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ABSTRACT

Introduction: Neonatal gastric perforation (NGP) is a rare, life-threatening surgical emergency that predominantly
affects premature and extremely low birth weight (ELBW) infants and remains associated with high mortality.

Case presentation: A 600 g female infant born at 25/26 weeks of gestational age developed necrotizing enterocolitis
(NEC) during the third postnatal week and deteriorated with abdominal distension and pneumoperitoneum. Emer-
gency laparotomy on day 24 revealed a single posterior gastric wall perforation with circumferential necrotic mar-
gins; the nasogastric tube tip was located at the defect. After minimal debridement and primary two-layer closure,
the infant survived a prolonged intensive care course complicated by recurrent sepsis, cholestasis, bronchopulmo-
nary dysplasia, and later adhesive obstruction requiring adhesiolysis.

Conclusions: Gastric perforation may represent an uncommon manifestation of severe NEC in ELBW infants. Delayed
onset, necrotic margins, and systemic inflammatory deterioration may favor ischemic NEC-related injury over iatro-
genic trauma. Early radiographic evaluation and prompt surgical exploration are crucial for survival.
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HINTRODUCTION

Necrotizing enterocolitis (NEC) is the most frequent
gastrointestinal emergency in preterm infants with an
incidence of 5-10% in very low birth weight infants
[1]. It is characterized by intestinal inflammation and
ischemic necrosis that may progress to perforation and
systemic sepsis [2]. The diagnosis is based on feed-
ing intolerance, abdominal distension, hematochezia,
laboratory evidence of inflammation, and radiologic
signs such as pneumatosis intestinalis or pneumoperi-
toneum. Differential diagnosis includes spontaneous
intestinal perforation and other neonatal gastrointesti-

nal perforations. Management ranges from bowel rest
and broad-spectrum antibiotics to surgery when perfo-
ration or clinical deterioration occurs.

NEC is a leading cause of perforation in this popu-
lation, as shown in several institutional series [1-4].
Gastric involvement is distinctly rare, likely represents
an extreme manifestation of systemic inflammation
and hypoperfusion rather than the typical distribution
of disease [2].

Neonatal gastric perforation (NGP) is a life-threat-
ening condition with a mortality rate of 20-50% and
increases in the presence of sepsis, metabolic acidosis,
thrombocytopenia, or circulatory collapse [5-7].
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It accounts for approximately 10-16% of neonatal
gastrointestinal perforations and occurs predominantly
in premature and extremely low birth weight (ELBW)
infants [8,9].

We report an ELBW infant who developed posterior
gastric perforation as a localized manifestation of NEC,
with favorable gastrointestinal outcome. The aim of
this paper is to highlight gastric perforation as an un-
common localized manifestation of NEC in an ELBW
infant and to discuss its diagnostic and therapeutic im-
plications.

B CASE PRESENTATION

Presenting concerns

A 600g female infant born at 25/26 weeks gestational
age was delivered vaginally to a 27-year-old gravida II,
para I mother with unknown antenatal history. Two
doses of antenatal dexamethasone were administered
prior to delivery. Meconium-stained amniotic fluid
suggested fetal distress. Apgar scores were 7 at 1 min-
ute, 8 at 5 minutes, and 8 at 10 minutes.

Clinical findings

Postnatal examination revealed generalized hypotonia,
respiratory rate 76 breaths/min, heart rate 165 beats/
min, and oxygen saturation 90-92% in room air.

Immediately after birth, the neonate required non-
invasive positive pressure ventilation (NIPPV) with
peak inspiratory pressure/positive end-expiratory
pressure (PIP/PEEP) 16/5.5 cmH,O, inspiratory time
0.4 s, respiratory rate 45 breaths/min, and fraction of
inspired oxygen (FiO,) 30%.

A nasogastric tube was inserted, surfactant was ad-
ministered using the Less Invasive Surfactant Admin-
istration (LISA) technique, and an umbilical venous
catheter was placed. Minimal enteral feeding with ma-
ternal breast milk was initiated on day 0.

On day 9, respiratory support was transitioned to
nasal continuous positive airway pressure (nCPAP)
(PEEP 5.5 cmH,O, FiO, 25%). Echocardiography
showed ostium secundum atrial septal defect with left-
to-right shunt and a patent ductus arteriosus. Empiric
antibiotic therapy with ampicillin-sulbactam and ami-
kacin was started for elevated inflammatory markers.

At day 14, intermittent gastric residuals were ob-
served and minimal enteral feeding was continued.

At day 17, the infant developed tachycardia, persis-
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tent gastric residuals, vomiting, and mucus-containing
stools. Clinical and laboratory findings indicated the
onset of NEC, and antibiotic therapy was escalated to
meropenem.

At day 21, the patient deteriorated with recurrent
episodes of apnea and bradycardia, abdominal disten-
sion, and pathological gastric aspirates. Enteral feeding
was stopped and synchronized intermittent positive
pressure ventilation (SIPPV) was initiated (PIP/PEEP
15/5 cmH, 0O, respiratory rate 45 breaths/min, inspira-
tory time 0.36 s, FiO, 45%). Dopamine infusion was
administered for hemodynamic support, along with
pentoxifylline and intravenous immunoglobulin.

Diagnostic focus and assessment

At day 24, progressive abdominal distension, vomiting,
constipation, and worsening clinical status prompted
abdominal radiography, which demonstrated pneumo-
peritoneum (Figure 1). Laboratory evaluation showed
markedly elevated inflammatory markers: procalci-
tonin 8.79 ng/mL, C-reactive protein 26.6 mg/L, white
blood cell count 7.47 x 10A3/pL, and platelet count 215
X 10A3/uL.

The neonate was transferred to the pediatric surgery
unit with a diagnosis of acute abdomen requiring im-
mediate surgical intervention.

Therapeutic focus and assessment

The exploratory laparotomy revealed a single posterior
gastric wall perforation measuring approximately 1 x
1 cm with circumferential necrotic-appearing margins.
The nasogastric tube tip was located at the perforation
site (Figure 2).

Despite this finding, the macroscopic appearance
favored ischemic necrosis rather than an acute me-
chanical laceration. Systematic inspection of the small
and large bowel showed no additional perforations or
transmural necrosis. Minimal debridement of the per-
foration edges was performed, followed by primary
two-layer closure of the gastric wall. Histopathological
examination was not accomplished because no full-
thickness specimen was resected.

Postoperatively, the patient remained intubated with
stable oxygenation (oxygen saturation 94% on FiO,
30%). Inotrope treatment was continued for three days.
Enteral feeding was gradually reintroduced after five
postoperative days.
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Fig. 1. Abdominal X-ray: (A) Anterior-posterior view: thickened, dilated bowel loops marked with arrow
(B) Lateral decubitus view: pneumoperitoneum — marked with arrow

Fig. 2. Intraoperative finding: gastric wall perforation with the presence of the nasogastric tube tip (circled)
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Follow-up and monitoring

By day 34, she was extubated and returned to nCPAP
(PEEP 5 cmH,0, FiO, 30%). The subsequent clinical
course was complicated by multiple infectious epi-
sodes, including coagulase-negative Staphylococcus
bacteremia and later methicillin-resistant Staphylococ-
cus aureus sepsis associated with Clostridioides difficile
enterocolitis. Cholestasis developed and was treated
with ursodeoxycholic acid. Hydrocortisone therapy
was introduced for the incipient bronchopulmonary
dysplasia. Progressive retinopathy of prematurity re-
quired intravitreal bevacizumab administration. Car-
diac therapy with propranolol and captopril was initi-
ated.

Specific drug manufacturer details were not retriev-
able from the retrospective medical record. All medi-
cations were administered according to institutional
neonatal intensive care protocols and contemporary
standard-of-care guidelines.

At day 100, recurrent abdominal distension, vom-
iting, and bilious gastric aspirates recurred. The ab-
dominal radiography showed dilated bowel loops with
air-fluid levels. Repeat laparotomy revealed interileal
adhesions without perforation or ischemia, adhesioly-
sis was performed. Enteral feeding was resumed after
four days postoperatively.

After 115 days of hospitalization, the infant was
discharged at 2150 g with cardiology, neurology, and
physiotherapy follow-up.

At 10 months of corrected age, she weighs 5 kg and
measures 62 cm. She continues propranolol and cap-
topril therapy and receives physiotherapy and sensory
integration therapy, without gastrointestinal complica-
tions at the time of last follow-up, she tolerates full oral
feeding.

H DISCUSSION

This case illustrates an uncommon presentation of
NEC with isolated gastric perforation in an ELBW in-
fant. Unlike typical NEC involving the terminal ileum
or colon, the lesion was localized to the posterior gas-
tric wall. The delayed onset in the third postnatal week,
systemic inflammatory deterioration, and necrotic per-
foration margins supported an ischemic NEC-related
mechanism rather than primary traumatic perforation.

NGP can be a life-threatening condition with po-
tential long-term effects such as iron-deficient anemia,
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steatorrhea, and developmental delay, particularly in
ELBW infants [8-10]. Early diagnosis matters because
deterioration can be abrupt [11]. The initial presenting
symptom is abdominal distension with emesis. The dif-
ferential diagnosis includes all the neonatal intestinal
obstruction diagnoses, septicemia, and NEC.

The etiology of NGP is multifactorial and incom-
pletely understood. Possible mechanisms include
hypoxic-ischemic injury, barotrauma from assisted
ventilation, nasogastric tube-related trauma, drug ex-
posure (e.g., corticosteroids, indomethacin), and func-
tional obstruction due to gastric atony or pylorospasm
[8,10,11]. Developmental weakness or focal absence
of the gastric muscular layer has also been described,
potentially predisposing to stomach rupture when in-
tragastric pressure rises [12,13]. In these cases perfo-
rations often occur early—frequently within the first
postnatal week—and may present even in term neo-
nates.

In contrast, gastric perforation occurring during
NEC is distinctly uncommon. NEC typically involves
the terminal ileum and colon. Gastric injury can occur
during episodes of severe systemic inflammation and
circulatory instability, particularly in ELBW infants
with immature autoregulation, anemia, and prolonged
ventilatory or inotropic support [1,14,15].

In the present case, several features favored a NEC-
related ischemic mechanism.

First, symptom onset and clinical deterioration oc-
curred in the third postnatal week, matching the typi-
cal timing of NEC in very preterm infants [1].

Second, the infant presented recurrent systemic in-
flammatory episodes and prematurity-associated mor-
bidities that match with severe NEC as a systemic dis-
order (e.g., bronchopulmonary dysplasia, retinopathy
of prematurity, cholestasis, recurrent sepsis) [2,14].

Third, the perforation edges appeared circumfer-
entially necrotic rather than sharply demarcated. The
presence of the nasogastric tube tip at the defect raises
the alternative possibility of iatrogenic perforation. Up-
per gastrointestinal perforations related to tube place-
ment have been described in fragile preterm infants,
with higher risk during difficult insertions or when
performed by inexperienced staff [16]. However, tube-
related injuries typically present soon after insertion
and may show sharp laceration margins.

In our patient, the tube had been in place since the
first days of life, and the perforation developed nearly
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three weeks later in the context of NEC and systemic
deterioration, making primary traumatic perforation
less likely.

Operative management depends on the number of
perforations, tissue viability, and physiologic stability.
For isolated defects with viable surrounding tissue,
limited debridement and primary two-layer closure
are widely recommended [9,10]. In cases with diffuse
necrosis or multiple perforations, more extensive ap-
proaches such as partial gastrectomy or longitudinal
sleeve gastrectomy have been reported, provided that
vascularity of the lesser curve is preserved [17].

In the present case, the isolated posterior perforation
and absence of bowel necrosis allowed primary repair,
without postoperative complications and preserved
gastric function.

Finally, the long and complicated postoperative tra-
jectory illustrates that survivors often face substantial
morbidity driven by prematurity and systemic inflam-
mation rather than the gastric repair itself. ELBW in-
fants requiring abdominal surgery frequently have
prolonged hospitalization and complications such as
recurrent sepsis, cholestasis, bronchopulmonary dys-
plasia, and later adhesive obstruction in ELBW surgical
cohorts [14,18-20]

The favorable gastrointestinal outcome at 10 months’
corrected age in this infant adds to the limited litera-
ture suggesting that, with early recognition and prompt
operative management, survival with preserved gastro-
intestinal function is increasingly achievable even after
severe disease.

B CONCLUSIONS

Gastric perforation is an uncommon but important po-
tential manifestation of severe NEC in ELBW infants.
This case is original due to the isolated posterior gastric
involvement and favorable gastrointestinal outcome
despite extreme prematurity and severe systemic ill-
ness.

When a critically ill premature neonate deteriorates
with abdominal distension and pneumoperitoneum,
the stomach should be considered among possible sites
of perforation.

Delayed onset, circumferential necrotic margins,
and concomitant systemic inflammatory features may
favor ischemic NEC-related injury over iatrogenic
trauma.
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Prompt radiographic evaluation and early surgical
exploration remain key determinants of survival and
long-term outcome.

This report contributes to the limited literature on
NEC-associated gastric perforation and may assist ne-
onatologists and pediatric surgeons in differentiating
ischemic NEC-related injury from iatrogenic gastric
trauma.
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