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Abstract 
Introduction: Gastroschisis (G) is a congenital defect of the abdominal walls 
through which intestinal herniation and permanent exposure to amniotic liq-
uid (AL) and its components are developed at the end of gestation. G affects 
mostly fetuses from young mothers under 25 - 29 years old, but it occurs 
more often in fetuses of mothers’ ages between 12 - 15 years old. Some au-
thors assert that it is not the low weight, nor the low gestational age that 
influences mortality. In addition to morphological alterations, histological al-
terations are characterized by disorganization, distribution and the degree of 
ganglia maturity and myenteric plexuses. The literature describes parturition 
anticipation of G disease carriers to minimize damages to intestinal loops. 
There are studies suggesting corticosteroids at the end of gestation in order to 
avoid morphological and histological damages to the intestinal loop. Objec-
tive: Identify if live newborn infants delivery anticipation, that is, gestational 
date less than 37 weeks and prenatal maternal use of corticosteroid were be-
nefited from early enteral diet, namely, less than 10 post-surgery days. Ma-
terial and Method: From 33 newborns researched in the period from 2010 to 
2014; 28 newborns full records were included in the study with 15.2% mortal-
ity rate. These newborns were divided in 3 groups according to maternal age: 
6 newborns from mothers’ age between 16 - 20 years old (Group 1); 14 new-
borns from mothers’ age between 21 - 25 years old (Group 2) and 8 newborns 
from mothers’ age between 26 - 29 years old (Group 3). Gestational age at 
birth and prenatal maternal usage of corticosteroid and beginning oral feed-
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ing were assessed. Results: From 28 newborns, 19 mothers ingested prenatal 
corticosteroid and 16 newborns received the first enteric diet 10 days before 
and 3 days later. The mothers of the other 9 newborns were not treated with 
corticosteroid; only 3 newborns were fed before 10 days and 6 were fed later 
(p = 0.0016). Regarding gestational age, 17 newborns were born before 37 
weeks and their 1st enteral diet was offered before 10 days. From the 11 new-
borns born after 37 weeks, only 4 received the 1st enteral diet before 10 days 
(p = 0.015). Conclusion: Newborn infants born with gestational age below 37 
weeks, whose mothers received prenatal corticosteroid, were benefited with 
the first enteral diet before 10 postoperative days.  
 

Keywords 
Gastroschisis, Preterm Delivery, Maternal Use of Corticosteroid,  
First Enteral Feeding  

 

1. Introduction 

Gastroschisis (G) is a congenital defect of the abdominal wall characterized by a 
small orifice usually at the right side of the umbilical scar that allows permanent 
exposure of intestinal loops to the amniotic liquid [1] [2]. Ultrasonography can 
diagnose G in the prenatal period, but it can also assess ultrasonographic mark-
ers of after birth evolution of neonates affected by G [3]. G occurs in 1:5000 up 
to 1:10,000 liveborn, reaching 2.6 cases per 10,000 births and affects more boys 
than girls (2 to 1) [4] [5]. Despite that gastroschisis is known as an isolated ano-
maly, publications show an increased incidence congenital heart defects [6].  

Although young maternal age has been identified as a risk factor for G, preg-
nancy loss and Chlamydia exposure in young women (16 - 25 years old) seem to 
be risk factors for G (p < 0.002) [7] [8]. Despite the unknown etiology mechan-
ism of formation of paraumbilical congenital defect in G, some authors suggest 
that the defect might occur through regression or precocious lesion of one of the 
omphalomesenteric arteries in the embryonic phase [9] through genetic terato-
genic alterations and/or drugs, such as acetylsalicylic acid, pseudoephedrine, and 
acetaminophen and smoking habit would also be involved in its etiology [10]. 

According to Di Lorenzo et al., 1987, neither low weight nor gestational 
weight influences mortality [11]. On the other hand, Vilela PC et al., 2001 assert 
that low birth weight increases 3 times the risk of death of newborn G carriers 
[12]. G mortality rates differ according to authors and vary from 13% to 52% 
[11] [12]. 

Permanent exposure of amniotic liquid on loops and their components causes 
morphological and histological alterations on the intestinal wall, such as wall 
thickening and contraction of intestinal loops resulting in intestinal hypomotili-
ty, due to immaturity of myoenteric plexus, and deficiency of nutrients absorp-
tion [13] [14] [15]. Formation of a thin fibrin layer (fibrous peel or fibrous coat-
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ing) also occurs with a certain rate over the serous membrane that favors the 
development of adherence between intestinal loops that harmed even more the 
bowel movements (motility) [16] [17]. 

Elective preterm delivery has been suggested in the literature to prevent de-
mise and ameliorate intestinal injury in fetus with G because it appears to be fa-
vorable with respect to feeding and sepsis [18]. Prelabor cesarian section seems 
to be beneficial for infants with G, but only don’t decrease length of stay [19].  

The use of corticosteroid such as dexamethasone during gestation in experi-
mental studies increases the level of disaccharidase enzyme and lactate that can 
have any effect in the intestinal inflammatory response and improve its maturity 
[20] [21].  

The present study aims to identify if live Newborn Infants (NI) delivery an-
ticipation (gestational date less than 37 weeks) and prenatal maternal use of cor-
ticosteroid was beneficial for early enteral diet, namely, less than 10 post-surgery 
days [22] [23]. 

2. Material and Method 

This study was approved by the Ethics Committee of the Medical Science and 
Health Faculty, Catholic University of São Paulo, Brazil. 

From 33 newborn infants diagnosed with G in the prenatal period by mater-
nal ultrasonography from January 2010 to December 2014, 28 newborns pre-
sented isolated G (uncomplicated, Figure 1(a)), that is, there were no associated 
malformations. Other 5 newborns presented solid distribution of fibrin on intes-
tinal loops, as well as solid adherences and additional associated malformations 
that complicated their evolution regardless of G (complicated, Figure 1(b)) [22]. 
Consequently, those 5 newborns were excluded from the study. Twenty eight 
newborns records with isolated G contained enough data for a full analysis. 
From those, 2 newborns died before 3 days of life and other 3 newborns died 
before one month of life (12, 23 and 28 days of life), whom would probably be 
part of complex G cases (15.2%) [22]. Twenty eight (28) newborns records were 
divided in 3 groups according to maternal age: 6 newborns of mothers’ ages be-
tween 15 and 20 years old (Group 1, G1); 14 newborns of mothers’ age between 
21 and 25 years old (Group 2, G2); and 8 newborns with mothers’ age between 
26 and 29 years old (Group 3, G3) (Figure 2) [7] [8]. The following parameters 
were assessed: Parturition Gestational Age (GA) and maternal use of prenatal 
corticosteroid and enteral diet introduction 10 days of post-surgery or greater or 
equal to 10 post-surgery [18] [23]. All newborns were submitted to a surgical  

Given that the sample is relatively small, 3 groups were analyzed altogether 
with regards to GA relation and the first enteral diet and maternal corticosteroid 
usage. Spearmann Correlation Coefficient was used in statistic calculations for 
GI x Enteral Diet, and Fisher Exact Test for Corticosteroid x Enteral Diet analy-
sis. Intervals of p < 0.05 were considered statistically significant. All patients 
were undergone to surgical procedure into 24 hours after birth. 
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Figure 1. (a) G intestinal loops without fibrin layer of a 35-week gestation newborn. Note 
the stomach (S) on the left side and the umbilical cord (arrows); (b) shows the presence 
of a yellow thin fibrin layer covering almost the whole surface of the loops. 
 

 
Figure 2. G distribution according to maternal age in years. 

3. Results 

From 28 newborns, 6 were born from 16 - 20 years old mothers (G1, 21%). Oth-
er 14 newborns were brought forth by mothers whose ages were 21 - 25 years old 
(G2, 50%), and 8 other newborns were delivered by mothers whose ages were 26 
- 29 years old (G3, 29%) (Figure 2). 

In the G1 4 newborns were delivered before 37 weeks of gestation and 2 were 
delivered after 37 weeks. All the mothers of the 4 newborns delivery before 37 
weeks were treated with prenatal corticosteroid (dexamethasone). Those same 4 
newborns received the 1st enteral feeding up to 10 days after birth (8 - 10 days). 
Concerning the mothers of the 2 other babies that were born after 37 weeks, one 
of them were treated with a prenatal corticosteroid and the other mother were 
not treated. All mothers who delivered before 37 weeks of GA and were treated 
with prenatal corticosteroid had their babies fed the first enteral diet before 10 
post-operative days (Table 1). 

In G2, 8 infants were born before 37 weeks of gestation. Mothers of 6 new-
borns were treated with corticosteroid in the prenatal period. Among them, only 
one newborn didn’t receive the first enteral diet before 10 post-operative days 
and was fed only on the 13th day. The other 6 infants that were born after 37 weeks, 
4 mothers were treated with prenatal corticosteroid, and 3 of them received 
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Table 1. Shows the distribution of 6 newborns in G1. It also shows NI whose mothers 
received prenatal corticosteroid and the period they received the first enteral feeding. 

RN 

G1 

Delivery Period Corticosteroid Feeding 

<37 weeks ≥38 weeks Yes No <10 days >11 days 

1 35 
 

+ 
 

8 
 

2 37 
 

+ 
 

8 
 

3 35 
 

+ 
 

9 
 

4 36 
 

+ 
 

10 
 

5 
 

39 
 

+ 
 

12 

6 
 

38 + 
  

14 

Partial 4 2 5 1 4 2 

Total 6 6 6 

 
their first enteral diet until the 10th day, and only one of them was fed later on 
the 14th day. From 10 newborns in G2, whose mothers received prenatal corti-
costeroid, 8 of them started a diet via oral until the 10th post-operative day. 
Among the 14 newborns in G2 only 5 mothers who delivered before 37 weeks of 
GA and were treated with prenatal corticosteroid had their babies fed the first 
enteral diet before 10 post-operative days (Table 2). 

In G3, 5 infants were born before 37 weeks of gestation. From those, the 
mothers of 4 newborns were treated with prenatal corticosteroid and their babies 
received the first enteral diet before 10 post-operative days. From 3 infants that 
were born after 37 weeks of gestation only one mother received prenatal corti-
costeroid; nevertheless, this newborn was fed only in the 16th post-surgical day. 

Distribution of 8 NI of G3 in which only 4 of them were delivered simulta-
neously before 37 weeks and mothers received prenatal corticosteroid and the 
first enteral diet was given before 10 days. Among other 3 NI who were born af-
ter 37 weeks only one the mother has received corticosteroid, but he was feed 
within 16 days post-op (Table 3). 

From 28 newborns infants, 19 mothers used prenatal corticosteroid. From 
these, 16 newborns received the first enteral diet before the 10th post-operative 
day and 3 of them later on. In the present study, the parturition type wasn’t con-
sidered, nor was the type of G correction, be it primary suture or use silo. 
Among the other 9 newborns whose mothers did not take prenatal corticostero-
id, only 3 of them received the first enteral diet before the 10th post-operative day 
and 6 newborns received the first enteral diet after the 10th day post-operative. 
Using Fisher Exact Test for small samples and non-parametric data, the two 
groups were compared. The result showed statistical significant difference p = 
0.0016. 

From 28 newborns, 17 were born before 37 weeks of gestation and received 
the first enteral diet before the 10th post-operative day. Within the 11 newborns 
born after 37 weeks, only 4 were first fed before 10 days (p = 0.015). 
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Table 2. Shows the distribution of 14 newborns in G2. It also shows 9 newborns whose 
mothers received prenatal corticosteroid and the period they received enteral feeding. 

Newborn 

G2 

Delivery Period Corticosteroid Feeding 

<37 weeks ≥38 weeks Yes No <10 days >11 days 

1 
 

37 + 
 

10 
 

2 
 

37 
 

+ 9 
 

3 
 

39 + 
 

9 
 

4 34 
 

+ 
 

8 
 

5 34 
  

+ 
 

12 

6 36 
 

+ 
 

9 
 

7 
 

40 + 
  

14 

8 
 

38 
 

+ 
 

18 

9 36 
 

+ 
 

9 
 

10 35 
 

+ 
 

10 
 

11 36 
  

+ 9 
 

12 35 
 

+ 
  

13 

13 
 

39 + 
 

10 
 

14 35 
 

+ 
 

8 
 

Partial 8 6 10 4 10 4 

Total 14 14 14 

 
Table 3. Shows the distribution of 8 NI of G3 in which only 4 of them were delivered si-
multaneously before 37 weeks. The mothers received prenatal corticosteroid and received 
the first enteral diet before 10 days. 

Neonate 

G3 

Delivery Period Corticosteroid Feeding 

<37 weeks ≥37 weeks Yes No <10 days >11 days 

1 35 
 

+ 
 

10 
 

2 35 
 

+ 
 

10 
 

3 37 
  

+ 8 
 

4 35 
 

+ 
 

9 
 

5 
 

38 
 

+ 
 

12 

6 
 

40 + 
  

16 

7 36 
 

+ 
 

9 
 

8 
 

39 
 

+ 
 

14 

Partial 5 3 5 3 5 3 

Total 8 8 8 
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In order to accomplish an accurate analysis between delivery anticipation (<37 
weeks), prenatal corticosteroid use and maternal nursing before 10 days of life 
there was the need to gather the data from the 3 groups. The latter was possible 
by using Spearman correlation coefficient (Rs) to compare delivery gestational 
age and onset of maternal nursing. This correlation of 0.45 was statistically 
significant different with p = 0.0150. 

In order to compare the 3 NI groups concerning the utilization of prenatal 
corticosteroid and its relation with nourishment before 10 days of life, Exact 
Fisher’s Test was applied. The result was statistically significant different with p 
= 0.0016 (Table 4). 

4. Discussion 

G lesions in the intestine and their consequent morphologic and histological le-
sions bring grave disturbances to intestinal dysmotility due to neuronal imma-
turity that hampers breastfeed outset [13] [14]. This dysmotility is related to in-
testinal morphological and histological lesions and it is associated with the time 
of exposure of the intestinal loops to AL. Moreover, anticipation of delivery and 
prenatal corticosteroid use could reduce these lesions and facilitate a more pre-
cocious enteral nourishment [14]. The use of prenatal corticosteroid would im-
prove the activity of disaccharidase on the intestinal mucosa and nutrients ac-
ceptance by a portion of the intestine [18]. 

Anticipation of delivery to the detriment of prematurity risks to NI G carriers 
is described in order to minimize damages caused to intestinal loops [14] [17], 
especially the formation of a fibrin layer (fibrous peel or fibrous coating) that 
occurs in the majority of full term NI [21]. Others suggest the use of corticoste-
roid, such as dexamethasone, at the end of gestation reduces intestinal weight by 
phenomena inhibition, such as edema and fibrin deposition [18]. Maternal age 
could be another G complex factor; but despite the literature attesting that, re-
gardless of the use of maternal age between 25 - 29 years old as reference, G 
prevalence is 4.2 times greater between 12 - 15 years old (95%). In the current 
study, 50% of G cases occurred between 21 - 25 years old and other 29% whose 
ages were between 21 - 25 years old [4]. Only 21% were minors whose age was 
below 16 years old. 
 
Table 4. Shows NI numbers in 3 groups of mothers that took prenatal corticosteroid who 
were fed before 10 post-surgery days. 

Corticosteroid 
Feeding Day 

<10 days ≥10 days Total % < 10 days 

yes 16 3 19 84.2% 

no 3 6 9 33.3% 

Total 19 9 28 
 

    
p = 0.0016 
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In the literature, parturient gestational age varies between 36 [5] and 36.8 [19] 
weeks that is similar to the current study, in which the average was up to 36.6 
weeks. In isolated G, as described in this study, delivery GA average was 36.6 
weeks, datum similar to international literature data, whereas Lap CCMM et al. 
suggest that, 2016 gestational age was 36.1 (±1.4) weeks [22]. 

In this same metanalysis study published by 25 medical centers with 1652 
study cases, complete enteral diet was offered on average within 26 days (range 6 
and 515) [22]. In the present study, the average of days to start enteral diet was 
of 10.6 days, that is, within the interval shown in the study, especially the NI 
whose mothers used prenatal corticosteroid (16, 84.2%) when compared to NI 
whose mothers didn’t use prenatal corticosteroid (9, 33.3%) statistically significant 
different with p = 0.002. Studies published in the literature attested that the first 
enteral diet started about 12 days of life (52.1%), whereas 58.3% received the first 
enteral diet after this date. 

Delivery anticipation before 37 weeks of gestation was shown to be beneficial 
to newborns with G (p = 0.015) when compared to newborns whose delivery 
occurred after 37 weeks of gestation in this study. The use of maternal prenatal 
corticosteroid was also beneficial to newborns. First enteral diet before the 10th 
post-operative day (p = 0.0016) could be performed in both group in all mater-
nal ages.  
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