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A BST R AC T   

 

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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Congenital anterior abdominal wall defects 

represent a heterogeneous group of neonatal 

surgical conditions requiring urgent 

multidisciplinary management. Despite 

advances in neonatal intensive care, anesthesia, 

and surgical techniques, these conditions 

continue to be associated with substantial 

morbidity and mortality [1,2]. 

Among abdominal wall defects, 

gastroschisis and omphalocele are the most 

frequently encountered entities, yet they differ 

fundamentally in embryological origin, 

pathophysiology, and clinical behavior. 

Gastroschisis is characterized by evisceration 

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]. Consequently, while gastroschisis 

behaves 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 

contribute to heterogeneity in outcome 

reporting and limit comparability across 

studies. 

The present study aims to provide a 

comprehensive analysis of mortality 

determinants in neonatal abdominal wall 

defects through the integrated evaluation of 

perinatal, maternal, transport-related, and 

surgical variables. In addition, the study 

evaluates the implications of incorporating 

umbilical cord hernias within the omphalocele 

spectrum as minor omphalocele in order to 

establish a more coherent analytical 

framework. 

 

 

This retrospective cohort study was 

conducted at a tertiary pediatric surgery center 

and included seventy neonates diagnosed with 

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 study cohort and patient 

allocation are summarized in Figure 1. 

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 on descriptive statistics and 

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 

test. A p-value <0.05 was considered 

statistically significant. Univariate odds ratios 

(OR) with 95% confidence intervals (CI) were 

calculated to evaluate associations between 

selected clinical variables and mortality. 

2.  Materials and methods 
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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 

significant difference (p=0.74). Similarly, 

overall birthweight did not differ significantly 

between gastroschisis and omphalocele groups 

(p=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%).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When evaluated collectively, vaginal 

delivery was associated with higher mortality 

(p<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 

together (p<0.01), although within-group 

comparisons did not demonstrate a significant 

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. 

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

omphalocele. 

 
3. Results 
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Admission body temperature differed 

significantly between survivors and non-

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  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

primary determinant of mortality in 

gastroschisis patients. In the omphalocele 

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 

Table 1. Baseline demographic and clinical characteristics. 

Variable Gastroschisis (n=26) Omphalocele (n=44) p-value 

Male sex, n (%) 14 (53.8) 21 (47.7) NS 

Female sex, n (%) 12 (46.2) 23 (52.3) NS 

Prematurity, n (%) 14 (53.8) 9 (20.5) <0.01 

Gestational age (weeks, mean ± SD) 36.92 ± 2.54 38.65 ± 2.54 <0.01 

Birth weight (g, mean ± SD) 2580 ± 531 2637 ± 505 NS 

Vaginal delivery, n (%) 15 (57.7) 20 (45.5) NS 

Cesarean delivery, n (%) 11 (42.3) 24 (54.5) NS 

Antenatal diagnosis, n (%) 8 (30.7) 12 (27.2) NS 

Mortality, n (%) 10 (38.5) 8 (18.2) <0.01 

NS: Not significant 

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

Variable 
GS survivors 

(n=16) 

GS non-

survivors 

(n=10) 

p value OMP 

survivors 

(n=36) 

OMP non-

survivors 

(n=8) 

p value 

Male sex, n (%) 10 (62.5) 4 (40) NS 16 (44.4) 5 (62.5) NS 

Female sex, n (%) 6 (37.5) 6 (60) NS 20 (55.6) 3 (37.5) NS 

Antenatal diagnosis, n (%) 3 (18.7) 1 (10) NS 15 (41.7) 1 (12.5) <0.05 

Vaginal delivery, n (%) 7 (43.7) 8 (80) <0.05 12 (33.3) 6 (75) <0.05 

Prematurity, n (%) 8 (50) 6 (60) NS 8 (22.2) 1 (12.5) NS 

Gestational age (weeks, mean ± SD) 36.81 ± 2.78 37.1 ± 2.23 NS 38.52 ± 2.71 38.23 ± 2.49 NS 

Birth weight (g, mean ± SD) 2638 ± 526 2486 ± 553 =0.012 2622 ± 556 2671 ± 390 NS 

Admission temperature (°C) 35.4 ± 0.83 34.1 ± 0.63 <0.01 35.35 ± 0.41 34.55 ± 0.47 <0.01 

Associated anomalies n (%) 9 (34.6%) 0 (0) NS 16 (44.4%) 6 (75%) <0.05 

Primary repair, n (%) 12 (75) 3 (30) <0.05 31 (86.1) 2 (25) <0.01 

Enteral feeding achieved, n (%) 16 (100) 0 (0) <0.001 36 (100) 0 (0) <0.001 

GS: Gastroschisis, OMP: Omphalocele, NS: Not significant. 
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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). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notably, none of the patients who achieved 

enteral feeding died, highlighting a strong 

association between feeding initiation and 

survival. Surgical management and 

postoperative outcomes are summarized in 

Table 4. 

Primary repair was performed in many 

patients and was associated with improved 

survival compared to staged repair (p<0.01), 

and       additionally       it       was     associated 

 

 

 

 

 

 

 

 

 

 with earlier enteral feeding (p<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 28.4±20.4 days, respectively). 

Univariate analysis demonstrated that 

prematurity, vaginal delivery, absence of 

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 3. Associated congenital anomalies in 

gastroschisis and omphalocele. 

Variable Gastroschisis Omphalocele 

Patients with associated 

anomalies, n (%) 
9 (34.6) 22 (50.0) 

Total number of 

anomalies 
15 42 

Most common anomaly 

type 
Cardiac Cardiac 

Syndromic anomalies Rare Frequent 

BWS-related mortality 0 1 

Upper midline syndrome 

mortality 
0 2 

Lower midline syndrome 

mortality 
0 2 

Down syndrome 

mortality 
0 1 

 

Table 4. Surgical management and postoperative outcomes. 

Variable Gastroschisis Omphalocele p-value 

Primary repair, n (%) 15 (57.7) 33 (75) <0.01 

Staged repair, n (%) 9 (34.6) 5 (11.4) NS 

No intervention before death, n (%) 2 (7.7) 6 (13.6) NS 

Feeding time after primary repair (days) 12 ± 4.14 5.12 ± 3.87 <0.01 

Feeding time after staged repair (days) 21 ± 11.31 15.4 ± 14.15 NS 

Length of stay (days) 27 ± 17.2 28.4 ± 20.4 NS 

 

Table 5. Univariate analysis of factors associated 

with mortality. 

Variable OR 95% CI 

Prematurity 51.4 9.7–273.7 

Vaginal delivery 6.6 1.9–23.1 

Antenatal diagnosis 0.24 0.05–1.14 

Primary repair 0.07 0.02–0.25 
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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, and is more commonly 

associated with advanced maternal age, maternal 

obesity, chromosomal abnormalities, and 

syndromic conditions [5-8]. Mortality in 

contemporary gastroschisis series is primarily 

related to bowel dysfunction, sepsis, and 

complications of prolonged parenteral nutrition, 

whereas mortality in omphalocele is more strongly 

influenced by associated congenital anomalies. 

These epidemiological and clinical differences 

support the concept that gastroschisis and 

omphalocele represent biologically distinct disease 

entities despite both being categorized as abdominal 

wall defects. 

This study demonstrates that mortality in 

neonatal abdominal wall defects is determined by a 

complex interplay between intrinsic disease 

mechanisms and modifiable perinatal factors rather 

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 

determinants between gastroschisis and 

omphalocele. In gastroschisis, mortality appears to 

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 

consequences play a dominant role. This 

observation challenges the assumption that 

prematurity alone explains poor outcomes in 

gastroschisis [3-7]. In contrast, omphalocele 

outcomes appear largely independent of gestational 

age and birth weight, supporting the concept that 

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 surgical intervention could be 

performed, emphasizing that mortality in 

omphalocele is frequently determined by systemic 

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 

assessment of associated anomalies when 

estimating prognosis and planning postoperative 

care. 

The observed association between vaginal 

delivery and increased mortality should be 

interpreted cautiously. It is unlikely that the mode 

of delivery itself directly influences outcome; 

rather, it may reflect unplanned deliveries or 

4. Discussion 
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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 

meaningful findings of the present study. 

Remarkably, none of the patients who achieved 

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, 

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 findings suggest that restoration of 

abdominal wall integrity and earlier recovery 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, 

compromised respiratory mechanics, or 

hemodynamic instability at presentation [29-31]. 

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 remains clinically 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 to increased intra-abdominal pressure, 

impaired ventilation, 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 

period may have influenced outcomes. 

Consequently, the absolute mortality rates observed 

in this cohort should be interpreted within their 

historical context and may not directly reflect 

outcomes achievable 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 

outcome mechanisms. Gastroschisis is 

primarily driven by bowel-related pathology, 

whereas omphalocele outcomes are determined 

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. 
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