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Sporadic Pediatric GIST With Novel Gene Mutation
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Abstract

Advanced understanding of pathogenesis and tumor metabolism
has increased the number of recently diagnosed gastrointestinal
stromal tumors. We present a case of a young girl who attended our
hospital with an episode of melena. Endoscopy revealed an irregu-
lar gastric lump with overlying ulceration. Following further inves-
tigation and biopsy, a gastrointestinal stromal tumor of the stomach
was diagnosed and subsequently resected. Histopathology showed
mixed type of epithelioid and spindle cells with exon 11 KIT muta-
tions. Early diagnosis, prompt management, and long-term follow-
up are the key prognostic determinants.
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Introduction

Gastrointestinal stromal tumors in the pediatric age group are
very rare and involve teenage girls in 85% of cases [1]. Im-
munocytochemistry and mutational analysis has revolution-
ized the diagnosis of these tumors. Although GIST is a rare
cause of GI bleeding, it should be considered as differential
diagnosis in cases of hematemesis, melena, unexplained ane-
mia, and weight loss. Treatment is by surgical resection with
tyrosine kinase inhibitors demonstrating promising results in
metastatic, non-resectable, and recurrent disease. These pa-
tients require frequent and long-term surveillance.
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Case Report

A 13-year-old British white girl was referred from a district
general hospital with history of two episodes of dizziness,
chest pain, collapse, and melena in over a 4-week period
requiring transfusion. She was commenced on omeprazole
and sucralfate on the presumption that a peptic ulcer was
the cause of the upper gastrointestinal (GI) bleeding. Up-
per GI endoscopy revealed a mass in the body and antrum
of the stomach with erosive ulceration. Endoscopic biopsy
results showed chronic mild gastritis (Fig. 1a). Abdominal
ultrasound (Fig. 1b) and contrast-enhanced computerized to-
mography (CECT) revealed irregular mural mass of discrete
lumps (Fig. 2a) with necrotic areas, projecting from anterior
wall of the distended stomach into the body and antrum.

Laparoscopic biopsy (Fig. 2b) was performed to ascer-
tain the diagnosis before surgical intervention. Mutational
screening displayed a mutation in exon 11 of tyrosineprotein
kinase (KIT) which resulted in an in-frame deletion and had
been previously reported in gastrointestinal stromal tumor
(GIST) [2].

At the time of definitive surgery, a large multinodular
mass measuring 13 x 7 x 3.5 ¢cm was identified encompass-
ing the body and antrum of the stomach. Partial gastrectomy
with Roux-en-Y gastrojejunostomy was performed. The tu-
mor was positive for CD117 and DOGI and showed mixed
spindle and epithelioid cells with mitotic count of 5/50 mm?.
The mutational analysis confirmed mutation in exon 11 of
KIT. A small peritoneal deposit taken from mid jejunum
for histopathology confirmed metastatic GIST. The patient
had an uneventful post-operative period and was discharged
home on three months follow-up full blood count test to re-
view her anemia status and CT abdomen to detect recurrence.

Discussion

GIST is a rare mesenchymal neoplasm and represents 2-3%
of the gastrointestinal tract tumors [3]. It has bimodal age
distribution, commonly found in middle aged patients with
equal gender distribution [4]. The rarer peak is seen in teen-
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Figure 1. (a) Endoscopic view of GIST. (b) Ultrasound showing irregular heterogenous epigastric mass.

ager girls, 2.7 folds more often as compared to boys. Median
age of presentation is 12.4 years in children [5]. Few congen-
ital cases of the GISTs have also been reported in literature
[6]. Stomach is the most common site for GIST (47-60%)
with other sites of involvement in descending order being
small bowel (30%) [7], large bowel (8-10%), and esophagus
(2%). Rarely peritoneum is the primary site [8].

GISTs arise from interstitial cells of Cajal (ICC) “the
pacemaker cells” of muscularis propria of the gastrointesti-
nal tract as a result of a mutation in KIT in 75% or platelet
derived growth factor receptor alpha (PDGFRA) at 4q12 lo-
cus in 8-11% of adult cases [1]. There are a number of other
mutations that have also been identified. Eighty-five percent
of pediatric GISTs lack KIT or PDGFRA gene mutations and
are categorized as wild-type (WT GIST) [9]. This compares

to only 15% of adult GIST being wild type. Oncogenesis in
this type of GIST is unknown and this variety of tumor is less
sensitive to tyrosine kinase inhibitors such as Imatinib [10].
GISTs are divided into three histological groups: epithelioid
cell type, common in girls, spindle cell type, prevalent in
boys, and mixed cell type affecting both sexes equally. Mac-
roscopically tumor is usually a round or multilocular mass.
Pediatric GISTs can be sporadic without any syndromic
association; familial, for example Carney-Stratakis syn-
drome; or a part of non-hereditary Carney’s triad. It has been
postulated that some children with a GIST may represent the
initial presentation of a forme fruste of Carney’s triad [11]
who then develop another tumor of this triad (extra-adrenal
paraganglioma and pulmonary chondroma) later in life.
Thus, the time between the initial presentation of the GIST

Figure 2. (a) CECT showing multilocular solid mass with central necrosis in a nodule. (b) Laparoscopic view of anterior wall

of stomach showing multilocular GIST.
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and the other tumors of Carney’s triad may vary greatly, even
decades.

Clinical presentation of GIST varies greatly ranging
from vague symptoms to upper GI bleeding or obstruction.
Approximately 50% patients present with melena or he-
matemesis, 20-40% present with abdominal pain and 20%
with obstruction secondary to abdominal mass [4]. Early
satiety, indigestion, and bloating are other clinical features.

Ultrasound, CT, positron emission tomography (PET),
and PET-CT scanning have been used to diagnose GIST, its
treatment response and follow-up [12]. In adults, follow-
ing radiological diagnosis, primary resection is performed
without initial biopsy as laparoscopic biopsy can increase
subsequent risk of pseudo-capsule rupture and peritoneal
seeding. In our patient we were concerned that as lymphoma
may present with a similar picture biopsy was imperative in
directing appropriate management.

Following investigation, surgical resection is dictated by
the site of the tumor and may include partial/total gastrec-
tomy, wide local resection of primary tumor, and end-to-end
anastomosis. Emergency surgical resection is warranted as a
primary procedure in acute uncontrollable or ongoing hem-
orrhage to relieve obstruction.

Generally, GISTs are resistant to conventional chemo-
therapy and radiotherapy. Imatinib and newer tyrosine kinase
inhibitors have successfully been used for medical manage-
ment of malignant or recurrent disease and debulking before
resection [13]. Risk assessment is based upon tumor size and
mitotic count [14] and is vital for follow-up strategy as given
below:

1) Very low risk (size less than 2 cm, mitotic count less
than 5/50 high power field HPF): No follow-up imaging is
required

2) Low risk (size 2-5 cm, mitotic count less than 5/50
HPF): CT at 3 months after resection then clinical follow-up

3) Intermediate risk (size less than 5 cm, count 6-10 HPF
or size 5-10 cm, count less than 5/50 HPF): CT at 3 months
post resection, followed by every 6 months for 2 years, then
annually up to 5 years

4) High risk (size greater than 5 cm, count more than
5/50 HPF or size 10 irrespective of count or count more than
10/50 PHF irrespective of size): CT every 3 months for 2
years, followed by 6 months for 2 years and then annually.

Recurrence is directly proportional to the risk group. Pe-
diatric GISTs are more likely to recur at their primary site
as compared to metastasizing. The multi-focal character of
pediatric gastric tumor is also thought to be responsible for
local recurrence. GIST can metastasize to peritoneum, liver,
lungs, and bones. Lymph node metastasis has been found
mostly in pediatric cases [15]. Overall 5-year survival rate
has been reported to be 35% [4].

Our case is exceptional as sporadic gastric tumors are
very rare in this age group as is exon 11 KIT mutation with
synchronous peritoneal metastasis. This mutation is usually
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found in Carney’s triad, therefore it could be forme fruste
Carney’s triad. Because of the chances of metachronous tu-
mor, recurrence and metastasis long-term follow-up is man-
datory.
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