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ABSTRACT ÖZ

Objective: Recently, achieving good cosmetic results for patients 
with gastroschisis has gained popularity, as since the visceral organs 
can be safely positioned into the abdominal cavity. We aimed to 
evaluate patient outcomes while focusing on the cosmetic results 
to contribute to the limited amount of data on this subject in the 
literature.
Methods: From January 2005 to May 2018, patients operated on 
for gastroschisis in a single institution were evaluated retrospectively.
Results: Twenty-two patients with gastroschisis were treated (10 
females/12 males). The mean gestational age was 38.2±2.1 weeks. 
The mean birth weight was 2256.9±418.2 g. Eleven patients were 
diagnosed prenatally. Five patients had complex gastroschisis. Others 
presented with necrosis (n=3), perforation (n=3), volvulus (n=1) 
and jejunal atresia (n=1). Primary closure (n=16) and staged closure 
(n=6) were performed. Patients needed mechanical ventilation 
and total parenteral nutrition for 3.7±1.0 days and 24.3±9.7 days, 
respectively. Enteral feeding was started at 15.9±10.5 days. The 
duration of hospitalisation was 36.7±13.3 days. Three patients died 
from sepsis and multi-organ failure.
Conclusion: We believe that performing appropriate gastroschisis 
surgery at the same hospital without transferring to another centre 
is the main factor in achieving a successful outcome. Good cosmetic 
results and visceral function were achieved in this study in 86.3% 
patients.
Keywords: Abdominal wall defects, gastroschisis, neonatal surgery

Amaç: Son zamanlarda, gastroşizisli hastalar için iyi bir kozmetik 
sonuç elde etmek, visceral organları karın boşluğuna güvenle 
yerleştirmek kadar popülerlik kazanmaktadır. Çalışmanın 
amacı, kozmetik sonuçlara odaklanarak hastaların sonuçlarını 
değerlendirmek ve literatürde kozmetik sonuçlara odaklanan sınırlı 
sayıdaki verilere katkıda bulunmaktır.
Yöntemler: Ocak 2005’ten Mayıs 2018’e kadar gastroşizis nedeniyle 
opere edilen tüm hastaların tıbbi kayıtları geriye dönük olarak 
değerlendirildi.
Bulgular: Gastroşizisi olan 22 hasta tedavi edildi (10 kız/12 erkek). 
Ortalama gebelik yaşı 38,2±2,1 hafta idi. Ortalama doğum ağırlığı 
2256,9±418,2 g idi. Onbir hastaya doğum öncesi tanı kondu. 
Beş hastada komplike gastroşizis vardı; nekroz (n=3), perforasyon 
(n=4), volvulus (n=1) ve jejunal atrezi (n=1). Primer kapama (n=16) 
veya aşamalı kapama (n=6) yapıldı. Mekanik ventilasyon süresi ve 
total parenteral beslenme sırasıyla 3,7±1 gün ve 24,3±9,7 gündü. 
Enteral beslenmeye 15,9±10,5 günde başlandı. Hastanede kalış 
süresi 36,7±13,3 gündü. Üç hasta sepsis ve multiorgan yetmezliği 
nedeniyle öldü.
Sonuç: Hastaların doğduğu hastanede opere olmasının ve uygun 
cerrahi prosedür seçilmesinin başarı şansının ana faktörleri 
olduğunu düşünüyoruz. Bu çalışmada hastaların %86,3’ünde iyi 
kozmetik sonuçlar ve visseral fonksiyonlar elde edildi.
Anahtar Sözcükler: Abdominal duvar defekti, gastroşizis, 
yenidoğan cerrahisi
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Introduction
Gastroschisis, a congenital abdominal wall defect, causes the 
abdominal organs to be exposed to the amniotic fluid. The 
stomach, the small and the large bowels, the liver, the spleen and 
the bladder may protrude through the defect (1). Gastroschisis 
occurs in 3:10,000 live births and has a very poor prognosis (2). 
Gastroschisis can be either a complex abnormality involving 
other gastrointestinal anomalies, such as intestinal atresia, 
perforation, necrosis, volvulus, or a simple abnormality without 
other anomalies (1,2).

Placement of the visceral organs back into the abdominal 
cavity safely for good functional maintenance and to ensure an 
acceptable cosmetic appearance is the main treatment principles 
of gastroschisis. Simultaneously, associated anomalies or 
complications should be identified and managed promptly and 
provided the appropriate nutrition support (3,4).

The aim of this study is to describe the characteristics and 
outcomes of cases of gastroschisis and evaluate the repair methods 
and cosmetic results.

Method
This study was conducted at our institution after the approval 
of the ethical committee (05-February-2019: KA19/42). The 
study was conducted in compliance with the principles of the  
ethics committee and the Declaration of Helsinki. Twenty-one 
neonates diagnosed with gastroschisis in our hospital between 
January 2005 and May 2018 and were evaluated retrospectively. 
The patient data were collected and recorded for each patient, 
including the preoperative preparation of the neonate, maternal 
age, prenatal diagnosis, gestational age and gender, birth weight, 
co-existing malformations, surgical technique used, mechanical 
ventilation, complications, time of parenteral nutrition, time to 
begin oral feeding, postoperative cosmetic results and length of 
hospitalisation.

Resuscitation by covering the bowel with warm saline-soaked 
sterile gauzes and by infusing fluids and prophylactic antibiotics, 
such as ampicillin, aminoglycosides and metronidazole, was 
performed for all neonates initially. A nasogastric tube was 
inserted into all patients and allowed to drain freely. If the 
new-born was born at our centre, we covered the herniated 
organs with moist, warm gauze and transferred the baby to the 
operating room directly that is adjacent to the delivery room. 
Neonates who were born in another centre were transferred to 
the operating room after clinical stabilisation.

In our study, the decision to repair gastroschisis by primary 
closure or staged closure depended on the surgeon’s personal 
experience, without the criterion as reported in the literature. 
After evaluation of the baby and ascertaining whether the 
abdominal contents cannot be reduced or reduction is not 
safe, a staged closure was performed. While this decision was 
being made, we observed that it was physically impossible due 
to viscera-abdominal disproportion, or the risk for abdominal 
compartment syndrome. If a complete reduction was deemed 
safe, then a primary closure was performed.

All patients, who were intubated previously during the operation, 
were transferred to our neonatal intensive care unit postoperatively. 
A central catheter was placed on the postoperative first day, and 
all patients were given total parenteral nutrition (TPN) support 
until bowel function returned.

Surgical Technique

Primary Skin Closure

Under general anaesthesia, we washed the bowel gently with 
warm saline. The bowel was carefully inspected for complex 
gastroschisis, including intestinal atresia, volvulus and other 
gastrointestinal anomalies. Then, the assistant tents the abdomen 
by upward traction on the umbilical cord, which has been kept 
deliberately long. Reduction of the bowel was continued, loop 
by loop, until the entire bowel was reduced to the abdominal 
cavity. The fascia, at least 5 mm from the junction of skin and 
without any dissection, was sutured with non-absorbable purse-
string and tied firmly. Subsequently, another absorbable suture 
was placed using single sutures with the skin and cord side-by-
side (Figure 1).

Staged Procedure

A silastic silo material was used for larger defects that could not 
be closed primarily. The umbilical ligament was ligated and 
removed. Then, the silastic silo was properly cut and prepared. 
The layers of the abdominal wall, including skin, subcutaneous 
tissue and fascia, were separated from each other. Then, the silastic 
silo mesh was sutured with non-absorbable suture material to the 
peritoneum and fascia of the defect by at least 5 mm intervals to 
prevent sutured edge tears. After 3 days when the bowel gas and 

Figure 1. Primary closure for gastroschisis. (a) Reduction 
of the gut then until the entire bowel was within the 
abdominal cavity. (b) A non-absorbable purse-string suture 
was placed in the fascia. The purse-string suture in the 
fascia was tied firmly. (c) Another absorbable suture was 
placed using single sutures with the skin and cord side-by-
side. (d) At six weeks, full healing of the abdominal defect is 
shown and is a good cosmetic result for the patient.
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oedema lessens, the silastic silo was replaced, and a patch was 
employed (Dual Mesh®, Gore-Tex®). Complete skin closure was 
successfully achieved after the patch was removed three weeks 
later (Figure 2).

Statistical analysis: This is a single-centre, retrospective, cross-
sectional and descriptive study. Patients were not randomly 
selected, and all patients had undergone surgery. Data were 
analysed using descriptive statistical tests based on data 
distribution.

Results
During the study interval, 22 patients with gastroschisis were 
admitted to our clinic (10 females and 12 males). Of these, seven 
patients were born at other hospitals. In our study, 11 patients 
were diagnosed as antenatal gastroschisis by ultrasonography, 
whereas the rest were without a prenatal diagnosis. The mean 
gestational age at the time of referral was 38.2±2.1 weeks, and 
the mean birth weight was 2256.9±418.2 g. Fourteen neonates 
were born via caesarean section; the other neonates were born via 
normal vaginal delivery (Table 1). The average age of mothers was 
22.8±2 years. All cases underwent abdominal ultrasonography 
and echocardiogram. Co-existing congenital anomalies including 
atrial septal defect (n=5), patent ductus arteriosus (n=2), 
meningocele (n=1), cleft palate and micrognathia (n=1) were 
detected. Seventeen neonates (77.2%) had simple gastroschisis, 
whereas five infants (22.7%) had complex gastroschisis; necrosis 

Table 1. Demographic and clinical data

Primary closure
(n=16)

Staged closure
(n=6)

Total
(n=22)

M/F ratio 9/7 3/3 12/10

Maternal age (years) 21.5±2.4 22.6±2.4 22.8±2

out born (n) 4 3 7 (31.8%)

Prenatal diagnosis (n) 9 2 11 (50%)

Delivery

Vaginal (n) 4 3 7 (31.8%)

Caesarean (n) 12 3 15 (68.1%)

Gestational age (weeks) 37.2±2.4 36.6±2.4 38.2±2.1

Birth weight (g) 2259.1±341.5 2300±444.9 2256.9±418.2

Co-existing congenital anomalies

Atrial septal defect 3 2 5

Patent ductus arteriosus 1 1 2

Meningocele 1 1

Cleft palate and micrognathia 1 1

Simple gastroschisis (n) 

Complex gastroschisis (n)

14

3

3

2

17 (77.2%)

5 (22.7%)

TPN (days) 16.1±10.9 18.6±10.1 24.9±9.7

Enteral feeding (days) 14.5±10.6 23.5±10.5 15.9±10.5

Length of hospital stay (days) 30.5±6.7 55.3±20.1 36.7±13.3

Survival (%) 16 (100%) 3 (50%) 19 (86.3%)

Abbreviations: TPN: Total parenteral nutrition, F: Female, M: Male. Data are presented as mean ± standard deviation and %

Figure 2. Staged closure for gastroschisis. (a) On day 1, the 
patient’s exposed bowel is covered with a sterile silastic bag. 
When the bowel cannot be completely reduced (as shown 
here), the bag is tied off, forming a silo. (b) When the silastic 
silo had progressively lessened the bowel gas and oedema 
three days later, the bowel was reduced, and a patch was 
employed. (c) Complete skin closure was successfully 
achieved after the patch was removed three weeks later. 
(d) After two weeks, full healing of the abdominal defect is 
shown and is a good cosmetic result for the patient.
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(n=3), perforation (n=4), mesenteric venous thrombosis and 
volvulus (n=1) and jejunal atresia (n=1) (Figure 3).

Of the three cases of complex gastroschisis with bowel necrosis 
and perforation, one infant had jejunal atresia only, and the other 
infant had bowel necrosis and volvulus. Prematurity and low birth 
weight, weight less than 2000 g (range, 1,700-2,000 g), were 
more associated with neonates with complex gastroschisis. The 
diameters of the defects ranged from 2.5 to 6 cm (median, 3 cm) 
in 22 of the gastroschisis cases. Sixteen patients were subjected to 
primary closure, and six underwent staged closure. None of the 
neonates in this study had abdominal compartment syndrome. 
The duration of mechanical ventilation and TPN were 3.7±1.0 
days and 24.3±9.7 days, respectively. Enteral feeding was started 
at 15.9±10.5 days (Table 2).

One patient with complex gastroschisis (bowel necrosis and 
perforation) was subjected to primary closure and ileostomy. 
Three months later, this patient had contrast-enhanced tests and 
intestinal passage radiograms performed, which demonstrated 
the malrotation. This patient underwent the Ladd procedure and 
ostomy closure. Gastroschisis with jejunal atresia, rarely seen, was 
diagnosed 24 days later from primary closure of the abdominal 
wall. Of the six neonates who had undergone staged closure, 
two died in the early 48-hour postoperative period. The first 

patient died of septicaemia, and the second patient died of bowel 
infarction caused by presumed mesenteric venous thrombosis 
and volvulus. Another patient who underwent primary closure 
died due to multi-organ failure from sepsis and ileus two months 
later. The duration of hospitalisation was 36.7±13.3 days. All 
patients had an acceptable cosmetic appearance after the closure 
of the abdominal wall defect when they came for follow-up after 
discharge (Figures 1, 2).

Discussion
The treatment strategies of gastroschisis vary over a broad 
spectrum ranging from operative treatment, such as primary 
closure, staged closure, with or without general anaesthesia, to 
nonoperative treatment (3-8). Operative primary reduction, 
mostly depended on individual or selective cases, has become 
the standard initial surgical approach for more than 20 years. In 
contrast, operative staged reduction is typically associated with 
poorer cosmetic outcomes and is frequently used as a protective 
strategy when reduction is deemed unsafe or is physically 
impossible (3,4,7,8). Recently, obtaining a good cosmetic 
result for patients with gastroschisis has gained popularity to 
put visceral organs safely into the abdominal cavity during the 
treatment. In our study, we obtain a good cosmetic result with 
putting visceral organs safely into the abdominal cavity in 86.3% 
of patients, most of whom had primary closure performed.

Gastroschisis, a rare congenital abdominal wall defect through 
which intra-abdominal organs herniate, requires surgical 
management soon after birth. Although antenatal diagnosis 
and care have improved during the last 30 years; some patients 
were not diagnosed during the antenatal period in our study (4). 
The mothers were not followed regularly during the prenatal 
period and usually give birth at regional maternity hospitals 
where paediatric surgeons do not work. On the other hand, 
infections during transfer caused sepsis in externally born infants 
(9). Therefore, if the conditions are suitable, neonates with 
antenatally diagnosed gastroschisis should be born in a paediatric 
surgical centre, since they will require surgery after delivery 
(4,9). In our study, 11 patients were diagnosed as antenatal 
gastroschisis by ultrasonography, while the rest were without a 
prenatal diagnosis. Two of the transferred patients died early in 
the postoperative period. The first died of septicaemia and the 
second died from mesenteric venous thrombosis and intestinal 
infarction caused by volvulus. We believe that transferring 
patients from another centre increases the risk of mortality and 
morbidity due to improper physical conditions (insufficient 
fluid intake, hypovolemia and insufficient protection of the 
intestines). If the patient is diagnosed during the antenatal 
period, we recommend that the mother should be referred to a 
suitable centre for treatment of gastroschisis.

Young mothers have a high risk of having a child with gastroschisis 
(10,11). In our study, the mean age of the mothers was 22.8±2 
years, and four of them were under 20 years of age.

The most common intestinal anomalies associated with 
gastroschisis are malrotation, midgut volvulus and atresia 

Figure 3. (a, b, c) One patient with complex gastroschisis 
(bowel necrosis and perforation) was subjected to 
primary closure and ileostomy. (d) Three months later, 
this patient had performed contrast-enhanced tests 
performed. Intestinal passage radiograms demonstrated 
the malrotation. The Ladd procedure and ostomy closure 
were performed on this patient.
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(12,13). The diagnosis of intestinal atresia in gastroschisis can 
be difficult due to a thick inflammatory layer covering the 
intestines (10,14,15). In our study, the diagnosis of jejunal 
atresia, which was not initially available to our patient, was made 
24 days after closure of the abdominal wall. This patient had 
feeding intolerance for a long time and nasogastric tube drainage 
with marked abdominal distention. The contrast-enhanced test 
performed before the ostomy closure surgery revealed that the 
patient had intestinal malrotation.

Because of less parenteral nutrition and shorter hospital stay, 
primary closure of the gastroschisis is still considered an ideal 
correction (2-4). However, a tight closure during primary fascial 
repair may increase intra-abdominal pressure and the need for 
mechanical respiratory support. Therefore, it is necessary to 
consider the morbidity associated with mechanical ventilation 
(4, 14, 16). In this procedure, the fascia was sutured with a non-
absorbable purse-string without any dissection and tied firmly. 
Thereafter, another absorbable suture was placed using single 
sutures with the skin and cord placed side-by-side. We consider 
that purse-string suture without dissection of the fascia has a role 
in the good cosmetic results. Abdominal compartment syndrome 
was not seen in any patients postoperatively. The mean duration 
of mechanical ventilation and TPN support was 3.7±1.0 days 
and 24.3±9.7 days, respectively. The mean time of starting 
enteral feeding was 35.9±4.6 days. In our series, there was no 
difference in the time to full enteral feeds and those reported in 
the literature.

On the other hand, when reduction is deemed unsafe or physically 
impossible, operative staged reduction is frequently used as a 
rescue strategy. Suturing a synthetic material to the enlarged 
defect in operative staged reduction was the safest approach, but 
was associated with worse cosmetic outcomes (12,16). Sepsis, 
enteric fistula, prolonged ileus and the need for more surgeries is 
the causes of morbidity in silo use (11,12,16). Another method 
is the suture-less method, which is applied to uncomplicated 
gastroschisis (7,8). This method uses the umbilical cord as a 
biological dressing with non-adherent synthetic materials to 
reinforce it. In this method, a high incidence of umbilical hernia 
has been reported, but only a small percentage of patients require 
subsequent umbilical hernioplasty (7,8).

We were presented with five patients who underwent staged 
closure. Silo and patch techniques are combined in our staged 
repair method. The main goal of the silastic silo management 
is to achieve sequential reduction. So, after a mean of 3 days, l 
when the bowel gas and oedema lessen, the bowel was reduced 
by replacing the silo with a patch. If the patch had been used in 
the first stage, the inspection of the vitality of the viscera and 
the sequential reduction of the intestines would not be possible. 
In addition, the sequentially reduced organs enable us to use a 
smaller sized patch. Three weeks later, the patch was removed, 
and complete skin closure was performed. Two patients with 
complex gastroschisis died within the first 48 postoperative hours 
due to sepsis and multi-organ failure. One of these patients had 
mesenteric thrombus and volvulus during the first admission, 
followed by intestinal necrosis. The second patient had sepsis 

because he was not transported under appropriate conditions.

None of our patients developed an umbilical hernia. Our 19 
patients were reported to have good cosmetic appearance during 
outpatient follow-up.

The limitation of our study is that its relatively small sample size 
may not reflect global gastroschisis. The demographic data of 
our study patients are largely in line with those in the literature, 
and the therapeutic approach in our clinic complies with the 
international trend.

Conclusion
We believe that performing appropriate gastroschisis surgery at 
the same hospital without transferring to another centre is the 
main factor in achieving a successful outcome. Good visceral 
function and acceptable cosmetic results were achieved by our 
surgical techniques in 86% of our patients. Although many 
modifications have been tried in recent years to obtain good 
cosmetic results, we believe that good cosmetic results can be 
achieved with primary closure using the newest methods when 
experienced surgeons perform the procedure.
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