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Recurrent Gastric Perforation in a Neonate Recovered
after Primary Surgical Repair and Percutaneous
Peritoneal Drainage
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Neonatal gastric perforation is a rare but fatal disease, occurred mainly in preterm infants. In general,

primary surgical repair is the main treatment. To the best of our knowledge, there has been only one report of

improvement of gastric perforation in neonates after percutaneous peritoneal drainage alone. We describe a

case of gastric perforation in a premature extremely low-birth-weight infant girl of 25™ weeks gestational age.

We present this case to emphasize that gastric perforation may improve with percutaneous peritoneal drainage.
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Neonatal gastric perforation is a very rare, but
serious condition. It is associated with a high mortality
rate. Its incidence is reported to be 1 in 5,000 live
births. In most cases, the underlying cannot be pre-
cisely determined. Gastric perforations occur most
often on the 3™ day of life but can occur at any time in
early infancy.' Several contributing factors have been
reported. Prematurity is the most common facilitating
factor.” Some mechanical factors are also considered
as risk factors, such as mechanical pressure exerted
by nasogastric catheters, and excessive gastric dis-
tension due to positive—pressure ventilation."*”

Chorioamnionitis, necrotizing enterocolitis, asphyxia
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and postnatal corticosteroid administration could also

1,56

be the risk factors.

Early diagnosis and treatment could be the most
important factors to achieve a good outcome. Charac-
teristic clinical manifestations may include poor ac-
tivity, abdominal distension, respiratory distress,
feeding intolerance, vomiting, and cyanosis.” The
major defects are proximal linear tears along the
greater curvature that occur as a seromuscular lace-
ration, resulting in mucosal ballooning with a pinhole
perforation on the top.”®

Primary surgical repair is the principal mode of
treatment. The first successful surgical repair of
gastric perforation was accomplished by Kellogg et al
in 1951.° Several subsequent reports of successful
repair have been published, and improved survival
rates have been documented.”” An improvement of
gastric perforation in neonates after percutaneous
peritoneal drainage has not been described as much

previously.
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Case Report

A female, 2 baby of twin, was born at 25" weeks
of gestation by emergency cesarean section, due to
oligohydramnios and fetal distress. Her birth weight
was 900 g. She had a prenatal history, of preterm
premature rupture of the membranes lasting about 37
days, with intermittent maternal fever. Enterobacter
cloacae were detected in her mother’ s cervical smear,
which indicated chorioamnionitis. At birth, because of
poor spontaneous breathing and heartbeat (<100/
min), the baby was intubated shortly, had 1 vial of
surfactant via endotracheal tube for rescue therapy,
and had 2 minutes of positive pressure ventilation.

Apgar score was 3 and 5 at one and five minutes. On
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admission to NICU, mechanical ventilation was applied
to her. Subsequently, an additional dose of 0.5 vial of
surfactant was given within the first 24 hours of life
due to low oxygen saturation levels and insufficient
aeration of the lungs on auscultation and follow up
X—rays. Symptomatic patent ductus arteriosus was
diagnosed on the 48" hour of life and intravenous
ibuprofen was used for 3 days. A nasogastric tube was
inserted shortly after birth and kept; the tip located in
the upper stomach, and there was no discharge
coming through the tube. At 5 days after birth, she ate
a preterm formula once. However, abdominal disten-
sion was observed and the feeding was stopped. On
the 7" day of life, her general condition deteriorated
suddenly with a distended abdomen and increased

respiratory distress. At that point, complete blood

Fig. 1. (A) On the 7" day of life, plain
abdomen shows marked small
bowel distension and free air in sub-
diaphragmatic area. (B) At the same
day, alateral abdominal X-ray shows
marked free air. (C) On the 9" day of
life, plain albdomen X-ray shows pneu-
moperitoneum. (D) Jackson-Pratt
tube inserted into the peritoneum.
(E) Plain abdomen on the 20" day of
life. Abdominal distension is markedly
decreased, and subdiaphragmatic free
airis almost disappeared. Jackson-Pratt
tube wasremoved the next day.
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count, biochemical analyses, and C—reactive protein
levels were within normal limits. An abdominal X—ray
demonstrated a large amount of free intraperitoneal
air (Figs. 1A, B).

Primary surgical repair was performed, and gastric
perforation was diagnosed. Multiple perforation
lesions were visible in the lesser curvature, and ga-
stric tissue was extremely weak. Several bubbles
were found nearby the perforated portion, bleeding
and inflammation were observed at the perforation
site. After surgery, urine output was decreased and
systemic edema was observed. Disseminated in-
travascular coagulation (DIC) syndrome" occurred
with acute renal failure symptoms. Three days after
surgery at hospital day 9, she vomited intestinal con-
tent with blood. Abdominal X—ray showed free air in
the peritoneal cavity. At that day, her body tempera-
ture was 36.2—37.0C, the heart rate was 140—200
beats / min, respiratory rate was 35—50 breaths / min,
mean blood pressure was 21-25 mmHg (systolic, 27—
30 mmHg; diastolic, 17-22 mmHg) and oxygen satu-
ration was 95—100%. On hospital day 9, peripheral
blood results as follows: white blood cell count 18,760/
«L, hemoglobin 6.8 g/dL, platelets 70,000/xL, PT
118.5s,aPTT 21 s, D—dimer 8.01 pg/mL, and C—re-
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Fig. 2. Hemo- and pneumoperitoneum at the posterior aspect of the stomach lower body and
antrum were identified by abdominal sonography.

active protein 2.26 mg/dL. However, re—operation was
impossible because of severe hypotension and DIC.
Ultrasonography—guided percutaneous insertion of
a Jackson Pratt tube was performed into the mode-
rate—sized cyst. Hemo— and pneumoperitoneum at
the posterior aspect of the stomach lower body and
antrum were identified by abdominal sonography (Fig.
2). Drainage of the free air, saliva, and gastric content
was observed from the intermittent suction by naso-
gastric tube. On the 14" day of hospitalization, with
recovery in the general statue of the patient, a follow—
up abdominal X—ray demonstrated complete resolution
on the free air and the presence of gastric gas shadow.
Percutaneous drainage was terminated on the 22™
postnatal day. Overall, the patient was mechanically
ventilated for 33 days. Feeding with mother’s milk was
started on the 36" postnatal day. The patient tolerated
oral feeding, showed an increase in weight, and re-
mained in good health. She was transferred to other
center for operation of progressing hydrocephalus

with severe intraventricular hemorrhage on the 59™

postnatal day. The patient was 33" weeks of gestation,

had 1,756 g of body weight.
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Discussion

Neonatal gastric perforation was first described by
Siebold in 1825.” The first successful surgical repair
was reported by Kellogg et al in 1951.°

Three mechanisms have been proposed for sto-
mach perforation: traumatic, ischemic, and sponta-
neous.g, 13-15

Ischemic necrosis due to hypoxia, perinatal distress
and shock, and extensive resuscitation performed
postnatally may cause gastric perforation. Dexame-
thasone and indomethacin may also cause gastric
perforation in newborns.™ " * E. cloacae was detected
in the cervical smear of our patient’ s mother, and she
was diagnosed with chorioamnionitis. Also mecha-
nical injury by a rigid nasogastric tube could not be
excluded as the cause. In our case, immaturity of the
patient, positive pressure ventilation, intravenous
ibuprofen use, perinatal distress may have acted as a
combination of factors.

The peak incidence of gastric perforation is re-
ported to be from the 2 to the 7™ day of life." " Miller
found that gastric acidity in a newborn child was
maximal at 24 h of age; the acidity decreased over the
following 9 days, by which point it approached the
normal level for a child.'* Thus, gastric acidity is
exceptionally high during the first week of life, which
is the period when the incidence of gastric perforation
peaks. While this temporal association does not prove
causality, it is possible that high gastric acidity in the
early newborn period contributes to gastric per-
foration.” The most common site of gastric perforation
is the greater curvature (more than 50% of all cases),
followed by the lesser curvature and anterior wall of
the stomach. In our patient, the perforation was at the

lesser curvature.
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In the present case, intestinal perforation can be
excluded for 2 points. A marked free air and pneum-
operitoneum with small bowel distension in the sub-
diaphragmatic area was observed on both plain and
lateral abdominal X—ray films (Fig. 1A, B). Also, when
the Jackson—Pratt catheter was inserted, free air,
gastric content, and blood were drained. Bile or inte-
stinal content was absent, similar to the case reported
by Aydin et al."®

The mortality rate of gastric perforation varies
between 27% and 83%."” Sepsis and respiratory
distress frequently accompany clinical conditions in
premature infants, which increases the mortality."”
There are no gender differences in newborns. Almost
60% of gastrointestinal perforation cases have been
reported in premature infants. The mortality of in-
fants with gastric perforation is also higher among
premature and low—birth—weight neonates than in
full—term babies.”

Sudden abdominal distension and respiratory
distress are the most common findings in gastric
perforation. These two clinical findings are seen in
our case. Other symptoms and signs such as feeding
intolerance, acidosis, and shock also can be found.18
On the abdominal X—ray, subdiaphrgmatic free air and
small bowel distension is seen in Fig. 1.

The time between diagnosis and operation affects
the survival rate. After the onset of symptoms of the
disease, the time to finish a large impact operation is
limited. Because of the rapid progress of gastric
perforation, early diagnosis and treatment are very
important.” Primary surgical repair is the most im-
portant treatment in gastric perforation. Mortality and
morbidity increases as the time to begin the surgery
delays. Perforations in other parts of the intestines
may occur as sequelae in the first few days after

surgery.”
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As mentioned above, primary surgical repair is the
major treatment of neonatal gastric perforation, there
is a case report of improved isolated gastric perfora-
tion without surgical repair.”® In this case, when the
second gastric perforation occurred, the patient had
generally unstable vital signs and under DIC status.
She had high risk for re—operation. Conservative
management was chosen, Jackson—Pratt tube was
inserted. As in this case, ultrasono—guided needle
insertion could also be a method of treatment when
loculation is found at the site where a pseudocyst was
located.

In conclusion, gastric perforation in our patient
probably developed because of gastric distension as a
result of positive pressure ventilation; prematurity,
perinatal distress, intravenous ibuprofen, and mecha-
nical injury by a rigid nasogastric tube may have also
played a role. Gastric perforations in newborn infants
could be improved by percutaneous peritoneal drain-

age.
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