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INTRODUCTION: Duodenal gastrointestinal tumors (GISTs) are rare. Duodenal GISTs and pancreatic neu-
roendocrine tumors (NETs) may appear similar on imaging studies. GISTs arising from the second or third
portions of duodenum may be incorrectly diagnosed as pancreatic NETs.
PRESENTATION OF CASE: The patient is a 79-year-old man who was referred to our hospital with a history
of tarry stools and loss of consciousness. Urgent upper digestive tract endoscopy revealed a bleeding sub-
mucosal duodenal lesion, which was controlled using endoscopic clips. Enhanced computed tomography
scan showed a hyper-vascular mass 50 mm in diameter, at the pancreatic uncus. The patient underwent
a pylorus-preserving pancreaticoduodenectomy. Histologically, the tumor was composed of spindle-
shaped cells immunohistochemically positive for c-kit and CD34, and the lesion diagnosed as a duodenal
GIST.
DISCUSSION: Duodenal GISTs often present with gastrointestinal bleeding, which can necessitate emer-
gency surgery. Surgical resection with regional lymph node dissection is the optimal treatment for
pancreatic NETSs. In contrast, GISTs are generally treated with a minimal resection and without lymph
node dissection. Thus, establishing the diagnosis is important in the management of these tumors. Endo-
scopic ultrasound-guided fine needle aspiration (EUS-FNA) is effective to establish the diagnosis of these
lesions.
CONCLUSION: A tumor located in the pancreatic head or mesenteric side of the duodenum cannot always
be diagnosed based on imaging, and is ideally diagnosed histologically to guide the extent of resection.
While EUS-FNA can establish the diagnosis, the complications of this procedure must be considered.

© 2018 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction nosis of mural lesions in the gastrointestinal tract and tumors of

adjacent organs [4]. Duodenal GISTs generally have moderate to

Gastrointestinal stromal tumors (GISTs) are believed to arise
from the interstitial cells of Cajal or their precursors, located
throughout the muscular wall of the gastrointestinal tract [1]. Duo-
denal GISTs are extremely rare and account for <5% of all GISTs
[2]. Duodenal GISTs of the extraluminal type can be difficult to
diagnose [3]. Endoscopic ultrasound-guided fine needle aspiration
(EUS-FNA) has been reported to be useful to establish the diag-

Abbreviations: GIST, gastrointestinal stromal tumor; FNA, fine-needle aspi-
ration; NET, neuroendocrine tumor; EUS, endoscopic ultrasound; CT, computed
tomography.
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intense enhancement on computed tomography (CT) scan [5].Since
gastrointestinal bleeding is a common complication [6], EUS-FNA
may lead to bleeding.

Pancreatic neuroendocrine tumors (NETs) can occur anywhere
in the pancreas and 30-40% are nonfunctional [7]. Pancreatic NETs
appear as circumscribed solid masses that displace surrounding
structures and often hyperattenuating on arterial and venous phase
images on CT scan [8]. Since pancreatic NETs and duodenal GISTs
may have similar imaging features, these two lesions can be mis-
diagnosed [9]. We present a patient with a duodenal GIST which
is difficult to differentiate from a pancreatic NET. This work is
reported in line with the SCARE criteria [10].

2210-2612/© 2018 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
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Fig. 1. (a) Upper gastrointestinal endoscopy showed a duodenal submucosal protruding lesion which caused bleeding. (b) Gastrointestinal bleeding was controlled with
endoscopic clips and the bleeding point was distal to the duodenal papilla (third portion).

Fig. 2. (a) Coronal contrast-enhanced computed tomography (CT) scan showed a heterogeneously enhanced 50 mm tumor in the pancreatic uncus. Arrow indicates clips
used for endoscopic hematemesis. (b) Axial contrast enhanced CT scan showed a well-defined exophytic mass (arrow) accompanied by a rich network of feeding vessels
passing through the mass. (c) The tumor was fed by the inferior pancreaticoduodenal artery. (d) Abdominal ultrasonography showed a 45 x 30 mm tumor in the head of the
pancreas with a smooth surface and simple low-echogenicity, without pancreatic ductal dilatation (arrow).

2. Presentation of case

The patient is a 79-year-old Japanese man referred with com-
plaints of tarry stool and transient loss of consciousness. He had
no significant past medical history. He had conjunctival anemia
and laboratory data revealed anemia (Hgb=6.8 g/dl). The remain-
der of the physical examination and laboratory studies including
tumor markers and hormone levels were within normal range.
Upper digestive endoscopy was performed, revealing a submucosal
protruding duodenal lesion with central ulceration and bleeding
(Fig. 1a). The bleeding was easily controlled with endoscopic clips

although the bleeding site was distal to the duodenal papilla (third
portion) (Fig. 1b). An abdominal dynamic contrast-enhanced CT
scan showed a 50 mm tumor in the pancreatic uncus, which was
well defined and enhanced from the arterial to the venous phase
(Fig. 2a, b). The tumor was supplied by the inferior pancreatico-
duodenal artery (Fig. 2c) without evidence of distant metastases.
Abdominal ultrasonography showed a 45x30mm tumor in the
head of the pancreas with a smooth surface and low-echogenicity,
without pancreatic ductal dilatation (Fig. 2d). These imaging fea-
tures led to the tentative diagnosis of a pancreatic NET although
endoscopic findings suggested a duodenal GIST. Establishing the



CAS

PORT - OPEN ACCESS

360 Y. Futo et al. / International Journal of Surgery Case Reports 53 (2018) 358-361

Fig. 3. (a) At laparotomy, the tumor was found between the third portion of the duodenum and the pancreatic uncus (arrow). (b) Arrow indicates the scar after endoscopic
hemostasis using clips. (c) The resected specimen showed a 45 x 28 x 50 mm submucosal tumor in the duodenum, compressed and extended to the uncus of the pancreas
with central necrosis (arrow). (d) Histopathological findings showed the tumor was composed of spindle-shaped cells. (Hematoxylin-Eosin stain, 100x). (e) Immunostaining
revealed that the cells were positive for c-kit. (f) The cells stained positive for CD34 (100x). Immunohistochemical study established the diagnosis of a duodenal gastrointestinal

stromal tumor.

histological diagnosis is helpful to guide the operative approach.
We decided not to perform EUS-FNA because of concern about
possible recurrent bleeding. The patient underwent a laparotomy
and the tumor was found between the third portion of duodenum
and the pancreatic uncus (Fig. 3a). Curative resection necessi-
tated resection of the papilla and part of the pancreas and a
pylorus-preserving pancreaticoduodenectomy was performed. The
resected specimen showed a 45 x 28 x 50 mm submucosal tumor,
compressed and invading the uncus of the pancreas with clear
resection margins (Fig. 3b, ¢). The tumor was comprised of spindle-
shaped cells (Fig. 3d) on histologic evaluation without lymph
node involvement. Immunohistochemical studies revealed that the
tumor cells were positive for c-kit (Fig. 3e) and CD34 (Fig. 3f). The
tumor was diagnosed as a duodenal GIST.

The patient had an uneventful hospital course. He was treated
with adjuvant imatinib chemotherapy as an outpatient. Fourteen
months postoperatively, there is no evidence of recurrence.

3. Discussion

GISTs are relatively common mesenchymal tumors which
mostly occur in the stomach (60%-70%) and small intestine
(25%-35%) [6], followed by the rectum, esophagus, omentum, and
mesentery (<5%) [1]. Duodenal GISTs are rare lesions, constituting
30% of primary duodenal tumors and less than 5% of all GISTs [2].
These tumors mostly occur in second portion of the duodenum fol-
lowed by the third, fourth and the first portions [11]. When a GIST
is found in the second or third portion of the duodenum with extra-
luminal extension, it may be difficult to identify the origin of the
mass.

Pancreatic NETs are uncommon and represent 1-2% of all pan-
creatic neoplasms [7]. Surgical resection with regional lymph node
dissection is the only curative treatment for pancreatic NETs [12].
Both pancreatic NETs and duodenal GISTs have moderate to intense
enhancement on CT scan [5,8], and it may be difficult to differen-
tiate these tumors based only on diagnostic imaging criteria. Some
reports have described that duodenal GISTs arising in the second
or third portions of the duodenum might be incorrectly diagnosed
as a pancreatic mass [3,13].

Cai PQ. et al, reported that arterial blood supply, intratumoral
vasculature, and draining veins were all detected on enhanced CT
images in 34 patients with duodenal GISTs [5]. Enhanced CT fea-
tures of our patient were consistent with their criteria (Fig. 2a, b
and c). Those findings on CT images can be clues to establish the
diagnosis for duodenal GISTs.

GISTs are typically composed of spindle-shaped cells which are
positive for c-kit, anoctamin1 and CD34 [14]. Histopathological and
immunohistochemical studies are necessary to establish the pre-
cise diagnosis. EUS-FNA has been reported effective to establish
the diagnosis of various lesions with a relatively low overall risk of
complications (1.6%) [4]. However, gastrointestinal bleeding from
a central ulceration is common in patients with a duodenal GISTs
[1]. Gastrointestinal bleeding accounts for 30-40% of the clinical
manifestations of GISTs, which is also the most morbid complica-
tion, often necessitating emergency surgery [6]. Duodenal GISTs
may present with gastrointestinal bleeding more commonly [15]
due to the abundant blood vessels in the submucosal layer in the
duodenum compared with the digestive tract [16].

When considering EUS-FNA to differentiate a duodenal GIST
from a pancreatic tumor, especially a lesion rich in feeding vessels,
there is concern about post-procedure bleeding. The utility of EUS-
FNA for the diagnosis of pancreatic masses has been reported [17].
Another report also described the sensitivity of EUS-FNA cytology
was sufficient (84.4%) for the diagnosis of gastric GISTs but poor for
tumors in the duodenum [18].In consideration of the complications
of EUS-FNA this was not performed for the present patient.

Due to the rarity of duodenal GISTs, the optimal surgical
procedure has not yet been established [19]. Both segmental duo-
denectomy and pylorus-preserving pancreaticoduodenectomy are
reported to be appropriate options to treat patients with duodenal
GISTs [1]. There is no survival benefit for patients with a duodenal
GIST treated with pancreaticoduodenectomy compared to limited
resection [15], so minimal resection may be the preferred approach.

Lee,S.Y. et al, reported that 38% of patients with duodenal GISTs
underwent pancreaticoduodenectomy [20]. They also described
that patients who underwent pancreaticoduodenectomy tended to
have larger tumors with the majority located in the second or third
portions of the duodenum [20]. The tumor in the present patient



CASE REPORT — OPEN ACCESS

Y. Futo et al. / International Journal of Surgery Case Reports 53 (2018) 358-361 361

located in the second portion measuring 5 cm, and pancreaticoduo-
denectomy was considered the best option for long term survival.
We performed a pylorus-preserving pancreaticoduodenectomy in
this patient.

When a lesion is found in the head of the pancreas or mesen-
teric side of the duodenum, the possibility that a duodenal GIST can
be mimic a pancreatic tumor must be considered. The histologi-
cal diagnosis should be established preoperatively when possible,
if EUS-FNA can be performed safely. Intraoperative frozen section
diagnosis may be helpful in some situations.

4. Conclusion

Duodenal GISTs are often misdiagnosed as a pancreatic head
mass based onimaging criteria. The strategy for resection of pancre-
atic NETs and duodenal GISTs are different. Ideally the histological
diagnosis can be established before surgery, but EUS-FNA has asso-
ciated complications that must be considered.
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