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INTRODUCTION

Gastrointestinal stromal tumors (GIST) originate in the
wall of the digestive tract from the esophagus to the anus.
They are derived from the interstitial cells of Cajal, the gas-
trointestinal pacemaker cells of Auerbach’s plexus (1).

GISTs were first described by Martin and Stout (2)
who published several cases of stomach tumors formed
by rounded epitheloid cells. Stout coined the term “leiom-
yoblastoma” for these lesions in the belief that they were
primitive tumors of the smooth muscle. In 1983 Mazur and
Clark documented the absence of muscular markers in the
majority of these lesions and the unexpected immunohis-
tochemistry finding of neural markers. They later proposed
the term “stromal tumor” which they subsequently modi-
fied to gastrointestinal stromal tumor (3). In 1998, Hirota
et al. observed that the presence of c-KIT proto-oncogene,
a class III receptor tyrosine kinase, was necessary for the
normal development of the interstitial cells of Cajal. The
loss of this gene resulted in absence of interstitial cells of
Cajal and/or mutations in them. This could be related to
the formation of this type of neoplasia (4).

Gastrointestinal stromal tumors (GISTs) originate in the wall of the digestive tract from the esophagus to the
anus. Approximately 25% of gastric GISTs are clinically malignant. Most often they metastasize to the liver,
less commonly to soft tissues and bone. The clinical case of a patient with a gastric GIST, liver and unusual

Gastrointestinal stromal tumors, cranial neoplasms, immunohistochemistry.

GISTs constitute the most common mesenchymal tumor
of the gastrointestinal tract. These mainly affect adults with
an average age of 55 to 60 years, and less frequently affect
children from ten to twenty years of age (<1%). 60% are
located in the stomach, 35% in the small intestine and less
than 5% in the rectum, esophagus, mesenterium and omen-
tum (1). Approximately 25% of gastric GISTs and 50% of
small intestine GISTs are clinically malignant. They metas-
tasize primarily within the abdominal cavity and liver, less
commonly in soft tissues, lymphatic skin, ganglia, lung and
bone. Metastatic compromise of the skull is very infre-
quent: our search documented only one case (35).

We describe the clinical case of a patient with histopatho-
logic and immunohistochemical diagnosis of gastric GIST
and a very unusual metastatic compromise of the skull.

MATERIALS AND METHODS
Clinical case

The patient was a 38 year old male endoscopically diagno-
sed with a 6 centimeter neoplastic mass located in the gas-
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tric corpus. A biopsy of the lesion showed a high risk GIST.
Later, a CAT scan showed a hepatic nodule and an enlarged
perigastric lymph node. Palliative partial gastrectomy was
performed followed by a definitive histopathological study
which also showed a high risk GIST which had metastasi-
zed to alymph node and to the liver. The immunohistoche-
mical analysis showed the presence of CD117 (¢-KIT), was
positive for CD34 and showed smooth muscle actin with
15% Ki67; it was negative for S-100 and desmin. The sec-
tion margins were negative (Figure 1).

Aftersurgery the patient received no additional treatment.
Twenty-eight months later the patient presented progres-
sive growth of a mass in the left frontoparietal region of the
skull. A CAT scan of the skull showed a neoplastic mass at
calotte level that compromised the frontal and left parietal
bone together with signs of edema of the ipsilateral cere-
bral parenchyma covering an area of 10cm x6cm x 8 cm.
An MRI demonstrated hyperintense and hypointense areas

suggesting bleeding and calcifications. Bone scintigraphy
showed an increased fluorodeoxyglucose (FDG) uptake
lesion in the left parietal-temporal region with no other
metastatic bone lesions. An abdominal CAT scan showed
an enlarged liver with the presence of multiple metastases
that almost replaced the totality of the parenchyma without
evidence of any residual tumor in the area affected by ear-
lier surgery (Figure 2).

Pathological examination of a biopsy taken from the
skull lesion demonstrated compromise by a tumor with
histological characteristics similar to those of the gastric
lesion. For this reason it was diagnosed as a GIST metasta-
sis. A new immunohistochemical study tested positive for
CD117, CD34 and AML, and 40% Ki67 but negative for
cytokeratins, CD99, S-100 and D240 (Figure 3).

The most important technical characteristics of the
immunohistochemistry markers are summarized in
Table 1.

Figure 1. A) High Risk Gastric GIST. B) Hypercellular Tumor constituted by fusiform cells (H&E10X) with high mitotic activity (H&E40X). C)
Metastasis in lymph node (H&E10X). D) Hepatic metastasis (H&E10X). E) Intense positivity for CD117 (c-KIT) (20X). F) Positive for CD34

(20X).
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Table 1. Primary antibodies used in this study with their dilutions and
commercial sources.

Antigen Clone Dilution Source

CD117 (KIT) ~ Polyclonal ~ 1:100 Dako Corporation,
Carpinteria CA

CD34 QBEND/10  1:40 Biogenex, San Ramon CA

a-Smooth 1A4 1:800 Sigma Chemicals, St.

muscle actin Louis MO

Desmin D33 1:40 Dako Corporation,
Carpinteria CA

S100 protein  Polyclonal ~ 1:8000 Dako Corporation,
Carpinteria CA

Ki67 MIB1 1:100 Dako Corporation,
Carpinteria CA

CD99 Polyclonal 1:100 Dako Corporation,
Carpinteria CA

Podoplanin Polyclonal  1:100 Signet, Dedham MA

(D2-40)

DISCUSSION

GISTs are a heterogeneous group of neoplasias for which
prediction of biological behavior requires an evaluation of
multiple microscopic and macroscopic parameters. The
most commonly used classification is based on two predic-
tive characteristics: size and mitotic index (6). High risk
GISTs are defined as those that measure more than S centi-
meters, have a mitotic index > 5/50 HPF, an MiB1 index >
10%, and show invasion of lymph nodes or metastasis (7).
All of these criteria were present in our case.

The main molecular characteristics of these tumors
found in up to 85% of the cases are mutations that activate
a tyrosine kinase that produces protein overexpression
that can be detected by immunohistochemistry through
CD117 (8,9). Up to 70% of GISTs are positive for CD34
and H-Caldesmon, 30% are positive for smooth muscle
actin (AML), less than 10% are positive for desmin, and
less than 5% are positive for S100 protein (8, 9). Currently

Figure 2. A) Image of mass in left frontoparietal region B and C) MRIs of T1 and T2 show a heterogeneous lesion with hyperintense and hypointense
areas suggesting bleeding and calcifications. D) The abdominal CAT scan identified an enlarged liver with multiple metastases that almost replace the
totality of the parenchyma without evidence of residual tumor in previous surgical area.
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Figure 3. GIST skull metastasis. A) Image of the tumor composed of hypercellular fusiform cells (H&E10X) B) Intense positivity for CD117 (c-KIT)
(20X). C) Elevated expression of Ki67 (40X). D) Negative for cytokeratin (20X).

DOGI.1 appears to be the most specific immunohistoche-
mical marker for GIST diagnosis (10).

Imatinib, a tyrosine kinase Kit/PDGFRA inhibitor can
be used satisfactorily for treatment of metastatic GIST (1).
Hematogenous metastasis commonly develops in the liver
and is very rare in the bones where their incidence is approxi-
mately 5.5% (S). They have been described in vertebrae and
other bones without specified locations. In our review of the
literature we found one description of metastasis to the skull
which was similar to the case described here.

The differential diagnosis of skull lesions using contrast
media to enhance computerized tomography must eva-
luate and rule out meningiomas (S), primary meningeal
sarcomas, cutaneous or metastatic sarcomatoid carcinomas
and histiocytic sarcomas. All of these require pathological
evaluation in every case.

No oncogene mutation (kit or PDGFRA) correlates with
high metastatic potential, although mutations in KIT exon
9 are related to a worse prognosis and to poor response
to imatinib. The anatomical location, the mutational state
and other characteristics of the GIST must be taken into
account in the prognosis ().
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In conclusion, we have described the clinical case of
a patient with a GIST that had metastasized to the liver,
lymph nodes and skull. Because the metastasis to the
skull is rare it became necessary to extend the study of this
pathology and to consider a differential diagnosis of cranial
metastasis.
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