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Abstract Gastrointestinal stromal tumours (GIST) are
rare in children. A 7-year-old boy presented acutely with
a severe upper gastrointestinal bleed and was found
following angiography to have such a tumour in the
duodenum, which was resected at laparotomy. The
presence of CD 117 positive immunostaining was a
confirmatory diagnostic marker. The prognosis and
underlying molecular biology of the tumour is discussed.
Understanding of the molecular pathogenesis has given
rise to promising new therapies.
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Introduction

Gastrointestinal stromal tumours (GIST) are uncom-
mon tumours that usually present in the fifth to seventh
decade of life. There have been a few reports of these
tumours affecting children, but usually above the age of
10. We describe our experience with such a tumour in a
7-year-old, who is the youngest case we are aware of. We
hereby present a review of the current treatments and
understanding of the underlying molecular biology,
which has generated potentially useful therapeutic
agents.

Case report

An otherwise healthy 7-year-old boy presented with a 4-
day history of melaena, headache, malaise and pallor.
On examination he was pale, with normal cardiovascu-

lar parameters, had no abdominal mass, and melaena
was confirmed on rectal examination. His blood count
demonstrated a haemoglobin of 4.8 g/dl. Following
adequate transfusion, upper and lower gastrointestinal
endoscopy were performed but failed to reveal a source
of bleeding. A technetium-99 scan was negative for
Meckel’s diverticulum. An ultrasound suggested a 2-cm
mass adjacent to the third part of the duodenum, slightly
compressing the inferior vena cava, which was con-
firmed on CT scanning. He was then transferred to our
unit following a further GI bleed. A labelled red cell scan
was negative, but a selective coeliac and mesenteric
angiogram demonstrated an abnormal leash of vessels
arising from one of the early branches of the superior
mesenteric artery, corresponding to the lesion seen on
ultrasound and CT (Fig. 1).

At laparotomy, a duodenostomy was performed after
kocherisation. A submucosal ulcerated mass was iden-
tified at the junction of the second and third parts of the
duodenum. A segmental resection was performed,
removing the tumour with 3 cm of duodenum, preserv-
ing the common bile duct and an accessory pancreatic
duct.The child made a good recovery post-operatively.

The tumour was grey coloured. Microscopically it
was composed of interwoven spindle cells with eosino-
philic cytoplasm, elongated nuclei, and a low mitotic
count (less than one per 10 HPF). There was strong
positive immunostaining for CD 117, and negative
staining for CD 34 and smooth muscle actin confirming
a diagnosis of GIST.

Discussion

Gastrointestinal stromal tumours (GIST) are rare tu-
mours, which were previously known as leiomyoma,
leiomyoblastoma or epitheloid leiomyosarcoma. It is
thought that there may be 150 cases per year of this
tumour in the United States, although more recent
estimates suggest that incidence may be as many as 5,000
new cases a year [1–3]. They usually present in the fifth
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to seventh decade of life, the majority of studies showing
no gender predilection.

In a few case reports in children there has been some
association with acquired immunodeficiency syndrome
(AIDS). The remainder represents a combination of
children whose tumours were benign or in a few cases
malignant [4–6]. These tumours were reported to be in
the stomach, duodenum, ileum and colon, most occur-
ring above the age of 10 years.

Megan et al. reviewed the literature and were able to
identify 24 children (newborn to 18 years of age) with
tumors designated to be GISTs. They highlighted some
important differences when children present with GIST,
with 75% of the reported cases having been in girls, with
the highest incidence occurring in the prepubertal years.
The occurrence of metastases in adults is rare, the liver
being the most common location for metastatic spread.
Only two previous reported children before their report
of three patients who had GIST in the stomach had been
noted to have metastatic GIST. They observed that
metastatic GIST in children show a more aggressive
pattern of disease than had typically been noted [7].

Nilsson et al. [6] carried out a population based study
in 1,460 patients who potentially had GIST diagnosed
from 1983 to 2000 in western Sweden, with a population
of 1.3–1.6 million, and identified 288 patients with pri-
mary GIST. Ninety percent of these patients were de-
tected clinically due to symptoms (69%) or were
incidental findings at surgery (21%); the remaining 10%
of GISTs were found at autopsy, with tumour-related
deaths occurring in 63% of patients of high risk and
83% of patients with overtly malignant GIST.

The annual incidence of GIST was 14.5 per million,
with a prevalence of all GIST risk groups being 129 per
million, and 31 per million for the high-risk group and
the overtly malignant group [6].

GISTs occur anywhere in the intestine, with the most
common site being the stomach (52%), followed by the
small intestine (25%), large bowel (11%) and the
oesophagus (5%), although they may be found in the

mesentery, omentum or retroperitoneum. They usually
present clinically as abdominal masses, with bleeding or
as incidental findings. They may also cause anorexia,
obstruction, perforation or fever [9, 10]. A combination
of gastric leiomyosarcoma with a functioning extra-
adrenal paraganglionoma and pulmonary chondroma is
a recently described association named Carney’s triad
[11].

Macroscopically, gastrointestinal stromal tumours
are usually grey-white in appearance. They arise in the
muscularis propria, and can grow either exophytically
out into the peritoneum, or endophytically into the lu-
men of the gut. The variety of microscopic appearances
include: myoid, neuronal, ganglion plexus, autonomic
nervous tumour (gastrointestinal autonomic tumour,
GANT) or undifferentiated. They have been known to
have a heterogeneous appearance, showing more than
one type of pattern. The cells take up either a spindle
shape or epitheloid (round cell) pattern [12]. Immuno-
histochemistry is usually positive for CD 117, which is
often used as a diagnostic marker.

There have been recent developments in the under-
standing of these tumours. Mesenchymal tumours of the
gastrointestinal tract had been thought to be of smooth
muscle origin; hence they were referred to in the past as
leiomyomas and leiomyosarcomas. However, they do
not show complete smooth muscle differentiation, nor
do they behave as smooth muscle tumours from other
locations [12]. The term GIST was first applied to these
tumours in 1983 [13]. The finding of positive CD 117
staining indicates the presence of the KIT protein, a
tyrosine kinase receptor, encoded for by the c-kit proto-
oncogene, which normally binds to its ligand, stem cell
factor (SCF). It is thought that mutation of c-kit to
produce a constitutively active KIT protein is a central
event in the pathogenesis of GIST. Positive staining for
the KIT has become one of the diagnostic features of
GIST [3, 14, 15].

Positive CD117 staining is also seen in the interstitial
cells of Cajal, and this has suggested to some that they
both share the same primitive mesenchymal stem cell
origin. Targeted inhibition of KIT has provided a
promising new approach to the treatment of GIST.

Management depends on complete surgical resection,
incomplete resection being associated with a median
survival of less than 20 months. The wide margins of
resection are not necessary as there is minimal local
invasion, and similarly lymphadenectomy is not rou-
tinely necessary as local lymph nodes are not usually
affected. Results from chemotherapy are disappointing
[2, 16]. These tumours are difficult to treat with radio-
therapy, given their location and the risk to adjacent
organs. Improved understanding of the molecular biol-
ogy underlying GIST has suggested promising new lines
of adjuvant treatment. Imatinib mesylate (formerly STI-
571) is a tyrosine kinase inhibitor that seems to be par-
ticularly effective against the KIT protein. Up to 50% of
patients with advanced disease have been shown to re-
spond to imatinib [5, 6, 18, 19].

Fig. 1 Selective angiogram of superior mesenteric artery showing
blood supply to tumour
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Recurrence or metastasis after complete surgical
resection may occur in more than two thirds of all GIST
[16]. Recurrence is usually local or peritoneal, and often
associated with liver metastases. Most recurrences occur
within 2 years of the original tumour, although intervals
of up to 10 years have been recorded [17]. Several pre-
dictors of malignancy have been identified. Large tu-
mours are more likely to metastasise [12]; of tumours
larger than 6 cm, 85% will metastasise, whilst 20% of
those smaller than 6 cm will metastasise [14, 16].
Incomplete surgical resection is associated with a re-
duced survival [5, 6, 18, 19]. Microscopic appearance can
also be a useful guide: metastasis is associated with
observation of more than 1–5 mitoses per HPF, while
observation of more than ten mitoses would be consid-
ered high grade. Tumours that have the c-kit exon 11
mutation are also at greater risk.

In conclusion, we have reported on one of the
youngest patients with gastrointestinal stromal tumour.
These are rare tumours, which until recently have been
difficult to classify, stage or give a prognosis on. Treat-
ment at present is based on satisfactory surgical re-
moval, although molecular biology advances have
suggested a new possible line of treatment.
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