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Synchronous colorectal adenocarcinoma

and gastrointestinal stromal tumor (GIST)

Abstract Background: Little is
known about the synchronous occur-
rence of gastrointestinal stromal
tumors (GISTs) and other gastroin-
testinal tumors. We present two cases
of an invasive colon cancer with a
synchronous small-bowel GIST; im-
munohistochemistry studies were
performed to evaluate possible ge-
netic similarities. Methods: This
paper reports two cases of synchro-
nous GISTs and colorectal cancer
(CRC) with immunohistochemistry
analysis of c-Kit expression. This
paper is also a review of the existing
literature on the association of GISTs
and CRC and the role of c-Kit in
CRC. Results: In the last 2 years, we
observed two patients with synchro-
nous CRCs and GISTs of the small
bowel. The GISTs were incidentally

discovered during the work-up for
CRCs and excised at the time of the
colon resection. Immunohistochemis-
try study did not reveal an expression
of c-Kit in CRCs. Clinical implica-
tions of the association between these
two neoplasms are described in this
paper. Conclusions: Synchronous
CRC and GIST has been more
frequently reported. Because of the
limited number of cases, we cannot
exclude an incidental relationship.
The genetic pathways of tumorigene-
sis appear different for the two
neoplasms. Further studies are needed
to clarify a possible role of c-Kit in
the development of colonic
adenocarcinomas.
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Introduction

In 1983, Mazur and Clark coined the term gastrointestinal
stromal tumor (GIST) to indicate a distinctive subgroup of
gastrointestinal sarcomas [1]. Subsequently, Kindblom et al.
identified the interstitial cell of Cajal, an intestinal pace-
maker cell, as the origin of these tumors, further characteriz-
ing them as separate from intestinal sarcomas [2].

GISTs are now considered the most common mesen-
chymal tumors in the gastrointestinal tract. Over the last
two decades, several changes have occurred in the
diagnostics, treatment, and understanding of their patho-
genesis. Although currently commonly diagnosed, little is
known about their association with other gastrointestinal
tumors.

The synchronous occurrence of primary colorectal
adenocarcinomas (CRC) and GISTs has raised questions
about a potential common origin and carcinogenetic
mechanisms, and the possibility of similar treatment
modalities. Furthermore, the association of specific tumors
often leads to the discovery of novel genetic pathways to
carcinogenesis that could be important for the development
of oncologic treatments.

We present two cases of invasive CRCs and synchro-
nous small-bowel GISTs. To investigate the possibility of a
common genetic pathway between the synchronous CRCs
and GISTs in these patients, immunohistochemical stains
were performed for c-Kit.

C-Kit is a transmembrane protein encoded by the kit
proto-oncogene, located on chromosome 4q11–q12; it acts
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as a receptor for the stem cell factor (SCF) growth factor
and is found in virtually all GISTs. It is believed that its
gain-of-function mutations may play a key role in the
oncogenesis of these tumors [3, 4]. As c-Kit is recognized
by the antibody CD117, its expression can be proven by
immunohistochemistry methods.

Case reports

Case 1

An 86-year-old African American woman, in otherwise
excellent general health, presented with right lower quad-
rant abdominal pain and weight loss. She had past histories
of thyroidectomy and hysterectomy. A physical exam was
unremarkable. Colonoscopy revealed yellow exudates at
the appendiceal orifice but no mass. A computed tomog-
raphy (CT) scan demonstrated an inflammatory mass in the
right lower abdomen, with thickening of the cecum.
Because of the persistence of abdominal symptoms, and
the CT findings, an elective exploratory laparoscopy was
performed. A loop of jejunum had a 4-cm pedunculated
tumor that was adherent to the cecal mass. A laparoscopic
assisted right hemicolectomy and a segmental small-bowel
resection were performed.

Pathologic examination identified a moderately differ-
entiated adenocarcinoma of the appendix that invaded
through the muscularis propria and into the periappendiceal
soft tissue, without lymph nodes being involved by the
metastatic tumor (Stage IIA) [5]. In addition, a well-
circumscribed polypoid mass arising in the muscularis
propria of the jejunum was identified. The mass was a
GIST with areas of necrosis and a mitotic count of 1/50
high power fields (hpf). Immunohistochemical studies
showed the tumor cells stained strongly for CD117 and
smooth muscle actin but showed no specific staining for
desmin, CD21, CD34, and S-100. A satellite 0.8×0.5×0.5-
cm lesion consistent with a GIST was also identified in the
mesentery.

After an uneventful postoperative recovery, the patient
remains cancer-free 6 months after her operation.

Case 2

A 67-year-old Chinese woman presented with new-onset
bright red blood from the rectum. She was otherwise
asymptomatic, and had a past medical history of hyper-
tension and hypercholesterolemia.

No masses were palpable on physical exam. Colonos-
copy demonstrated a single, half-circumferential, ulcerated
mass in the ascending colon. Biopsies of the mass were
consistent with invasive adenocarcinoma. A staging CT
scan of the abdomen and pelvis revealed a 5.4×3.6-cm soft
tissue mass, which was presumed to be a metastatic lesion,

in the left lower quadrant interlaced between small bowel
loops (Fig. 1). The visualized loops of bowel were
otherwise unremarkable without evidence of wall thicken-
ing or obstruction. There was no apparent liver disease.

Laparotomy confirmed the presence of a lesion in the
ascending colon; a right hemicolectomy with a primary
side-to-side, functional end-to-end stapled anastomosis
was performed. An 8-cm pedunculated friable and
erythematous lesion was also noted in the mid-jejunum
(Fig. 2). There was no evidence of metastatic disease. A
frozen section of the small bowel mass was consistent with
a GIST. A small bowel resection with a primary end-to-end
hand-sewn anastomosis was performed to remove the
mass. Exploration of the abdomen revealed no additional
lesions.

Final pathology identified the ascending colon mass as a
moderately differentiated adenocarcinoma invading into
the pericolonic adipose tissue without lymph node
involvement (Stage IIA) [5]. The jejunal tumor was a
GIST with three mitotic figures/50 hpf. Immunohisto-
chemical analysis revealed strong diffuse staining of the
tumor cells with CD117 c-Kit, while no specific tumor-cell
staining was seen with S-100, desmin, smooth muscle
actin, or muscle specific actin.

After an uneventful postoperative course, the patient is
alive and free of recurrence 20 months after her operation.

We performed an immunohistochemistry analysis to
study the expression of c-Kit in the GIST and adenocar-
cinoma specimens from both patients described in our
study. In both cases, strong c-Kit staining of GIST tumor
cells, but no staining of CRC, was noted (Fig. 3).

Fig. 1 Computed tomography scan of the abdomen and pelvis
revealing a 5.4×3.6-cm soft tissue mass in the left lower quadrant
between small bowel loops (case 2)
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Discussion

We have presented two cases of synchronous invasive CRC
and small bowel GISTs that came to our attention over a
period of less than 2 years. Despite the relative common
occurrence of GISTs, reports of synchronous CRCs and
GISTs are quite rare. In the experience of Kover et al., 7 of
43 patients with histologically proven GISTs were found
with secondary neoplasm; three of these GISTs were
colorectal adenocarcinomas [6]. Au et al. described 74
cases of GISTs diagnosed during a 5-year period; 23 of
those were diagnosed incidentally, 19 of which were
diagnosed during exploratory laparotomies for other
tumors. One patient had an intestinal adenocarcinoma.

Among the remaining 51 patients with symptomatic
GISTs, 12 patients were also diagnosed with second
tumors, including a single patient with a rectal adenocar-
cinoma. In the study by Au et al., up to 41% of the GISTs
were associated with second malignancies, and 38% of
these secondary malignancies were intestinal tumors [7].

The incidence of GIST in the United States is estimated
to be 500 to 1,000 cases per year, excluding tumors less
then 2 cm in size that are found incidentally at endoscopy
or abdominal exploration [8]. CRC, on the other hand, is
one of the most common cancers in the US, with
approximately 150,000 new cases diagnosed every year,
and with an individual’s probability of developing a CRC
in his/her lifetime at about 5.5% for women and 6% for
men [9]. The possibility of an accidental association cannot
be excluded, based on the available evidence.

Both colon cancer and GIST have a clear familial
predisposition, excluding the well-known hereditary forms.
Neither of the presented patients had a family history of
gastrointestinal or other malignancies.

The genetic makeover of these two cancers has been
thoroughly investigated. During progression from normal
colonic epithelium to adenoma and carcinoma, several
major genetic alterations occur [10]. Two major pathways
have been identified in sporadic colorectal cancer: chro-
mosomal instability, in up to 85% of the total cases, and
microsatellite instability, in the remaining 15%. Interest-
ingly, none of the most commonly involved genes in
colorectal carcinogenesis (APC, DCC, p53, K-ras, DNA
mismatch repair genes) have been identified to be
associated in the development of GISTs. Rather, the vast
majority of GISTs are associated with mutations of the

Fig. 2 Intraoperative pictures of small-bowel GIST tumor (case 1)

Fig. 3 Immunohistochemistry
hematoxylin–eosin (H&E) (a)
and strong diffuse c-Kit stain of
jejunal GIST (b) H&E (c) and
no specific c-Kit staining of
CRC (d) (case 1)
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proto-oncogene c-Kit, a tyrosine kinase receptor essential
during embryonic development and postnatal life. Activa-
tion of c-Kit by its natural ligand, SCF, plays an important
role in cellular transformation and differentiation, includ-
ing cell proliferation and survival, adhesion, and chemo-
taxis [11].

Several studies have identified the presence of a c-Kit
mutation in a wide variety of human malignancies besides
chronic myeloid leukemia and GIST, including germ cell
tumors, small cell lung carcinoma, neuroblastoma, mela-
noma, ovarian carcinoma, and breast carcinoma [12].
However, in most of these cancers the role of mutated c-Kit
is not completely understood. It is reported that c-Kit
kinase activity may induce cell proliferation in small cell
lung cancer and in neuroblastomas; in tumors of breast,
thyroid, and ovarian cancer, the malignant transformation
and progression seem to associate with a loss of c-Kit
protein expression [12].

Specifically in CRC, deregulated expression of c-Kit has
been described. Bellone et al. reported overexpression of c-
Kit and SCF in human CRC, and showed that c-Kit
activation favors the growth, survival, migration, and
invasive potential of DLD-1 colon carcinoma cells [13].
Attoub et al. identified the c-Kit receptor in human colon
cancer cell lines HT29, HCT8/S11, and HCT116, and
demonstrated inhibition of cellular proliferation and in-
duction of apoptosis by STI571, a c-Kit tyrosine kinase
inhibitor [14]. Toyota et al. demonstrated the expression of
both c-Kit and SCF mRNA and c-Kit protein in colon
carcinoma cell lines [15]. Sammarco et al. revealed c-Kit
expression in up to 30% of CRC patients [12]. Other
groups have reported that positive results of immunohis-
tochemistry tests for c-Kit are quite rare in human CRC:
Singer et al. showed expression of c-Kit in only 4 of 72
(6%) biopsies of CRC [16]. Reed et al. observed high
cytoplasmic c-Kit staining in only 1.6% of the CRC
patients evaluated in their study [17]. The cases in our
study had c-Kit-positive GISTs, but, for the synchronous
CRC, tests for c-Kit were negative with absent staining
(Fig. 3).

Surgery remains the mainstay of therapy for both
nonmetastatic GISTs and CRC, although the operative
strategies and extents of resection are fairly different [18].
If an incidental GIST is found at laparotomy, the lesion
should be treated as malignant. Because skip metastases
have not been reported in GIST, a wide resection is not
indicated. Furthermore, microscopic involvement of resec-
tion margins does not appear to affect survival [18, 19].
Given the rarity of lymph-node involvement, routine
lymphoadenectomy is not currently recommended [20].
In contrast, curative resection for colorectal cancer requires
the inclusion of lymphatic station with the specimen, as
well adequate microscopic radial and distal margins. GIST
and CRC are further differentiated by their response to
adjuvant treatments and their susceptibility to single or
multidrug regimens.

Conventional chemotherapy and radiation appear to
have no impact on the natural history of GISTs [20–23].
Rather, c-Kit constitutes an excellent molecular target for
therapeutic interventions; imatinib mesylate (STI571), a
selective tyrosine kinase competitive inhibitor, appears to
be an effective drug. A US–Finland study and a trial by the
European Organization for Research and Treatment of
Cancer reported similar partial response rates (53.7% and
52.7%, respectively) in treatment of metastatic or locally
advanced disease [24, 25]. Adjuvant conventional systemic
chemotherapy outside controlled trials is currently not
recommended due to the very limited evidence of any
efficacy of this approach.

With the notable exception of GISTs, chronic myeloid
leukemia, and glioblastomas, clinical trials involving the
use of tyrosine kinase inhibitors against other tumors have
demonstrated that the targeting of a single tyrosine kinase
is not sufficient to produce a clinically meaningful response
[16]. To our knowledge, imatinib mesylate has not been
tested for the treatment of CRC; the lack of evidence of a
key role of c-Kit in the development of CRC and the rarity
of its mutation in those tumors do not support its routine
use for the treatment of CRC.

The natural history of GIST is characterized by a high
rate of recurrence (up to 40% within 2 years) [18]. Much
like CRC, GISTs preferentially metastasize to the liver, as
well as spread locally to peritoneal surfaces, and half of the
cases of locoregional relapse are accompanied by liver
metastasis [26]. In contrast, extra-abdominal metastases are
uncommon [19, 26, 27]. While the resectability of primary
disease is, on average, 70%, fewer then one third of
recurrent cases are amenable to macroscopically complete
surgical extirpation [18, 19].

Overall survival after complete resection of GIST ranges
between 48% and 65% at 5 years, and tends to be longer in
patients with low-grade tumors (100% at 10 years for
tumors with 0–1 mitosis/30 hpf); high-grade lesions (>10
mitosis/10 hpf) have the worst outcome (0% survival at
10 years); nonetheless, the absence of a high mitotic index
does not guarantee a benign outcome [28]. Overall, a 5-
year survival for CRC is more reliably predictable,
correlates mainly with the preoperative staging, and ranges
from 4–7% for stage IV to 90% for stage I [29].

Well-defined follow-up protocols for patients with
GISTs are not available; however, several reports have
recently underlined the usefulness of CT scans in the
evaluation of the tumor response to imatinib mesylate.
Specifically, “cystic-like” transformation of hepatic metas-
tases may indicate good partial response, while a solid
nodule inside a cystic mass seems a reliable sign of
regrowth [30]. Other studies have suggested that a positron
emission tomography scan that shows a decrease in 18F-
fluorodeoxyglucose uptake after the start of treatment with
imatinib mesylate may indicate a positive treatment result
and a prolonged progression-free survival [31–33]. The
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exact role of CT scans and their frequency during follow-up
after surgery for CRC are undefined.

Conclusion

The association of CRC and GIST is an uncommon
occurrence. Given the high incidence of CRC and the
relative frequency of GIST, we cannot exclude an
incidental relationship based on the available data.

The known genetic pathways of tumorigenesis are
different for the two neoplasms; c-Kit appears to be
occasionally overexpressed in CRC, and it is not clear if the
protein is indeed a key player in the carcinogenetic process,
as it is in GISTs. Several papers have shown that STI571
may inhibit the in vitro growth of CRC cell lines. These
encouraging results warrant further preclinical investiga-
tions of c-Kit expression in colon cancers to assess if and
when the use of newer tyrosine kinase inhibitors in a
multimodality regimen could be considered in CRC.
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