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Abstract

Duodenal neuroendocrine tumors in the Ampulla of Vater occur very rarely and
are very difficult to diagnose preoperatively. Duodenal ulcer bleeding due to the
destruction of the duodenal mucosa is very rare. In this study, we present the case
of a duodenal neuroendocrine tumor presented with upper gastrointestinal
bleeding, which was treated by means of transduodenal local resection.
As a conclusion, endoscopic or transduodenal local excision is relatively safe to
be used in ampullary neuroendocrine tumors with no distant metastasis or local
invasions. Endoscopic resection is recommended in patients with low grade
tumors within the submucosa, smaller than 2 cm and with a low KI-67 index. In
support of this, EUS has been adopted as an important tool to measure the depth of
invasion and evaluate the lymph node status in staging the gastrointestinal tumors
as well as collecting specimens simultaneously.
Finally, endoscopic procedures (ESD - EMR) present a higher risk of
perforation, so that a large number of prospective controlled studies are needed to
establish a consensus on this therapeutic approach.
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 The neuroendocrine tumors of the ampulla of Vater occur very rarely, being

transduodenal local resection, ampullary neuroendocrine tumors, bleeding
sometimes diagnosed by emergency endoscopy following upper gastrointestinal
bleeding.

 Endoscopic or transduodenal local excision is a relatively safe method to use in

ampullary neuroendocrine tumors with no local invasion or distant metastases.
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Introduction
The small bowel neuroendocrine tumors are the most
common
subgroup
among
the
gastrointestinal
neuroendocrine tumors. The incidence of a small intestinal
neuroendocrine tumor is continuously increasing (1).
Neuroendocrine tumors constitute approximately 2% of all
types of neuroendocrine tumors. Duodenal neuroendocrine
tumors constitute 5% of all gastrointestinal neuroendocrine
tumors. It is usually detected in the form of solitary small
masses located in the duodenal submucosa. Only 0.3% of
all neuroendocrine tumors are located around the Ampulla
of Vater if we take into account the gastrointestinal tract
(2). However, the rate rises as the incidence and prevalence
of upper gastrointestinal endoscopy increase.
These tumors are categorized into functional and nonfunctional. The functional group consists of 27-58%
gastrinoma, 23-75% somatostatinoma, 28% serotoninsecreting tumors, 9% calcitonin secreting tumors and
rarely gangliocytic paragangliomas and non-functional
tumors (3). According to WHO 2010 classification,
duodenal neuroendocrine tumors are graded as follows:
grade G1 (Ki-67 B 2%), G2 (Ki-67 3-20%), G3 (Ki-67
20%) (4). Symptoms of periampullary neuroendocrine
tumors mostly depend on their location: pain (37%),
jaundice (18%), nausea/vomiting (4%), bleeding (2%),
anemia (21%), diarrhea (4%) and duodenal obstruction
(1%) (5). Duodenal periampullary neuroendocrine tumors
occur very rarely. As a result, there is no current definitive
approach in the treatment of these tumors. A wide range of
treatment options has been reported in the literature, from
endoscopic procedures to a radical surgical method, i.e.
pancreaticoduodenectomy (6).
Prognosis may vary according to the histopathological
type of the tumor. It is categorized into 3 different
histopathological groups as follows: (1) well-differentiated
neuroendocrine tumor (carcinoid), (2) well-differentiated
neuroendocrine carcinoma (malignant carcinoid), (3)
poorly
differentiated
neuroendocrine
carcinoma
(malignant carcinoid) (1).
There is not enough information about the prognostic
factors due to the limited data in the literature. In this case
report, we present a patient diagnosed with neuroendocrine
tumors of the Ampulla of Vater with upper gastrointestinal
bleeding, who was treated by means of transduodenal local
resection (7).

the diagnosis of hypertension. On physical examination,
the patient showed hemodynamic instability, arterial blood
pressure of 90/60 mmHg and a heart rate of 110/min along
with sinus tachycardia. The presence of melena was
detected on rectal examination. The hemoglobin level was
7 g/dL. Bilirubin, liver enzymes, prothrombin time and
tumor markers in the blood were normal. The replacement
of 2 units of erythrocyte suspension was performed due to
the hemodynamic instability. Emergency upper
gastrointestinal endoscopy was performed after the patient
became stable. During endoscopy, a 3-cm ulcerative mass
was detected around the duodenal papilla in the middle of
the second and third portions of the duodenum (Figure 1).

Figure 1. Endoscopic image of the mass detected
in the duodenum.
No active bleeding was detected during endoscopy and
multiple samples were taken from the sites around the
ulcer. The histopathology of endoscopic biopsies revealed
chronic duodenitis. Magnetic resonance imaging (MRI)
revealed a different type of mass of 2.5x3.5 cm in the
duodenal wall, in the second portion of the duodenum.
MRI demonstrated minimal dilatation of the intrahepatic
bile ducts and the pancreatic duct (Figure 2).

Case report
A 67-year-old female patient was admitted to the
emergency department with the complaint of 1-week
history of melena. The patient's medical history included

Figure 2. MRI image of the bile ducts and
pancreatic duct.
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No local invasion, regional lymph nodes nor distant
metastasis were detected on MRI. Upper Gastrointestinal
Endosonography (EUS) was planned in order to evaluate
the condition of the hepatobiliary system, pancreatic duct,
duodenal papilla and duodenal wall. EUS revealed a
heterogeneous mass of 3.5x2.5 cm with hypoechoic and
calcified areas in the duodenal mucosa. The mass was
detected to be associated with the Ampulla of Vater. No
pathology was detected in the pancreas, gallbladder and
biliary tract by EUS.
The patient was informed and gave his consent for both
methods of transduodenal resection and pancreaticoduodenectomy. Kocher maneuver was performed
following the median incision. In the second portion of the
duodenum, the tumor presented as palpable and mobile. A
5-cm polypoid mass was detected with overlying mucosal
ulceration after duodenotomy (Figures 3-4).

resection. The margins were sent for the frozen section and
returned negative for the gastrointestinal stromal tumor.
The cholangiography of the cystic duct during surgery
revealed normal bile ducts and pancreatic ducts.
The pathological macro and microscopic examination
of the excised material revealed epithelioid and circular
cell proliferation exhibiting a solid growth pattern. In the
immune-histochemical examination for KI-67, the result
was 1%. Tumor S-100, chromogranin and synaptophysin
were positive, while Desmin, CD 34 and C-KIT were
negative. Finally, the duodenal papilla was diagnosed as
well-differentiated neuroendocrine carcinoma (pT2 NX
M0) (Figure 5).

Figure 5. Image of the material resected during
surgery

Figure 3. EUS image of the mass detected in the
duodenum

There were no complications in the postoperative
period and the patient was discharged on the 5th
postoperative day. A whole-body octreotide scintigraphy
was performed following the definitive diagnosis of
neuroendocrine carcinoma and no metastatic focus was
identified (Figure 6). The follow-up of the patient a year
later revealed no signs of recurrence.

Figure 4. Image of the ulcerative mass in the
duodenum during surgery
The transduodenal resection was performed followed
by cholecystectomy and ampullary sphincteroplasty after
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Figure 6. Postoperative scintigraphic image of the
patient
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Discussions
The recent increase in the number of neuroendocrine
tumors of the duodenum is due to the increase in cancer
screening and applications of endoscopy. Diagnosis is
usually made by means of upper gastrointestinal
endoscopy and staging is completed by means of computed
tomography (2, 7). EUS, which allows local and regional
applications, can also be used for diagnosis. The prognosis
of duodenal neuroendocrine tumors varies greatly due to
the advanced heterogeneity, therefore, the treatment
options should be evaluated exclusively for each patient.
Research reveals that the majority of duodenal
neuroendocrine tumors are made up of localized tumors
and are smaller than 2 cm. Only 10% are regional and 9%
indicate metastatic diseases (8).
The factors indicating metastatic disease are: a lesion
greater than 1 cm, the extension of the muscularis propria
being slightly differentiated and the lymphovascular
invasion (9).
The most common clinical manifestation of duodenal
neuroendocrine tumors is usually dyspepsia. In addition,
pain, jaundice, nausea and vomiting, anemia, bleeding,
diarrhea and duodenal obstruction may also be present.
Symptoms such as jaundice, biliary duct dilatation, nausea,
vomiting and diarrhea are more common in the
neuroendocrine tumors of the Ampulla of Vater.
Periampullary neuroendocrine tumors are frequently
associated with Von Recklinghausen Disease (18%).
Chromogranin A should be considered in case of suspicion
of a duodenal neuroendocrine tumor as 60 to 100% of the
patients’ test results are positive. In a retrospective study of
1914 patients with gastrointestinal neuroendocrine tumors,
the patients were examined for the size of the tumors
limited to the submucosa and the results revealed that the
tumor was smaller than 0.5 cm in 8.3% of cases, smaller
than 1 cm in 10.5% of cases, smaller than 2 cm in 13.8%
of cases and bigger than 2 cm in 25.8% of cases. The same
study examined the depth of invasion of the tumor and
revealed that 1.7% of the tumors were mucosal, 10.5%
were submucosal, 29.6% were in the muscularis propria
and 42.8% were serosal or subserosal. The risk of
metastasis is likely to increase as the size of the
gastrointestinal neuroendocrine tumors increases (9).
Since the studies in the literature are retrospective, our
knowledge is limited, with questionable reliability.
Pancreaticoduodenectomy has advantages as it allows both
the complete removal of the tumor and the detailed
examination of the surrounding tissue and lymph nodes.
However, it has higher mortality and morbity rates
compared to other methods. In the study conducted by

Bobby et al., it was stated that panreaticoduodenectomy
should be performed in lesions larger than 2 cm due to its
surgical margin (R0) and low recurrence rates. A 20%
lymph node metastasis was detected in the patients who
underwent pancreaticoduodenectomy, whereas the
recurrence should be higher in patients who did not
undergo lymph node dissection (10). Burke et al. found that
the rate of lymph node metastasis detected during
pancreaticoduodenectomy was above 50%, but did not lead
to changes in life expectancy. Since duodenal
neuroendocrine tumors have a high rate of lymph node
metastasis, an accurate staging should be performed prior
to any kind of operation or endoscopy (11).
The presence of distant metastases should be excluded
preoperatively. The follow-up of metastasis and local
recurrence should be done regularly due to the
heterogeneity of the disease and various prognostic
features. Some other evidence is that the size of the
ampullary and periampullary lesions is greater than the
others and, having a higher grade, the metastasis rates are
also higher (12).
Pancreaticoduodenectomy has higher mortality and
morbidity rates compared to the others, but it was noted
that when it was performed in specialized high-volume
centers, the postoperative quality of life was not lower than
that of patients undergoing different methods of treatment.
KI-67 status and the grading system, which are considered
to be critical prognostic factors, have not been sufficiently
used in current studies (13, 14).
EUS has been adopted as an important tool to measure
the depth of invasion and evaluate the lymph node status in
staging the gastrointestinal tumors as well as collecting
specimens simultaneously (8).
Endoscopic resection is recommended in patients with
low grade tumors within the submucosa, smaller than 2 cm
and with a low KI-67 index. Pancreaticoduodenectomy at
a high-volume center should be opted for in cases with high
grade and KI-67 index, lesion greater than 2 cm, the
invasion of the muscularis propria and lymph node
metastasis providing that the patient is capable of coping
with radical surgery (13, 14). Although the duodenal
neuroendocrine
tumors
resemble
the
gastric
neuroendocrine tumors in terms of being welldifferentiated and being low-grade, they are not as suitable
for endoscopic interventions as the stomach due to the
relatively thin duodenal wall. Endoscopic procedures (ESD
- EMR) have a higher risk of perforation. A large number
of prospective controlled studies are needed to establish a
consensus on this issue.
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Conclusions
The neuroendocrine tumors of the Ampulla of Vater
occur very rarely. There are several cases in the literature
diagnosed by means of emergency endoscopy following
upper gastrointestinal bleeding. Endoscopic or
transduodenal local excision is a safe method to use in
ampullary neuroendocrine tumors with no distant
metastasis or local invasion.
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