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Abstract
Gastroschisis is a malformation of the closure of the anterior abdominal wall which has had a growing 

incidence in recent years. It is a borderline pathology between several specialties such as: obstetrics, 
neonatology, pediatric surgery, family medicine and requires many resources. In general, the chance of 
survival of newborns with gastroschisis is high. However, complex cases with complications are more likely 
to have an unfavorable prognosis. The therapeutic plan should start from the intra-embryonic period, from 
the time of the ultrasound diagnosis and it should extend over a long period of time, which can vary 
depending on the case, and on the surgical options. When it comes to the management of the cases, there is 
no valid protocol for all the cases, and there is a great variability starting with the choice of birth time, birth 
pathway, the option of reintegrating the intestinal loops and closing the abdominal defect. Because of this, 
the cases of gastroschisis represent a challenge for modern medicine, when also taking into account the fact 
that the etiopathogenesis of this malformation is not clearly established and that there is a large variety of 
therapeutic options. 
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INTRODUCTION
Gastroschisis is the most frequent developmental 

defect of the anterior abdominal wall. The prevalence 
is approximately 4 in 10,000 live births [1] and it has 
been continuously rising over the past 3 decades [2,3] 
due to both more accurate pregnancy screening and 
the development of the advanced neonatal therapy 

which has led to a higher rate of survival for premature 
newborns. In terms of sex incidence, it occurs more fre-
quently among male newborns with a male to female 
ratio of 3 to 1, and even 4 to 1 in association with other 
malformations [4,5]. 

Cigarette smoking during pregnancy is one of the 
strongest documented maternal exposure factors asso-



Romanian JouRnal of medical PRactice – Vol. 16, SuPPlement 4 (79), 2021

28

ciated with increased gastroschisis occurrence [6]. 
There is also a well-documented relationship between 
young maternal age and incidence of gastroschisis, 
where the teenage mothers are considered to be a 
high-risk group [5,7]. 

According to a recent global multinational study [8], 
among gastrointestinal anomalies, mortality prognosis 
of gastroschisis depend on country income strata. In 
high-income countries, survival rates exceed 90% [9], 
but the treatment used, starting from the childbirth 
technique, the early postnatal management, the clo-
sure technique and nutritional support requires a large 
amount of resources which causes this pathology to be 
among the most expensive in neonatal intensive care 
units (NICUs) [8,10]. The 10% morbidity is attributed to 
complex gastroschisis which represent the cases lead-
ing to intestinal failure. These babies have the highest 
risk of adverse outcome, requiring long term parenter-
al nutrition, mechanical ventilation and special NICU 
strategies and treatment [11,12]. 

Gastroschisis was first described in the literature by 
Calder in 1733 [13]. It is a periumbilical abdominal wall 
defect that results in the herniation of abdominal struc-
tures (usually bowel, but it is also rarely associated 
with liver herniation) out of the abdominal cavity. The 
malformation is dangerous for the fetus because of the 
exposure of the intestinal loops to amniotic fluid in ute-
ro and the complications that might arise in the extrau-
terine life. The changes that may occur in the structure 
of the intestinal loops are caused by both the exposure 
to amniotic fluid, with irritating effect, but also by the 
compression made by the edge of the orifice on the 
venous and lymphatic circulation [14].

EMBRYOLOGY OF GASTROSCHISIS 
The abdominal wall results from the fusion of four 

mesodermal folds: the cephalic one that forms the tho-
racic wall and the epigastric portion of the abdomen, 
the caudal fold that forms the perineum, the bladder 
and the hypogastrium and the lateral folds that form 
the lateral walls of the abdomen. The mesodermal 
folds fuse in the center, thus forming the umbilical ring 
which is completely formed in the fourth week of intra-

uterine life. The primitive intestine has a faster growth 
than the abdominal cavity in the 6th week, which leads 
to its herniation through the umbilical ring, and then 
passes through the process of rotation and reintegra-
tion between the 10th and 12th weeks of intrauterine 
life. There are 4 possible theories for the pathogenesis 
of the gastroschisis: the failure of the mesoderm to 
form the body wall [15], an abnormal involution of the 
right umbilical vein leading to weakening of the anteri-
or body wall [16], a vascular accident of the right vitel-
line artery which leads to infarction and necrosis of the 
body wall at the base of the umbilicus [17], or the rup-
ture of amnion surrounding the umbilical ring [18].

MANAGEMENT OF CASES 
The management of gastroschisis cases is a complex 

process, which requires a multidisciplinary team that 
must establish the best therapeutic plan for the par-
ticularities of each case. Starting with the diagnosis, 
which should be made as early as possible, and contin-
uing with the follow-up of the pregnancy and the evo-
lution of the malformation, the perinatal time, the 
choice of therapeutic option and the post-interven-
tional follow-up, these are all steps that need to be tak-
en according to protocols, case variability and maternal 
consent.

Prenatal diagnosis
Nowadays, gastroschisis is usually diagnosed on 

prenatal ultrasonography in the first trimester of preg-
nancy [19]. 

While herniated intestinal loops lacking a covering 
membrane can be visualized by prenatal ultrasonogra-
phy, the accurate prognosis of these fetuses still re-
mains challenging. The herniated intestinal loops float-
ing in the amniotic fluid, intra or extra-abdominal 
bowel dilation [20], polyhydramnios [1] are ultrasono-
graphic signs of gastroschisis. The main differential di-
agnosis is the omphalocele (table 1).

A recent study of 34 cases of gastroschisis showed a 
positive predictive value of 100% for predicting simple 
gastroschisis for a cut-off value of 18 mm for intraab-

TABLE 1. Comparison in terms of ultrasonography between gastroschisis and omphalocele [21,22]

Gastroschisis Omphalocele
Covering by the 
amniotic membrane

No membranous covering Presence of the covering amniotic membrane. If the sac is 
ruptured, it may look like gastroschisis but with remnant 
omphalocele sac and abnormal umbilical cord

Presence of other 
herniated organs

Usually no other solid organ herniated More frequently associated with the presence of solid 
organs like: liver, spleen, sometimes gonads

Location Paraumbilical, most often on the right
1% of cases are located on the left side of the 
umbilicus (same associated abnormalities, 
complications and survival rate) [23] 

Within the insertion of the umbilical cord into the 
abdominal wall
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dominal bowel dilatation [23]. McNelis et al. has found-
ed a different body composition of intrauterine growth 
restricted fetus with gastroschisis associated with the 
prediction of the neurologic outcome [24]. 

Perinatal management
Cases of gastroschisis should be considered by a 

multidisciplinary team consisting of at least: an obste-
trician, a neonatologist, and a pediatric surgeon. 

When it comes to the delivery, this should take 
place at a tertiary care center with a NICU and a pediat-
ric surgery team if possible. Otherwise, the risk of com-
plications increases significantly [25].

The timing of birth is an intensely debated subject, 
due to the fact that it is necessary to balance the need 
for the fetus to stay as close as possible to term in the 
uterus, in order to finalize the development, and the 
negative effects of amniotic fluid on the intestinal 
loops, for which every extra day can result in their irre-
coverable damage. Because of this, elective preterm 
delivery can lead to well-established prematurity relat-
ed complications, such as respiratory distress syn-
drome, while the long term exposure of the bowel to 
amniotic fluid cand lead to necrosis, atresia or necrotiz-
ing enterocolitis. 

TABLE 2. Studies regarding the most appropriate time of 
delivery

Study Conclusions regarding delivery time and 
method

Mesas Burgos 
et al. [26]

Planned cesarean delivery at 35 weeks is 
recommended

Overcash 
et al. [27]

No evidence to support routine induction of 
delivery

Baud et al.[28] Induced labor at 37 weeks is associated with 
reduce risk of bowel damage, sepsis and 
neonatal death

Cain et al. [29] Delivery at 37-39 weeks is associated with 
improved perinatal outcomes

Youssef et al. 
[30]

For every week in utero, the percent of 
patients with severe matting (disruption 
of the normal smooth bowel wall contour) 
decreases by 3.6%

Nasr et al. [31] Delivery ≥ 38 weeks is associated with 
increased bowel matting

Carnaghan 
et al. [32]

Preterm delivery is detrimental to neonatal 
gut function resulting in prolonged 
dysfunction. The positive effect of fetal 
bowel maturation in the latter stages of 
pregnancy has a stronger influence on bowel 
motility and neonatal outcomes than the 
negative effects of prolonged amniotic fluid 
exposure. 

The motility pathologies occur because the matura-
tion of the interstitial cells of Cajal take place in the lat-
er stages of the third trimester [33]. Given all of the 
above studies, the general recommendation, based on 
the available data, is the delivery at 37 weeks, while 

also taking into account the particularities of each case 
and the obstetrician indications. Regarding the delivery 
method, multiple studies have shown that labor and 
vaginal delivery have not been associated with worse 
outcome [34-36].

Postnatal management
At the time of birth of the newborn with gastroschi-

sis, the NCIU team must be present and prepared to 
provide homeostasis, respiratory support depending 
on their pulmonary status, thermoregulation, and pro-
tection for the bowels. At least one vascular access 
pathway must be obtained, while generally avoiding 
umbilical vascularization and a nasogastric tube placed 
for gastro-intestinal decompression.

Broad-spectrum antibiotics and fluids should also 
be administered as soon as possible. In the first 24 
hours of life, fluid losses are 2.5 times higher that nor-
mal [37].

Volume resuscitation should be performed with 
care, in order to treat hypovolemia, while at the same 
time taking into account the side effects and complica-
tions that routine bolus fluid resuscitation brings [38].

The extruded bowel must be wrapped into sterile 
saline dressing and an impermeable material, to mini-
mize the fluid losses. The bowels must be handled with 
great care to avoid compromising their vascularity.

CLOSURE OPTIONS
These techniques depend on the state of the bow-

els and of course of the newborn. While the exposed 
viscera put the infant to an increased risk of infection 
and dehydration, these do not constitute a strong 
enough case for hastening their reintegration and the 
closure of the abdominal defect, in situation where this 
objective cannot be achieved per primam.

Primary closure
Primary reduction is the preferred method if the 

eviscerated contents can be safely placed into the ab-
dominal cavity without causing excessive intraabdomi-
nal pressure. It has plenty of advantages such as: rapid 
placement of the intestines back into their physiologi-
cal place, reduced risk of ongoing injury through expo-
sure and mechanical irritation, lower rates of surgical 
site infection [39], decreased risk of vascular compro-
mise, earlier initiation of enteral feeding [40]. It is not 
recommended to use primary reduction in the pres-
ence of thickened, matted, distended intestinal loops, 
and a small abdominal cavity, because it can lead to 
“abdominal compartment syndrome”. This syndrome 
consists of lower limb vascular compromise, mesenteric 
ischemia and ventilatory insufficiency which are each 
separately life-threating complications.
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Silo placement with staged reduction and delayed 
closure 

Suturing Teflon mesh to the defect to allow gradual 
reduction and delay closure of the gastroschisis was a 
breakthrough in the treatment of this newborns. 
Schuster’s technique uses a transparent preformed silo 
with a coil spring-reinforced, deformable ring at the 
base, through which the bowels are introduced [41].

Initially, the method was used only in cases where 
the intestinal loops were too distended to be inserted 
into the abdominal cavity per primam. However, there 
are studies that have shown that the widespread use of 
these Teflon bags has brought superior benefits to the 
reintegration and suturing of the abdominal wall defect 
per primam [42,43].

It is also important to specify that the placement of 
this device does not require general anesthesia and 
that it can be done in NICUs.

Sutureless umbilical closure
This method is the most recent discovery in the 

treatment of gastroschisis. By using this technique, the 
viscera are reduced, and the umbilical cord is stretched 
across the defect and held in place without using any 
fascial suturing [44,45].

After 2-4 weeks, the covered defect of the umbilical 
cord contracts all around, healing like a normal umbili-
cus. This technique does not require general anesthe-
sia, and it has almost the same results with a silo [46].

POSTCLOSURE MANAGEMENT
Supportive care in the NICU continues in the post 

closure phase with fluids, ventilation (if necessary),  
sedation and analgesia and parenteral nutrition (for as 
long as needed). 

The signs indicating that the enteral feeding can be 
resumed are the absence of biliary drainage from the 
nasogastric tube, decreased abdominal distension and 
the presence of stools [47].

After its reintroduction, there is frequently a tem-
porary intolerance to food, which is not due to the de-
fect itself but it is due to a syndrome of altered motility 
of the digestive tract that occurs in some cases [48,49].

CONCLUSION 
Gastroschisis remain a malformation with favorable 

outcome, even for nondiagnosed cases in prenatally 
period. 
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