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In the pediatric population, Gastric Intestinal Metaplasia (GIM) is a finding with unknown frequency and, more importantly,
unknown clinical implications. The relationship between Helicobacter pylori (HP) infection and GIM is well documented, as well
as an association between duodenogastric reflux and GIM. We present two cases of pediatric patients with GIM along with a
review of the literature. The diagnosis of GIM may have adverse clinical implications and should be made with caution in a child.
The association of GIM and adenoma/dysplasia and carcinoma is rarely seen in children, primarily because the time required for
these to develop takes the individual into adulthood. Treatment, long-term consequences, and surveillance protocols are not well
established in the pediatric population. Studies to evaluate the long-term natural history, treatment, and surveillance protocols in
children with GIM are needed.

1. Introduction

Gastric Intestinal Metaplasia (GIM) is a finding with
unknown frequency and, more importantly, unknown clini-
cal implications in children.We present two cases of pediatric
patients with GIM and a review of the literature. We discuss
the epidemiology of GIM in patients withHelicobacter pylori
(HP) gastritis and the potential role of HP gastritis and bile
acid reflux in the development of GIM.We discuss histologic
risk factors for the progression of GIM to gastric cancer. We
also discuss the potential need for the long-term surveillance
and natural history studies of GIM in children.

2. Case Report

2.1. Case 1. A 16-year-old female presented to the clinic
complaining of progressive worsening of dysphagia to solid
foods with sensation of fullness in the chest and sour taste
in the mouth but denies heartburn or chest pain. She did
not have any weight loss. Her symptoms were unresponsive
to PPI therapy started by her primary care physician. There
was no family history of gastric cancer. The physical exam
was unremarkable and the bloodworkwas normal (including

celiac panel, comprehensive metabolic panel, and HP IgG).
An esophagram was normal. She underwent esophagogas-
troduodenoscopy (EGD), which revealed a 4mm prepyloric
nodule (see Figure 1(a)). A rapid urease test for HP was
negative. Hematoxylin and eosin-stained sections on the
prepyloric nodule biopsy showed antral-type gastric mucosa
(see Figures 1(b) and 1(c)). The lamina propria was dis-
tended by a chronic inflammatory cell infiltrate consisting of
lymphocytes and plasma cells. Numerous mucin producing
cells, characteristic of intestinal epithelium, were identified.
The features were those of chronic gastritis with intestinal
metaplasia of the complete type. No dysplasia was present.
No HP organisms were identified on light microscopy and
by immunostain. Patient reports improvement in her symp-
toms after completing a course of double dose PPI therapy.
Repeated EGD 1 year after showed resolution of the gastric
erosion and persistence of the prepyloric nodule on EGD.
Complete type intestinal metaplasia persisted on histologic
evaluation.

2.2. Case 2. An 8-year-old female with generalized but
not radiated abdominal pain, described as cramping and
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Figure 1: Endoscopic and histologic appearance of gastrointestinal metaplasia in case 1. (a) shows the appearance of a prepyloric nodule
with an erosion located on the lesser curvature of the antrum. A cold forceps biopsy was taken from a region adjacent to the erosion
(arrow). (b) shows a low power and (c) a high power histopathology image of the prepyloric nodule. The lamina propria is distended by a
chronic inflammatory cell infiltrate consisting of lymphocytes and plasma cells. Numerous mucin producing cells, characteristic of intestinal
epithelium, are identified. The features are those of chronic gastritis with intestinal metaplasia of the complete type.

sharp for the last one year, presented to our clinic. She
reported intermittent nausea associated with nonbloody and
nonbilious vomiting. Vomiting was more frequent at night.
There was no family history of gastric cancer. The patient
had an unremarkable blood work (including complete blood
count, chemistry panel, antibodies to HP, and celiac panel).
Computed tomography of the abdomen was significant for
mesenteric adenopathy.TheEGDshowed a prepyloric nodule
(Figure 2(a)) and bile-lake. Histological examination showed
incomplete intestinal gastric metaplasia with irregular mucin
droplets and an absent brush border (see Figures 2(b) and
2(c)). Rapid urease testing for HP, as well as immunos-
tains, was negative. She was treated with double dose PPI
therapy. Vomiting improved with cyproheptadine. Repeat
EGD 6 months later showed resolution of the prepyloric
erosion and continued presence of the prepyloric nod-
ule. Histologic examination showed persistence of incom-
plete gastric intestinal metaplasia without progression to
dysplasia.

3. Discussion

GIM is defined as the replacement of gastric columnar
cells by cells of intestinal morphology characterized by the
presence of mucin-containing goblet, Paneth, and absorptive
cells [1]. The intestinal cells are easily distinguished in the
gastric mucosa, because they are not present in healthy
gastric mucosa [2]. The histopathologic diagnosis of GIM
has been found to have high interobserver agreement [3,
4]. No consensus is available about the optimal number or
location of biopsies needed in children [5]. In adults, biopsy
mapping of the stomach requires at least 5 biopsy specimens:
2 from the antrum within 2 to 3 cm from the pylorus (1 each
from the lesser and greater curvatures); 2 from the corpus
approximately 8 cm from the cardia (1 each from the lesser
and greater curvatures); and 1 from the incisura angularis [6].

Theprevalence ofGIM in children is largely unknown [7].
Furthermore, endoscopic features of GIM in pediatric patient
are poorly defined. A white opaque substance visualized by
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Figure 2: Endoscopic and histologic appearance of gastrointestinal metaplasia in case 2. (a) shows the appearance of a prepyloric nodule with
an erosion located on the lesser curvature of the antrum. A cold forceps biopsy was taken from a region adjacent to the erosion (arrow). (b)
shows a low power image and (c) shows a high power histopathology image of the prepyloric nodule in case 2.The lamina propria is distended
by a chronic inflammatory cell infiltrate, irregular columnar cells filled with mucin, and an absence of brush border is noted, signifying an
incomplete type.

magnifying endoscopy with narrow-band imaging (M-NBI)
appears to be a useful indicator of the histological diagnosis
of GIM [8]. GIM is a common finding on routine endoscopy
in adults [9] and is more frequently associated with HP than
in children [10]. The frequency of GIM in children related to
HP-positive gastritis versus HP-negative gastritis is variable.
Shabib et al. [11] reported a frequency of 42% in children
with HP-positive gastritis versus 6% in children with HP-
negative gastritis. However, Kato et al. [12] documented no
difference in the presence of intestinal metaplasia between
the study groups of children with and without HP infection.
However, no children in a Brazilian cohort of 96 childrenwith
HP gastritis were found to have GIM [13].

HP infection causes inflammatory cell infiltration in
the gastric mucosa, resulting in atrophy of the foveolar
epithelium and long-termmucosal changes such as intestinal
metaplasia, which are precursors of gastric cancer [13–15].
HP organisms seem to be the most important member of
the gastric microbiota with the highest relative abundance
when present, but when it is absent, the stomach has a diverse
microbiota [16]. Proteobacteria, Firmicutes, Actinobacteria,
Bacteroidetes, and Fusobacteria are the most abundant phyla
in both HP-positive and HP-negative patients [16].

Reactive gastropathy represents the second most com-
mon cause for the occurrence of age-dependent mucosal

alterations [17]. Primary duodenogastric reflux (DGER)
could cause gastric mucosal lesions manifested as intestinal
metaplasia histologically in children. DGER is probably an
independent etiological factor and might play a synergistic
role in the pathogenesis of gastric mucosal lesions along
with gastric acid and HP infection [18]. Other causes that
are associated with GIM in adults include high gastric
pH, increased bile acid exposure, smoking [19], and gastric
denervation after surgery for benign disease [20].

The diagnosis of intestinal metaplasia can have
adverse clinical implications and should be made with
caution in a child [21]. The association of GIM with
adenoma/dysplasia/carcinoma progression is commonly
encountered in adults but is rarely seen in children. Only 10%
of gastric cancer cases are found in patients younger than 40
years of age [22]. It is very likely that time plays an important
factor the progression of GIM to adenoma. The progression
from intestinal metaplasia to gastric adenocarcinoma takes
an average of about 7 years in adult studies [23]. Thus, by
the time GIM undergoes neoplastic transformation, the
patient would become an adult and, therefore, managed in
the adult service [5, 10]. The malignant potential of GIM has
been shown to vary based on histologic subtype, location,
and extent of mucosal involvement [24, 25]. Adults with
incomplete GIM subtype versus complete GIM subtype,
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diffuse involvement of the antrum and gastric body versus
antrum alone, and greater than 20% extension of mucosal
involvement between endoscopic sampling had a greater risk
of gastric cancer [25, 26]. Family history of gastric cancer
on initial evaluation was associated with increased risk of
subsequent gastric cancer in adult patients [9, 23, 24].

Treatment, long-term consequences, and surveillance
protocols of GIM are not well established in the pediatric
population. Contrary to our first case presented, a case report
of a 15-year-old with GIM located inside the cryptic antral
epithelium showed complete resolution following 3 months
of PPI treatment [27]. In adults, as a pragmatic behavior,
yearly endoscopic evaluation would appear justified in all
GIM patients with at least one of these conditions: (1) IM
extension > 20%mucosal involvement between endoscopies;
(2) the presence of incomplete type IM; (3) first-degree
relative of gastric cancer patients; and (4) smokers [24].
Controversy exists regarding whether routine surveillance
should be performed in individuals with GIM in low HP
prevalence regions such as the United States [28]. In patients
with few risk factors, surveillance every 2-3 years could be
proposed [24].

We believe it is important to report pediatric patients
with GIM and, more importantly, ensure a long-term follow-
up into adulthood in order to better understand the natural
history of this disease and early detection of dysplasia, should
it occur. We presented herein an overview of the current
knowledge on the detection and surveillance of patients with
GIM. However, the treatment, long-term consequences, and
surveillance protocols are not well stablished in pediatric
patients likely due to the limited literature available and the
need for consensus on the follow-up of this histopathological
finding. At present, GIM is frequently disregarded in clinical
practice or results in widely varying follow-up frequency or
treatment.These uncertainties require further research in the
pediatric population.
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