4–5 decades show that the
incidence of omphalocele has remained constant.14

Gastroschisis is more common in young mothers with low gravida;
it is associated with prematurity and small-for-gestational-age (SGA)
neonates.

Omphaloceles are associated with increased maternal age.13

Embryopathy.

Fetopathy.

Location: right side.

Location: center.

No umbilical cord.

Umbilical cord inserted in the caudal area of the hernial sac.

Content not covered by sac.

Has peritoneum-amniotic membrane.

High level of serum levels of α-fetoprotein due to evisceration even
higher than in omphalocele cases.50

Lower level of α-fetoprotein compared to gastroschisis.

Content: intestine (100%), colon, bladder, gonads (occasionally).

Content: intestine, liver, spleen, colon, bladder (occasionally).

Rarely associated with other congenital anomalies (15%).

Frequently associated with other congenital anomalies (40–80%).
Omphaloceles are associated with trisomy 13, 18, and 21 (in 25–50%
of cases) and with Beckwith–Wiedemann syndrome.58

Lower overall mortality in infants with gastroschisis compared to
those with omphalocele.

importance; the defect in omphalocele is within the insertion of
the umbilical cord into the abdominal wall. This contrasts with the
defects in gastroschisis that are paraumbilical, most often to the
right. Unlike in gastroschisis, the intestine does not show inflam
mation as it is not continuously exposed to amniotic fluid.54 A prenatal
diagnosis of omphalocele in the first trimester conveys a greater than
50% risk of associated chromosomal abnormality, in addition to a risk
of other major syndromic and isolated somatic malformations, many
of which are lethal.55 Rarely, a ruptured omphalocele may result in the
inadvertent sonographic diagnosis of gastroschisis.56 The distinction
between gastroschisis and omphalocele is summarized in Table 1.
Although ultrasound is still the gold standard for the assessment
of fetal malformations, many centers have now started offering
magnetic resonance imaging (MRI) for prognostic assessment
of gastroschisis with intestinal atresia, allowing better perinatal
management and parental counseling.52,60 Fetal MRI volumetry
can predict the need for silo bag treatment in gastroschisis with
reasonable accuracy and might help in planning for treatment.61

M a n ag e m e n t
The management of infants with gastroschisis requires the
following:
•
•
•
•
•
•

Prenatal care;
Delivery at a specialized center with expertise in monitoring
and pediatric surgery;
Management guided by the physiological stability and condition
of the intestine;
Close monitoring of general condition, respiratory condition,
and bowel viability;
Reduction of the bowel back into the abdominal cavity with
minimal injury;9,62 and
Initiation and optimal management of enteral feeding.

All these aspects of management continue to be debated and
there is still considerable center-to-center variability in treatment.
290
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Higher mortality rate compared to those with gastroschisis.59

Fig. 2: Prenatal ultrasound evaluation shows characteristic features
of gastroschisis. Bowel loops can be seen floating outside the fetal
abdomen in the amniotic cavity (arrow). Unlike in omphaloceles (not
shown), there is no peritoneal covering

The following sections summarize the evidence for each of these
domains of care.

Prenatal Management
Once gastroschisis is diagnosed, fetal growth and amniotic fluid
volume are measured by sonographic assessment at 3–4-week
intervals starting at 24-weeks’ gestation (Fig. 2).63 Oligohydramnios
may be related to fetal growth restriction and is a risk for cord
compression, while polyhydramnios may be predictive of bowel
atresia.64 Growth restriction in fetuses with abdominal wall defects
may predict increased adverse neonatal outcomes.65
Although fewer infants with isolated gastroschisis have
chromosomal anomalies, the risk is higher in those with
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extraintestinal structural abnormalities. In these cases, amniocentesis
may be warranted for evaluation and further management.66

Time of Delivery
The preferred mode of delivery and timing of delivery is
controversial. Although gastroschisis can be easily recognized on
prenatal ultrasound with the visualization of intestinal loops float
ing in the amniotic cavity without a covering membrane, there is
still no consensus on the ideal timing of delivery, the prognosis, and
the best treatment strategy. Consequently, there is considerable
variability in treatment.67
Some studies favor premature delivery based on the
assumption that intestinal inflammation progressively increases
with the duration of pregnancy due to continued exposure to
amniotic fluid.68,69However, other studies such as one by Segel
et al.70 found no benefit for Cesarean sections in terms of bowel
ischemia, small bowel obstruction, necrotizing enterocolitis, sepsis,
and mortality.
Early delivery has also been considered to reduce bowel
matting. However, there are data showing above 3% reduction
in severe matting with every extra week a fetus was in utero.71
Hence, planned delivery before 36 weeks of completed gestation
does not seem to confer any short- or long-term advantages
in outcome but may actually contribute to adverse outcomes
related to prematurity.72 Premature delivery (<35 0/7 weeks) was
associated with a longer duration of ventilation support and longer
dependence on the parenteral nutrition (PN) compared to the late
preterm (35 0/7–36 6/7 weeks) and early term (from 37 0/6 to 38 6/7
weeks) gestation.73 The authors also found a similar frequency of
stillbirths and neonatal deaths during late preterm and term periods.

Mode of Delivery
The advantages of a Cesarean section versus vaginal delivery have
been evaluated with many studies. Current literature does not
advocate routine Cesarean delivery for fetuses with gastroschisis,
and the decisions to determine the mode of delivery may be
based on obstetrical indications.74 The fetal/neonatal outcomes
do not seem to be influenced by the mode of delivery;75 there are
actually some data indicating that Cesarean deliveries performed
for obstetric reasons were actually associated with higher rates
of respiratory distress, gastrointestinal dysfunction, and bowel
stenosis.

Surgical Procedures
The goals of surgical management are reduction of the herniated
viscera into the peritoneal cavity and closure of the abdominal
wall defect, while minimizing the risk of abdominal compartment
syndrome. While the condition of the exposed bowel and the
degree of abdominal-visceral disproportion primarily dictate
the type and timing of surgical intervention, other factors such
as gestational maturity, infant’s weight, and co-morbidities also
need to be considered. Two surgical options are currently available,
primary- and staged-reduction.
Primary reduction of gastroschisis is usually performed if the
herniated bowel can be safely placed back into the abdominal
cavity without causing excessive intra-abdominal pressure (Fig. 3).
Following the reduction of the bowel into the abdominal cavity,
the defect can be closed either by the sutured fascial closure or
by sutureless closure technique. If there is a risk of increased intraabdominal pressure, only the skin can be approximated, and the
fascial defect can be repaired later as an umbilical hernia. One study

Figs 3A and B: Primary reduction of gastroschisis. This procedure is
usually performed if the herniated bowel (A) can be safely placed back
into the abdominal cavity without causing excessive intra-abdominal
pressure. The defect in the abdominal cavity can be closed either by
the sutured fascial closure (B) or by a sutureless closure technique. This
infant required endotracheal intubation and short-term treatment with
low-medium ventilatory settings

showed that primary closure allows recovery with fewer ventilator
days, shorter duration of PN, and shorter length of hospital stay.76
Another showed that primary closure showed improved neonatal
outcomes, including shorter time to initiate and reach full enteral
feeds, length of hospitalization, and lower risk of surgical wound
infection.73
Unfortunately, many infants run the risk of developing
abdominal compartment syndrome after primary reduction. This is
a serious and potentially-life-threatening complication, and may be
associated with respiratory compromise and ischemia of the lower
limb, kidneys or the intestines. Intragastric or intravesical pressures
above 20 mm Hg, or central venous pressure above 4 mm Hg may
correlate with decreased renal and/or intestinal perfusion, and may
manifest with abdominal compartment syndrome.77,78 In infants
receiving respiratory support, peak inspiratory pressures below
25 cm H2O after closure are reassuring and predict lower risk for
abdominal compartment syndrome.79
If a primary repair is expected to increase the abdominal
pressure and possibly impede respiratory and circulatory function,
staged reduction should be performed. Staged reduction is
achieved by the placement of a spring-loaded silo that provides
coverage to the exposed bowel, protects it from infection or
loss of fluids (Fig. 4). The spring-loaded ring of the silo is inserted
through the abdominal wall defect and rests beneath the fascia
inside the abdominal cavity without the need for placement of
fascial sutures. The procedure can be performed at the bedside
under mild sedation/analgesia, without the need for endotracheal
intubation. The transparent bag covers the eviscerated bowel,
which is reduced daily. Once the bowel is completely reduced into
the abdomen closure is performed using either the sutured fascial
closure or the sutureless closure techniques. This gradual approach
has shown an overall survival rate of more than 90%.80 Staged
reduction has shown comparable results to the primary reduction.80
In a meta-analysis of randomized studies, the placement of a silo
with delayed closure showed better outcomes.80 Staged reduction
with silo placement has the advantage of achieving reduced intraabdominal pressure at the time of definitive closure, leading to
improved splanchnic perfusion, resulting in faster return of bowel
Newborn, Volume 1 Issue 3 (July–September 2022)
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Figs 4A and B: Staged reduction of gastroschisis. (A) Gastroschisis at birth; (B) Many surgeons adopt a staged approach in which they place the
bowel loops into a silo bag until there is improvement in perfusion with decreased cyanosis, edema, and inflammation. Once there is notable
improvement in the physical condition of the bowel loops, these infants are taken for a secondary surgical procedure with replacement of
the loops into the abdominal cavity

function, reduced rates of necrotizing enterocolitis and decreased
risk of long-term bowel dysfunction.81,82 Placement of a silo also
allowed for ongoing assessment of bowel perfusion through the
transparent bag. Prolonged use of the silo, however, can lead to
pressure necrosis around the silo ring.
In a meta-analysis that included studies with least selection
bias, staged closure with silo was associated with better outcomes
and a significant reduction in ventilator days, time to first feed, and
infection rates.83 However, in the same meta-analysis, when all
studies were included, primary closure was associated with
improved outcomes. A recent large, multicenter retrospective
observational study involving 866 neonates with gastroschisis
compared infants who underwent immediate closure with those
who had a silo placed for ≤5 days.84 The two groups had generallyequivalent outcomes, except for a higher incidence of ventral
hernias in infants who underwent immediate closure compared
to those who had silo placed for a short duration. There were
no significant differences between the two groups in terms of
mortality, time to tolerance of full enteral feeds, duration of total
parenteral nutrition (TPN), or the length of hospital stay.
The umbilical turban or “plastic” sutureless closure method
has gained popularity in recent years due to its simplicity, and
advantages of the ability to perform the procedure at the bedside,
lower intra-abdominal pressures after closure, shorter duration
of mechanical ventilation, decreased need for pain medication,
superior cosmetic appearance of the umbilicus, and lower
hospital cost.85–87 This technique utilizes the umbilical cord, left
deliberately long at the time of birth, as a biologic dressing. After
careful reduction of the eviscerated bowel into the abdomen, the
gastroschisis defect is covered with the umbilical cord. A clear
plastic dressing can be placed over the defect. Eventually the
defect epithelizes and the umbilical cord desiccates and detaches,
occasionally leaving patients with an umbilical hernia. 88 This
technique can be used after primary reduction as well as following
staged reduction with silo placement. In the latter case, the cord is
wrapped in Vaseline gauze and kept moist while the silo is in place
to maintain viability. In a large, single-center cohort study of 97
neonates with gastroschisis, sutureless repair was associated with
292
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Figs 5A and B: If a preformed spring-loaded silo bag is not available,
various kinds of sterile bags have been used such a blood bag (as shown
in photographs A and B)

significant reduction in duration of mechanical ventilation and pain
medication requirements, but with an increased risk of umbilical
hernias, compared to sutured closure.89
In low-income countries or places where preformed springloaded silo bags are not available, various kinds of sterile bags have
been used instead including saline or a blood bag (Fig. 5) which
require suturing of edge of bag to fascia under anesthesia. Although
rare, the narrow fascial defect can compromise intestinal blood
flow in some neonates with a closing gastroschisis, and requires
urgent enlargement of the defect to preserve bowel perfusion and
facilitate reduction (Fig. 6).

Nutrition
Infants with gastroschisis frequently require prolonged PN due
to intestinal ileus and dysmotility, resulting in variable degrees of
feeding intolerance.90,91 Total PN and gastric decompression should
be provided during the abnormal intestinal motility period until
enteral feeding is initiated.92 Prolonged exposure to PN and delay
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rigidity, adherence of dilated bowel loops, and discoloration to be
associated with poorer outcomes.104 Higher gestational age and
birth weight improved survival.105
The predictors of long-term outcomes are not well-defined.
Infants in whom the umbilicus was sacrificed in surgical procedures
reported psychosocial stress related to the absence of the
umbilicus.106 There is a need for studies of body composition.107
An umbilicoplasty or umbilical reconstruction surgery can be
considered in this patient group. Neurodevelopmental delay,
learning issues, and overall health-related quality of life have not
been well defined but are reported in preliminary studies to be
within a normal range.108

References
Fig. 6: Gastroschisis defects may sometimes be narrow and compro
mise the vascularity of the extruded bowel. Such defects may need
urgent enlargement (arrow)

in enteral feeding contributes to cholestasis, feeding intolerance,
and risk of late-onset sepsis.93
There is a still a need to standardize and formulate evidencebased care for infant nutrition with gastroschisis.94,95 Many centers
recommend early introduction of enteral feeding, particularly direct
feeding or suction feeding. In addition, breast milk was significantly
associated with a sooner home discharge.96

Prognosis
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volvulus which influenced the neonate’s final prognosis.97,98
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