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ABSTRACT

Aim: To evaluate determinants of mortality and morbidity in neonates with abdominal wall defects and to
assess the clinical implications of reclassifying umbilical cord hernias as minor omphalocele.

Methods: This retrospective cohort study included 70 neonates managed at a tertiary pediatric surgery center.
Patients were classified as gastroschisis (n=26) and omphalocele (n=44), with umbilical cord hernias included
in the latter group. Demographic, perinatal, maternal, transport-related, surgical, and postoperative variables
were analyzed. Statistical significance was defined as p<0.05.

Results: Mortality was significantly higher in gastroschisis compared to omphalocele (38.5% vs 18.2%).
Prematurity was associated with increased mortality when all patients were analyzed collectively (p<0.01).
Birth weight was a determinant of mortality in gastroschisis (p=0.012) but not in omphalocele. Associated
anomalies were strongly related to mortality in the omphalocele group. Vaginal delivery was associated with
higher mortality (p<0.01) and delayed feeding (p<0.012). Antenatal diagnosis improved survival (p<0.01),
whereas admission hypothermia was strongly associated with mortality (p<0.01). Primary repair was
associated with improved survival and earlier enteral feeding. Notably, none of the patients who achieved
enteral feeding died.

Conclusion: Gastroschisis and omphalocele differ fundamentally in outcome determinants. Mortality in
gastroschisis is driven primarily by bowel-related pathology, whereas outcomes in omphalocele are largely
influenced by associated anomalies. Modifiable factors, particularly hypothermia, early stabilization, and
perioperative management, play a critical role in improving survival and postoperative recovery.
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advances in neonatal intensive care, anesthesia,
and surgical techniques, these conditions
continue to be associated with substantial
morbidity and mortality [1,2].
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1. Introduction
fundamentally in embryological origin,

Congenital anterior abdominal wall defects pathophysiology, ~and  clinical ~ behavior.

represent a heterogeneous group of neonatal Gastroschisis is characterized by evisceration

surgical conditions requiring  urgent of abdominal contents through a paraumbilical
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defect without a protective covering. Prolonged
intrauterine exposure of the bowel to amniotic
fluid results in inflammatory injury, bowel wall
thickening, impaired motility, and increased
susceptibility to infectious complications [1,2].
In contrast, omphalocele involves herniation of
abdominal viscera into a sac composed of
peritoneum and amnion and is frequently
associated with chromosomal abnormalities,
cardiac defects, and syndromic conditions
[2,3].

behaves

Consequently, while gastroschisis

primarily as an organ-specific
pathology, omphalocele is more appropriately
regarded as a systemic developmental disorder.
Previous studies investigating abdominal wall
defects have predominantly focused on isolated
prognostic  variables or disease-specific
outcomes [1,3]. However, neonatal outcomes
are likely determined by the interaction
between intrinsic disease mechanisms and
multiple perinatal, maternal, transport-related,
and  surgical  factors. In  addition,
inconsistencies in the classification may further
in outcome

contribute to heterogeneity

reporting and limit
studies.

The present study aims to provide a
of  mortality

in neonatal abdominal wall

comparability across

comprehensive  analysis
determinants
defects through the integrated evaluation of
perinatal, maternal, transport-related, and
In addition, the study

evaluates the implications of incorporating

surgical variables.

umbilical cord hernias within the omphalocele
spectrum as minor omphalocele in order to

establish a more coherent analytical
framework.
2. Materials and methods

This retrospective cohort study was

conducted at a tertiary pediatric surgery center
and included seventy neonates diagnosed with
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anterior abdominal wall defects who were
managed between January 1995 and January
2006. Patients were categorized into two
groups; gastroschisis (n=26) and omphalocele
(n=44). Clinical data were obtained from
medical records. Variables analyzed included
gestational age, birth weight, sex, maternal age,
parity, mode of delivery, antenatal diagnosis
status, body temperature at admission, presence
of associated anomalies, surgical approach,
postoperative course, time to initiation of
enteral feeding, length of hospital stay, and
mortality. The
allocation are summarized in Figure 1.

study cohort and patient

Prematurity was defined as gestational age
less than 37 weeks. Hypothermia was defined
as a body temperature below 36°C at
admission. The primary outcome was mortality.
Secondary outcomes included time to enteral
feeding and length of hospital stay. This
retrospective  study was conducted in
accordance with the ethical principles of the
Declaration of Helsinki and approved by the
institutional board (Tepecik EAH 2005/01/1A).
All data were collected from anonymized
medical records, and no patient-identifying
information was included in the analysis.

Statistical analysis was performed using
SPSS software (version 26; IBM Corp.,
Armonk, NY, USA). The analysis primarily
focused statistics  and

on descriptive

exploratory comparisons between groups.
Continuous variables were expressed as mean +
standard deviation and compared using the
Mann—Whitney U test. Categorical variables
were presented as absolute numbers and
percentages and analyzed using Fisher’s exact
<0.05 was
statistically significant. Univariate odds ratios
(OR) with 95% confidence intervals (CI) were

calculated to evaluate associations between

test. A p-value considered

selected clinical variables and mortality.
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Patients with congenital anterior abdominal wall defects
managed between January 1995 and January 2006
n=70

Study
n=

Cohort
70

Gastroschisis Omphalocele
h=26 n=44
Survived Died Survived Died
n=16 n=10 n=36 n=28
(61.5%) (38.5%) (81.8%) (18.2%)

Figure 1. Flow diagram of the study cohort and survival outcomes in patients with gastroschisis and

omphalocele.
3. Results

A total of 70 neonates with congenital
anterior abdominal wall defects were included
in the study, comprising 26 patients with
gastroschisis and 44 patients with omphalocele.
Baseline demographic and clinical
characteristics are summarized in Table 1.
was significantly lower in gastroschisis patients
(36.92+2.54 weeks) than in omphalocele
patients (38.65+2.54 weeks, p<0.01).

Sex distribution was comparable between
groups and did not demonstrate a statistically
difference (p=0.74).

overall birthweight did not differ significantly

significant Similarly,
between gastroschisis and omphalocele groups
(»=0.68). Mode of delivery differed between
groups, with vaginal delivery being more
frequent in gastroschisis patients.

Overall mortality was 25.7% (18/70), with a
significantly higher

rate in gastroschisis

compared to omphalocele (38.5% vs 18.2%)).
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When
delivery was associated with higher mortality

evaluated collectively, vaginal
(<0.01) and was more frequent among non-
survivors. Factors associated with mortality
were further evaluated through disease-specific
comparison of survivors and non-survivors
(Table 2).

Prematurity was significantly associated
with mortality when all patients were analyzed
(»<0.01),

comparisons did not demonstrate a significant

together although  within-group

relationship between gestational age and
mortality. Birth weight was a significant
determinant of mortality in gastroschisis, with
deceased patients demonstrating lower mean
birth weight compared to survivors (p=0.012),
whereas no significant association was
observed in the omphalocele group.

Antenatal diagnosis was associated with
improved survival (p<0.01), with a higher
proportion of diagnosed patients surviving

compared to those without prenatal diagnosis.
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Table 1. Baseline demographic and clinical characteristics.

‘Variable HGastroschisis (n=26) HOmphalocele (n=44) Hp-value ‘
‘Male sex, n (%) H14 (53.8) HZl 47.7) HNS \
‘Female sex, n (%) le (46.2) H23 (52.3) HNS |
‘Prematurity, n (%) H14 (53.8) H9 (20.5) H<0.01 |
‘Gestational age (weeks, mean + SD) H36.92 +2.54 H38.65 +2.54 H<0.01 |
[Birth weight (g, mean + SD) [2580 = 531 [2637 £ 505 NS |
\Vaginal delivery, n (%) H 15 (57.7) Hzo (45.5) HNS \
‘Cesarean delivery, n (%) Hll (42.3) H24 (54.5) HNS \
‘Antenatal diagnosis, n (%) H8 (30.7) HlZ (27.2) HNS ‘
‘Mortality, n (%) HlO (38.5) HS (18.2) H<0.01 |

NS: Not significant

Table 2. Comparison of survivors and non-survivors within gastroschisis and omphalocele groups.

. GS non- p value ||OMP OMP non- p value

. GS survivors . . .

Variable ~16) survivors survivors survivors
@ (n=10) (n=36) (n=8)

\Male sex, n (%) HIO (62.5) H4 (40) HNS Hm (44.4) Hs (62.5) HNS
[Female sex, n (%) 6 37.5) 6 (60) Vs 20 (55.6) |3 (37.5) NS
‘Antenatal diagnosis, n (%) H3 (18.7) Hl (10) HNS HIS 41.7) Hl (12.5) ||<0.05
\Vaginal delivery, n (%) H7 (43.7) Hs (80) H<0. 05 le (33.3) H6 (75) ||<0. 05
‘Prematurity, n (%) Hg (50) H6 (60) HNS Hs (22.2) Hl (12.5) ||NS

‘Gestational age (weeks, mean + SD) H36.81 +£2.78 H37.1 +223 HNS

H38.52 £2.71 H38.23 +2.49 HNS

[Birth weight (g, mean + SD) 2638526 |[2486 =553 ||=0.012 |622+556 [2671+390 |INS
|Admission temperature (°C) [p54£083 |B41x0.63 ||<0.01 |B3535+041|3455+047 |<0.01
‘Associated anomalies n (%) H9 (34.6%) Ho (0) HNS H16(44.4%) H6 (75%) ||<0.05
|Primary repair, n (%) 12 (75) 13 30) [<0.05 |B1e) [223) |[<0.01
‘Enteral feeding achieved, n (%) H16(100) Ho (0) H<o.001 H36(100) Ho (0) H<o.001
GS: Gastroschisis, OMP: Omphalocele, NS: Not significant.

Admission  body temperature  differed primary  determinant of mortality in
significantly between survivors and non- gastroschisis patients. In the omphalocele

survivors. Deceased patients presented with
lower body temperatures in both groups, and
hypothermia was strongly associated with
mortality (p<0.01).

Associated anomalies were identified in 9
patients in the gastroschisis group, with a total
of 15 congenital anomalies detected. Cardiac
anomalies were the most frequently observed
associated abnormalities. However, associated

anomalies did not appear to represent the
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group, 22 patients had a total of 42 associated
congenital anomalies, again with cardiac
anomalies being the most common. Mortality in
this group was strongly associated with the
presence of severe syndromes and midline
abnormalities. One patient with Beckwith—
Wiedemann syndrome, two patients with upper
midline syndrome, two patients with lower
midline syndrome, and one patient with Down

syndrome died before surgical intervention
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could be performed. In contrast, another patient

with upper midline syndrome survived.

Overall, associated anomalies demonstrated a

strong relationship with mortality in the
omphalocele group (Table 3).

in

Table 3. Associated congenital anomalies
gastroschisis and omphalocele.
Variable HGastroschisis HOmphalocele ‘
Patients with associated

9 (34.6 22 (50.0
anomalies, n (%) ( ) ( )
Total number of 15 4
anomalies
Most common anomaly Cardi Cardi

ardiac ardiac

type
|Syndromic anomalies HRare HFrequent ‘
|BWS—related mortality HO Hl ‘
Upper midline syndrome 0 )
mortality
Lower midline syndrome 0 )
mortality
Down syndrome 0 1
mortality

Notably, none of the patients who achieved
enteral feeding died, highlighting a strong

with earlier enteral feeding (»<0.02). Time to
enteral feeding differed significantly according
to surgical approach. In gastroschisis, patients
undergoing primary repair achieved feeding
earlier than those undergoing staged repair
(12+4.14 vs 21+11.31 days). A similar pattern
was observed in the omphalocele group
(5.12+3.87 vs 15.4£14.15 days).

Length of hospital stay among surviving
patients did not differ significantly between
gastroschisis and omphalocele groups (27+17.2
days vs 28.44+20.4 days, respectively).
that
absence of

Univariate analysis demonstrated

prematurity, vaginal delivery,
antenatal diagnosis, and lack of primary repair
were associated with increased mortality.
Prematurity showed the strongest association
with mortality (OR 51.4, 95% CI 9.7-273.7),
followed by vaginal delivery (OR 6.6, 95% CI
1.9-23.1). In contrast, antenatal diagnosis (OR
0.24, 95% CI 0.05-1.14) and primary repair
(OR 0.07, 95% CI 0.02-0.25) were associated

with improved survival (Table 5).

Table S. Univariate analysis of factors associated

L . e with mortality.
association between feeding initiation and
. . Variable OR 95% CI

survival. Surgical management and
postoperative outcomes are summarized in Prematurity 514 |9.7-273.7
Table 4. Vaginal delivery 6.6 1.9-23.1

Primary repair was performed in many : -

) ) . Antenatal diagnosis 0.24 0.05-1.14
patients and was associated with improved
survival compared to staged repair (p<0.01), Primary repair 0.07 0.02-0.25
and  additionally it  was associated
Table 4. Surgical management and postoperative outcomes.
‘Variable HGastroschisis HOmphalocele Hp-value ’
[Primary repair, n (%) 15 (57.7) 133 (75) [<0.01 |
[Staged repair, n (%) 9 (34.6) 5 (1.4) INs |
‘No intervention before death, n (%) HZ (7.7) H6 (13.6) HNS ’
‘Feeding time after primary repair (days) H12 +4.14 H5.12 +3.87 H<0.01 ’
‘Feeding time after staged repair (days) H21 +11.31 H15.4 +14.15 HNS ’
‘Length of stay (days) H27 +17.2 H28.4 +20.4 HNS ‘
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4. Discussion

Gastroschisis and omphalocele differ not only in
pathophysiology but also in epidemiological
characteristics and mortality patterns. The incidence
of gastroschisis has increased over recent decades
and is currently estimated at approximately 4-5 per
10,000 live births, with younger maternal age, low
maternal body mass index,

smoking, poor

nutritional status, and lower socioeconomic
conditions identified as important risk factors [1-5].
In contrast, omphalocele is less frequent, with an
estimated incidence ranging from 1 in 4,000 to 1 in
10,000 live births,
associated with advanced maternal age, maternal
abnormalities,
[5-8]. Mortality

contemporary gastroschisis series is primarily

and is more commonly

obesity, = chromosomal and

syndromic  conditions in

related to bowel dysfunction, and

complications of prolonged parenteral nutrition,
whereas mortality in omphalocele is more strongly

sepsis,

influenced by associated congenital anomalies.
These epidemiological and clinical differences
the that
omphalocele represent biologically distinct disease

support concept gastroschisis and
entities despite both being categorized as abdominal
wall defects.

This study demonstrates that mortality in
neonatal abdominal wall defects is determined by a
disease

interplay between intrinsic

mechanisms and modifiable perinatal factors rather

complex

than by diagnosis alone. Interestingly, mortality in
our gastroschisis cohort was higher than that
reported in most contemporary series and exceeded
the mortality observed in the omphalocele group [3-
8]. While survival rates for gastroschisis have
markedly improved in high-resource settings,
several factors may explain this discrepancy,
including the long study period, variations in
neonatal intensive care conditions, transport-related
instability, delayed feeding, and the significant
impact of bowel-related complications observed in
our cohort.

A central finding is the divergence in outcome
between and

determinants gastroschisis

omphalocele. In gastroschisis, mortality appears to
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be driven primarily by bowel-related pathology.
The absence of a significant association between
gestational age and mortality within this group,
despite a high rate of prematurity, suggests that
intrinsic  intestinal injury and its systemic

play a dominant This
challenges the that
prematurity alone explains poor outcomes in
[3-7].
outcomes appear largely independent of gestational

age and birth weight, supporting the concept that

consequences role.

observation assumption

gastroschisis In contrast, omphalocele

associated anomalies are the primary determinants
of prognosis [8,9]. This reinforces the view that
omphalocele is not merely a structural defect but a
manifestation of  broader  developmental
abnormalities.

Another important observation is the impact of
associated anomalies on survival, particularly in the
omphalocele group. In our cohort, several patients
with severe syndromic and midline abnormalities
died before

performed,

intervention could be
that

omphalocele is frequently determined by systemic

surgical
emphasizing mortality  in
disease burden rather than the abdominal wall
defect itself. Unlike gastroschisis, which primarily
behaves as an isolated gastrointestinal pathology,
omphalocele is frequently accompanied by cardiac,
chromosomal, and syndromic abnormalities that
substantially influence prognosis [10,11]. This
distinction likely explains why classical neonatal
variables such as gestational age and birth weight
demonstrated limited prognostic significance in
omphalocele patients. In these cases, survival
appears to depend less on the abdominal wall defect
itself and more on the severity of underlying
systemic abnormalities. Therefore, the evaluation of
omphalocele should extend beyond surgical
management alone and include comprehensive
of

estimating prognosis and planning postoperative

assessment associated anomalies when
care.

The observed association between vaginal
delivery and should be

interpreted cautiously. It is unlikely that the mode

increased mortality

of delivery itself directly influences outcome;
rather, it may reflect unplanned deliveries or
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underlying clinical instability [12-15]. Thus,
delivery mode should be considered a surrogate
marker rather than a causal factor.

Birth weight emerged as a determinant only in
gastroschisis, suggesting that reduced physiological
reserve exacerbates disease-specific vulnerabilities.
This highlights the importance of considering how
general neonatal risk factors interact differently
with distinct disease processes. Although several
previous studies have reported no significant
association between birth weight and mortality in
abdominal wall defects [16-19], low birth weight
may still contribute to adverse outcomes by limiting
metabolic and nutritional reserves in neonates
already exposed to substantial physiological stress.
In gastroschisis particularly, where inflammatory
bowel injury, fluid loss, and delayed enteral
nutrition are common, insufficient nutrient stores
may further impair the ability to tolerate prolonged
catabolic states and postoperative recovery.

One of the most clinically relevant findings is the
impact of hypothermia. Unlike intrinsic disease
characteristics, hypothermia is a modifiable factor.
Neonates with exposed abdominal contents are
particularly vulnerable to heat loss, and inadequate
transport conditions may significantly worsen
outcomes [6,20-22]. This finding shifts attention
toward early stabilization and system-level care,
emphasizing that outcome improvement is not
solely dependent on surgical intervention.

The strong association between enteral feeding
and survival represents one of the most clinically
of the

Remarkably, none of the patients who achieved

meaningful findings present study.
enteral feeding died during follow-up. Although
enteral nutrition itself should not be interpreted as a
direct protective intervention, the ability to tolerate
feeding likely reflects restoration of gastrointestinal
integrity and overall physiological recovery [23-
28]. In neonates with abdominal wall defects,
particularly gastroschisis, intestinal dysmotility,
bowel wall inflammation, edema, and impaired
absorption frequently delay the initiation of feeding
and prolong dependence on parenteral nutrition.
Therefore, successful enteral feeding may serve as

an indirect marker of adequate bowel perfusion,

227

recovery of intestinal motility, improved metabolic

stability, and reduced systemic inflammatory

burden. Furthermore, prolonged inability to
establish enteral nutrition may itself contribute to
worsening  clinical status through multiple
mechanisms, including increased risk of catheter-
related infections, prolonged exposure to parenteral
nutrition, impaired gut mucosal integrity, and
ongoing catabolism. From this perspective, enteral
feeding should not merely be considered a
nutritional milestone, but rather a comprehensive
indicator of functional recovery and physiological
resilience.

The findings of the present study suggest that
time to enteral feeding may have prognostic value
beyond postoperative management alone and could
potentially be incorporated into future risk
stratification models for neonatal abdominal wall
defects.

Surgical strategy also appeared to influence
clinical outcomes in the present study. Primary
repair was associated with improved survival
compared to staged repair, as well as earlier
initiation of enteral feeding. Time to enteral feeding
differed markedly according to surgical approach.
In gastroschisis, patients who underwent primary
repair achieved enteral feeding significantly earlier
than those managed with staged repair. A similar
pattern was observed in the omphalocele group.
These that

abdominal wall integrity and earlier recovery of

findings suggest restoration of

bowel function may contribute to improved
postoperative stabilization and reduced infectious
complications.

However, the interpretation of these findings
requires caution. Patients selected for staged repair
generally represent a clinically more severe
subgroup characterized by larger defects, greater
viscero-abdominal disproportion, bowel edema,
mechanics,

compromised  respiratory

hemodynamic instability at presentation [29-31].

or

Therefore, the poorer outcomes observed in staged
repair patients likely reflect the severity of the
underlying disease rather than the inferiority of the
surgical technique itself. In this context, staged
repair should not be viewed as a risk factor for
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mortality per se, but rather as a marker of increased
baseline physiological burden. Nevertheless, the
association between delayed enteral feeding and
staged repair clinically

remains important.

Prolonged bowel dysfunction may increase
dependence on parenteral nutrition and central
venous access, thereby increasing the risk of sepsis
and prolonged hospitalization. From a physiological
perspective, the ability to perform primary closure
may indicate not only technical feasibility, but also
more favorable bowel condition and overall
neonatal stability.

In our opinion, the findings of the present study
support an individualized surgical approach rather
than advocating universal primary closure. While
primary repair appears advantageous when feasible,
attempts at forced closure in unsuitable patients may
lead

impaired ventilation,

to increased intra-abdominal pressure,
compromised mesenteric
perfusion, and worsening postoperative instability.
Therefore, the optimal surgical strategy should be
determined according to the balance between
anatomical feasibility and physiological tolerance
rather than by defect type alone.

This study is limited by its retrospective design
and relatively small sample size. In addition,
changes in neonatal intensive care practices, total
parenteral nutrition formulations, transport systems,
and surgical management over the 11-year study
influenced  outcomes.

period have

Consequently, the absolute mortality rates observed

may

in this cohort should be interpreted within their
historical context and may not directly reflect
achievable

outcomes in contemporary high-

resource neonatal intensive care  settings.
Furthermore, lack of detailed genetic evaluation
may underestimate the prevalence of associated
anomalies. However, the integrative nature of the
analysis provides meaningful insights into the
multifactorial determinants of outcome.

4.1. Conclusion: Neonatal abdominal wall
defects are complex conditions with distinct
Gastroschisis  1s

outcome mechanisms.

primarily driven by bowel-related pathology,
whereas omphalocele outcomes are determined
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by associated anomalies. Modifiable factors,
particularly hypothermia and perioperative
management, play a critical role in determining
survival. The reclassification of umbilical cord
hernia as minor omphalocele provides a more
consistent and clinically meaningful framework
for analysis and may contribute to improved
standardization in future research.

Funding: This research received no specific
grant from any funding agency in the public,
commercial, or not-for-profit sectors.

Conflict of Interest: The authors declared no
conflict of interest.

Ethical Statement: This study was approved by
the Institutional Board of the University of
Health Sciences, Izmir T epecik Training and
Research Hospital (Approval no: 2005/01/1A).

Open Access Statement

Experimental Biomedical Research is an open
access journal and all content is freely
available without charge to the user or his/her
institution.  This journal is licensed under
Attribution 4.0

International License. Users are allowed to

a Creative Commons

read, download, copy, distribute, print, search,
or link to the full texts of the articles, or use
them for any other lawful purpose, without
asking prior permission from the publisher or
the author.

Copyright (c) 2026: Author (s).4

References

[1]JArif RH, Mahmoud LB, Ali ABES,
Abdelrahim A, Ilham OH, Wahid FN, et al.

Defects,
Etiopathogenesis, Treatment, and Prognosis.
Newborn 2022;1(3):287-96.

[2]Prefumo F, Izzi C. Fetal abdominal wall
defects. Best Practice & Research. Clinical

Gastroschisis: Anatomic


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Deliaga et al. / Exp Biomed Res /2026, 9(3):221-230

Obstetrics & Gynaecology. 2014;28(3):391-
402.

[3]Verla MA, Style CC, Olutoye OO. Prenatal
diagnosis and management of omphalocele.
Semin Pediatr Surg 2019;28:84-8.

[4]Snyder CA. Outcome analysis for
gastroschisis. J Pediatr
1999;34(8):1253-6.

[5]JHuang J, Kurkchubasche AG, Carr SR,
Wesselhoeft Jr CW, Tracy Jr TF, Luks FL.
Benefits of term delivery in infants with

Surg

antenatally diagnosed gastroschisis. Obstet
Gynecol 2002;100(4):695-9.

[6]Vilela PC, Ramos De Amorim MM, Falbo
GH, Santos LC. Risk factors for adverse
outcome of newborns with gastroschisis in a
Brazilian  hospital. ] Pediatr
2001;36(4):559-64.

[7]Carnaghan H, Baud D, Lapidus-Krol E,
Ryan G, Shah PS, Pierro A, et al. Effect of
gestational age at birth on neonatal outcomes

Pediatr

Surg

in  gastroschisis. J

2016;51(5):734-8.
[8]Frolov P, Alali J, Klein MD. Clinical risk

factors for gastroschisis and omphalocele in

Surg

humans: a review of the literature. Pediatr
Surg Int 2010;26(12):1135-48.

[9]Ledbetter DJ. Congenital abdominal wall
defects and reconstruction in pediatric
surgery: gastroschisis and omphalocele.
Surg Clin North Am 2012;92(3):713-27.

[I0]JAl Namat D, Rosca RA, Al Namat R,
Hanganu E, Ivan A, Hinganu D, et al.
Omphalocele and associated anomalies:
exploring pulmonary development and
genetic correlations-a  literature review.
Diagnostics (Basel) 2025;15(6):675.

[11]Chen CP. Chromosomal
associated with omphalocele. Taiwan J
Obstet Gynecol 2007;46(1):1-8.

[12]Puligandla PS, Janvier A, Flageole H,
Bouchard S, Laberge JM. Routine cesarean

abnormalities

delivery does not improve the outcome of
infants with gastroschisis. J Pediatr Surg
2004;39(5):742-5.

[13]How HY, Harris BJ, Pietrantoni M, Evans
JC, Dutton S, Khoury J, et al. Is vaginal
delivery preferable to elective cesarean
delivery in fetuses with a known ventral wall
defect? Am ]  Obstet
2000;182(6):1527-34.

[14]Kirollos DW, Abdel-Latif ME. Mode of
delivery and outcomes of infants with

Gynecol

gastroschisis: a meta-analysis of
observational studies. Arch Dis Child Fetal
Neonatal Ed 2018;103(4):F355-F363.

[15]Segel SY, Marder SJ, Parry S, Macones GA.
Fetal abdominal wall defects and mode of
delivery: a systematic review. Obstet
Gynecol 2001;98(5 Pt 1):867-73.

[16]Baerg J, Kaban G, Tonita J, Pahwa P, Reid
D. Gastroschisis: a 16 year review. J Pediatr
Surg 2003;38(5):771-4.

[17]DiLorenzo M, Yazbeck S, Ducharme JC.
Gastroschisis: a 15 year experience. J Pediatr
Surg 1987;22(8):710-2.

[18]Burgos CM, Irvine W, Vivanti A, Conner P,
Machtejeviene E, Peters N, et al. European
reference network for rare inherited

congenital anomalies (ERNICA) evidence

based guideline on the management of
gastroschisis.  Orphanet J Rare Dis
2024;19(1):60.

[19] Thoene M, Anderson-Berry A. Early enteral
feeding in preterm infants: a narrative
review of the nutritional, metabolic, and
developmental benefits. Nutrients
2021;13(7):2289.

[20] Abiramalatha T,
Bandyopadhyay T,

Ramaswamy VV,

Pullattayil — AK,
Thanigainathan S, Trevisanuto D, et al.
interventions for

Delivery room

hypothermia in preterm neonates: a

systematic review and network meta-

229



Deliaga et al. / Exp Biomed Res /2026, 9(3):221-230

analysis. JAMA Pediatr
2021;175(9):€210775.

[21]Dunne EA, O’Donnel CPF, Nakstad B,
McCarthy LK, European society for

(ESPR)

writing

neonatal

group.
Thermoregulation for very preterm infants in

pediatric  research

resuscitation  section
the delivery room: a narrative review.
Pediatr Res 2024;95(6):1448-54.

[22]Cassaro F, Impellizzeri P, Maiorana M,
Romeo C, Arena S. Bedside vs conventional
operating room surgery in critically ill
newborns: systematic review and meta-
analysis. J Pediatr Surg 2025;60(9):162419.

[23]DeRose DU, Aceti A, Liotto N, Morlacchi
L, Maggiora E, Costa S, et al. Nutritional
management of neonates who undergo major
surgery for gastrointestinal disorders: a joint
position paper of the Italian Society of
Neonatology (SIN), the Italian Society of
Pediatric Surgery (SICP), and the Italian
Society of Pediatric Nutrition (SINUPE).
Ital J Pediatr 2026;52(1):29.

[24]Alves FMS, Miranda ME, Aguiar MJB,
Viana MCFB. Nutritional management and
postoperative  prognosis of newborns
submitted to primary surgical repair of
gastroschisis. J  Pediatr (Rio J)
2016;92(3):268-75.

[25] Walter-Nicolet E, Rousseau V, Kieffer F,
Fusaro F, Bourdaud N, Oucherif S, et al.
Neonatal outcome of gastroschisis is mainly
influenced by nutritional management. J
Pediatr Gastroenterol Nutr 2009;48(5):612-
7.

[26] Sharp M, Bulsara M, Gollow I, Pemberton
P. Gastroschisis: early enteral feeds may
improve outcome. J Paediatr Child Health
2000;36(5):472-6.

[27]Raduma OS, Jehangir S, Karpelowsky J. The
effect of standardized feeding protocol on

outcome

early following gastroschisis

230

repair: a systematic review and meta-
analysis. J Pediatr Surg 2021;56(10):1776-
84.

[28] Dama M, Rao U, Gollow I, Bulsara M, Rao
S. Early commencement of enteral feeds in
gastroschisis:

a systematic review of

literature. Eur J Pediatr
2017;27(6):503-15.

[29]Islam S. Advances in surgery for abdominal

Surg

wall defects: gastroschisis and omphalocele.
Clin Perinatol 2012;39(2):375-86.

[30]Gamba P, Midrio P. Abdominal wall
defects:
management, and long-term outcomes.
Semin Pediatr Surg 2014;23(5):283-90.

[31]Raymond SL, Downard CD, StPeter SD,
Baerg J, Qureshi FG, Bruch SW, et al.
Outcomes in omphalocele correlate with size
of defect. J Pediatr Surg 2019;54(8):1546-
50.

prenatal  diagnosis, newborn



