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Pancreatic Gastrointestinal Stromal Tumor 
after Upper Gastrointestinal Hemorrhage 
and Performance of Whipple Procedure: 
A Case Report and Literature Review
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 Patient: Male, 56
 Final Diagnosis: Pancreatic GIST
 Symptoms: Abdominal pain
 Medication: None
 Clinical Procedure: Whipple procedure
 Specialty: Surgery

 Objective: Rare disease
 Background: Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors in the gastrointestinal 

system. These types of tumors originate from any part of the tract as well as from the intestine, colon, omen-
tum, mesentery or retroperitoneum. GIST is a rare tumor compared to other types of tumors, accounting for 
less than 1% of all gastrointestinal tumors.

 Case Report: A 56-year-old male patient was hospitalized due to an upper gastrointestinal hemorrhage and the start of ab-
dominal pain on the same day. In the upper gastrointestinal endoscopy that was performed, a solitary mass 
was found in the second section of the duodenum and a blood vessel (Forrest type 2a) was seen. The extent 
and location of the mass was detected by abdominal tomography. After hemodynamic recovery, a Whipple pro-
cedure was performed without any complications. A subsequent histopathological examination detected a c-
kit-positive (CD117) pancreatic GIST with high mitotic index.

 Conclusions: The most effective treatment method for GISTs is surgical resection. In patients with a head of pancreatic GIST, 
the Whipple procedure can be used more safely and effectively.
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Background

GIST is a rare mesenchymal tumor in the gastrointestinal 
tract [1]. In Switzerland and Iceland, the annual incidence 
rates are 14.5/1 000 000 and 3/1 000 000, respectively, and 
in the USA, there are about 4000 new cases every year [2–4]. 
Extra-gastrointestinal stromal tumors (EGISTs) originate from 
outside of the gastrointestinal tract and are usually seen in 
the omentum, mesentery, retroperitoneal, or other intra-ab-
dominal localizations [3,4]. The incidence rate of EGIST is 
7–10/1 000 000 [2,7]. Pancreatic GISTs, with an annual in-
cidence rate of 3/1 000 000, are part of the same family as 
EGISTs but have been less reported on in the literature [3,5]. 
While the etiopathogenesis of EGISTs is not clearly defined, it 
is believed to arise from the progenitor of Cajal cells, which are 
responsible for providing communication between the muscu-
lar layer and myenteric layers after mutations of the tyrosine 
kinase receptors, such as c-kit and platelet-derived growth fac-
tor receptor oncogene alpha (PDGFRA) [6,7]. In patients with 
EGISTs, medical and surgical adjuvant therapy with tyrosine 
kinase inhibitors, such as imatinib (imatinib mesylate, Glivec™, 
STI-571) has been shown to reduce the risk of recurrence and 
increase survival after 1 year of therapy [7,9].

The following report presents a case of pancreatic GIST that 
received follow-up care and treatment after upper gastroin-
testinal hemorrhage and the performance of a Whipple pro-
cedure at our clinic.

Case Report

A 56-year-old male patient was hospitalized due to an upper 
gastrointestinal hemorrhage and abdominal pain. The patient’s 
history revealed that the hemorrhage had started on the same 
day as one of his episodes of abdominal pain, which had been 
ongoing for 3 months. His body mass index (BMI) was 20 kg/m2, 
and over a period of 6 months he had lost 10 kg body weight. 
The patient’s hemoglobin and hematocrit levels were 7.2 mg/
dl and 22.8%, respectively. He was taken to the intensive care 
unit, where he was monitored and administered oxygen and 
intravenous fluids. The patient was then given 2 units of eryth-
rocyte suspension and 1 unit of fresh frozen plasma, and an 
upper endoscopy was planned. In the upper gastrointestinal 
endoscopy that was performed, a solid mass was detected in 
the second section of the duodenum and a blood vessel (Forrest 
type 2a) was seen. Hemostasis was performed using hemoclips 
and the injection of adrenaline. A solitary mass, 4 cm in diam-
eter, was observed in the second section of the duodenum in 
the abdominal ultrasonography (USG) and contrast-enhanced 
computed tomography (CT) (Figures 1, 2). A control upper GIS 
endoscopy was conducted and numerous biopsies were tak-
en from the mass. However, the results of the biopsies were 

inadequate. Following an anesthesia consultation, it was deter-
mined that his physical status was ASA-3 (American Society of 
Anesthesiologists). The patient’s tumor markers were normal 
and an abdominal operation was planned. A midline laparot-
omy was performed and after opening the abdominal cavity 
and conducting an exploration, a tumoral mass, approximate-
ly 4 cm in diameter and consisting of the head of the pancre-
as and uncinate process, was found. After no invasion of ad-
jacent tissue or metastases was seen, a Whipple procedure 
(pancreaticoduodenectomy) was performed without any com-
plications (Figure 3). A subsequent histopathological examina-
tion showed a c-kit-positive (CD117) GIST with a high mitot-
ic index and pancreas origin. The tumor was not seen in the 
surgical margins (Figures 3–7). The patient was discharged in 
good condition on the sixteenth day following the procedure. 
His general condition continues to be good and he receives 
regular follow-up care at the Oncology Department, where he 
is administered imatinib treatment.

Figure 1. Pancreatic GIST with ultrasonography.

Figure 2.  Pancreatic GIST in computed tomography in relation 
with duodenum and vasculars (arrow).
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Discussion

GISTs are the most common mesenchymal tumors of the gas-
trointestinal tract malignities [1,2]. The tumors were original-
ly defined by Golden and Stout in 1941 as bona fide smooth 
muscle tumors or precursors of leiomyoma [3]. After the dis-
covery of electron microscopy and immunohistochemical (IHC) 
analysis, Mazur and Clark were the first to use the term “stro-
mal tumor” in 1983 [4].

GISTs represent less than 1% of all gastrointestinal tumors [5]. 
The most common locations of these tumors are the stomach 
(50–70%), small bowel (20–30%) and colon/rectum (10%) [5]. 
EGISTs are frequently located in the omentum, mesentery or ret-
roperitoneum. Cases of pancreatic GIST are extremely rare [5,6]. 
Agaimi et al. [6] reported a 1.5% rate of EGISTs in all of GISTs. 
These tumors are most often seen in the middle to later stages 
of life, where the 60–80 year old age group constitute the highest 
proportion of cases and 75% of cases are over 50 years old (me-
dian age: 58) [3,4,6]. The etiopathogenesis of GISTs has not been 
definitively described. Based on the immunophenotypic charac-
terization and the similarity of ultrastructural and cell signaling 

in GIST pathogenesis, it is believed that the c-kit positive cells 
of the ICC (Interstitial Cells of Cajal) progenitor are generated 
by somatic mutations of PDFRa or KIT (CD117, c-kit) [7]. Most 
GIST cases are isolated incidences; however, in families with c-
KIT and platelet-derived growth factor-a (PDGFR-a) mutations 

Figure 3.  Whipple procedure specimen and pancreatic GIST 
(arrow).

Figure 4. Immunohistochemistry CD34 positivity (×200) (H&E).

Figure 5. Immunohistochemistry CD117 positivity (×200) (H&E).

Figure 6. Relation between duodenum and tumor(×40) (H&E).

Figure 7. Relation between pancreas and tumor(×40) (H&E).
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and neurofibromatosis Type 1, the incidence of EGIST increas-
es [7]. In immunohistochemical studies, CD117-positive cells have 
been found in the omentum and mesothelial [8]. The immuno-
histochemical staining done in our case showed that tumor cells 
were stained with CD117 (c-KIT), CD34 and actin (Figures 4–6).

GISTs include a wide array of symptoms, which may vary ac-
cording to location in the GI tract, tumor size and localization of 
the organ wall. Patients may even be asymptomatic, depending 
on tumor size and location [3,7]. Benign tumors are usually as-
ymptomatic due to their small size and are typically discovered 
incidentally during the performance of surgery for another rea-
son. However, some benign tumors can cause symptoms such 
as gastrointestinal bleeding and abdominal pain [7,8]. In addi-
tion to abdominal pain, symptomatic patients may also expe-
rience hemorrhaging, loss of appetite, weight loss, weakness 
and fatigue, dysphagia and other complications, such as ileus 
and perforation [1,4,5,8]. A study of 288 primary GIST patients 
conducted by Nilsson et al. found that 69% of the tumors were 
symptomatic, 21% of the cases were found incidentally dur-
ing surgery and the remaining 10% of the cases were discov-
ered during performance of an autopsy [9]. In our case, the pa-
tient had upper gastrointestinal bleeding and abdominal pain.

The history of the patient and their symptoms, physical exam-
inations, endoscopic interventions and imaging techniques are 
important in the diagnosis of EGISTs. Although endoscopy in-
terventions are useful in cases associated with gastrointestinal 
lumen, GIST is difficult to diagnose in endoscopic biopsies and 
is often misdiagnosed as mesenchymal tumors [5,10]. When a 
deep mucosal biopsy is taken on a neoplasm, the mucosal infil-
tration may be given specific histological diagnosis. In our case, 
an upper GI endoscopy showed a solid tumoral mass in the sec-
ond section of the duodenum and a blood vessel (Forrest type 
2a) was seen. An endoscopic ultrasonography can be used to de-
termine how widely the disease has spread in patients without 
mucosa, and an endoscopic ultrasonography with fine-needle as-
piration biopsy (FNA) can be useful for diagnosis. The sensitivity 
of an endoscopic ultrasound in the diagnosis of malignant GIST 
varies between 80–100% [10]. Additionally, positron emission 
tomography (PET), computed tomography and magnetic reso-
nance imaging (MRI) are useful for determining the extent of dis-
ease and the metabolic activity of the tumor [3,5,7,10) (Figure 2).

The prognoses of GISTs vary widely according to tumor size, mi-
totic index, organs from which the tumor originates, and c-KIT 
mutation. Fletcher et al. [11] showed that tumors have a stron-
ger chance of being malignant in cases where they are more 
than 5 cm in size or in tumors that are less than 5 cm but have 
a number of mitosis on the 5 mitosis /50 (>5–10 mitoses per 50 
high power fields) [12]. A study of 48 cases conducted by Reith 
et al. [2] reported that EGIST might show aggressive prognosis 
and metastases. The Armed Forces Institute of Pathology and the 

National Institutes of Health (NIH) published a consensus based 
on tumor location and morphological characteristics, which can 
be referenced for diagnosis and prognosis purposes [8,11,12].

Surgical resection is the primary treatment used to address 
EGISTs [5,13]. However, the surgical resection of a pancreatic 
GIST can lead to various major complications, including mas-
sive hemorrhaging and pancreatic fistulas, due to the network 
of main vascular vessels and major organs. In cases where the 
GIST resection specimens have negative surgical margins, the 
prognosis of the disease is positive [13,14]. EGISTs tend to not 
involve the lymphatic system; therefore, systemic lymphat-
ic dissection may not be included in standard surgical resec-
tion [14]. Depending on their location, gastrectomy, segmen-
tal bowel resection, hemicolectomy, pancreaticoduodenectomy 
(Whipple procedure), and simple excision with negative mar-
gins may be performed [13–15]. Although the Whipple pro-
cedure has high morbidity and mortality, it can be used as a 
curative treatment option [15]. In our case, we planned to per-
form a curative surgery using the Whipple procedure (Figure 3).

Incomplete resection of the primary tumor is clearly associated 
with a much higher risk of recurrence. Čečka and Dematteo re-
ported in their studies that neo/adjuvant chemotherapy could lead 
to reduced rates of local recurrence in high-grade EGISTs [16,17]. 
Imatinib is a tyrosine-kinase inhibitor used in the treatment of 
multiple cancers, most notably GISTs and Philadelphia chromo-
some-positive (Ph+) chronic myelogenous leukemia (CML) [9,18]. 
Imatinib can be safely used for treatment of recurrent or meta-
static GIST after surgery or unresectable tumors [19]. The effec-
tiveness of imatinib and the control process of the disease may 
be correlated with the type of mutation or the localization of 
KIT mutations [20]. In tumors with exon 11 mutations, 80% of 
them respond well to imatinib treatment and tumors with point 
mutations in exon 14 also respond to imatinib treatment [21]. 
However, only 50% of tumors with exon 9 respond to imatinib 
treatment and only partial responses have been seen in 20% of 
the mutation-free tumors [22]. In our patient, imatinib treatment 
was planned to be administered by the Oncology Department.

Conclusions

Pancreatic EGISTs are rare tumors that may be aggressive. The 
curative treatment method used for these tumors is surgical 
resection. The Whipple procedure can be safely performed in 
the curative surgical treatment of pancreatic GIST despite high 
mortality and morbidity.
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