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Abstract

Background: Neonatal gastric perforation (NGP) is a rare, serious, and life-threatening condition which needs early
recognition with prompt intervention for better prognosis. Its etiology is not yet well established, but multiple
speculations have been put forth for its etiopathogenesis. Few most considered are traumatic, spontaneous, or
secondary to inflammatory process like necrotizing enterocolitis. This study describes the etiological and prognostic
factors for patients with NGP in our experience at a single center.

Results: A total of 46 neonates were included. Male gender predominated with M:F being 1.7:1. Most (n=36)
neonates presented within 10 days of life whereas 8 neonates presented within 15 days. At presentation, gas under
diaphragm was the most common radiologic finding in 25 (54.3%) neonates. On exploratory laparotomy, it was
found that greater curvature was involved in maximum number of cases (n=27), followed by lesser curvature and
anterior and posterior walls of the stomach. Most of perforations were within 1–5 cm in size. Gastrorrhaphy was
done in all cases, and in two cases, feeding jejunostomy was done along with repair for feeding purpose. Finally,
spontaneous NGP was diagnosed in 30 (60.8%), and NEC patches on other parts of the intestine were seen in 11
patients. Postoperatively, 28 neonates developed complications in the form of sepsis (n=13), wound infection (n=
10), and burst abdomen (n=5). Regarding clinical outcome, 27 (58.7%) were discharged from the hospital whereas
19 (39.3%) patients died.

Conclusion: Our results show that spontaneous NGP is most commonly associated with NEC in our population,
usually affecting the greater curvature. We observed a high mortality rate; however, good ICU care may improve
the survival.
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Background
The first case of gastric perforation in neonates was re-
ported by Siebold in 1825 whereas first survival of gas-
tric perforation repair was reported in 1950 [1]. Among
perforations of the intestine in neonates, the neonatal
gastric perforation (NGP) has been reported in 7% with
poor prognosis and significant mortality [2, 3]. Prema-
turity, asphyxia neonatorum, birth stress, aggressive

respiratory resuscitation at birth, anatomic pathologies
causing gastric outlet obstruction, and few associated
congenital anomalies have been reported to be the most
important factors causing NGP in the literature [4–8].
The association of NGP with factors like male gender,
metabolic acidosis, prematurity, or low birth weight
claimed even worse prognosis [9, 10].
Many recent studies tried to elucidate prognostic fac-

tors, but no definite correlations were concluded, so
prognostic factors remain as yet controversial. The com-
mon identifiable sign is abdominal distension that is
mostly associated with shock. Early detection of such
cases is important as it was found to improve mortality
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and morbidity of these neonates. In this study of single
tertiary care unit conducted over 3 year’s period, we de-
scribe our experience of clinical findings, management,
and outcome in neonates with NGP at a single center.

Methods
Formal institutional ethical approval was sought for this
prospective study. During a 3-year period from June
2015 to June 2018, a total of 570 neonates (within 30
days of life) presented in neonatal emergency with diag-
nosis of pneumoperitoneum. We included 46 patients
with NGP into this study which reflects 8% of total in-
testinal perforations. Demographic details like gender,
age of presentation, gestational age, birth weight, mode
of delivery, presence of neonatal asphyxia, main signs
and symptoms, gastric tube insertion and mechanical
ventilation before the onset of gastric perforation, associ-
ated perinatal risk factors, associated congenital anomal-
ies involving both intestinal and extra intestinal regions
like congenital heart disease, preoperative radiologic
findings, surgical procedures performed, site of perfor-
ation, size of perforation, clinical outcome, and surgical
complications were collected on a predesigned pro
forma. Suspected patients were excluded who did not
undergo exploration. All the recorded data was analyzed
by SPSS 26 (version 233 South Wacker Drive, 11th Floor
Chicago, IL 60606-6307 USA).
Qualitative variable was presented as mean SD, and

for quantitative variables, we calculated as percentages
and frequency.

Results
A total of 46 neonates were included. Male gender pre-
dominated with M:F being 1.7:1. Most of them were full
term (69.6%). Twenty patients were having weight less
than 2.5 kg, and 5 had < 2 kg weight. About 60.9% (n=
28) were delivered by caesarian section. The history of
neonatal asphyxia prior to presentation was found in
only 10 (21.7%) patients while none had history of
mechanical ventilation, but 11 (23.9%) remained admit-
ted in intensive care unit. Nasogastric tube was
attempted in 14 (30.4%) neonates before admission.
Three neonates (6.5%) had associated congenital heart
disease, two had duodenal atresia, two with respiratory
distress, and eight neonates had associated perinatal fac-
tors. Feeding was already started in 37 neonates, and
43.5% (n=20) were given formula feed; however, no feed-
ing was started in 9 neonates. Most (n=38) neonates pre-
sented within 10 days of life whereas 8 neonates came
within 15 days. At presentation, gas under diaphragm
was the most common radiologic finding in 25 (54.3%)
neonates, out of which 6 patients had typical food ball
sign (Fig. 1). The demographic and clinical details are
summarized in Table 1.

An early management for optimization of neonates in-
cludes either laparostomy tube placement followed by
laparotomy or if already optimized then directly under-
went for laparotomy. On exploratory laparotomy, it was
found that greater curvature was involved in most cases
(n=27), followed by lesser curvature and anterior and
posterior walls of the stomach. Most perforations were
1–5 cm in size. Gastrorrhaphy was done in all cases, and
in two cases, feeding jejunostomy was done along with
repair for feeding purpose. Finally spontaneous NGP
was diagnosed in 30 (60.8%) whereas no obvious cause
elucidated on exploration, thus revived diagnosis label
NGP. Due to associated NEC patches on other parts of
the intestine, 11 neonates were labelled having NEC-
associated NGP. Three had findings similar to ischemic
type and two cases to traumatic NGP. Details are given
in Table 2.
Postoperatively, a total of 28 neonates developed com-

plications in the form of sepsis (n=13), wound infection

Fig. 1 Football sign in a neonate with gastric perforation
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(n=10), and burst abdomen (n=5). Regarding clinical
outcome, 27 (58.7%) were discharged from hospital;
overall mortality was 19 (41.3%). Details are shown in
Table 3.

Discussion
Our study population consisted of 29 males and 17 fe-
males with ratio of M:F=1.7:1. Gupta et al. and Kara
et al. showed different results with gender distribution.

Table 1 Demographic and clinical details of patients (n=46)

Characteristics Number of patients (%)

Gender

Male 29(63)

Female 17 (37)

Gestational age

Full term (> 36 weeks) 32 (69.6)

Preterm (33–36 weeks) 14 (30.4)

Mode of delivery

C section 28 (60.9)

Normal vaginal delivery 18 (39.1)

Birth weight (kg)

Normal (2.6–4.0 kg) 25 (54.4)

Low birth weight (2.5–2.0 kg) 16 (34.8)

Extremely low birth weight (< 2 kg) 5 (10.9)

Neonatal asphyxia prior to presentation 10 (21.7)

Mechanical ventilation prior to perforation 0

Nasogastric tube insertion prior to perforation 14 (30.4)

Neonatal ICU admission prior to perforation 11 (23.9)

Associated congenital heart disease 3 (6.5)

Associated duodenal atresia 2 (4.3)

Associated respiratory distress 2 (4.3)

Associated NEC 9 (19.6)

Antenatal/perinatal risk factor 8 (19.3)

Premature rupture of membranes > 24 h 2 (4.9)

Premature rupture of membranes < 24 h 2 (4.9)

Pregnancy-induced hypertension 1 (2.4)

Per vaginal bleeding for 4 months 1 (2.4)

Oligohydramnios 1 (2.4)

Maternal diabetes + age > 40 years 1 (2.4)

Feeding

No 9 (22)

Yes 37 (78)

Bottle feed 20 (43.5)

Mother feed 10 (21.7)

Cow’s milk 7 (15.2)

Radiologic findings

Gas under diaphragm 25 (54.3)

Football sign 6 (34.8)

Rigler’s sign 3 (6.5)

Cupola sign 2 (4.3)

Hashim et al. Annals of Pediatric Surgery           (2021) 17:13 Page 3 of 5



They reported NGP being four times commoner in
males than females [6, 11]. We found that 69.6% neo-
nates were full term and 30.4% were born between 33
and 36 weeks of gestation whereas a large number of ne-
onates (n=22) had weight less than 2.5. Similar percent-
age was noted by Kara et al. in neonates with gastric
perforation [6]. Byun et al. also reported that NGP is
common in full-term neonate [12]. According to our re-
sults, most neonates with NGP were just presented
within 10 days of life (78%), and only one patient pre-
sented late after 20 days. This finding was compared
with Kara et al. and Byun et al. [6, 12]
Leone and Krasna reported that 4 out of 7 neonates

had pre-existing cause while 3 had no identifiable cause
of NGP [7]. In literature, the etiology of NGP is still de-
batable though many suggested causes like congenital
weakness or absence of muscle [13], high gastric acidity
leading to ulceration [14], trauma to gastric wall [15],

neonatal asphyxia causing intestinal ischemia [16], raised
intragastric pressure caused by swallowing of air or distal
obstruction [17, 18], and lack of intestinal pacemaker
cells [19] or C-KIT + mast cells [20]. Usually, the mix-
ture of causes is proposed as far as etiology of NGP is
concerned [21], and the most common cause was found
to be the raised intragastric pressure causing rupture of
the stomach wall usually in a dilated stomach and unco-
ordinated vomiting due to poor neurologic control [8,
18]. We reported spontaneous NGP in 30 neonates as
no obvious and clear cause was found; associated NEC
patches were seen in 11 neonates, three had findings
suggestive of ischemic insult, and two cases were due
traumatic injury. One hypothesis is that spontaneous
perforations are due to the congenital defects in the
muscular wall of the stomach [22]. In our study, 10 neo-
nates had a history of neonatal asphyxia at birth and
neonatal ICU admission which we suspect may be the
cause of intestinal ischemia and perforation. In 14 cases,
there was history of pre-admission NG placement, but
only two cases of NGP found per-operatively to have
features of traumatic type. Three of our cases had asso-
ciated congenital heart diseases and had per-operative
findings of ischemic variety of perforation. Two cases
having duodenal atresia lead to raise intra-gastric. Re-
garding clinical outcome, 27 (58.7%) patients were dis-
charged after recovery; 17 (39.3%) neonates died
including five cases who left against medical advice. Des-
pite all advances in neonatal pre- and post-operative
care throughout literature, mortality rate associated with
NGP is still very high. Leone and Krasna reported 70%
mortality rate [7]. However, in a recent study by Yang
et al. [19], mortality rate decreased with improvement in
neonatal care; they divided study neonates into four
groups, i.e., 1980–1989, 1990–1999, 2000–2009, and
2010–2016, and reported mortality for the four groups
was (5/5) 100%, (12/24) 50%, (6/19) 31.6%, and (3/18)
16.7%, respectively.

Conclusion
Our results show that spontaneous NGP is most com-
monly associated with NEC in our population, usually
affecting the greater curvature. We observed a high mor-
tality rate; however, good ICU care may improve the
survival.
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