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Bladder extragastrointestinal stromal tumor in
an adolescent patient: A case-based review
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Abstract. Extragastrointestinal stromal tumors (EGISTs) are
mesenchymal tumors occurring outside the gastrointestinal
tract, with histological, immunohistochemical and molecular
genetic characteristics similar to those of gastrointestinal
stromal tumors (GISTs). The immunohistochemical examina-
tion usually demonstrates a positive expression for CD117.
GISTs are rare neoplasms and EGISTs are even less common.
This is the report of a case of EGIST in the urinary bladder
of a 15-year-old adolescent female patient who presented
with painless gross hematuria. Pelvic computed tomog-
raphy revealed an irregular soft tissue density mass, sized
5.7x4.8 cm, in the bladder. Partial cystectomy was performed
in April, 2011. There was no recurrence during follow-up over
the next 35 months, as determined by transabdoninal ultra-
sonography and cystoscopic examination. The patient in this
study did not receive any molecular-targeted drugs. To the best
of our knowledge, this is the first reported case of an EGIST of
the urinary bladder in an adolescent patient.

Introduction

The majority of the mesenchymal tumors of the gastrointestinal
tract are currently referred to as gastrointestinal stromal tumors
(GISTs). The immunohistochemical examination commonly
reveals a positive expression for CD117. Extragastrointestinal
stromal tumors (EGISTs) are mesenchymal tumors occurring
outside the gastrointestinal tract, with histological, immu-
nohistochemical and molecular genetic characteristics very
similar to those of GISTs (1). EGISTs are a rare clinical entity
and, to date, there has been no report of bladder EGIST in
non-adult patients. In this report, we present a mesenchymal
tumor removed from the bladder of a 15-year-old female. The
patient remains alive and disease-free 35 months after the
surgery.
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Case study

A 15-year-old adolescent female patient was hospitalized
following 2 weeks of painless gross hematuria with clots. On
admission, the patient had stable vital signs, a pale appearance
and no positive abdominal signs. On routine blood examina-
tion, the concentration of hemoglobin was 69 g/l. A B-mode
ultrasound image indicated a urinary bladder neoplasm and
pelvic computed tomography (CT) revealed an irregular soft
tissue density mass, sized 5.7x4.8 cm, in the bladder, which
exhibited uneven density and obscure boundaries (Fig. 1). The
patient was subjected to partial cystectomy and the intraopera-
tive exploration identified a sessile tumor, sized 5.7x4.8x3 cm,
in the upper wall of the bladder, which grew along the
muscular layer and broke through the mucous layer with asso-
ciated bleeding. There was no macroscopic invasion of the
ureteral opening. The remaining bladder wall was smooth and
exhibited no signs of neoplasia. On postoperative pathological
examination, the tumor was composed of fusiform cells with
abundant acidophilic cytoplasm and clavate nuclei, with both
ends round and mostly blunt. The cells were mainly arranged
in interwoven bundles or swirls and were mildly atypical
(Fig. 2). The mitotic count was 5 per 50 high-power fields
(HPFs). Immunohistochemically, the tumor cells strongly
expressed CD117 (Fig. 3), vimentin and smooth muscle actin,
but were negative for CD34, desmin and S-100 protein. The
tumor was diagnosed as an EGIST. The patient in this study
did not receive any molecular-targeted drugs due to financial
difficulties. During follow-up, transabdoninal ultrasonography
and cystoscopic examination identified no evidence of recur-
rence over the following 35 months.

Discussion

GISTs are mesenchymal tumors occurring in the gastrointes-
tinal tract and their development is driven by mutant c-kit or
platelet-derived growth factor receptor a genes. On mmunohis-
tochemical examination, GISTs exhibit positive expression for
CD117 or DOG-1. EGISTs are mesenchymal tumors occurring
outside the gastrointestinal tract, with morphological, immu-
nophenotypic and molecular biological characteristics very
similar to those of GISTs (1). EGISTs are a rare clinical entity,
accounting for <5% of soft tissue tumors (2-4). Furthermore,
EGISTs are even more rare in the urinary bladder. Following
a literature review, we found 5 cases of patients with bladder
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Figure 1. Computed tomography indicated an irregular soft tissue density
mass, sized 5.7x4.8 cm, in the urinary bladder.

Figure 2. Hematoxylin and eosin-stained section of the tumor. (A) The tumor
was composed of fusiform cells with abundant acidophilic cytoplasm and
clavate nuclei, round at both ends and mostly blunt. (B) The cells were mostly
arranged in interwoven bundles or swirls and were mildly atypical.

EGISTs, including 3 men and 2 women, aged 34-78 years (5-9).
To the best of our knowledge, the patient in this study, aged
15 years, is the first non-adult patient presenting with EGIST,
indicating that the occurrence of EGISTs is not limited to adults.

Figure 3. Tumor cells positively stained for CD117.

The clinical manifestations of EGISTs are non-specific.
EGISTs of the bladder are characterized by larger tumor size
and are mainly manifested by gross hematuria, which is often
caused by bleeding due to tumor invasion of the mucous layer.
EGISTs have no specific tumor markers. Furthermore, there
are no specific diagnostic criteria for EGISTs on imaging
examinations, such as B-mode ultrasound, CT, magnetic reso-
nance imaging and position emission tomography/computed
tomography. The current diagnostic criteria for EGISTs were
developed according to the immunohistochemical diagnostic
criteria for GISTs, i.e., mesenchymal tumors occurring
outside the gastrointestinal tract, histologically consisting of
fusiform, epithelioid or, occasionally, pleomorphic cells, in a
bundle-like or diffuse arrangement; on immunohistochemical
examination, the tumor cells are usually positive for CD117
or DOG-1 expression. The main clinical manifestation in our
patient was hematuria and the lesion, which was located in the
upper wall of the urinary bladder, was relatively large-sized
and exhibited typical GIST histological morphology. The
immunohistochemical examination revealed positive CD117
expression. Therefore, the diagnosis of EGIST was confirmed.

EGISTs are rare and their pathogenesis has not been fully
elucidated. In this study, prompted by the GIST origin from
pacemaker cells, also referred to as the interstitial cells of
Cajal (ICC), which surround the gastrointestinal nerve plexus,
we identified ICC cells in the gastrointestinal tract, as well
as several other abdominal organs, extensively involving the
bladder. Thus, we hypothesized that ICC carcinogenesis in the
bladder is a primary cause of this disease. ICCs express the
c-kit protein. The c-kit proto-oncogene is located on human
chromosome 4ql1-12, of which the product is the growth
factor receptor tyrosine kinase type III, a member of the
immunoglobulin superfamily, also known as CD117. It was
previously demonstrated that c-kit is expressed at relatively
high levels in GISTs (up to 81-100%) and is more sensitive
compared to CD34 (10-12). However, in GISTs harbouring
c-kit gene mutations, the positive rate of DOG-1 is 92% and
that of CD117 is 81%, making DOG-1 comparatively a more
sensitive and specific indicator. Therefore, in cases of tumors
morphologically suspicious for EGIST and negative for CD117
expression, DOG-1 is recommended for diagnosis (13,14).
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The prognosis of EGIST appears to be related to morpho-
logical characteristics. Generally, compared to GISTs, a
tumor may be determined as having malignant potential if it
exhibits one of the following characteristics: i) Significantly
atypical tumor cells, tumor necrosis, muscular layer invasion,
ancient coin-like growth around the vessels and mitotic count
>10/50 HPFs; or ii) mucosal invasion, perineural invasion,
fatty infiltration, vascular invasion and lymph node metastasis.
The more common the abovementioned findings, the higher
the degree of malignancy (15,16). However, these findings are
derived from scattered onset locations and rare cases; there-
fore, the association between morphological characteristics
and biological behavior requires further documentation for
substantiation, particularly evidence-based medicine.

EGISTs are considered to be refractory to conventional
radiotherapy and chemotherapy and resection is currently
the preferred treatment option. The thoroughness of surgical
treatment is closely associated with cure; therefore, a complete
excision of the tumor by properly expanding the surgical
scope is the key to EGIST treatment (17). By administering
molecular-targeted drugs, such as imatinib, as neoadjuvant
and adjuvant therapy for GISTs, small-scale clinical studies
have achieved some clinical efficacy (18). However, in EGISTs,
imatinib has been used in fewer cases; thus, our clinical expe-
rience is limited. The majority of these drugs are used for the
prevention of EGIST relapse following surgery. The patient in
our study did not receive any molecular-targeted drugs due to
financial difficulties and there was no evidence of recurrence
during follow-up over the next 35 months. The efficacy of
molecular-targeted drugs, such as imatinib, in the treatment of
EGISTs requires further support by clinical cases in the future.
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