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CASE REPORT

L arge Duodenal Gastrointestinal Stromal Tumor Presenting with
Acute Bleeding Managed by a Whipple Resection. A Review of
Surgical Options and the Prognostic | ndicators of Outcome

Nor man Oneil Machado®, Pradeep J Chopra®, Ibrahim Hassan Al-Haddabi?, Hani Al-Qadhi*

Departments ofSurgery andPathology, Sultan Qaboos University Hospital. Mizs@anan

ABSTRACT
Context Duodenal gastrointestinal stromal tumors (GISTs)uncommon and constitute a relatively small subs&ISTs which
presents a unique dilemma having various surgigtibns. A case of a large ulcerating duodenal Gagi3ing from the second and
third parts of the duodenum and involving the paasrwhich was managed by a Whipple resection septed. The literature is
also reviewed to present the current status oricalrgptions, outcome, prognostic indicators arertile of imatinib mesylate in its
managemeniCase report A 58-year-old patient presented with acute gastestinal bleeding which was diagnosed to be due to
duodenal GIST following CT scan and endoscopic $joffhe mass which measured about 10x9 cm origirfeten the 2% part and
extended into the 8part of the duodenum. He underwent a Whipple resecand histopathology confirmed a duodenal GIST
having a greater than 10 mitotic count per fiftghipower field and areas of necrosis. Postopelsgtivee received imatinib
mesylate 400 myid; however, 4 months later, he presented with meltifiisseminated peritoneal metastases and succutmltled
disease 2 months lat&onclusion GISTs of the duodenum which are small in size dmdot involve the papilla of Vater are better
resolved using a limited resection of the duodersinte the outcome in terms of operative risk oeaée recurrence is not
influenced in these cases. However, large tumotks miore extensive involvement would require a peaticoduodenectomy to
achieve adequate tumor clearance. Even though dab@STs have a relatively better prognosis aspared to GISTs at other
sites, their aggressiveness ranges from small @midlimors to aggressive sarcomas. Following tuesection, a recurrence rate of
about 40% has been reported. A more favorable sgrin duodenal GISTs is attributed to a lowewakence of P53 loss, the
duodenal location of the tumor, a smaller sizehef lesion and a low mitotic count. Imatinib mesylat reported to play a role in
neoadjuvant therapy as well as in the managementetdistatic and recurrent disease, although sorntigesé& tumors may fail to
respond.

INTRODUCTION

Gastrointestinal ~ stromal tumors (GISTs) are
mesenchymal tumors of the gastrointestinal tragthvh
characteristically express CD117, CD34 and c-kit
proteins [1, 2, 3, 4, 5, 6]. Of these, 40-60% odauthe
stomach, 30-40% in the small intestine, 5% in the
colon and rectum, and 5% in the esophagus [1, 2, 3,
5, 6, 7]. Duodenal GISTs are small subsets, acomynt
for 12 to 18% of tumors in the small intestine dntb

4% of all gastrointestinal stromal tumors. Complete
surgical resection remains the best option in the
treatment of GISTs, although imatinib mesylate, a
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tyrosine kinase inhibitor, may be effective in ¢-ki
positive tumors [2, 8]. Unlike carcinomas, GISTs do
not widely infiltrate at the microscopic level arately
metastasize to the lymph nodes. Therefore, local
excision may be appropriate when technically fdasib

A tumor of the 2° part of the duodenum is a
challenging clinical entity due to its close proxiyrto
important anatomical structures, including the
duodenal papilla, pancreas, and the biliary and
pancreatic ducts [2, 3, 4, 5]. Involvement of these
structures may warrant a pancreaticoduodenectomy [5
7]. A patient with a large duodenal GIST infiltragi

the pancreas which required a pancreatico-
duodenectomy is presented and the literature is
reviewed to present various surgical options, auteo
and the pathological indicators of recurrence aoolr p
outcome.

CASE REPORT

A 58-year-old man not known to have any pre-exgstin
medical conditions was admitted with a one week
history of melena requiring frequent blood
transfusions. He denied any abdominal pain or
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Figure 1. Contrast CT scan revealing a large mixed echogsaie
arising from duodenum and involving the pancreas.

vomiting. However, his appetite had decreased and h
had significant weight loss. Examination revealed
anemia and a non-tender firm mass in the epigastriu
measuring about 10x9 cm. An upper gastrointestinal
endoscopy showed an ulcerative growth occupying the
medial wall of the second part of the duodenum
extending into the third part. The morphology and
immunohistochemistry of the biopsy from the lesion
were highly suggestive of an aggressive gastro-
intestinal stromal tumor. Contrast-enhanced CT
showed a 10x9 cm, heterogeneous, hypervascular mass
in the sweep of the duodenum inseparable from the
duodenal wall and the pancreatic head (Figure g T
mass was predominantly solid, admixed with minimal
cystic components. The superior mesenteric vessels
were intimately related to it. There was no
retroperitoneal lymphadenopathy noted. No focal
lesions were seen in the liver. Multiplanar, multi-
sequential MRI of the abdomen with contrast
confirmed the above findings and the hypervascular
necrotic nature of the mass, suggesting a
gastrointestinal stromal tumor. Tumor marker stsidie
were negative for CA 19-9, alpha-fetoprotein andACE

In view of the bleeding nature of the tumor which
could not be managed with frequent blood transfissio

Figure 2. Specimen after Whipple resection revealing a |
duodenal GIST tumor.
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(he had received daily transfusions for 4 days laisd
hemoglobin level remained at 7 g/dL (reference eang
12.5-15.5 g/dL)), the patient underwent a pancceati
duodenectomy. Laparotomy revealed a nodular tumor
measuring about 10x9 cm arising from tHé and 3
parts of th duodenum and extending into the infiaco
compartment in proximity of the superior mesenteric
vessels. No gross metastases in the liver or pettm
were noted. The patient underwent a pancreatico-
duodenectomy (Figures 2 and 3). A right
hemicolectomy was also performed as, in the process
of excising the tumor, the right hemicolon appeared
dusky. The patient made an uneventful recoverymxce
for a superficial surgical site infection. The
histopathology report confirmed the gastrointestina
stromal tumor with predominant spindle cells and a
mitotic figure of more than 10 per 50 high poweldi
(HPF) (Figures 4 and 5). Wide areas of tumor négros
and marked nuclear pleomorphism were also noted.
The margins were negative for tumor and no metigstas
was noted in the 12 regional lymph nodes which were
excised. Immunohistochemical stains were strongly
positive for CD117, focally positive for CD34 and
negative for epithelial and muscle markers (Figbire
The patient was started on imatinib 400 bid at the

2" postoperative week. His response to imatinib
mesylate was very modest, if at all, and he present
with widespread intra-abdominal recurrences 12 week
after surgery, confirmed by a CT scan-guided Trucut
biopsy. The patient eventually succumbed to his
disease 6 months after the surgery.

DISCUSSION

GISTs are usually low grade mesenchymal tumors of
the gastrointestinal tract and are believed toiaig
from pluripotential mesenchymal stem cells program-
med to differentiate into interstitial cells of @aj1, 2,

5]. These tumors are characterized by the expressio

a transmembrane receptor tyrosine kinase kit, dymto

of the c-kit proto-oncogene and identified by the
expression of CD117 which is present in 80% of ¢hes
patients [1, 2, 5]. A subset of GISTs harbors nioitest

Figure 3. Large ulcerated duodenal GIST revealing the sourc
gastrointestinal bleeding.
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in platelet derived growth factor receptor alpha
(PDGFRA) in about 5% of patients [9]. Additional
typical findings include positivity for vimentin éarly

all GISTs) and CD34 (50-70%) [2, 3]. Staining for
smooth muscle actin may be positive in 30-40% while
desmin (intermediate filament typical for muscleda
S-100 (a neural cell marker) are usually negatd/e3]

5]. GISTs grow extensively and are often covereaby
psuedocapsule [2, 3].

The epidemiology of GISTs is not completely known.
GISTs are infrequent neoplasms with a reported @nnu
incidence of 12.7 and 6.8 per million in the
Netherlands and the USA, respectively [10, 11]. A
GIST can be located anywhere in the gastrointdstina
tract, the most common sites being the stomach (40-
60%) and small intestine (30-40%) [1, 2]. The mean
age of patients with GISTs is 53 years with 5% unde
30 years of age [1, 2].

Less than 4% of all GISTs are GISTs of the duodenum
and they therefore represent a rare tumor entit®]1
Duodenal GISTs frequently involve th&"ortion of

the duodenum followed by thé?34" and £' portions

[1]. Although many duodenal GISTs extend from the
submucosal or muscularis propria to the external
aspects, most of them lead to gross ulceratiorhef t
mucosa with a component that grows underneath the
mucosa which helps to detect the tumor on endoscopi
examination [1, 2, 3, 4].

The clinical presentation of duodenal GISTs is high
variable depending on their size, location and the
presence of mucosal ulceration [1, 2, 3, 4, 6,Thgy
commonly present with gastrointestinal bleeding,
epigastric pain, obstructive jaundice, palpablesvasl
intestinal obstruction [1, 2, 3, 4, 6, 7]. However,
persistent significant bleeding, such as in ouiepatis
unusual. Small tumors which are not accompanied by
mucosal ulceration are usually asymptomatic and are
generally incidental findings at surgery, endoscopy
imaging studies for another indication [2, 4, 6, 7]
Hypotonic duodenography and duodenoscopy are
usually effective in diagnosing most duodenal GISTs
with the typical features of gross ulceration ire th

Y ¥
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Figure 4. Microscopic picture showing a spindle cell neopl

composed of fascicles of spindle cells with eloedahuclei and
abundant mitotic figures (arrow) (H&E stain; origimagnification 20x).
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mucosa or an intramural mass with a centrally
ulcerated umbilication [1, 2, 3, 4]. While
duodenoscopy should be adequate in visualizingethes
tumors, some difficulty may arise when the tumor is
relatively small in diameter with very minimal ouvd
growth or the absence of centrally ulcerated
umbilication [2, 4, 7]. In such situations endoscop
ultrasound is extremely useful in clarifying whethiee
lesion is submucosal or originates from an intrahur
or extramural structure; it can also be used tatifle

the layer of origin of the intramural lesion [12].

CT and MRI are the best imaging modalities for
assessing the primary lesion and in detecting the
metastasis [13, 14]. Although their relative useésis
depends on the site of the GIST, CT is particularly
useful for small bowel or omental GISTs which aog n
accessible by endoscopy [13, 14]. On CT scan, GISTs
may vary from small homogenous masses to large
necrotic masses [13, 14]. Small tumors typicallpear

as sharply demarcated smooth-walled homogenous soft
tissue mass with moderate contrast enhancement. On
the contrary, large tumors tend to have centratass
and cavitation as well as heterogeneous enhancement
[13, 14] (Figure 1). Lymphadenopathy is unusuahwit
GISTs and, if present, should lead the investigédor
consider an alternative diagnosis of lymphoma or
adenocarcinoma [1, 2, 5].

The pathological and immunohistochemical featurfes o
duodenal GISTs reveal peculiar features compared
with gastric and small intestinal cases [1, 4, b, 7
Duodenal GISTs are relatively smaller in size. The
median size of the lesion is reported to be 4 cm in
contrast to a median size of gastric and smalktirtel
GISTs of 6 to 7 cm, respectively [1, 5]. Duodenal
GISTs are detected earlier and, when they are emall
are amenable to relatively minor resection or eane
surgery [1, 2, 3, 4, 6, 7]. They may also have a
favorable prognosis when compared to GISTs from
other sites of the gastrointestinal tract [1, 2,74, A
median mitotic count of 2 per 50 HPF was found% 3
while, in 72 to 75% of the duodenal GISTs, the tiGto
count was less than five mitoses per 50 HPF [1, 5].

Figure 5. Photomicrograph revealing most of the cells positio
CD117 (CD117 stain; original magnification 20x).
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This is in contrast to other primary GISTs where a
mitotic count of more than 5/50 HPF was found in331
to 34.4%. However, CD117 positivity is the gold
standard for establishing the diagnosis of a GIEB].
Complete en bloc surgical resection of the tumat an
the surrounding tissue (RO resection) remains tagm
curative treatment modality for primary duodenal
GISTs [1, 2, 3, 4, 6, 7, 15]. This is reported t® b
achieved in 50 to 90% of the cases [4, 7]. In safne
these patients, resection may be warranted for the
palliation of local symptoms most notably bleedjiiy

The size, location and proximity to the duodenal
papilla influence the choice of surgical procedure2,

3, 4, 6, 7, 15]. Surgical resection of duodenal TaIS
can be accomplished in several ways, ranging from
minimal to major procedures. Limited resection $tlou
be considered a viable treatment option for duoldena
GISTs when technically feasible. Various technicoles
limited resection for duodenal GISTs have been
advocated depending on the site and the size of the
tumors [6, 7, 15, 16, 17]. Wedge resection with
primary closure can be performed for small lesidns
the resulting lumen is adequate and the ampulla of
Vater can be preserved [2, 3, 4, 6, 7]. A segmental
duodenectomy with side-to-end or end-to-end
duodenojejunostomy may be performed for larger
tumors located in the B and 4' portions of the
duodenum [16]. A partial duodenectomy with Roux-en
Y duodenojejunostomy is feasible for larger tumors
involving the antimesenteric border of th& and 3
portions of the duodenum [16, 17]. Some have
advocated resection and anastomosis even for ksion
close to the papilla by performing the anastompsis
below the ampulla [16, 17]. This has been achidwed
performing a lateromedial anastomosis opposité¢o t
papilla or by performing papilloplasty and insegtia
temporary stent catheter into the papilla to avoid
stenosis following anastomosis close to the pafika

17].

An aggressive surgical approach may be required for
complete removal of the tumor [1, 2, 3, 4, 15]. Maj
resection via a pancreaticoduodenectomy or paricreat
sparing duodenectomy is indicated when the tumor is
located in the second part of the duodenum and
involves the papilla, pancreas or the duodenal,baib

if the tumor is large with high malignant potentzid

has involved the adjoining organs as in our patjignt

7, 15]. Although a limited procedure, such as wedge
segmental resection, is relatively simple to penfor
there is a risk of subsequent anastomotic leakage o
stenosis and the possibility of late tumor recureefi,

2, 3, 4, 7, 15]. However, limited resection, when
feasible, is perceived to contribute to a bettealityiof

life, functional preservation of the pancreas and
continuity of the gastrointestinal tract [2, 3,4, In
contrast, a pancreaticoduodenectomy as a treafiment
duodenal GISTs can provide a wider tumor clearance
but may be associated with excessive morbidity
especially in patients with a tumor of low grade
malignancy. Moreover, both the pancreatic and
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common bile ducts are likely to be smaller in ditane
leading to difficulty during reconstruction and an
increased risk of stenosis of the anastomosisitig

the pancreaticoduodenectomy [1, 2, 7, 15]. In the
absence of involvement of the papilla of Vater, it
would seem reasonable to use limited resection for
duodenal GISTs to preserve as much of the duodenum,
common bile duct and pancreatic parenchyma as
possible without subjecting the patient to an adidl

risk of disease recurrence [1, 2, 7, 15]. A reportthe
management of a large series of 156 duodenal GISTs
suggested that limited resection is performed more
often (80%) as compared to 20% of the patients who
underwent a pancreaticoduodenectomy. Limited
resection included enucleation (15 cases), seginenta
resection (48 cases) and wedge resection (21 dd$es)

In summary, wedge resection is indicated for small
(less than 1 cm) GISTs of the duodenum as long as
they are located more than 2 cm from the ampulla of
Vater [7]. Segmental duodenectomy is indicated for
large (over 3 cm) tumors located in th& 8r 4"
portions of the duodenum when reconstruction is
performed using a side to side duodenojejunostomy
opposite the ampulla [7]. A pancreaticoduodenectomy
remains the best option for periampullary GISTs as
well as for large tumors in thé'br 2' portions of the
duodenum which may be inadequately resected
through a pancreas-preserving duodenectomy. Though
the main question here is whether limited resection
an oncologically adequate alternative to a
pancreaticoduodenectomy, until now, there have been
few data regarding the oncologic results of eitbér
these procedures [1, 7, 15].

Imatinib mesylate, a tyrosine kinase inhibitor, has
played a role in the management of GISTs, both as
neoadjuvant therapy and in patients with recurrent
disease [8, 18, 19]. The role of a tyrosine kinase
inhibitor as neoadjuvant therapy is for downstaging
tumor arising from complex regions, such as the
periampullary region, which would otherwise require
extensive surgery [8, 18, 19, 20, 21, 22]. A sumnudr
several trials involving imatinib therapy revealed
complete response rate in 1 to 6%, partial respanse
45 to 67% and stable disease in 16 to 33% [22]. A
minority of the GISTs which express kinase
oncoproteins may be intrinsically resistant or oesp
poorly to imatinib mesylate [22]. From a surgical
standpoint, neoadjuvant imatinib therapy is
recommended initially in patients with GISTs in @&

part of the duodenum inasmuch as less extensive
surgery is required and the tumor free resection
margins are not compromised [4]. This, however, may
not always be feasible, such as in our patient hdub
significant acute gastrointestinal bleeding anduireql

an urgent resection. Moreover, a preoperative disign

of GIST, which is a prerequisite before therapyhwit
imatinib, may not always be easy to obtain, sucim as
tumor in submucosal location or in the presence of
significant hemorrhagic and necrotic content imayé
tumor [4, 18, 19]. Treatment with imatinib mesylé&e
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a locally advanced and metastatic tumor (GIST) is a
dose of 400 mg/day while a higher starting dosgQdf

mg is recommended for patients harboring the kitnex

9 mutation [8, 18]. Treatment is continued indeéhyi

in advanced metastatic patients because its ioru

is generally followed by relatively rapid tumor
progression [18].

About 40% of patients with primary GISTs who
undergo complete resection are reported to have
recurrent disease, most recurrences being locialer
metastases with a median follow up of 24 months [1,
4]. Before imatinib, the median survival of these
patients was 19 months, with a 25% five-year saiviv
rate [20]. The outcome of resection for a recureeoc
metastatic disease is disappointing. In one seifiéd
patients, the median survival was 15 months folhmwi
resection of recurrent or metastatic GISTs, sudugpst
that surgery should be reserved for symptom control
rather than for achieving a cure in these patigit$.
Since 2002, imatinib mesylate has become the stdnda
of care for metastatic GISTs, resulting in an insgiee
initial tumor response rate [8]. However, a major
limitation of this therapy is the development of
secondary tumor resistance related to the acaunsitf
additional c-kit mutations [8]. Neither surgery nor
imatinib alone is likely to dramatically improve eth
outcome, suggesting the need for multimodal
management [4]. The rationale for a combined
approach in this setting is that pre-emptive swagic
resection of the residual disease might enhancertum
response to various tyrosine kinase inhibitors by
eliminating or preventing the development of resist
clones [20].

For duodenal GISTs, the recurrence-free survived ra
at 1 to 3 years of follow-up following resectionsha
been reported to be 100%, 86.7, and 95.2%,
respectively [2, 4, 7]. A good prognosis is patacly
seen in those who have undergone complete resection
of the tumor. However, in a series from the pre-
imatinib era, Mietteneret al., while reporting on the
outcome in 156 patients who had surgery for duddena
GISTs, noted local recurrence, metastasis or both i
35% of their patients [1]. The overall 5-year suali
rate of patients following resection for GISTs rasg
from 30 to 80% [1, 2, 3, 4, 5, 6, 7]. The relapst ffor
patients having surgery ranged from 5%, in those wh
had complete resection, to 90% in those with an
unresected or incompletely resected tumor [9, B, 1
22]. This clearly indicates that duodenal GISTsyvar
widely in their aggressiveness from small indolent
tumors to overt sarcomas. This is amply reflected i
our case where despite the primary resection of the
tumor with a resection free margin and no docuntente
metastasis, the patient presented with multiple
peritoneal metastases in the early postoperatikiegie
the large size (10x9 cm) of the tumor and the high
mitotic count (more than 10/50 HPF) being indicator
of a poor prognosis.

Fletcheret al. have based their criteria for defining the
risk and prognosis of GISTs on the location of the
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lesion in the gastrointestinal tract, size of theor and
mitotic figure per 50 HPF [23]. Duodenal GISTs with
dimension ranging from 2-5 cm and a low mitoticerat
had a low frequency of malignant behavior [24].
Tumors which are large, with a high mitotic colente
reported to have a poor outcome and may not respond
to imatinib mesylate as was the case in our pafgnt
19, 20, 21, 24]. In a review of 156 cases of duatien
GISTs, 50% of the patients with a tumor between@ a

5 cm with a mitotic activity of more than 5/50 HPF
developed intra-abdominal spread or metastasis, and
died from the disease with a median survival peabd

49 months [1]. However, the prognosis was worse
when the tumor was greater than 5 cm with a mitotic
activity of more than 5/50 HPF as intra-abdominal
tumor spread was seen in 86% of them with a median
survival of 21 months indicating the significancé o
mitotic activity per HPF and tumor size in the fina
outcome after resection [1]. In general, the faktaa
prognosis of duodenal GISTs in comparison to GISTs
in other parts of the gastrointestinal tract isilagted to
various factors, including the lower prevalencepab
loss, lower K1-67L1 levels , smaller size of thside

and lower mitotic count, duodenal location of the
tumor and mutational status [1, 2, 5, 23, 24].

CONCLUSION

Duodenal GISTs are a relatively uncommon subset of
GISTs which most commonly present with abdominal
pain and gastrointestinal bleeding. Persistent
significant upper gastrointestinal bleeding, howei®
uncommon. Disease-free survival could be achieyed b
performing a curative surgical resection with aacle
margin. Limited resection should be considered a
treatment option for duodenal GISTs when technjcall
feasible. However, a pancreaticoduodenectomy would
be required when a lesion involves the papilla or
adjoining organs, such as the pancreas, or is kange
has a high malignant potential. The risk of recucee
and disease free survival would depend on theitotat
size, mitotic figure in the lesion, and the prewake of
pl6 loss and levels of K1-67L1. While imatinib
mesylate is reported to play a role in recurrent or
metastatic disease or in downstaging the tumorr poio
surgery, some of these tumors may not respond gr ma
develop secondary resistance while under treatment.
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