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Abstract:

A 1-year-old female toddler who was under a great amount of psychological stress presented with acute
hematemesis. She had no significant medical history; she displayed lethargy and was anemic. Although blood
transfusion and famotidine were administered for upper gastrointestinal bleeding (UGIB), the anemia did not
improve. Thus, early endoscopy was performed under general anesthesia, revealing a gastric ulcer with ex-
posed vessels in the supra-angular region. Cauterization via bipolar hemostatic forceps was performed on the
exposed vessels, and the bleeding was controlled successfully. We diagnosed the patient with hemorrhagic
stress-induced gastric ulcer due to psychological stress. Three months later, endoscopy revealed that the gas-

tric ulcer had healed.
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Introduction

Stress-induced ulcers may develop during the neonatal pe-
riod due to birth asphyxia, prolonged labor, Caesarean deliv-
eries, respiratory distress syndrome, instrumentation, and
sepsis. Such ulcers occur more frequently in the stomach
than in the esophagus or duodenum (1, 2). Gastric bleeding
from a stress-induced ulcer is an uncommon, but previously
documented, entity in neonates (3) that presents as acute on-
set of gastrointestinal bleeding, commonly with bloody
vomitus resembling coffee grounds, hematemesis, and me-
lena. However, hemorrhagic stress-induced gastric ulcer is
even more unusual in toddlers, particularly those who are
healthy. To our knowledge, hemorrhagic stress-induced gas-
tric ulcer treated successfully by endoscopic hemostasis has
never been reported in a healthy toddler.

We herein report an extremely rare case of hemorrhagic
stress-induced gastric ulcer in a healthy toddler.

Case Report

A l-year-old girl was brought to our hospital with acute
hematemesis with vomitus resembling coffee grounds. She
was born at full-term (Ballard score 39 weeks) with a birth
weight of 2.56 kg through vaginal delivery and without birth
asphyxia. She had no remarkable medical history, no aller-
gies, and had received no drugs, such as nonsteroidal anti-
inflammatory drugs. She also had no notable family history.

On an examination, she was lethargic, had a heart rate of
160 beats/min, respiratory rate of 24 breaths/min, blood
pressure of 83/35 mmHg, and oxygen saturation of 100%
with nasal oxygen, 2 L/min. On a physical examination, she
was normal, except for facial pallor. A nasogastric (NG)
tube was inserted into her stomach, and a small amount of
blood mixed with gastric fluid was aspirated through the
NG tube.

Her laboratory test results were as follows: white blood
cell count (WBC), 9,500/uL; hemoglobin (Hb), 7.2 g/dL;
platelet count, 220x10*/uL; C-reactive protein (CRP) level,
0.55 mg/dL; normal liver function tests, blood coagulation
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ability [prothrombin time, 13.2 seconds (INR: 1.01), and ac-
tivated partial thromboplastin time, 31.7 seconds (reference
range 24-32 seconds)], factor XIII levels, and plasma gastrin
level; erythrocyte sedimentation rate, 2 mm/h (reference
range, 0-20 mm/h); serum cytomegalovirus-IgM,
Epstein-Bar virus viral-capsid antigen-IgM, and Helicobac-
ter pylori-IgG, negative. A stool antigen test showed no H.
pylori infection. Blood culture was negative. Stool testing
also yielded negative results for parasitic infection. Abdomi-
nal radiography and ultrasonography findings were normal.
Contrast-enhanced computed tomography revealed no active
bleeding.

The patient was managed conservatively with fresh blood
transfusion. Famotidine (10 mg/day) was added due to the
suspicion of stress-induced gastric ulcer bleeding. No epi-
sodes of fresh blood vomitus or further bloody NG aspira-
tion were observed after admission. However, her hemoglo-
bin levels did not sufficiently recover, even after 2 units of
fresh blood transfusion and initiation of famotidine treat-

and

Figure 1.
gastrointestinal (GI) endoscopy showing a gastric ulcer with
exposed vessels in the supra-angular region.

A gastrointestinal endoscopic examination. Upper

ment. Thus, on the second day of admission, early endo-
scopy (GIF-Q260J; Olympus, Tokyo, Japan) was performed
under general anesthesia. Upper gastrointestinal (GI) endo-
scopy showed a gastric ulcer with exposed vessels in the
supra-angular region (Fig. 1). No other mucosal lesions
were observed in the stomach. The esophagus and duode-
num were apparently normal. Cauterization via bipolar he-
mostatic forceps was performed on the exposed vessels, and
the bleeding was controlled successfully (Fig. 2). No recog-
nized complications occurred during the endoscopy proce-
dures. On the same day after endoscopic treatment, extuba-
tion was performed successfully, and oral intake was started
on the fourth day. On the 5th day, oral esomeprazol (0.5
mg/kg) was administered to replace famotidine. Subse-
quently, the patient had no recurrence of GI bleeding and
was discharged on the seventh day.

Her mother reported that she had vehemently refused to
attend nursery school every day since approximately one
month prior to the onset of hematemesis. Based on this in-
formation, her profile, and her laboratory findings, we diag-
nosed the patient with hemorrhagic stress-induced gastric ul-
cer due to psychological stress. After discharge, her mother
allowed her to not attend nursery school, thereby removing
her psychological stress. Hemoglobin gradually improved to
the normal range, and there was no recurrence of upper GI
bleeding (UGIB).

Repeat endoscopy (GIF-Q260J; Olympus) was performed
three months after the cauterization. Endoscopy revealed that
the gastric ulcer had healed with a white scar (Fig. 3), with
no abnormal findings noted on a biopsy (Fig. 4). Narrow-
band imaging also showed no obvious malignant findings.
We therefore stopped administering oral esomeprazole after
the second endoscopy. There has been no recurrence of
symptoms and anemia suggestive of UGIB at the one-year
follow-up.

Figure 2. A gastrointestinal endoscopic examination. Cauterization via bipolar hemostatic forceps
was performed on the exposed vessels, and the bleeding was controlled successfully.
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Figure 3. A gastrointestinal endoscopic examination. Three
months after cauterization, the gastric ulcer healed with a
white scar.

Discussion

The occurrence of severe stress-induced lesions of the up-
per GI tract in the neonatal period of life, mainly in preterm
newborn babies or in neonates treated in intensive-care
units, is relatively frequent (4, 5). Stress-induced lesions,
such as erosive gastritis, gastric or duodenal ulcers, and
esophagitis with or without gastric lesions, are observed in
up to 75% of preterm newborn babies admitted to neonatal
intensive-care units (6). However, significant UGIB is un-
common. Hemorrhagic complications are described in only
6% of children, even in intensive care (5, 7). In such pa-
tients, mucosal ulcers are usually classified as secondary
stress ulcers or are associated with other serious conditions,
such as intracerebral bleeding, raised intracranial pressure,
congenital heart disease, asphyxia, respiratory failure, and
hypoglycemia (8, 9). The first description of stress-induced
gastric lesions in infants was published by Liebman et
al. (4). Since then, there have been several case reports on
stress-induced ulcers and erosions in infants, particularly in
preterm infants. Furthermore, a few seemingly healthy in-
fants were reported to have massive or even fatal UGIB that
developed in the first 48 hours of life (4, 10-12). In these
infants, diffuse hemorrhagic gastritis with multiple gastric
erosions or duodenal ulcers accounted for the bleed-
ing (4, 10, 11).

The occurrence of significant UGIB in healthy toddlers is
even more unusual. A search of the English literature re-
vealed no cases of hemorrhagic stress-induced gastric ulcers
in healthy toddlers. To our knowledge, this report is the first
documented case of hemorrhagic stress-induced gastric ulcer
in which endoscopic hemostasis was successfully achieved
in a healthy toddler.

Hemorrhagic gastric ulcer shows an acute onset of GI
bleeding commonly with resembling coffee
grounds, hematemesis, and melena. Our patient presented

vomitus

Figure 4. Pathological images of the biopsy specimens. A
gastric biopsy showing regenerative changes, little inflamma-
tory infiltration, and no abnormal findings in the gastric muco-
sal epithelium (Hematoxylin and Eosin staining, x20).

with a hemorrhagic stress-induced gastric ulcer characterized
by hematemesis with vomitus resembling coffee grounds. In
varying percentages of patients, stress-induced ulcer leads to
clinically significant GI hemorrhaging. Therefore, particu-
larly in infants, once stress-induced ulcers cause significant
hemorrhaging, the likelihood of mortality approaches
40% (13). Massive UGIB is associated with a relatively high
mortality rate.

The etiology of UGIB in healthy toddlers is obscure, and
stress-induced gastric ulcer is difficult to diagnose. Our pa-
tient did not undergo Caesarean delivery, nor did she experi-
ence birth asphyxia, use mechanical ventilation, exhibit an
electrolyte imbalance, or develop neonatal seizures. As such,
no stressful factors were present at birth; however, strong
psychological stress was present. Furthermore, she did not
have congenital heart disease, hemostasis disorders, inherited
bleeding disorders, vascular anomalies, milk protein allergy,
or sepsis. In addition, coagulopathies, serum antiparasite an-
tibody, antinuclear antibody, and antineutrophil cytoplasmic
antibody were negative. Thus, parasitic infection, collagen
disease, and vasculitis were ruled out. We ultimately diag-
nosed the patient with a hemorrhage stress-induced gastric
ulcer due to the presence of psychological stress and ab-
sence of any other precipitating factors.

Stress-induced gastric ulcers are widely attributed to cir-
culatory disturbances in the stomach, since stress results in
reflex vasospasms, thereby leading to gastric congestion and
possible mucosal ischemia. This results in devitalization of
the mucus membrane with subsequent peptic digestion of
the damaged area (14). As a result, stress-induced gastric ul-
cers affect mainly the gastric body, as it is the area most
vulnerable to ischemic injury (15). The pathogenesis of
stress-induced ulcers due to psychological stress is un-
known, but we speculated that psychological stress impaired
the ability of the intact gastric mucosa to maintain homeo-
stasis in addition to the above speculative etiology. As a re-
sult, stress-induced gastric ulcer leading to massive UGIB
was diagnosed in this patient.
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Proton pump inhibitors (PPIs) and histamine-2 (H2) re-
ceptor blockers used in newborns and infants have been
shown to induce healing earlier than placebos (16). A gastric
pH below 2.5 is a risk factor for the development of stress-
induced ulcers and UGIB (17). In our patient, we first used
oral esomeprazole (H2 receptor blocker) and performed
blood transfusion; however, these approaches were not effec-
tive, nor did they lead to a clinical recovery of UGIB. Thus,
our patient required endoscopy at an early stage. We can ef-
fectively and safely perform endoscopic examinations and
endoscopic hemostasis treatments, even in young toddlers,
using GIF-Q260F with an air- and water-supply system (dis-
tal portion outside diameter: 9.9 mm; forceps bore diameter:
3.2 mm). Thereafter, as the stressful event was resolved and
the patient was treated with oral esomeprazol, the gastric ul-
cer gradually decreased in size and disappeared without sig-
nificant episodes of bleeding.

Most cases of UGIB in newborns and infants are benign
and self-limiting, and the outcome of UGIB after treatment
with antisecretory drugs is generally rapid and favor-
able (8, 18). They therefore usually do not warrant endo-
scopy; however, endoscopy must be performed in cases of
acute severe hemorrhaging requiring blood transfusion or in
cases of unexplained persistent bleeding even after antisecre-
tory treatment, particularly in toddlers, as in our case.

In conclusion, hemorrhagic stress-induced gastric ulcers
should always be considered in the differential diagnosis of
healthy toddlers under psychological stress who present with
massive UGIB. An early endoscopic examination and endo-
scopic hemostasis treatment should also be considered to
satisfactorily stop bleeding from stress-induced gastric ul-
cers. We believe that the identification and treatment of
hemorrhagic stress-induced gastric ulcers can significantly
contribute to the prevention of morbidity and mortality in
toddlers.
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