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Case Report
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Summary

Spontaneous gastric perforations are rare in adolescents. Here, we report the case of a 15-year-old boy with
severe motor and intellectual disabilities (SMID) who was diagnosed with spontaneous gastric perforation.
Due to his original condition and poor peristalsis caused by antiepileptic drugs, gas formation in the stomach
and intestines was severe since infancy. After a femoral fracture at the age of 14 years and 5 months, the pa-
tient experienced reduced food intake and weight. He transferred to our hospital with shock vital due to se-
vere peritonitis caused by gastric perforation. Immediately, he underwent an emergency laparotomy and par-
tially resected with margins at the site of gastric perforation at the age of 15 years and 1 month. The cause
of the gastric perforation was not identified by pathology. Intraoperative ascites culture detected Candida al-
bicans. He was administered a long-term antifungal treatment for enteric mycosis with high B-D-glucan levels.
Two months after the surgery, he was discharged. The detailed mechanism of gastric perforation is unclear
but increased lumen pressure in the gastrointestinal tract has generally been speculated. In our case, we con-
sidered that the gastric perforation was caused by intestinal immunocompromise with Candida albicans over-
growth, associated with increased lumen pressure owing to the transverse position of the stomach. There-
fore, deflation using gastrostomy may have been effective in relieving excess luminal pressure. Adequate nu-
tritional evaluation and gastrostomy should be considered in patients with SMID, who have massive intesti-

nal gas formation and gastric bubbles.
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Introduction

Gastric perforations in children are usually associ-
ated with trauma, peptic ulcers, and drug use. There-
fore, spontaneous gastric perforation of an unknown
cause rarely occurs during childhood, especially in ado-
lescence”. Although there are various theories on the
occurrence of spontaneous gastric perforation, it re-
mains unexplained. We report an adolescent case of
spontaneous gastric perforation in a 15-year-old boy
with severe motor and intellectual disabilities (SMID).

The patient was diagnosed with cerebral palsy and
a congenital brain malformation. During adolescence,
his spinal scoliosis worsened, and weight loss was ob-
served due to inadequate oral intake and malnutrition.
During surgery for spontaneous gastric perforation, as-
citic fluid culture revealed the presence of Candida albi-
cans. Herein, we review the patient’s clinical course
and discuss the mechanism of spontaneous gastric per-
foration during adolescence.

Case Presentation

The patient was born at 37 weeks of gestation via
spontaneous delivery. The motor developmental mile-
stones were delayed in the early infantile stage, and
the child was diagnosed with severe motor and intel-
lectual disabilities (SMID). Based on magnetic reso-
nance imaging, the patient was diagnosed with cere-
bellar dysplasia and cerebral cortical dysplasia. At the
age of 14 years, he was 143 c¢m tall and weighed 25.0
kg. Because he had difficulty swallowing, his parents
spent a great deal of time feeding him. We recom-
mended gastrostomy; however, they denied to gastros-
tomy because they felt feeding him as rewarding. The
patient also had recurrent aspiration pneumonia. Nutri-
tional products were not used because of the increased
risk of aspiration. Due to his original condition and
poor peristalsis caused by antiepileptic drugs, he had
excessive gas formation in the stomach and intestines
since infancy. He also had osteoporosis and had frac-
tured the right femur at 14 years and 5 months of age.
After this event, the patient’s weight decreased to 22.5
kg. Blood tests at that time did not reveal malnutrition
(Table 1). Thereafter, his oral intake decreased from 14
years and 11 months of age.

At the age of 15 years and 1 month, the patient pre-

sented with lethargy and shock. The abdomen was dis-
tended and skin redness was observed. In addition, he
had abdominal muscle rigidity, which is a clear sign of
peritonitis. Blood examination showed that aspartate
aminotransferase, alanine aminotransferase, lactate de-
hydrogenase, y-glutamyl transferase levels were 15, 7,
194, and 19 U/L, respectively. There was no increase
in total bilirubin levels. Total protein and albumin lev-
els were 8.3 and 4.7 g/dL respectively. Probably due to
dehydration, urea nitrogen levels were elevated at 29.2
mg/dL. Creatinine level was reduced to 0.3 mg/dL due
to his thinness and low muscle volume. Electrolytes
such as sodium, potassium, and chloride were within
normal ranges. The C-reactive protein and procalci-
tonin levels were 0.3 mg/dL and 0.05 ng/mL, respec-
tively. Peripheral blood test showed an elevated white
blood cell count of 19.2 10°/L. There was no anemia,
low platelet count, or abnormal coagulation data (Table
1). The blood culture results were negative. A nasogas-
tric tube was inserted and 500 mL dark red fluid was
drained. Radiography revealed free air in the abdomen
and severe scoliosis (Fig. 1A). Enhanced computed to-
mography revealed free air on the ventral side of the
stomach, reticulum, right Morison’s pouch, and porta
hepatis (Fig. 1B). However, the perforation site could
not be identified. Subsequently, the patient’s blood
pressure decreased to 75/40 mmHg, and treatment
with catecholamines was initiated.

We performed emergency laparotomy based on the
diagnosis of gastrointestinal perforation. Laparotomy
was performed through an upper midline incision, and
a 10 mm diameter perforation was found on the lesser
anterior wall of the upper stomach (Fig. 2). For patho-
logical diagnosis and evaluation of blood flow in the
dark lesion around the perforation site, we performed
partial gastric resection with a 10 mm margin and su-
tured it there after checking for bleeding from the re-
sected edge. We collected contaminated ascitic fluid for
culture and washed the abdominal cavity with 5 L of
normal saline. Subsequently, the abdominal cavity was
irrigated, four drains were placed, and the wound was
closed. The patient was admitted to the intensive care
unit (ICU) postoperatively. Pathologically, the perfo-
rated hole measured 10 X 5 mm, the muscularis prop-
ria at the perforated edge was bluntly ruptured, and

the mucosa and muscularis propria around the perfora-
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Table 1 Results of venous blood tests 8 months before (at the age of 14 years and 5 months)

and at the time of hospital visit (at the age of 15 years and 1 month)

Results 8 months

Results at the time

Venous blood test before hospital visit of hospital visit Unit
Aspartate aminotransferase 13 15 U/L
Alanine aminotransferase 7 7 U/L
Lactate dehydrogenase 141 194 U/L
Total bilirubin 0.3 04 mg/dL
Total protein 7.1 8.3 g/dL
Albumin 38 4.7 g/dL
Urea nitrogen 5.0 29.2 mg/dL
Creatinine 0.23 0.30 mg/dL
Na 140 134 mmol/L
K 41 3.3 mmol/L
Cl 109 101 mmol/L
Creatine kinase 117 23 U/L
Procalcitonin NA 0.05 ng/mL
C-reactive protein 053 0.29 mg/dL
pH 7.35 7.19
pCO: 394 554 mmHg
pO2 54.0 36.1 mmHg
Base excess -39 -80 mmol/L
HCO; 21.3 20.8 mmol/L
SvOq 87.7 57.0 %
Lactic acid 1.6 42 mmol/L
White blood cell 49 19.2 1079/L
Neutrophil 2.6 16.8 1079/L
Red blood cell 48 5.3 10rM12/L
Hemoglobin 136 15.1 g/dL
Platelet 28.2 29.2 1074/dL
Prothrombin time 14.2 sec
Prothrombin Time INR 1.20
Activated partial thromboplastin time 36.4 sec

Na; sodium, K; potassium, CI; chloride, pCO2 partial pressure of carbon dioxide, pOg; partial pres-

sure of oxygen, HCOs; bicarbonate, SvO2 mixed venous oxygen saturation

tion site showed a high degree of neutrophil aggrega-
tion. However, the pathology concluded that the cause
could not be identified (Fig. 3 and 4). Consequently, the
patient was diagnosed with idiopathic gastric perfora-
tion. On the third postoperative day, his breathing had
improved from ventilator support to spontaneous
breathing. On the following day, the patient was dis-
charged from the ICU. At that time, his weight was
185 kg. Despite the administration of piperacillin/tazo-
bactam, he had a prolonged fever persisted. Candida al-
bicans was cultured from an intraoperative culture of
the ascitic fluid, but periodic acid-Schiff (PAS) and Gro-
cott staining of surgical specimens did not confirm the
presence of Candida albicans. His blood B-D glucan level

was high at 126.0 pg/mL. He was treated with flucona-

zole for 2 months, followed by which his prolonged fe-
ver improved.

After initiating tube feeding and rehabilitation, the
patient was discharged at the age of 15 years and 3
months. He underwent gastrostomy at 16 years of age.
Since then, his status stabilized, and he gained weight.

Discussion

Spontaneous gastric perforation is often idiopathic
and not caused by factors such as trauma, peptic ul-
cers, and drug administration; however, it has no clear
definition. In neonates, gastric wall ischemia due to
neurogenic disorders, vascular shunts, or diving re-
flexes can cause spontaneous gastric perforation®”. In

preschool children, increased intraluminal pressure
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Figure 1 Abdominal radiograph and computed tomography image

A: Abdominal radiograph shows intra-abdominal free air (arrow) and severe scoliosis. B: Enhanced computed tomography im-

age reveals free air at the ventral side of the stomach (arrow), reticulum, right Morison’s pouch, and porta hepatis (arrow-

heads).

PO, 3 .

Figure 2 Intraoperative photograph
Intraoperative photograph shows 10-mm diameter perfora-
tion (arrow) on the lesser anterior wall of the upper stom-
ach.

may cause spontaneous gastric perforation*”. Addition-
ally, gastric wall ischemia has been suggested to con-
tribute to perforation”. In adults with spontaneous gas-
tric perforations, ruptures often occur around the
lesser curvature of the stomach. It has been proposed
that this is because a small curvature has a low elastic
modulus owing to the lack of mucosal folds and the
small curvature is subjected to greater stretching than
the rest of the stomach when it expands to form a
spherical shape®?. It is more common in adult women,
and spontaneous gastric rupture due to increased ab-

dominal pressure has been reported in pregnant

women. The proposed mechanism in these patients is
that high intraluminal pressure causes impaired perfu-
sion and/or obstruction of venous drainage, leading to
necrosis of the gastric wall’. Our patient was small in
stature but almost adult in age. As previously re-
ported, the gastric perforation was on the lesser curva-
ture of the stomach.

In the present case, Candida albicans was detected in
the ascitic fluid culture. The question of whether this
was the cause or the effect of the perforation was
raised. Candida species are endemic to 30-60% of
healthy people®. Gastric candidiasis has been reported
in 0.96% of upper gastrointestinal endoscopy”. Candida
species are controlled by beneficial bacteria and a low
pH environment. Therefore, immunosuppression (e.g.,
diabetes, HIV infection, and chemotherapy) or suppres-
sion of gastric acid secretion by antacids can cause

*9 The patient was severely

gastrointestinal candidiasis
dehydrated and in shock when he visited our hospital
due to gastric perforation, and it is difficult to assess
his nutritional status based on the data at that time.
Although the patient had osteoporosis and was ex-
pected to be in poor nutritional condition originally, the
most recent blood tests before the onset of the gastric
perforation showed no malnutrition. Disappointingly,
that data was collected eight months before the perfo-
ration occurred, even though his oral intake had mark-
edly declined two months before it occurred. More ex-
tensive and frequent blood tests could have predicted

the gastric perforation. However, there have been re-
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Figure 3 Photographs of the excised specimen

A: The mucosal side of excised specimen shows that the perforation is not ulcerated. B: The serosal side of excised specimen

shows the black edge of the perforation site.

Figure 4 Histopathological assessment of the excised specimen

A: Hematoxylin-eosin staining (X 20) shows a bluntly ruptured muscularis propria at the perforated edge. B: Hematoxylin-eosin

staining (X 100) shows a high degree of neutrophil aggregation in the mucosa and muscularis propria around the perforation

site.

ports of gastric perforation by Candida species in
healthy person”. In the present case, the stomach was
originally distended as if it was about to perforate. Gas-
tric perforation may have occurred because of Candida
overgrowth caused by compromised immunity due to
inadequate nutrition, combined with luminal hyperten-
sion due to the transverse position of the stomach. De-
flation using gastrostomy may have been effective in
relieving excess luminal pressure.

In gastric perforations caused by Candida species,
the margins of the perforation may be black or
gray” . Perioperative specimens are more important
than postoperative specimens for confirming gastroin-

testinal perforation caused by Candida species. The di-

agnosis of gastric perforation due to gastric candidiasis
is made by demonstrating the presence of Candida in
PAS- or Grocott-stained specimens™ . Although the
margins of the perforation were black in the present
case (Fig. 3B), the presence of Candida species was not
demonstrated endoscopically or pathologically. There-
fore, we could not determine whether gastrointestinal
candidiasis was the cause of gastric perforation.

In patients with gastrointestinal perforation, the du-
ration of ICU stay, ventilator use, and central venous
catheter use were reported to be significantly longer
in cases where Candida was detected in intraoperative
ascitic fluid cultures than in cases where Candida was
not detected”. If Candida species are detected in the
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ascitic fluid or blood cultures in cases of gastric perfo-
ration, antifungal therapy for a minimum of 2 weeks is
recommended”. In the present case, B-D glucan level
was used to determine the efficacy of the treatment
because blood cultures did not show Candida species,
but it did not become negative for a long period. Flu-
conazole was administered for 2 months during pro-
longed hospitalization for nutritional management and
rehabilitation, with no adverse effects.

We report a case of spontaneous gastric perforation
and gastrointestinal candidiasis in a boy with SIMD. In
patients with SMID and massive intestinal gas and
gastric bubble formation, gastric perforation may oc-
cur when oral intake is reduced. Although emergency
surgery and administration of antifungal medication
saved the patient’s life, this case reminds us that ade-
quate nutritional evaluation and gastrostomy should be
considered for such patients.
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