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Abstract
Background: Gastrointestinal stromal tumors (GISTs) represent 85% of all mesenchymal neoplasms that affect the
gastrointestinal (GI) tract. These GISTs range in size from small lesions to large masses. Often they are clinically silent
until they reach a significant size, so their discovery is usually incidental.
Case presentation: A 67-year-old man was admitted at our general surgery department with a persistent
abdominal pain in the left hypochondrium, associated with nausea and vomiting. Clinical examination revealed a
palpable mass in the epigastrium and in the left hypochondrium, which was approximately 40 cm long.
Ultrasonography and computed tomography of the abdomen showed a large mass of 40 × 25 cm, which extended
from the posterior wall of the stomach to the spleen, involving the body and the tail of the pancreas. The patient
underwent en-block resection of the mass, sleeve resection of the stomach, and distal pancreatectomysplenectomy. The histopathology of the resected specimen was consistent with a gastrointestinal stromal tumor of
the stomach (positive for CD 117) with a high risk of malignancy (mitotic count >5/50 high-power fieldand Ki67/
Mib1 >10%). The postoperative course was uneventful and treatment with imatinib mesylate began immediately.
The patient appears to be disease free after four years.
Conclusions: Giant GISTs of the stomach are rare. Surgical resection with curative intent is feasible. The
combination of surgical resection and imatinib can provide long-termdisease-free survival. An R0 resection is the
best achievable treatment, therefore the patient should be evaluated over time for potential resectability.
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Background
Gastrointestinal stromal tumors (GISTs) represent 85% of
all mesenchymal neoplasms that affect the gastrointestinal
(GI) tract [1].
In the past, these tumors were classified as leiomyomas,
leiomyosarcomas, or leiomyoblastomas. Only recently,
with the help of immunohistochemistry, have GISTs become considered a separate entity. These tumors are believed to arise from the KIT (CD117) positive interstitial
cell of Cajal, the pacemaker cell of the GI tract [2,3].
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Approximately 85% of GISTs harbor an activating KIT
mutation, which leads to constitutive activation of KIT
and its tyrosine kinase function. Approximately 3% to 5%
of GISTs instead carry a mutation in the PDGFRa gene,
and about 10% to 15% of the tumors contain wild-type
forms of the KIT and PDGFRa proto-oncogenes [4-6].
These tumors are located primarily in the stomach
(60% to 70%) and their discovery is often incidental [7].
GISTs range in size from small lesions to large masses.
They are clinically silent until they reach a significant
size; this is why their discovery is usually incidental [1].
In many cases, GISTs present with abdominal pain, GI
bleeding or palpable mass. In other cases, they may be
revealed because of a complication: bowel obstruction,
spontaneous rupture into the peritoneal cavity leading to
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peritonitis, or tumor rupture into the stomach [8-10].
We report an unusual case of a giant GIST that caused a
proximal bowel obstruction.

Case presentation
A 67-year-old man was admitted to the Department of
General Surgery of the University of Catania with a persistent abdominal pain in the left hypochondrium associated with nausea, vomiting, and weight loss (5 kg in two
months). Clinical examination revealed a palpable mass in
the epigastrium and in the left hypochondrium, which was
approximately 40 cm long. The abdominal mass appeared
to be fixed to adjacent structures, with its limits poorly
defined.
All routine blood test results and levels of tumor
markers (CEA, CA 19–9, α-fetoprotein) were within the
normal ranges. Ultrasonography and computed tomography of the abdomen showed a large mass of 40 × 25 cm,
which extended from the posterior wall of the stomach to
the spleen, enveloping the body and the tail of the pancreas (Figures 1 and 2). Moreover, the mass was in close
proximity to the left colic flexure.
After appropriate fluid resuscitation and positioning
of a naso-gastric tube, the patient was urgently taken to
the operating room for exploration. A bilateral subcostal
approach was chosen. The giant mass occupied the central

Figure 1 Sagittal computed tomogram, showing the extent of
tumor and the compression of the left colonic flexure.

Figure 2 Coronal computed tomogram, showing a large mass
of 40 × 25 cm, which extended from the posterior wall of the
stomach to the spleen, enveloping the body and the tail of
the pancreas.

abdomen and displaced the stomach anteriorly. The
tumor abutted surrounding structures closely, especially
the left colic flexure, which was compressed. There was
no evidence of liver or peritoneal metastasis. After division
of the gastro-colic ligament, it became clear that the giant
mass derived from the posterior wall of the stomach and
encased the body and the tail of the pancreas without
infiltrating the celiac trunk or the mesenteric vessels. An
intraoperative biopsy of the mass revealed an uncertain
‘spindle cell tumor’.
Once the technical feasibility of the intervention had
been established, the splenic vessels were ligated at the
superior margin of the pancreas, and the patient was
subjected to en-block resection of the mass by distal
spleno-pancreatectomy and sleeve resection along the
large curve of the stomach. The mass was solid, measured 37 × 24 × 13 cm, weighed 8.5 kg, and had cyst and
hemorrhagic areas; it did not infiltrate the spleen or pancreas (Figure 3).
Final histopathology of the resected specimen showed a
spindle cell cancer with a mitotic count of 5/50 highpower field and a high proliferation index Ki67/Mib1
>10%. Immunohistochemistry revealed that the tumor
was positive for CD 117/c-kit and for CD 34, and negative
for desmin, vimentin, smooth muscle actin, muscle-
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Figure 3 The removed tumor.

specific actin, S-100 protein, and neuron-specific enolase.
Hence, the final diagnosis was giant GIST of the stomach
with high risk of malignancy.
The postoperative course was uneventful and treatment with imatinib mesylate 400 mg once daily started
immediately. The patient appears to be disease free after
four years.

Discussion
Gastrointestinal stromal tumors (GISTs) are rare mesenchymal neoplasms with uncertain biological behavior that
arise in the wall of the gastrointestinal tract. Despite
recent progress made in the diagnosis of these tumors,
their nosological classification remains challenging, owing
to their high phenotypic polymorphism, and their ability
to acquire a wide range of clinical phenotypes, from
indolent-benign to malignant with high metastatic capacity. This peculiarity reflects the inability to predict the
outcome of patients with these tumors and strongly limits
prognostic evaluation.
GISTs may present in a number of different ways and
are often diagnosed incidentally. Symptoms caused by
GISTs are related to their location, leading to both mass
effects and intraluminal bleeding. Large GISTs may
cause vague abdominal discomfort, pain, bloating, early
satiety, and, in rare cases, occlusion, compression of
surrounding structures, and peritonitis due to spontaneous rupture into the peritoneum [8,9]. In some cases,
the core of a large tumor leads to an intralesional
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degeneration, necrosis, or abscess development [10]. We
report the case of a very large GIST of the stomach with
an uncommon presentation, bowel obstruction due to
left colic flexure compression.
GISTs, together with other soft tissue tumors, should be
considered in the differential diagnosis of patients with an
uncertain abdominal mass, even if a pathological diagnosis
of GIST is not certain before or during surgery. For an uncertain abdominal mass, preoperative biopsy is commonly
performed, but for GISTs the consideration for biopsy
should be based on the extent of the disease. For localized
or potentially resectable GISTs, for which preoperative
imatinib is not being considered, preoperative pathological
confirmation should not be necessary [1]. A biopsy is advisable for definitively unresectable or metastatic disease
and in cases where preoperative therapy with imatinib is
indicated because of marginally resectable disease or potentially resectable disease in high-risk patients [1]. Endoscopic ultrasound-guided fine-needle aspiration biopsy is
preferred over percutaneous biopsy, owing to limited
hemorrhage, the risk of tumor rupture, and dissemination.
However, many pathologists might not produce a diagnosis using a fine-needle aspirate and a core-needle biopsy
might be inconclusive if a necrotic or hemorrhagic portion
of the tumor is sampled [1].
In our case, in spite of the large size, we performed
only an intraoperative biopsy of the mass, as we needed
to proceed with surgical excision, owing to the concomitant bowel obstruction. The intraoperative pathology
was uncertain as it only showed ‘spindle cell cancer’.
After removal of any suspected GIST, postoperative
pathology assessment is essential to confirm the diagnosis
and to determine the correct size and the mitotic index,
which are very important for the stratification of risk [11].
Surgery remains the therapy of choice for patients with
primary GIST with no evidence of metastasis, and should
be the initial therapy if the tumor is technically resectable
and associated with an acceptable morbidity risk [1].
The goal of the operation is complete gross resection with
a negative microscopic margin (R0 resection) without
bleeding and rupture of the pseudocapsule [12].
The detection of microscopically positive margins in
the case of large GISTs (>10 cm) is of dubious value,
since during surgical maneuvers there is a possible exfoliation of neoplastic cells directly into the peritoneum
[13]. Furthermore, there is no clear association between
microscopically positive margins and poorer survival outcomes. Excision should be considered on a case-by-case
basis, and often depends on the extremity of the first
operation, as judged by the multidisciplinary team.
The decision to use preoperative imatinib is justified
for locally advanced GISTs and for unresectable recurrent or metastatic disease [1]. Preoperative imatinib is
also an option to facilitate function-preserving surgery
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for tumors in the gastro-esophageal junction and rectum
[14,15]. The role of preoperative imatinib for treating
primary localized GIST is questionable, as there is no clear
evidence on the role of preoperative imatinib to obtain R0
resection. It is believed that exposure to preoperative
imatinib may lead to a downregulation of c-kit expression
with consequently selection of imatinib resistant clones of
cancer cells, which may preclude the benefit of the surgical resection and the adjuvant therapy [16]. The role of
new drugs (sunitinib) is still under evaluation in patients
with progressive disease [17]. However, the optimal duration of preoperative therapy and the optimal timing of
resection remain unknown. Another dangerous side effect
can be the intralesional hemorrhage inside a giant mass,
with hemoperitoneum or perforation [18].
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Conclusions
The surgical management of a giant GIST is a complex
issue. We recommend that patients be continually evaluated by the surgical team for a possible resectability
because we believe that the best strategy is ‘surgery
when possible’, aimed at obtaining an R0 resection when
possible. Even in this case of giant GIST of the stomach,
an R0 resection can be safely achieved.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying images. A copy of the written consent is available for review
by the editor-in-chief of this journal.
Abbreviations
CA 19–9: Carbohydrate antigen 19–9; CD 34: Cluster of differentiation 34;
CD 117/c-kit: Cluster of differentiation 117/proto-oncogene c-kit;
CEA: Carcinoembryonic antigen; GI: Gastrointestinal; GISTs: Gastrointestinal
stromal tumors; KIT: Tyrosine-protein kinase kit; PDGFRa: Platelet-derived
growth factor receptor a.

9.

10.

11.

12.
13.

14.

15.

Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
AC and GP drafted the article; FC, AC, ELM, VC supervised the writing of the
paper. All authors read and approved the final manuscript.
Author details
1
Department of Surgery, University of Catania, Via S. Sofia 78, Catania 95123, Italy.
2
Digestive Disease Institute, Cleveland Clinic Florida, Weston, FL, USA.
3
Department of Surgical Sciences, Transplantation and Advanced Technologies,
University of Catania, Via S. Sofia n.84, Catania 95123, Italy. 4Department of Medical
Oncology, National Cancer Institute, Aviano, PN, Italy.
Received: 8 April 2013 Accepted: 30 July 2013
Published: 5 August 2013
References
1. Demetri GD, Von Mehren M, Antonescu CR, DeMatteo RP, Ganjoo KN,
Maki RG, Pisters PW, Raut CP, Riedel RF, Schuetze S, Sundar HM, Trent
JC, Wayne JD: NCCN task force report: update on the management
of patients with gastrointestinal stromal tumors. J Natl Compr Canc
Netw 2010, 8(Suppl 2):S1–S41. quiz S42-4.

16.

17.

18.

Kindblom LG, Remotti HE, Aldenborg F, Meis-Kindblom JM: Gastrointestinal
pacemaker cell tumor (GIPACT): gastrointestinal stromal tumors show
phenotypic characteristics of the interstitial cells of Cajal. Am J Pathol
1998, 152:1259–1269.
Lev D, Kariv Y, Issakov J, Merhav H, Berger E, Merimsky O, Klausner JM,
Gutman M: Gastrointestinal stromal sarcomas. Br J Surg 1999, 86:545–549.
Rubin BP, Singer S, Tsao C, Duensing A, Lux ML, Ruiz R, Hibbard MK, Chen
CJ, Xiao S, Tuveson DA, Demetri GD, Fletcher CD, Fletcher JA: KIT activation
is a ubiquitous feature of gastrointestinal stromal tumors. Cancer Res
2001, 61:8118–8121.
Heinrich MC, Corless CL, Duensing A, McGreevey L, Chen CJ, Joseph N,
Singer S, Griffith DJ, Haley A, Town A, Demetri GD, Fletcher CD, Fletcher JA:
PDGFRA activating mutations in gastrointestinal stromal tumors.
Science 2003, 299:708–710.
Medeiros F, Corless CL, Duensing A, Hornick JL, Oliveira AM, Heinrich MC,
Fletcher JA, Fletcher CD: KIT-negative gastrointestinal stromal tumors:
proof of concept and therapeutic implications. Am J Surg Pathol 2004,
28:889–894.
Miettinen M, Lasota J: Gastrointestinal stromal tumors: pathology and
prognosis at different sites. Semin Diagn Pathol 2006, 23:70–83.
Zhou L, Liu C, Bai JG, Wei JC, Qu K, Tian F, Tai MH, Wang RT, Meng FD: A
rare giant gastrointestinal stromal tumor of the stomach traversing the
upper abdomen: a case report and literature review. World J Surg Oncol
2012, 10:66.
Kitabayashi K, Seki T, Kishimoto K, Saitoh H, Ueno K, Kita I, Takashima S,
Kurose N, Nojima T: A spontaneously ruptured gastric stromal tumor
presenting as generalized peritonitis: report of a case. Surg Today 2001,
31:350–354.
Mehta RM, Sudheer VO, John AK, Nandakumar RR, Dhar PS, Sudhindran S,
Balakrishnan V: Spontaneous rupture of giant gastric stromal tumor into
gastric lumen. J Surg Oncol 2005, 3:11.
Gold JS, Gönen M, Gutiérrez A, Broto JM, García-del-Muro X, Smyrk TC, Maki
RG, Singer S, Brennan MF, Antonescu CR, Donohue JH, DeMatteo RP:
Development and validation of a prognostic nomogram for recurrencefree survival after complete surgical resection of localised primary
gastrointestinal stromal tumour: a retrospective analysis. Lancet Oncol
2009, 10:1045–1052.
Chaudhry UI, De Matteo RP: Advances in the surgical management of
gastrointestinal stromal tumor. Adv Surg 2011, 45:197–209.
DeMatteo RP, Lewis JJ, Leung D, Mudan SS, Woodruff JM, Brennan MF: Two
hundred gastrointestinal, stromal tumors: recurrence patterns and
prognostic factors for survival. Ann Surg 2000, 231:51–58.
Jakob J, Mussi C, Ronellenfitsch U, Wardelmann E, Negri T, Gronchi A,
Hohenberger P: Gastrointestinal stromal tumor of the rectum: results of
surgical and multimodality therapy in the era of imatinib. Ann Surg Oncol
2013, 20:586–592.
Staiger WI, Ronellenfitsch U, Kaehler G, Schildhaus HU, DimitrakopoulouStrauss A, Schwarzbach MH, Hohenberger P: The Merendino procedure
following preoperative imatinib mesylate for locally advanced
gastrointestinal stromal tumor of the esophagogastric junction. World J
Surg Oncol 2008, 6:37.
Dudeja V, Armstrong LH, Gupta P, Ansel H, Askari S, Al-Refaie WB:
Emergence of Imatinib resistance associated with downregulation of
c-kit expression in recurrent gastrointestinal stromal tumor (GIST):
optimal timing of resection. J Gastrointest Surg 2010, 14:557–561.
Demetri GD, Van Oosterom AT, Garrett CR, Blackstein ME, Shah MH,
Verweij J, McArthur G, Judson IR, Heinrich MC, Morgan JA, Desai J,
Fletcher CD, George S, Bello CL, Huang X, Baum CM, Casali PG: Efficacy
and safety of sunitinib in patients with advanced gastrointestinal
stromal tumour after failure of imatinib: a randomized controlled
trial. Lancet 2006, 368:1329–1338.
Hecker A, Hecker B, Bassaly B, Hirschburger M, Schwandner T, Janssen H,
Padberg W: Dramatic regression and bleeding of a duodenal GIST during
preoperative imatinib therapy: case report and review. World J Surg Oncol
2010, 8:47.

doi:10.1186/1477-7819-11-172
Cite this article as: Cappellani et al.: Giant gastrointestinal stromal tumor
(GIST) of the stomach cause of high bowel obstruction: surgical
management. World Journal of Surgical Oncology 2013 11:172.

