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Background: Survival rate of gastroschisis has improved worldwide due to
advancements in antenatal diagnosis, perinatal care and neonatal intensive care. This
is in stark contrast with the persistently poor outcomes observed in low and middle-
income countries. Aim of this study is to identify factors affecting survival in a
resource constraint center, where intensive neonatal care and parenteral nutrition

Abbreviations
LMIC - Low and middle could not be provided.

income countries

Methods: This single-center retrospective observational study was done at our institute
from September 2022 to 2023. Data were collected from hospital records. All patients
admitted with gastroschisis during the study period were included and grouped into A
(survivor) and B (non-survivor). Factors influencing the outcome were compared
between the two groups. All patients were systematically categorized based on
antenatal diagnosis, age at presentation, maturity, birth- weight and mode of repair.
Statistical analysis was done using SPSS version 22.

Results: Among a cohort of 48 patients, only 8 (16%) survived. Twenty patients
presented within 24 hours of birth of whom 5 survived. Age at presentation did not
significantly impact the outcomes (P=0.25). Seven patients were full term and no
statistically significant difference in terms of maturity was observed between the two
groups (P=0.05). A pre-formed silo procedure done in 30 patients yielded a survival
rate of 13.3% with four individuals demonstrating positive outcomes. Twelve patients
underwent traditional silo procedures and only one of them survived. Among the 6
patients who underwent primary repair, 3 died and 3 survived.

Conclusion: Without adequate intensive care and nutritional support, no technique of
closure can improve the survival rate of patients with gastroschisis. Prompt antenatal
diagnosis and enhanced perinatal care are critically important to improve the outcome
of gastroschisis in resource-constrained settings.
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INTRODUCTION

Gastroschisis is a congenital defect of anterior
abdominal wall on the right side of umbilical cord
causing protrusion of abdominal contents through
the defect without any covering of amniotic
membrane.() Incidence of gastroschisis is 1 in
4000 live birth.23 The mortality rate ranges
between 33 and 100% in the low and middle-
income countries (LMIC). In contrast, survival rate
is above 95% in high income countries with the
advanced antenatal diagnosis, improved perinatal
care and intensive neonatal care.(*>

Neonates with gastroschisis are at the risk of
losing water and body heat from the exposed
bowel, compromised intestinal circulation, and
mechanical irritation to the gut.® Factors known
to influence the survival of gastroschisis are ante-
natal diagnosis, time of delivery, gestational age,
birth weight, time lapse in reaching the tertiary
care center, associated anomalies and the surgical
technique.®? In high income countries, uncompli-
cated gastroschisis has very low morbidity with a
mortality rate nearing zero. But in developing
countries like Bangladesh, mortality rate is still
high.® In LMIC accessing specialist care is delayed
due to absence of prenatal recognition and poor
neonatal referral and transport system.(® When
there is delay in initial management, the exterio-
rized gut becomes matted and edematous, which
makes its replacement into abdominal cavity
difficult.(®

Depending on the accommodation capacity of
abdomen and the condition of the gut, either pri-
mary fascial closure or staged closure (using tradi-
tional hand sewn silo or spring loaded preformed
silo) is performed to reduce the exteriorized gut
and close the defect.d) In comparison to delayed
closure, primary repair of gastroschisis is asso-
ciated with improved neonatal outcomes, inclu-
ding early initiation of enteral feeds, early dis-
continuation of parenteral nutrition, shorter
hospital stay and lower risk of surgical wound
infection.(!2) When delayed closure is resorted to,
several studies have shown the benefits of pre-

formed silo in low resource center as it is thought
to avoid abdominal compartment syndrome
thereby circumvents the need of ventilatory
support.® However, staged-closure demands
longer period of parenteral nutrition as enteral
feeding cannot be started until fascial closure is
achieved.(®

Aim of this study is to identify the factors
contributing to the survival of neonates with
gastroschisis, where neonatal intensive care and
parenteral nutrition could not be provided.

MATERIALS AND METHODS

This single-center retrospective observational
study was done at Bangladesh Shishu Hospital and
Institute from September 2022 to 2023. All new
born with gastroschisis admitted to this hospital
were included. Neonates with gastroschisis, who
were discharged against medical advice, were
excluded from the study. Clinical data retrieved
from hospital records included age, sex, antenatal
and postnatal history, gestational age, birth
weight, mode of delivery, clinical findings, time
from delivery to hospital admission, and asso-
ciated anomalies. Management was initiated with
resuscitation and stabilization of the neonate by
maintaining a warm environment, keeping the
baby dry, and preventing heat loss. Immediately
after admission, herniated viscera were kept
enclosed in a sterile saline-bag. Nasogastric
decompression and bladder catheterization were
done. Intravenous access was established for fluid
resuscitation and broad-spectrum prophylactic
antibiotics were started. The choice of surgical
procedure (primary closure vs. silo application)
was decided according to the general condition of
the neonate, the size of defect, nature of herniated
organs and presence of viscera-abdominal dispro-
portion (VAD). Post-operatively, patients were
kept on nothing per oral and nasogastric suction.
In case of silo repair, it was squeezed every day
and final repair was performed when complete
repositioning was possible.



Clinical data were carefully logged in the Excel
sheet. All patients were grouped into A (survivor)
and B (non-survivor). Factors influencing the
outcome were compared between the two groups.
The Statistical analysis was done by using a
statistical package for social sciences (SPSS).
Continuous variables were compared with student
t-test and discrete variables were analyzed with
chi-square test where applicable. A p <0.05 was
considered as significant.

RESULTS

A total of 50 neonates with gastroschisis were
admitted during the study period. Two neonates
were excluded as they were discharged against
medical advice and the remaining 48 were
included in this study. Among these 31 were male
and 17 were female. Only 8 (16%) of them
survived. Prenatal diagnosis was made in only 3
patients, among them two (66%) patients
survived.

Table 1: Factors affecting the survival of
gastroschisis

Factors GroupA GroupB P
n=8 n=40

Antenatal 2 1 =

diagnosis (n=3

Age at

presentation

< 24 hr (n=20) 5 15 0.25

> 24 hr (n=28) 3 25

Maturity

Term (n=25) 7 18 0.05

Preterm (n=23) 1 22

Birth Weight in Kg

(Mean + SD) 2.32 2.13 0.56
(£ 0.28) (£ 0.35)

Mode of repair

Preformed silo (n=30) 4 26 0.06

Traditional silo (n=15) 1 11

Primary repair (n=6) 3 3

A total of 20 patients (42%) were admitted to the
hospital within 24 hours of birth; among them 5
(25%) survived. The remaining 28 patients (58%)
reached hospital after more than 24 hours of
birth; among them 3 survived (10%). There were
23 preterm (48%) and 25 (52%) term neonates
(Table 1). Among the preterm neonates, only one
survived (4%). However, no significant difference

(P = 0.05) was seen in terms of maturity in the
survivor and non-survivor groups. Mean birth
weight was 2.324+0.28 kg in the Group A and
2.1340.35 kg in the Group B. The small intestines
were herniated 100%, the colon in 83%, and the
stomach in 60% of the patients. Pre-formed silo
application was performed in 30 patients, of
which 4 survived. Traditional silo was performed
on 12 patients, of which 1 survived. Among the 6
patients who underwent primary repair, 3
survived (Table 1).

Death occurred within 48 hr of hospital admission
in 24 patients (60%) and the causes of death in
these patients were late presentation (>24 hours
of birth), hypovolemia, hypothermia, and sepsis.
Among the primary closure group, 2 patients
expired within the first 72 hours due to abdominal
compartment syndrome, multi-organ failure, and
sepsis. In our patients, the diagnosis of abdominal
compartment syndrome was made based on
clinical signs and symptoms such as abdominal
distension, paralytic ileus and oliguria. Duration of
hospital-stay in gastroschisis survivors ranged
from 1 to 4 weeks.

DISCUSSION

The incidence of gastroschisis has risen through-
out the world in the last 3 decades.(14-16) A survey
was carried out among pediatric surgeons by
Wright and colleagues in 2012. They reported 2
cases on an average per institution per year in
low-income countries, while middle-income and
high-income countries reported 12 and 15 cases
per institution per year, respectively.1”) A study
was performed in our institution in 2017 found 75
cases within 3 years.(® In the present study, we
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found 48 cases within one year. In the absence of
formal registry for congenital anomalies in
Bangladesh, it is difficult to calculate the exact
incidence.

Fig 1. Traditional silo

Fig 2. Preformed silo

Birth weight is an important factor affecting the
outcomes. In a study, no newborn with a birth
weight less than 1500 gm survived.( We also
observed that survival was more in term neonates
with higher birth weight, though the difference

was not statistically significant. In developed
countries, most of the gastroschisis are diagnosed
antenatally and these neonates are delivered in a
specialist center where surgery can be performed.
In contrast to the high income countries, these
defects are diagnosed postnatally at primary
health care centers in Bangladesh and then
referred to tertiary referral institutes. In our
study, 20 mothers had antenatal ultrasound scan
at least once during pregnancy. But only 3 had the
diagnosis; they all had their delivery at a private
hospital from where the neonates were shifted to
our hospital within 24 hours of birth and 2 of
them survived. We have observed that antenatal
sonographers often focus on basic obstetrics
parameters and fetal viability rather than detec-
tion of congenital anomalies. Similar observation
was made by Gurjar.() In their series of 58 cases,
no one had an antenatal diagnosis. In our study,
most of the neonates were delivered at home,
primary health-care clinics or secondary health-
care centers, and these babies were transported,
usually over long distances, without adequate
initial resuscitation. Most of these patients arrived
at our hospital without a functional intravenous
line or any protective covering of the exposed gut.
A study by Stevens et a/showed that poor resusci-
tation is a more significant predictor of mortality
than postnatal transfer time. They highlighted the
importance of adequate initial care.(!9 Likewise,
the survival rate was less in our study in those
who presented after 24 hours of birth. Among the
48 cases, 28 reached our hospital after more than
24 hours of birth and 25 (89%) of them expired.

The intestinal morbidity observed in patients with
gastroschisis may be due to the damage of the
bowel wall that occurs by exposure to amniotic
fluid as well as by constriction of the intestine and
its blood supply at the abdominal defect.(20-22)
Based on this hypothesis, elective preterm
delivery by caesarian sections is the standard
management in some parts of the world.(23249 On
the contrary, some authors mentioned that there
is no advantage of routine preterm delivery.(®
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Baud et al/ found induction at 37 weeks was asso-
ciated with a lower rate of sepsis, bowel damage,
and neonatal death compared with pregnancies
managed expectantly beyond 37 weeks.(2% In our
study term neonates survived more than preterm
neonates, though the difference was statistically
not significant. It supports the hypothesis that
there is no survival advantage of routine preterm
elective delivery in gastroschisis.

The abdominal wall closure method is thought be
an influencing factor in the outcome of gastro-
schisis. Fraga et a/ found that primary closure has
benefits over delayed closure.(!® In our study, we
did not find any significant difference in the
outcomes following different approaches of
reduction. In fact, primary reduction is possible
only when the intestine is in good condition (thin
wall, no peel) and abdominal cavity is adequate.
Patients who have the intestine in worse condition
(wall edema, thick peel, shortened mesentery)
generally undergo silo reduction. Exposed viscera
in almost all of our cases (42 out of 48) were
swollen and edematous. These patients were in
severe hypovolemia and hypothermia. Thus, silo
(preformed or traditional) was performed in most
patients though primary repair is the treatment of
choice. We used traditional silo only when it was
difficult to accommodate the contents within the
preformed silo bag or when the preformed silo
was unavailable. The survival rate did not differ
significantly and hence we could not conclude that
one closure method was better than the other.
However, several studies have shown that the use
of preformed silos is associated with lower
requirements for mechanical ventilation, reduced
time to feeding, lower infection rates and lower
risk of abdominal compartment syndrome.(13.26.27)

In our study, 60% of our patients died within 48
hours after hospital admission. Most of them
suffer from hypothermia, sepsis, and acidosis. Our
institution, like other developing countries, has
significant difficulty in caring for these patients in
an appropriate ICU setting due to a lack of

availability of NICU beds. Non-availability of total
parenteral nutrition was also a challenge in our
country in managing these babies. On the
contrary, parenteral nutrition, and neonatal
intensive care support were invariably given in
developed countries where the survival rate of
gastroschisis was more than 95%.©

This present study is limited by the relatively
small sample size from a single center and by the
retrospective nature of the research. The survivor
group was too small to reflect any statistically
meaningful conclusion. Another limitation is long-
term outcome could not be evaluated due to poor
follow-up and resource limitations

To conclude, inadequate antenatal diagnosis and
delay in initial resuscitation are the important
factors that contribute to poorer outcome of
gastroschisis. Condition of the bowel, adequate
nutritional and intensive care support rather than
the operative technique appears to determine
favorable outcome.

REFERENCES

[11 Gupta R, Gurjar BL. Early outcome analysis of
Gastroschisis from a high-volume tertiary care institute
in India: A prospective observational study. / Neonatal
Surg. 2023; 12: 20.

[2] Erdogan D, Azili MN, Cavusoglu YH, Tuncer IS, Karaman I,
Karaman A, Ozguner IF. 11-year experience with
gastroschisis: factors affecting mortality and morbidity.
Iran ] Pediatr. 2012 Sep; 22(3):339-43.

[3] Snyder CL. Outcome analysis for gastroschisis. ] Pediatr
Surg. 1999 Aug; 34(8):1253-6.

[4] Oyinloye AO, Abubakar AM, Wabada S, Oyebanji LO.
Challenges and Outcome of Management of Gastroschisis
at a Tertiary Institution in North-Eastern Nigeria. Front
Surg. 2020 Mar 4; 7: 8.

[51 Abdel-Latif ME, Bolisetty S, Abeywardana S, Lui K;
Australian and New Zealand Neonatal Network. Mode of
delivery and neonatal survival of infants with
gastroschisis in Australia and New Zealand. ] Pediatr
Surg. 2008 Sep; 43(9):1685-90.

[6] Hasan MS, Ferdous KMN, Aziz A, Ali A, Biswas PK.
Outcome of Gastroschisis in a Developing Country:
Where to Focus?. Global ] Med Res 2017; 1(1): 4..

[7]1 Dalton BG, Gonzalez KW, Reddy SR, Hendrickson R],
Igbal CW. Improved outcomes for inborn babies with
uncomplicated gastroschisis. ] Pediatr Surg. 2017 Jul; 52
(7): 1132-1134.

Pediatric Surgery in Tropics 26

2024; Volume 1, Issue 1 (Jan-March)



[10]

[11]

[12]

[13]

[15]

[16]

[17]

[18]

(19]

Youssef F, Cheong LH, Emil S; Canadian Pediatric Surgery
Network (CAPSNet). Gastroschisis outcomes in North
America: a comparison of Canada and the United States. ]
Pediatr Surg. 2016 Jun; 51 (6):891-5.

Wright NJ, Sekabira ], Ade-Ajayi N. Care of infants with
gastroschisis in low-resource settings. Semin Pediatr
Surg. 2018 Oct; 27 (5): 321-326.

Okoro PE, Ngaikedi C. Outcome of management of
gastroschisis: comparison of improvised surgical silo and
extended right hemicolectomy. Ann Pediatr Surg. 2020;
16 (1): 5.

Petrosyan M, Sandler AD. Closure methods in gastro-
schisis. Semin Pediatr Surg. 2018 Oct; 27 (5):304-308.
Palatnik A, Loichinger M, Wagner A, Peterson E. The
association between gestational age at delivery, closure
type and perinatal outcomes in neonates with isolated
gastroschisis. ] Matern Fetal Neonatal Med. 2020 Apr; 33
(8):1393-1399.

Ross AR, Eaton S, Zani A, Ade-Ajayi N, Pierro A, Hall NJ.
The role of preformed silos in the management of infants
with gastroschisis: a systematic review and meta-
analysis. Pediatr Surg Int. 2015 May; 31(5): 473-83
Eggink BH, Richardson C], Malloy MH, Angel CA. Outcome
of gastroschisis: a 20-year case review of infants with
gastroschisis born in Galveston, Texas. ] Pediatr Surg.
2006 Jun; 41 (6): 1103-8.

Kilby MD. The incidence of gastroschisis. BM]. 2006 Feb
4;332(7536): 250-1.

Holland AJ, Walker K, Badawi N. Gastroschisis: an update.
Pediatr Surg Int. 2010 Sep; 26 (9): 871-8.

Wright NJ, Zani A, Ade-Ajayi N. Epidemiology,
management and outcome of gastroschisis in Sub-
Saharan Africa: Results of an international survey. Afr |
Paediatr Surg. 2015 Jan-Mar; 12(1): 1-6.

Fraga MV, Laje P, Peranteau WH, Hedrick HL, Khalek N,
Gebb ]S, Moldenhauer |S, Johnson MP, Flake AW, Adzick
NS. The influence of gestational age, mode of delivery
and abdominal wall closure method on the surgical out-
come of neonates with uncomplicated gastroschisis.
Pediatr Surg Int. 2018 Apr; 34 (4): 415-419.

Stevens P, Muller E, Becker P. Gastroschisis in a

[22]

(23]

[24]

[25]

[26]

(27]

concentration of intra-amniotic meconium. | Pediatr
Surg. 2001 Dec; 36(12): 1811-5.

Correia-Pinto ], Tavares ML, Baptista M], Henriques-
Coelho T, Estevao-Costa ], Flake AW, Leite-Moreira AF.
Meconium dependence of bowel damage in gastroschisis.
] Pediatr Surg. 2002 Jan; 37(1): 31-5.

Schib K, Schumacher M, Meuli M, Tharakan S, Subotic U.
Prenatal and Postnatal Management of Gastroschisis in
German-Speaking Countries: Is There a Standardized
Management? Eur ] Pediatr Surg. 2018 Apr; 28 (2): 183-
193.

Mesas Burgos C, Ehrén H, Finkel Y. Neonatal short bowel
syndrome: 'rectal feeding' in order to stimulate intestinal
growth. Acta Paediatr. 2008 Aug; 97(8): 1140-2.

Baud D, Lausman A, Alfaraj MA, Seaward G, Kingdom ],
Windrim R, Langer ]JC, Kelly EN, Ryan G. Expectant
management compared with elective delivery at 37
weeks for gastroschisis. Obstet Gynecol. 2013 May; 121
(5):990-998.

Pastor AC, Phillips JD, Fenton S], Meyers RL, Lamm AW,
Raval MV, Lehman E, Karp TB, Wales PW, Langer ]C.
Routine use of a SILASTIC spring-loaded silo for infants
with gastroschisis: a multicenter randomized controlled
trial. ] Pediatr Surg. 2008 Oct; 43 (10): 1807-12.

Kunz SN, Tieder ]S, Whitlock K, Jackson JC, Avansino JR.
Primary fascial closure versus staged closure with silo in
patients with gastroschisis: a meta-analysis. ] Pediatr
Surg. 2013 Apr; 48(4): 845-57.

Address for communication: Dr. Ipsita Biswas,
Email: ipsitabiswas74@gmail.com

© Authors; Free distribution of unaltered text with due
acknowledgement is permitted for non-commercial
purpose

Received: 10 December 2023
Accepted: 28 December 2023

developing country: poor resuscitation is a more Acknowledgements : None
significant predictor of mortality than postnasal transfer Conflicts of Interest : None declared by authors
time. S Afr ] Surg. 2016 Mar; 54 (1): 4-9. Source of Funding  : None
[20] chmger- JC, Longaker MT, Cromble-holme T™, -Bond S], Ethical Concerns - None (Retrospective
Finkbeiner WE, Rudolph CA, Verrier ED, Harrison MR. i )
Etiology of intestinal damage in gastroschisis. I: Effects of ol.)Sf-:rvatlonaI Sy O S
amniotic fluid exposure and bowel constriction in a fetal clinical care)
lamb model. ] Pediatr Surg. 1989 Oct; 24 (10): 992-7.
[21] Api A, Olguner M, Hakguder G, Ates O, Ozer E, Akgur FM. Citation: Biswas |, Sultana S, Jahan N, Huq U. Factors
Intestinal damage in gastroschisis correlates with the influencing the survival of patients with gastroschisis in a
lower-middle income country: A retrospective
observational study. Pediatr Surg Trop 2024; I(1):22-
27.
Pediatric Surgery in Tropics 27 2024; Volume 1, Issue 1 (Jan-March)



