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En Bloc Resection of the Pancreatic Head and Second Part
of Duodenum for a Duodenal Gastrointestinal Stromal Tumor:
A Multi-Media Report
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Summary
Duodenal gastrointestinal stromal tumors are nameots. When these tumors arise from the secondopéine duodenum they can
easily be misdiagnosed as a pancreatic head cancase of a 37-year-old female presenting witme-gear history of right upper
quadrant pain is described here, who was subsdguennd to have a mass in the head of the panc@asputed tomography
scans showed a 2 cm hypervascular lesion lyingdeivthe head of pancreas and the second part diifieenum, suggestive of a
neuroendocrine tumor, and confirmed by endoscoftiesound scan. She underwent a pancreatic headties with duodenal
segmentectomy. Histopathological and immunohistotit& analysis revealed the tumor to be peri-anapullduodenal
gastrointestinal stromal tumor not invading the gsaas. Duodenal gastrointestinal stromal tumor ltave a wide spectrum of
clinical presentation. The accurate diagnosis afd@mal gastrointestinal stromal tumor is essefiatietermining the appropriate
surgical intervention. In our case, a conservathuegical approach was utilised therefore avoidindoamal pancreatico-

duodenectomy.

Introduction

Gastrointestinal stromal tumors (GISTs) are the
commonest primary mesenchymal tumors arising in the
gastrointestinal tract [1, 2, 3]. They are commores
the stomach (60-70%), but also occur in the small
intestine (20-30%), colorectum (less than 10%) and
oesophagus (5%) [2, 4, 5]. Only 3-5% of GISTs occur
in the duodenum [4, 5, 6] and this accounts foB836

of all malignant duodenal tumors [7]. Clinical
presentation is dependent on the tumor size anckeeg
of mucosal ulceration. Duodenal GISTs commonly
present with Gl bleeding (20-50%) and chronic
anaemia, epigastric pain (50-70%), a palpable mass,
and at a later stage, intestinal or biliary obstac[4,
8,9, 10, 11].

Most GISTs arise within the muscularis propria fué t
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stomach or intestinal wall and usually grow
expansively without being invasive. They followehbr
patterns of growth: endophytic (submucosal or
intramural), “dumbbell” (intraluminal and extralunail
components), and exophytic or extraluminal (resglti

in adjacent organ displacement) [5, 12, 13]. Lyntigha
involvement is not common and these tumors rarely
metastasise to the liver or peritoneum [1, 6, §. 14
Local resection is therefore a possibility, but a
conservative surgical approach depends on accurate
pre-operative diagnosis.

GISTs can be difficult to diagnose as their clihica
manifestation is highly variable. As a result theywe a
wide spectrum of radiologic appearances [10]. We
describe a rare case of a duodenal GIST mimicking
pancreatic cancer, which was successfully treayed b
duodenal-preserving resection of the head of pascre
This case highlights the importance of accurate pre
operative diagnosis and differentiation of duodenal
GISTs from other pancreatic tumors and reviews the
surgical options.

CaseHistory

A 37-year-old Caucasian female was referred with a
one-year history of recurrent right upper quadgzain
associated with sweating and nausea. She also had
symptoms of hot flushes and palpitations, but no
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Figure 1. Abdominal computed tomography scan showkhgn
hypervascular mass lying between the head of therpas andhe
second part of the duodenum easily mistaken foewaendocrin
tumor or ductal adenocarcinoma.

diarrhoea or weight loss. There was no signifiqzast
medical history or family history. Physical
examinations were unremarkable. Initial investigagi
revealed normal full blood counts, urea and
electrolytes, liver function tests and coagulasoreen.
Her gut hormone profile was normal, as were
chromogranin A and B levels. Abdominal ultrasono-
graphy showed sludge within the gallbladder as all

a lesion in the head of the pancreas. Abdominal
computed tomography (CT) scans showed a 2 cm
hypervascular lesion lying between the head of
pancreas and the second part of the duodenum @-igur
1). Endoscopic ultrasound scan (EUS) revealed a
1.8x1.5 cm hypervascular lesion in the head of the
pancreas. No endoscopic fine-needle aspiration JFNA
cytology was carried out as the lesion appeareg ver
vascular and the risk of bleeding was not warranted
given the plan for operative excision. No specific
mucosal abnormalities were reported in the duodenum
A pre-operative diagnosis of either a neuroendecoin

a solid pseudopapillary tumor of the pancreas was
made based on the imaging findings.

Following a roof top incision, a laparotomy was
performed with an examination of the pancreas. This
revealed a hard mass in the head of the pancrehs an
dissection in preparation for a pancreatico-
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Videoclip. Pancreatic head resection with duodenal segmentg
for a GIST in the second part of duodenum.
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Figure 2. Intra-operative photo showing tlsbowing the excision
the second part of duodenum by Liga$UrgCovidien, Boulder, C(
USA) device. The suction catheter is pointing &t ttansected ne
of pancreas.

duodenectomy was done. The first part of the
duodenum was transected just distal to the pylands
the pancreatic neck was transected at the levebidél
vein. A limited “en bloc” resection of the secondrp

of duodenum (D2) was performed with the head of the
pancreas (Videoclip; Figures 2 and 3) to presenee t

: 4k ik R ' !

Figure 3. Macroscopic view of the duodergéstrointestinal strorr
tumor protrudiig from the second part of duodenum and “pust
onto the head of pancreas.
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distal part of D1, a small part of the D1/D2 juncti
and the whole of D3 and D4. Reconstruction was
carried out by first performing a pancreatico-
gastrostomy and a Roux-en-Y loop anastomosis to the
distal common bile duct. A duodeno-duodenal
anastomosis was then performed with a tension-free
anastomosis in two continuous layers. Operatives tim
was 360 minutes with an estimated blood loss of 150
mL.

Her recovery was uneventful and she was discharged

on the 18 day post-operatively.

Examination of the surgical specimen showed a well-
circumscribed cystic mass in the duodenal wall just
superior to the ampulla. Microscopic examinatiothwi
H&E staining of the tumor showed spindle shaped and
epithelioid cells with mild nuclear pleiomorphism
(Figure 4). Immunohistochemistry revealed that the
cells strongly expressed CD117 (Figure 5), withafoc
expression of CD34 and smooth muscle actin.
Therefore, the final histology was consistent witle
diagnosis of a duodenal GIST, abutting the pancreas
without invasion. A complete excision (RO) was
achieved. The small size of the tumor and low ratot
index (less than 1 per 50 high-power fields; HPF)
indicates a low risk of recurrence.

Discussion

Gastrointestinal stromal tumors are low-grade
malignant mesenchymal tumors of the gastrointelstina
tract and are believed to originate from the nestpla
transformation of the interstitial cells of Cajahé
gastrointestinal pacemaker cells) or their preasrgb,

3, 4], which are located between the longitudinad a
circular layers of the muscularis propria [2]. Thes
tumors commonly express the c-kit protein (CD117
positivity) and the myeloid stem cell antigen, CD34
[3].

The majority of duodenal GISTs are transmural or
involve the external aspect of duodenum [11]. They
most frequently arise from the second part of the
duodenum where they push or infiltrate into the
pancreas [11]. Miettinelt al. found that 11 (7%) of
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Figure 4. H&E stain of the gastromtestmal stromal tumor
demonstrated spindle cells with mitotic rate lésmntl per 50 high-
power fields (magnification x100).
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Figure 5. Immundistochemical analysis demonstrated the ti
cells are strongly positive for CD117 k&) (brown). The tumc
abuts the pancreatic head (light blue) without &ma(magnificatior
x20).

the 156 duodenal GISTs that they studied extended
close to pancreas on microscopic examination, but
were all limited by a “pushing border” [11].

An extensive search of the English literature found
only two previous case reports [4, 5] and one case
series [15] describing duodenal GISTs presenting as
pancreatic head cancers. The GISTs in the casetsepo
were both also suspected to be neuroendocrine tumor
and were treated by a pylorus-preserving
pancreaticoduodenectomy and a segmental resedtion o
the duodenum and duodenojejunostomy respectively.
In the case series by Sandrasegagaml., the pre-
operative CT scans of 19 patients with a duodenal
GIST were reviewed [15]. They found that 2 of tige 1
scans were reported as possible pancreatic headrsan
and both patients underwent a pancreatico-
duodenectomy.

Duodenal GISTs can have an atypical presentatidn an
we believe that the pre-operative diagnosis of eéhes
tumors is problematic and these difficulties arelam
reported. The consequence is the over-treatment of
these lesions with radical surgery. In our patig¢he
tumor had some radiological features of GIST sugh a
hypervascularity and cystic areas, but had an eaypi
growth pattern (not obviously intraluminal or
extraluminal) and was therefore difficult to digtirish
from other tumors of the pancreatic head. GISTmfor

a gross mucosal ulceration in 50% of cases [10}thad
intramural component can sometimes be seen as a
submucosal bulge [4, 5, 11]; both of these featorag

aid diagnosis by endoscopy, but were not presentiin
patient. Endoscopic biopsy can also be misleading
since GISTs can be covered by normal mucosa and
sampling needs to be from deeper layers [16]. E&IS ¢
be useful in diagnosing submucosal tumors asatall
intramural scanning of all the layers of intestimall

[16]. EUS-FNA cytology has a high sensitivity (78-
100%) for GIST when compared to conventional
endoscopic biopsy and when using immuno-
histochemical analysis [16, 17]. This preoperative
information can significantly affect operative phamg
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and direct the surgeon towards an early local tesec
rather than radical surgery. In retrospect, EUS-FNA
may have helped in the pre-operative diagnosisuof o
patient, but would not have altered our surgical
treatment.

Surgical treatment of GISTs involves complete
removal of tumor with clear surgical margins and
avoidance of tumor rupture [1]. Surgery for duodena
pathology is challenging because of its retropagtd
position and shared blood supply with the pancféhs
The ideal surgical procedure for duodenal GIST
depends on the size, anatomical location of theotum
(relationship to the ampulla) and possible adjacent
organ involvement [8]. Surgery for duodenal GISTs
tends to be a pancreaticoduodenectomy for larger
tumors arising in close relation to the ampulla/ater,

and local resection or segmental duodenectomy for
smaller lesions [2, 8]. It has been reported tigh 4f
duodenal GISTs are treated by pancreatico-
duodenectomy [18]. It is acceptable to performaalo

or segmental resection of the duodenum when
technically feasible as GISTs rarely metastasise to
regional lymph nodes [6]. Wide resection margins ar
not required to improve long term prognosis since
GISTs exhibit little submucosal spread [8].
Improvements in the knowledge and techniques of
pancreatic resection have meant that duodenal
resection can now be performed safely with or witho
preservation of the pancreatic head [6, 7, 19]. For
neoplasms that arise in the infra-ampullary portdn
the duodenum, a conservative duodenectomy that
preserves the pancreas and the papilla can provide
adequate tumor clearance, while avoiding the
additional risk associated with the biliary and
pancreatic anastomoses [6, 7, 18]. For supra-aamyull
and peri-ampullary tumors, pancreaticoduodenectomy
is normally indicated, although in some selectesksa
local resection of the papilla (ampullectomy) is
possible [7, 20]. GISTs involving the anti-meseiater
aspect of the duodenum have been successfullgtreat
by partial duodenectomy with Roux-en-Y duodeno-
jejunostomy to cover the duodenal defect [1].

In our case, we performed a pancreatic head resecti
with segmental duodenectomy, due to the proximity o
the tumor to the ampulla of Vater, using the
Nakao/Fernandez-Cruz method [19]. This technique
can be used as an alternative for resecting dubdena
GISTs that would previously have been treated with
pancreaticoduodenectomy. It allows for maximum
preservation of the pancreatic and duodenal funstio
without compromising oncological principles. We are
not aware of another video presentation of this
technique being available in the literature.

There have been some large case series reported mor
recently reiterating the continued dilemma over the
surgical treatment of duodenal GISTs [21, 22]. The
literature search that we performed revealed thede
lesions can be easily mistaken for an adenocar@nom
and this subsequently leads to treatment with a
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pancreaticoduodenectomy rather than an organ-gparin
procedure.
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