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Introduction

Gastrointestinal stromal tumors (GIST) appear to originate
from interstitial cells of Cajal (ICC) or their stem cell-like pre-
cursors.? ICC are pacemaker-like intermediates between the GI
autonomic nervous system and smooth muscle cells regulating
GI motility and autonomic nerve function. Approximately 95%
of GIST are positive for the CD117 antigen, an epitope of KIT
receptor tyrosine kinase expressed by ICC.? KIT-positive and
KIT-dependent, ICC are located around the myenteric plexus
and the muscularis propria throughout the GI tract. CD 117 is
not a specific marker of GIST but may be expressed by other
mesenchymal tumors too. DOG1 (Discovered on GIST) is a
protein of unknown function thatis expressed strongly on GIST
and is rarely expressed on other soft tissue tumors.® Around
85% of GIST possess oncogenic mutation in any two of the
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tyrosine kinase receptors the C KIT and the platelet derived
growth factor receptor alpha (PDGFRA). Activation of either of
these receptors plays a central role in the pathogenesis of
GIST.* The proper identification of GIST with genotypingis very
important because of the availability of specific, molecular-
targeted therapy with KIT/PDGFRA tyrosine kinase inhibitors
(TKI), such as imatinib mesylate or, in the case of imatinib-
resistant GIST, sunitinib malate.*

Case report

A 58 years old male patient presented with a protuberant
abdomen along with distension, and dragging pain in hypo-
gastrium. No history of GI bleed or any symptoms suggestive
of intestinal obstruction was found. The hemogram and
biochemical investigations were within normal limits. MRI
abdomen revealed a large intra-abdominal mass arising from
the sigmoid colon (Fig. 1). Per-operatively there was a large
mass arising from the sigmoid colon. The patient underwent
sigmoid colectomy. The gross specimen weighed 4.6 kg with a
size of 25 x 20 x 20 cm. The mass was found arising from the
sigmoid colon (Fig. 2). Histomorphology of the tumor revealed
a stromal tumor arising from the wall of the sigmoid with cells
arranged in fascicles. The cells had eosinophilic cytoplasm
and oval to spindle shaped nucleus with blunt ends (Fig. 3).
There were scattered giant cells with 3—4 nuclei and areas
with predominantly these cells. The tumor had a mitotic score
of 10/50 hpf. There were areas of necrosis and myxoid change.
The tumor was evaluated with Immunohistochemistry. It was
weakly CD34 positive but negative for CD117 (Name of Ab CD
117 rabbit monoclonal; clone Y 145; dilution 1: 100;
manufacturer-Biocare; place of manufacture — Concord
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Fig. 1 — CT scan image of the tumor.

U.S.A.) and DOG 1 (Name of Ab Dogl mouse monoclonal; clone
Dog 1.1; dilution 1:100; manufacturer-Biocare; place of
manufacture — Concord U.S.A.). SMA and S-100 were also
performed to rule out other tumors of mesenchymal origin
and were found to be negative. The tumor was subjected to
C KIT mutation evaluation as the imaging and histo-
morphology of the tumor was suggestive of GIST. The tumor
was found to have mutated Exon 11 of deletion type with
normal or wild type Exon 9 among the C KIT genes. Mutational
analysis was outsourced. The protocol was performed on de-
paraffinised section post DNA extraction. Polymerase chain
reaction amplification was used followed by denaturing high-
performance liquid chromatography screening, and auto-
mated sequencing.

Discussion

Our case had a very large lesion which was found arising from
the wall of the sigmoid colon. Colonic GISTs are extremely
rare and constitute only 1-2% of these neoplasms. The

Fig. 2 — Cut surface of the tumor with sigmoid colon
segment. Inset showing external surface per-operatively.

Fig. 3 — H&E stained section of the tumor 40x with oval to
spindle cell morphology.

commonest location being the stomach.® On histomorphology
beside the spindle cells, few scattered tumor giant cells with
2-3 nuclei were also seen. This tumor is of high risk stratifi-
cation based on mitotic score, size of lesion and origin of
tumor.? The phenomenon of presence of giant cells has been
reported in the past in GIST.°® The usual immuno-
histochemical panel used for diagnosis of GIST and exclu-
sion of other mesenchymal tumors are CD34, S-100, SMA, CD
117 and DOG 1. CD117 (C KIT) is the Kit protein an epitope of
tyrosine kinase receptor. It is positive in 95% GIST.? It is also
found to be positive in certain normal tissues like breast
ductal cells & melanocytes. Certain non-GIST tumors too stain
with CD 117 antibodies like follicular & papillary carcinoma of
thyroid, melanomas and small cell carcinomas. But none can
usually confuse with GIST. It shows membrane and cyto-
plasmic positivity. DOG 1 is a protein of unknown significance
but has been found up regulated in GIST. It is quite sensitive
and specific for GIST.? It shows membrane and cytoplasmic
staining. In our case both CD117 and DOG 1 was negative. The
tumor tissue was subjected to cytogenetic evaluation for CKIT
mutations. Exon 11 showed presence of deletion mutation.
Exon 9 had wild or normal sequence. Due to availability of
targeted tyrosine kinase inhibitor therapy with imatinib and
sunitinib, cytogenetic evaluation for C KIT mutation must be
undertaken for cases where imaging and histomorphology is
suggestive of GIST and the tumor is CD117 and DOG 1 nega-
tive. Review of literature for CD117 negative GISTs revealed
seven out of 108 (6%) cases GIST to be negative for CD117 in a
study.” All these had KIT mutations located in the exon 11
only. In another detailed study of 81 cases diagnosed as GIST,
correlation has been presented for IHC staining for CD117 and
DOG 1 with C KIT and PDGFR gene mutation.® Out of 81 cases
of GISTs studied, 28 (34.5%) were negative for CD117 staining.
Seventeen of these cases were also negative for DOG 1. Thus
17 out of 81 (21%) cases were negative for both CD117 and DOG
1. Out of these 17 cases, C KIT and PDGFR mutation analysis
was conducted in 12 cases. These 12 cases revealed presence
of C KIT, exon 11 mutation in two cases and PDGFR mutation
in seven cases. The remaining three cases which were


http://dx.doi.org/10.1016/j.mjafi.2013.07.011
http://dx.doi.org/10.1016/j.mjafi.2013.07.011

188

MEDICAL JOURNAL ARMED FORCES INDIA 70 (2014) 186—188

negative for CD117/DOG 1 staining and also C KIT/PDGFR
mutation showed at least focal CD34 expression in association
with SMA and/or Caldesmon. Review of Pub Med for Indian
citations revealed two large studies of 92 and 121 cases of GIST
revealed a CD117 positivity of 95% and 94% respectively.>°
However no Indian study depicting DOG 1 and C KIT muta-
tion pattern was found. Compared to patients with KIT exon
11 mutations, patients with exon 9 mutations have a better
relapse free survival and overall survival, however, their tu-
mors show intermediate sensitivity to imatinib Median
duration of benefit from imatinib is approximately 7—12
months compared to 23 months for patients with exon 11
mutations.!! Kit exons 9,11,13 and 17 and PDGFRA exons
10,12, 14 and 18 have been sequenced to identify GIST. Our
tumor qualified for high risk stratification and GISTs with
Exon 11 mutations are preferentially in malignant GIST than
benign ones.’? C KIT mutation studies are more sensitive than
DOG 1.1 for intestinal GISTs® and hence the cytogenetic
evaluation is felt necessary in cases like ours.

Conclusion

Due to availability of molecular-targeted therapy it becomes
mandatory to perform cytogenetic studies in cases with im-
aging and histomorphology suggestive of GIST though CD117
and DOG 1 immuno-histochemical markers are negative.
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