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CASE REPORT

Gastric carcinoid tumor in a 14-year old girl

CEYDA TUNAKIRSACLIOGLU1, ZARIFE KULOGLU1, AYDANKANSU1, ARZU ENSARI2,
ZEYNEP SIKLAR3, MERIH BERBERO �GLU3 & GÖNÜL OCAL3

1Department of Pediatrics, Division of Gastroenterology, School of Medicine, Ankara University, Ankara, Turkey,
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Abstract
Gastric carcinoid tumors (GCT) are rare lesions that constitute 2.6–8.7% of all gastrointestinal carcinoids, mostly affect
middle-aged females but the incidence in children is unknown. We present a 14-year-old girl, with GCT. She was treated with
recombinant human growth hormone (GH) for complete GH deficiency, and endoscopy was performed to identify
iron-deficiency anemia. Upper gastrointestinal endoscopy revealed a gastric polyp, and biopsies were compatible with GCT.
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Gastric carcinoid tumors (GCT) are rare lesions that
constitute 2.6–8.7% of all gastrointestinal carcinoids.
Theymostlyaffectmiddle-agedfemales.Theincidence
of GCTs in children is unknown [1,2]. We present a
14-year-old girl with GCT and atrophic gastritis.

Case report

A 14-year-old girl, with a history of recurrent iron-
deficiency anemia (IDA) was consulted to evaluate
for celiac disease. She had complete growth hormone
(GH)deficiencyandhasbeentreatedwithrecombinant
human GH (rhGH) for 3 years. She did not have any
symptoms and there was no family history except for
consanguinity.Shewasgrowth retarded (height145cm
[<3%], body weight 35 kg [<3%], height standart devi-
ation score�2.28). Her physical examination was nor-
mal. Laboratory tests were hemoglobin 12.4 g/dl,mean
corpuscular volume 68.7 fl, hematocrit 38.2%, RDW
19.5. Acute-phase reactants, routine biochemical tests,
vitaminB12and folate levelswerenormal.Ferritin level
was low (5.65 ng/dl [15–150]). Stool examination was

normal. Total IgA level was 46.8 mg/dl (97–456).
Antigliadin IgG was positive. Upper gastrointestinal
endoscopy (UGE) revealed duodenal lymphonodular
hyperplasia and 3 � 3 mm polyp on the corpus larger
curvature (Figure 1). Histopathological examination
revealed mild duodenitis and benign lymphoid hyper-
plasia in the duodenal bulbwhile the biopsy taken from
thepolyp showeda tumor-forming trabeculaeandnests
of cellswithuniformovalnuclei andgranularcytoplasm
in a background of chronic atrophic gastritis with intes-
tinal metaplasia. No mitotic activity was seen within
the tumor (Figure 2A and B). Immunohistochemical
analysis revealed that tumor cells were positive for
chromogranin A (CgA) and synaptophysin, and well-
differentiated neuroendocrine tumor (carcinoid
tumor) was diagnosed. Serum CgA and gastrin levels
were 71 u/l (2–18) and 2180 pg/ml (25–111), respec-
tively. Thyroid and parathyroid functions and glucose
metabolismwerenormal.Antiparietal cell antibodywas
positive (1/20). There was no gastric wall invasion on
endosonographic examination. Abdominal computer-
ized tomography,octreotide scintigraphy,bariumsmall
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bowel series and colonoscopy were normal. These
findings were consistent with type 1 GCT. She was
treated with endoscopicmucosal resection (EMR) and
rhGH treatment was discontinued. Periodic follow-up
with UGE, serumCgA and gastrin levels was planned.
Six months after the EMR, serum CgA and gastrin
levels were decreased (45 u/l and 451 pg/ml, respec-
tively) and UGE revealed noduler lesions on the
antrum–corpus margin and multiple noduler lesions
on duodenum. The histopathological findings showed
no evidence of carcinoid tumor. She remained well for
2 years after EMR.

Discussion

GCTs mostly affects elderly people and to our
knowledge the youngest patient reported previously

in literature is a 15-year-old child [3]. Gastric carci-
noids arise from enterochromaffin-like (ECL) cells.
The gastrin receptor is localized to the ECL cell only,
and gastrin is a major regulator of fundic ECL cells, it
stimulates the function and growth. Low acidic states
like atrophic gastritis and use of gastric acid inhibitors
lead to G-cell hyperplasia and hypergastrinemia.
Therefore, hypergastrinemia results in ECL cell
proliferation and GCTs [4–8].
GCTs are generally asymptomatic and determined

incidentally in adults, on whom endoscopy was
performed for dyspepsia. Rarely abdominal pain,
anemia due to bleeding or pernicious anemia may
be the presenting sign [1,3–5]. We performed UGE to
identify IDA in our patient, which revealed a gastric
polyp compatible with GCT in a background of
chronic atrophic gastritis with intestinal metaplasia.
Every condition with long-term hypergastrinemia

disposes to ECL cell neoplasia. So atrophic gastritis
lead to ECL cell carcinoids [8]. Our patient had
atrophic gastritis, and anti-gastric-parietal cell anti-
bodies (1/20 titers) positivity with normal B12
level. Prevalence of atrophic gastritis in children range
0–72% according to different studies, which included
mostly Helicobacter pylori infected children, but the
prevalence due to other etiologies is unknown [9].
Three types of GCTs are described due to associ-

ated lesions. Type 1 is the most common type of
gastric carcinoids (68–83%) in adults and is associ-
ated with atrophic gastritis and hypergastrinemia.
These are generally benign lesions, smaller in size
(<1 cm), limited to mucosal and submucosal region.
Rarely lymph node and distant metastasizes may be
seen. Also simultaneously, another organ carcinoid
may be found [1–4,10,11]. The best approach modal-
ity in type I GCTs is endoscopic resection especially
in tumors smaller than 1 cm. Antrectomy/total
gastrectomy is recommended in cases with multiple
tumors larger than 1 cm [1–4,10,11]. In the light of

Figure 1. Gastric polyp.
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Figure 2. (A). Gastric carcinoid tumor �10. (B) Gastric carcinoid tumor �40.
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this knowledge, we aggressively examined our patient
and there was no tumor in any other site. We
performed EMR due to its benign characteristic.
A follow-up program should be scheduled for
patients who underwent EMR for any metastasis.
Serum gastrin level is used as a marker for gastric

atrophy and anti-gastric-parietal cell antibodies are
associated with it. Plasma CgA is a valuable tumor
marker for GCTs and very beneficial and noninvasive
for follow-up [1–5].
Gastric polyps in children may develop as a result of

long-term proton pump inhibitor use, familial poli-
posis coli, Peutz–Jegher syndrome, carcinoid tumor
and ectopic pancreas [12]. So we want to mention the
importance of taking the biopsies of polyps.
Safety profile of recombinant GH in children can be

considered as fine. There is a large pharmacoepide-
miological survey of children with GH. The aim of this
survey (Kabi International Growth Study [KIGS]) is
to monitor the safety of GH treatment. Within the
adverse events of GH treated with idiopathic GH-
deficient children, 13 cases of potential malignant
neoplasm were reported. There is no report of
GCTs in children treated with GH treatment [13].
ECL cells bear many receptors as insulin-like growth
factor-1 (IGF-1) and somatostatin receptor. IGF-1
stimulates ECL cell proliferation via its receptor
[4–6]. Our patient has been treated with rhGH for
3 years. Also existence of gastric atrophy may explain
development of this neuroendocrine tumor, possibility
of whether rhGH treatment induces ECL cell prolif-
eration and GCT development through IGF-1
receptors should be investigated in further studies.
This case described the diagnosis of a rare but a

serious disease in childhood. In our knowledge, she is
the youngest patient with GCT. In conclusion, we
would like to emphasize that GCT may be seen in
children with atrophic gastritis and children with
atrophic gastritis should be followed up closely.
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