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Recurrence of a small gastric
gastrointestinal stromal tumor with
high mitotic index

G

astrointestinal stromal tumor
(GIST) is the most common soft
tissue sarcoma of the gastrointestinal tract, usually arising from the interstitial cells of Cajal or similar cells in the
outer wall of the gastrointestinal tract.1,2
Most GISTs have an activating mutation in KIT or platelet-derived growth
factor receptor alpha (PDGFRα). Tumor
size, mitotic rate, and anatomic site are
the most common pathological features
used to risk stratify GIST tumors.3-10 It is
important to note when using such risk
calculators that preoperative imatinib
before determining tumor characteristics (such as mitoses per 50 high-power
fields [hpf]) often changes the relevant
parameters so that the same risk calculations may not apply. Tumors with a
mitotic rate ≤5 mitoses per 50 hpf and
a size ≤5 cm in greatest dimension have
a lower recurrence rate after resection
than tumors with a mitotic rate >5 mitoses per 50 hpf and a size >10 cm, and
larger tumors can have a recurrence rate
of up to 86%.11,12 Findings from a large
observational study have suggested that
the prognosis of gastric GIST in Korea
and Japan may be more favorable compared with that in Western countries.13
The primary treatment of a localized
primary GIST is surgical excision, but
a cure is limited by recurrence.14,15 Imatinib is useful in the treatment of metastatic or recurrent GIST, and adjuvant
treatment with imatinib after surgery has
been shown to improve progression-free
and overall survival in some cases.3,16-18
Responses to adjuvant imatinib depend
on tumor sensitivity to the drug and the
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risk of recurrence. Drug sensitivity is
largely dependent on the presence of mutations in KIT or PDGFRα.3,18 Recurrence
risk is highly dependent on tumor size,
tumor site, tumor rupture, and mitotic
index.1,3,5,6,8,9,18,19 Findings on the use of
gene expression patterns to predict recurrence risk have also been reported.20-27
However, recurrence risk is poorly understood for categories in which there are
few cases with known outcomes, such
as very small gastric GIST with a high
mitotic index. For example, few cases of
gastric GIST have been reported with a
tumor size ≤2 cm, a mitotic rate >5 mitoses per 50 hpf, and adequate clinical
follow-up. In such cases, it is difficult to
assess the risk of recurrence.6 We report
here the long-term outcome of a patient
with a 1.8-cm gastric GIST with a mitotic
index of 36 mitoses per 50 hpf and a KIT
exon 11 mutation.

CASE PRESENTATION
AND SUMMARY
A 69-year-old man presented with periumbilical and epigastric pain of 6-month
duration. His medical history was notable for hyperlipidemia, hypertension,
coronary angioplasty, and spinal surgery. He had a 40 pack-year smoking
history and consumed 2 to 4 alcoholic
drinks per day. The results of a physical
examination were unremarkable. A computed tomographic (CT) scan showed
no abnormalities. An esophagogastroduodenoscopy (EGD) revealed gastric
ulcers. He was treated successfully with
omeprazole 20 mg by mouth daily.
A month later, a follow-up EGD re-
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FIGURE 2. Computed-tomographic scan images of the abdomen and pelvis with contrast, before initiation of imatinib (A)
and 16 months after initiation of imatinib (B).

FIGURE 1. Magnetic resonance imaging of the liver
demonstrating metastatic disease (arrows, A and B),
with a 1.2 x 1.3-cm mass in the hepatic segment 4a/8
(C).
vealed a 1.8 x 1.5-cm submucosal mass
3 cm from the gastroesophageal junction.
The patient underwent a fundus wedge
resection, and a submucosal mass 1.8
cm in greatest dimension was removed.
Pathologic examination revealed a GIST,
spindle cell type, with a mitotic rate of 36
mitoses per 50 hpf with negative margins.
Immunohistochemistry was positive for
CD117. An exon 11 deletion (KVV558-
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560NV) was present in KIT. The patient’s
risk of recurrence was unclear, and his
follow-up included CT scans of the abdomen and pelvis every 3 to 4 months for
the first 2 years, then every 6 months for
the next 2.5 years.
A CT scan about 3.5 years after primary resection revealed small nonspecific liver hypodensities that became
more prominent during the next year.
About 5 years after primary resection,
magnetic resonance imaging (MRI) revealed several liver lesions, the largest
of which measured 1.3 cm in greatest dimension. The patient’s liver metastases
were readily identified by MRI (FIGURE 1)
and CT imaging (FIGURE 2A). Most GISTs
are fluorodeoxyglucose (FDG) avid on
positron-emission tomography (PET) im-
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FIGURE 3. Histopathology of liver metastases showing (A) GIST (H&E stain, x10); (B) spindle
cell tumor arranged in intersecting tight fascicles (H&E stain, x20); (C) metastatic GIST (H&E
stain, x40); and (D) strong CD117 immunoreactivity in liver metastasis (x40).

aging. In contrast, this patient’s liver metastases had no detectable FDG uptake
(not shown). A liver biopsy revealed recurrent GIST (FIGURE 3). Imatinib mesylate
was begun at 400 mg per day orally. After
2 months, the liver lesions were reduced
in size, with the largest lesion shrinking
to 0.5 cm in greatest dimension. The liver lesions continued to decrease in size
and number (FIGURE 2B). At 16 months after starting imatinib, there was no sign of
tumor progression.

DISCUSSION
Small gastric GISTs are sometimes
found by endoscopy performed for unrelated reasons. Recent data suggest
that the incidence of gastric GIST may
be higher than previously thought. In a
Japanese study of patients with gastric
cancer in which 100 stomachs were systematically examined pathologically, 50
microscopic GISTs were found in 35 patients.28 Most small gastric GISTs have a
low mitotic index. Few cases have been
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described with a high mitotic index. In a
study of 1765 cases of GIST of the stomach, 8 patients had a tumor size less than
2 cm and a mitotic index greater than 5.
Of those, only 6 patients had long-term
follow-up, and 3 were alive without disease at 2, 17, and 20 years of follow-up.7
These limited data make it impossible to
predict outcomes in patients with small
gastric GIST with a high mitotic index.
For patients who are at high risk of
recurrence after surgery, 3 years of adjuvant imatinib treatment compared with
1 year has been shown to improve overall survival and is the current standard
of care.10,17 A study comparing 5 and
3 years of imatinib is ongoing to establish whether a longer period of adjuvant
treatment is warranted. In patients with
metastatic GIST, lifelong imatinib until lack of benefit is considered optimal
treatment.10 All patients should undergo
KIT mutation analysis. Those with the
PDGFRα D842V mutation, SDH (succinate dehydrogenase) deficiency, or neu-

› THE PATIENT’S
LIVER BIOPSY
REVEALED
RECURRENT GIST AND
THE PATIENT WAS
STARTED ON IMATINIB.
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rofibromatosis-related GIST should not
receive adjuvant imatinib.
This case has several unusual features. The small tumor size with a very
high mitotic rate is rare. Such cases have
not been reported in large numbers and
have therefore not been reliably incorporated into risk prediction algorithms. In
addition, despite a high mitotic index,
the tumor was not FDG avid on PET imaging. The diagnosis of GIST is strongly
supported by the KIT mutation and response to imatinib. This particular KIT
mutation in larger GISTs is associated
with aggressive disease. The present
case adds to the data on the biology of
small gastric GISTs with a high mitotic
index and suggests the mitotic index in
these tumors may be a more important
predictor than size. TSJ

› THE MITOTIC INDEX
IN SMALL GASTRIC
GISTS MAY BE A
MORE IMPORTANT
PREDICTOR OF RISK
THAN TUMOR SIZE.
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