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Gastrointestinal stromal tumours
(GISTs) are rare sarcomas associated

with the c-kit proto-oncogene. Because
of the rarity of GISTs, and because until
recently it was difficult to distinguish
these tumours from other gastrointestinal
mesenchymal tumours, only a few large
case series have been reported that de-
scribe the clinical presentation and opera-
tive findings.1,2 Gain-of-function muta-
tions have been shown in the c-kit
transmembrane receptor, which has tyro-
sine kinase activity. The result can be un-
controlled cell division and neoplasia.3

The resulting clinical presentation, opera-
tive findings and prognosis of patients
with this disease are highly variable. The
varied presentation makes clinical suspi-
cion an important element when diagnos-
ing GISTs. Common anatomical sites of
origin include the stomach and small in-
testine; however, these tumours can arise
throughout the gastrointestinal tract. Al-
though the prognosis associated with
GISTs generally remains poor, patients
with very large tumours can have positive
outcomes. We present 5 examples that
demonstrate the variable and often dra-
matic clinical, radiological and pathologi-
cal presentations of this disease.

Case reports

Case 1

A 41-year-old man with multiple sclero-
sis and quadriplegia secondary to a motor
vehicle accident was admitted with a
large infected abdominal cyst. The cyst
had been drained several times in the
preceding 6 months in an effort to avoid

surgical therapy because of the patient’s
associated comorbidities. On admission,
the patient was febrile and had an ele-
vated leukocyte count. Percutaneous
drainage on this occasion revealed small-
bowel contents, and pathological exami-
nation of a specimen of the cyst wall ob-
tained by needle biopsy revealed a
spindle cell neoplasm consistent with
a GIST. Radiological investigations
demonstrated a fistulous communication
to the small bowel. After adequate meta-
bolic and nutritional supplementation, la-
parotomy was performed, and an in-
fected mesenteric cyst with a fistula tract
to a Meckel’s diverticulum was identified.
A cystic mass measuring 22 × 21 × 9 cm
was resected along with the Meckel’s di-
verticulum (Fig. 1). Compromise of the
mesenteric vessels in the mesocolon to

the cecum and ascending colon necessi-
tated a right hemicolectomy with primary
ileocolic anastomosis. Pathological exam-
ination of the resected specimen showed
a large GIST with a central cystic area,
confirming the needle-biopsy diagnosis.
The tumour was composed of a cellular
proliferation of CD117 (c-kit)-positive
spindle cells with moderate mitotic activ-
ity and areas of necrosis. Immunostains
for neural (S-100 protein) and muscle
markers were negative. Grossly, it ap-
peared as though the tumour was arising
from the Meckel’s diverticulum, al-
though this could not be confirmed his-
tologically. The patient was discharged
home on postoperative day 9 and was
doing well 4 months after the operation
at the postoperative clinic visit. Adjuvant
chemotherapy was not instituted.
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FIG. 1. Case 1: (A) Meckel’s diverticulum and (B) the resected tumour.

 



Case 2

A 75-year-old woman was admitted fol-
lowing a 3-day history of fever, chills and
diffuse abdominal pain. Her past medical
history was significant for diverticulitis re-
quiring Hartmann’s resection and subse-
quent reversal. Computed tomography
(CT) showed 2 separate intra-abdominal
masses (6 × 6 × 12 cm and 3 × 7 × 8 cm)
leading to a provisional diagnosis of
probable retroperitoneal sarcoma. An im-
age-guided needle-biopsy specimen ob-
tained by interventional radiology re-
vealed a spindle cell tumour. At
laparotomy, diffuse metastatic lesions in-
volving the small bowel, sigmoid colon,
rectum, mesentery and abdominal wall
were identified, and the operation con-
sisted of diagnostic tissue biopsy follow-
ing lysis of adhesions. The tumour
masses were unresectable because of fixa-
tion in the retroperitoneum. The
metastatic deposits were diffusely dissem-
inated, teardrop-shaped, white nodules
ranging from 1 to 2 cm in diameter.
Pathological examination of the biopsy
specimen showed a spindle cell neoplasm
with low mitotic activity and CD117 (c-
kit)-positive and muscle marker–negative
immunophenotype. The primary site of
origin of this GIST was uncertain, but
the most probable location was the sig-
moid colon.

The patient’s postoperative course
was complicated by a prolonged ileus,
difficulty with pain control, and nausea
and vomiting. Twenty-two months after
her first admission, the patient continued
to be followed in the cancer clinic. A trial
of STI571 (imatinib) was not tolerated
because of side effects and was aban-
doned. The latest CT scan revealed a
complex mass (18 × 17 × 15 cm ) in the
abdomen, with additional masses in the
pelvis and liver.

Case 3

An otherwise healthy 71-year-old-woman
presented to her family physician after a
1-week history of fatigue and was found
to have a hemoglobin level of 50 g/L.
This had dropped from a hemoglobin
level of 109 g/L measured 2 weeks ear-
lier at her annual visit. Upper gastroin-
testinal endoscopy demonstrated a large
non-bleeding gastric ulcer on which a
biopsy was performed, and the pathology
was consistent with a GIST. A CT scan
showed an associated large gastric mass
with central necrosis that appeared to be

resectable (Fig. 2). At laparotomy, on
gross inspection of the abdomen, the tu-
mour was seen as a baseball-sized exo-
phytic lesion arising from the lesser curva-
ture of the stomach, with serosal
neovascularization. Three small nodules
in both lobes of the liver were also identi-
fied, and biopsies were performed. Frozen
section of the liver lesions showed an un-
differentiated malignant neoplasm. A pal-
liative partial distal gastrectomy and Bill-
roth II anastomosis was performed.
Pathological examination revealed a GIST
(9 × 6 × 6 cm) arising within the gastric
wall with liver metastases. This large gas-
tric tumour demonstrated multiple mi-
totic figures per single high-power field
and was strongly CD117 (c-kit)-positive
by immunohistochemistry.

The postoperative course was un-
eventful, and the patient was discharged
home on postoperative day 8. She has
been treated with STI571 (imatinib),
400 mg daily, and is doing well with
minimal side effects at 6 months postop-
eratively.

Case 4

A 69-year-old woman with Parkinson’s
disease was initially assessed by the gyne-
cology service following a 3-month his-
tory of weight loss, fatigue and increasing
abdominal distension. A CT scan showed
a mass measuring 8 × 12 × 22 cm in the
lesser sac. This mass effaced the normal
anatomy of the stomach, pancreas, supe-
rior vena cava and inferior vena cava. The
patient was referred to the general
surgery service, and an antrectomy with
en bloc resection of the lesser sac mass
was performed with Billroth II recon-
struction. Her postoperative course was
complicated by an ileus and difficulty
with nutrition, but she was eventually
discharged home on postoperative day
11. Pathological examination of the sur-
gical specimen showed an ill-defined
lesser sac tumour weighing 2572 g that
was adherent to the gastric antrum. The
cut surface of this large GIST showed
patchy hemorrhage and a central cavity
that communicated via a small sinus tract
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FIG. 2. Case 3: (A) Barium swallow shows a large collection of fluid within the ulcer
cavity. (B) Abdominal computed tomography shows an impressive “collar button”
lesion (arrow) arising from the stomach. (C) Gross section of the tumour shows a
necrotic ulcer.



with the gastric antral lumen. Immuno-
staining of this spindle cell neoplasm
showed diffuse, intense CD117 (c-kit) la-
belling, with patchy, weak S-100 staining
and negative muscle markers. No mitotic
activity was identified. Gastric resection
margins and regional lymph nodes were
negative for tumour. One year after re-
section the patient was doing well, with
stable weight and good appetite. Adju-
vant therapy was not deemed necessary.

Case 5

A 69-year-old man was admitted to hos-
pital for elective partial gastrectomy to
treat a CT-demonstrated abdominal mass
(7 × 11 × 8 cm) arising from the stom-
ach. Significant past medical history in-
cluded Canadian Cardiovascular Society
(CCS) class II angina, chronic obstruc-
tive pulmonary disease, hypertension and
hyperlipidemia. He had previously been
investigated for early satiety, and abdom-
inal ultrasonography suggested a possible
pancreatic mass, which was not found on
CT. Upper endoscopy revealed a dis-
torted gastric luminal contour consistent
with extrinsic tumour compression but
no mucosal-based gastric neoplasm. The
CT scan demonstrated no lymph-
adenopathy, nor evidence for metastatic
disease. At surgery, a protuberant, lobu-
lated cystic mass associated with posterior
greater curvature of the stomach was re-
sected. Histology of the rim of solid tu-
mour tissue surrounding the large central
cystic zone showed an epitheloid-cell
neoplasm demonstrating intense CD117
immunohistochemical staining (Fig. 3).
This GIST had moderate mitotic activity
and central cystic cavitation secondary to
necrosis and hemorrhage. This patient
remained in hospital for 9 days postoper-
atively because of pulmonary edema sec-
ondary to fluid overload and poor blood
pressure control. He is currently doing
well 1 month postoperatively.

Discussion

Recently, the probable cell of origin in
GISTs has been identified as the intersti-
tial cell of Cajal.4 The expression of
CD117 is seen in nearly all of these tu-
mours. This transmembrane protein is
the receptor for stem cell factor (mast cell
factor) and is also expressed by the inter-
stitial cells of Cajal, melancytes, germ
cells and mast cells.5 These cells some-
times express muscle actins, but rarely
express desmin or the S-100 protein,

which helps to distinguish them from
leiomyoma and neurofibroma.6 As our
experience with these tumours accumu-
lates, preoperative histopathological diag-
nosis becomes easier. Three of these
cases were diagnosed with only needle
biopsies.

The present series represents a spec-
trum of clinical presentations for GISTs.

The presentations included infected
mesenteric cyst; sepsis with fever, chills
and abdominal pain; gastric ulcer with
anemia; weight loss, fatigue and abdomi-
nal distension; and early satiety. The
anatomical location for the primary tu-
mour was also varied, and the clinical
presentation varied based on the loca-
tion. Tumours were located in a Meckel’s
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FIG. 3. Case 5: (A) Histology reveals the epithelioid morphology seen in 30% of gas-
trointestinal stromal tumours. More commonly, the cells take on more of a spindle
cell appearance (hematoxylin–phloxine–saffron stain, original magnification × 200).3

(B) This specimen stained strongly for CD117 (polyclonal rabbit anti-human anti-
body, DakoCytomation, original magnification × 200). The concentration of stain in
the cell membrane occurs because the c-kit protein is a transmembrane receptor.



diverticulum, different parts of the stom-
ach and, presumably, the sigmoid colon.
In their series of 200 patients with GIST,
DeMatteo and colleagues1 reported that
38% of GISTs were found in the stom-
ach, 32% in the small intestine, 10% in
the rectum, 5% in the large intestine, 5%
unspecified and 9% in other sites, includ-
ing the omentum, esophagus, mesentery,
diaphragm and intra-abdominal sites.
Two of the GISTs in our series were cys-
tic in nature in contrast to sarcomas,
which tend to be solid tumours.

The outcome from surgery and prog-
nosis is also varied for our patients. Pa-
tients with completely resected tumours
were not offered adjuvant therapy,
whereas the 2 patients with metastatic
disease were treated with palliative med-
ical therapy using STI571 (imatinib). Al-
though GIST has been recognized as a
distinct entity for a decade, until the re-
cent introduction of STI571 (imatinib), a
receptor tyrosine kinase inhibitor, there
has been little effective treatment for re-
current or metastatic GISTs. Two of our
patients had a complete resection with no
evidence of metastasis and are doing well
as of the most recent follow-up. One pa-
tient was found to have diffuse metas-
tases, but was unable to tolerate imatinib.
At 22 months since diagnosis, her prog-
nosis is poor. A second patient was also
found to have metastatic disease, which
indicates poor prognosis, but 6 months

from surgery she was responding well to
imatinib. Her liver metastases had not
changed in size on MRI, and her only
complaint had been eye puffiness. The fi-
nal patient had disease-free margins on
resection, but the prognosis remains un-
certain. Prognosis for patients with GISTs
is difficult to predict. The most important
predictors of tumour behaviour are size
and mitotic rate. Intestinal tumours with
a maximal diameter greater than 5 cm or
more than 5 mitoses per 50 high-power
fields are considered probably malignant.
Gastric tumours with maximal diameter
greater than 10 cm or more than 5 mi-
toses per 50 high-power fields are consid-
ered probably malignant.7 The overall 5-
year survival rate for patients with GIST
has been reported as 28%–35%.1,2

Conclusions

GISTs can present in different ways,
making clinical suspicion an important el-
ement when making this diagnosis. Al-
though the prognosis for these tumours
remains poor, patients with large tu-
mours can have positive outcomes.
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