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Abstract

Introduction: Ampullary neuroendocrine tumors (NETs) are usually diagnosed in the 5th—6th
decades of life, and no cases were reported in <20 years of age. We report a rare case, presenting
at a very young age, of well-differentiated NET involving the ampulla of Vater with lymph node
metastasis. Case Presentation: An 18-year-old man presented with a 3-month history of upper
abdominal pain and jaundice. Abdominal ultrasound showed a dilated common bile duct, and
endoscopic retrograde cholangiopancreatography revealed two duodenal polypoid lesions,
one of them overlying the ampulla of Vater, with an erythematous and ulcerated surface.
Histopathological examination confirmed the diagnosis of NET grade 1. Octreotide scan
revealed 2 para-aortic lymph nodes with intense radiotracer uptake. The patient had
undergone Whipple surgery with para-aortic lymph node dissection. Histopathological
examination of the surgical specimens was confirmatory of NET grade 2 and paraganglioma
in a few of the dissected lymph nodes. Postoperatively, the patient was kept on monthly
intramuscular octreotide. Follow-up gallium-68 DOTATATE is unremarkable apart from an avid
left para-aortic lymph node which is showing stability over 12 months of follow-up. Conclusion:
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This case demonstrates that NETs of the ampulla of Vater can present at a very young age.
Radical surgical excision with extended lymph node dissection and postoperative octreotide is
associated with better patient outcomes and survival.

© 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

Neuroendocrine tumors (NETs) are heterogeneous group of malignancies that arise from
diffuse neuroendocrine cells throughout the body. Most frequently, NETs originate from the
digestive system, followed by the lungs. The incidence rate of small intestinal NETs has risen
over the last decades. Registry-based studies have reported an incidence rate of 0.6-1.2 per
100,000 [1]. A recent report from the Taiwan Cancer Registry showed an increased incidence
rate of 3.162 per 100,000 in 2015 compared to 0.244 per 100,000 in 1996 [2]. Studies from
the USA, Europe, and Canada showed a similar increase in the incidence of small intestinal
NETs [3]. An autopsy registry analysis from Sweden reported a mean annual incidence of 5.33
per 100,000 individuals [1]. Ampullary NETSs are extremely rare and represent less than 0.3%
of all gastroenteropancreatic neuroendocrine neoplasms [4].

In small intestinal NETS, the diversity in tumor morphology, prognostic factors, biological
behavior, pseudo-glandular patterns, and clinical presentations are depended on the tumor
site of origin [5]. Ampullary NETs show both gastrointestinal and pancreato-biliary features
and similarities with adenocarcinoma. Thus, the lack of unique characteristics, nonspecific
clinical manifestations, and divergent prognoses make the preoperative diagnosis challenging.
Abdominal pain and jaundice due to bile duct obstruction are the most common symptoms.
The highly vascularized nature of the ampulla of Vater enhances its metastatic potential. Half
of the reported cases showed metastasis and it is regardless of the tumor size [6, 7].

The diagnosis of NETs requires a combination of laboratory, radiologic, and histo-
pathological investigations. Upper gastrointestinal endoscopy with biopsies is considered the
most sensitive diagnostic test. Precise localization and staging involve a combination of
multiple imaging modalities. Endoscopic ultrasound-assisted procedures help stage the
disease and identify local lymph node metastases. Although the standard of care is surgical
resection, a multimodal treatment including systemic and liver-directed therapies is required
in the management of small intestinal NETs [8].

Here, we present a case of small intestinal NET occurring at a very young age. To the best
of the authors’ knowledge, this is the first case of NET of the ampulla of Vater with lymph node
metastases reported in a patient <20 years of age [4, 9]. This case highlights the importance of
a multidisciplinary approach in the diagnosis and management of NETs and demonstrates the
efficacy of radical surgical treatment on these tumors. The CARE Checklist has been com-
pleted by the authors for this case report and is attached as online supplementary material
(for all online suppl. material, see https://doi.org/10.1159/000538260).

Case Presentation
An 18-year-old Saudi male was referred to our hospital with a 3-month history of upper
abdominal pain and yellowish discoloration of the sclera. The pain was colicky and non-

radiating, with a severity of 3/10, and was not related to food intake or position. Six months
prior to the presentation, the patient was diagnosed with diabetes mellitus type 1 and started
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on insulin aspart 14/16/8 units and glargine 38 units HS. There was no family history of
hepatobiliary, hemoglobinopathy, or gastrointestinal malignancy. Two weeks prior to the
presentation, the patient was admitted to another hospital during which magnetic resonance
cholangiopancreatography (MRCP) was performed and showed a filling defect in the distal
common bile duct (CBD). Endoscopic retrograde cholangiopancreatography (ERCP) could not
be done there due to unavailability.

His physical examination was unremarkable, apart from scleral jaundice. Liver function
test revealed a total bilirubin of 6 mg/dL, alanine aminotransferase 70 U/L, alkaline
phosphatase 258 U/L, and gamma-glutamyl transferase 474 U/L. Complete blood count, renal
function test, calcium level, amylase, and lipase levels were normal. The parathyroid hormone
was elevated (171 pg/mL); however, TSH, free T4, LH, FSH, prolactin, ACTH, cortisol, and
testosterone levels were normal.

Abdominal ultrasound revealed a dilated CBD of 8 mm and a single gallbladder stone
(Fig. 1). During the ERCP, two duodenal polypoid lesions were noted, one of them overlying
the ampulla of Vater, with erythematous and ulcerated surface (Fig. 2). The common bile duct
was cannulated, and the cholangiogram revealed dilated extra and intrahepatic bile ducts and
a lower CBD filling defect (Fig. 3). Multiple biopsies were obtained from both the duodenal
lesions, and a plastic stent was inserted in the CBD. CT scan of the abdomen with IV contrast
showed multiple enhanced well-defined lesions in the peri-ampullary area as well as the
pancreaticoduodenal groove. No distant metastasis was detected (Fig. 4).

The histopathological evaluation revealed infiltration of the intestinal mucosa by a few
small solid nodules. These nodules were composed of cells with round uniform nuclei and
stippled chromatin. Immunohistochemical studies of the nodules showed positive reactivity
for CK7, CDX2, CD56, chromogranin A, and synaptophysin and stained negative for CD20
(Fig. 5). Less than 2% of the cells were labeled with the proliferation marker Ki-67, and the
mitotic rate was 1/2 mm?. Accordingly, a histopathological diagnosis of NET grade 1
was made.

Tc-Octreotide scan showed multiple large intraluminal and extraluminal duodenal
masses with no radiotracer uptake due to necrotic component. Two left para-aortic lymph
nodes, the larger one measuring 2.6 cm x 2.8 cm, showed intense radiotracer uptake (Fig. 6).
There was no abnormal focus of activity in the liver, bones, and rest of the body.

Further workup showed an elevated 24-h urinary normetanephrine of 4,394 pg/24 h;
however, the 24-h urinary metanephrine was normal as was the chromogranin (52 ng/mL;
reference value <93), urine 5-hydroxyindoleacetic acid, gastrin, somatomedin, and glucagon.
Tumor markers including carcinoembryonic antigen, alpha-feto protein, and CA19-9 were
normal. Colonoscopy, MRI pituitary, and parathyroid ultrasound were unremarkable. Se-
quence analysis of MEN1 gene was negative for any pathogenic variants.

After a multidisciplinary team discussion, the patient underwent a conventional Whipple
procedure followed by para-aortic lymph node dissection. Lymph nodes draining the head of
the pancreas and duodenum were dissected, and the surgeon was keen on removing as many
lymph nodes as possible. Gastrointestinal reconstruction was done as follows: pan-
creaticojejunostomy was performed as a two-layer end-to-side full-thickness pancreatic neck
inside the jejunum; hepaticojejunostomy was done with end-to-side common hepatic duct to
antimesenteric border of the jejunum 15 cm distal to pancreaticojejunostomy, and gastro-
jejunostomy was done using handsewn anastomosis. Jejunojejunostomy was created around
60 cm from the biliary-enteric anastomosis. All the surgical margins were negative for tumor,
and among the 39 lymph nodes excised, 12 lymph nodes showed metastatic NET. The tumor
was confirmed to be NET grade 2. Two presumed para-aortic lymph nodes turned out to be
paragangliomas.
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Fig. 1. Selected ultrasound images at the porta hepatis (a) and at the gallbladder (b), showing ductal
dilatation (cursor in a) and gallstone at the gallbladder neck (arrow in b).
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Fig. 2. Selected endoscopic images of the duodenum showing 2 polypoid lesions (a), one of them overlying
the ampulla with ulcerated surface (b).

Fig. 3. Selected images from ERCP. Demonstrates distal CBD filling defect denoting stone arrow in (a) and
intra-and extrahepatic ductal dilatation (b).
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Fig. 4. Enhanced CT scan images of the abdomen: axial (a, b); coronal (c); and sagittal (d). Shows multiple
enhancing well-defined lesions. There are at least 2 duodenal lesions: one peri-ampullary (white arrow,
in b, ¢) and one endo-luminal (arrow head in a). Also, it shows multiple pancreaticoduodenal groove
lesions (* in b, ¢, d). Biliary stent in place (thick white arrow in d). D: duodenum, P: pancreatic head, V:
portal vein.

After the surgery, the patient had improved apart from diarrhea responding to pancreatic
enzymes. The patient was started on intramuscular octreotide 30 mg monthly based on the
oncology recommendation and considering the presence of lymph node metastasis. Gallium-
68 DOTATATE showed no residual uptake in the postoperative bed, and apart from an avid
left para-aortic lymph node, no other DOTATATE-avid lymph node was noted. Over the 18-
month follow-up, gallium-68 DOTATAE and CT scan have been showing the stability of the
avid left para-aortic lymph node with no local recurrence.

Discussion

Studies have shown a steadily rising age-adjusted incidence rate in small intestinal NETs.
The highest incidence was in the population between 70 and 79 years, and the lowest was
between 20 and 29 years; however, no cases were reported <20 years of age [4, 9, 10]. The
patient in this case presented at the age of 18 years with symptoms of abdominal pain and
jaundice suggestive of biliary obstruction. Early detection of small intestinal NETs remains
challenging due to their delay in the presentation of symptoms and non-specificity. In the
majority of cases, symptoms like obstruction are present only after the tumors have me-
tastasized. In addition, the likelihood of lymph node metastases being present at the time of
diagnosis is about 60% [11]. However, recent advancements in diagnostic techniques have
improved the detection of gastroenteropancreatic NETs at an early stage [12].

In the current case, besides the elevated bilirubin, the ultrasound showed dilatation of the
common bile duct which necessitated an ERCP, considering the high probability of CBD stone.
The ERCP revealed duodenal and ampullary lesions. The differential diagnosis of these lesions
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Fig. 5. a Small intestinal mucosa depicting nodules in between the crypts (arrows) (hematoxylin and
eosin, original magnification x100). b Higher magnification revealing the nodules composed of round
cells with amphophilic cytoplasm (hematoxylin and eosin, original magnification x400). c, d Chro-
mogranin A and synaptophysin, respectively, highlighting the neoplastic cells as well as non-neoplastic
neuroendocrine cells within the glands (original magnification x200).

Fig. 6. Octreoscan: axial SPECT-CT (a) and frontal planar (b) images show an abnormal focal area of avid
octreotide uptake (dotted arrow in b and red cursor on a). This is seen posterior and inferior to the
fourth part of the duodenum. No other abnormal activity seen. On axial enhanced CT done earlier (c),
the uptake corresponds to well-defined heterogeneous soft tissue (arrow in c). D, duodenum; J, jejunal
loop.
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includes adenoma, gastrointestinal stromal tumor, carcinoid, lymphoma, and adenocarci-
noma. This diverse differential diagnosis leads to difficulty in reaching a definitive preop-
erative diagnosis. Thus, histopathological characterization of the lesions is crucial to reach a
definitive diagnosis. A key feature of NET is that they stain positive for synaptophysin and
chromogranin A immunostaining. Assessing the level of differentiation, mitotic count, and Ki-
67 index help to further classify the tumor into NET grades 1-3, neuroendocrine carcinoma,
and mixed neuroendocrine-non-neuroendocrine neoplasm [8, 13].

To stage the tumor, a CT scan and PET scan were performed, and distant metastases were
excluded in our patient. It is important to choose the right type of PET scan as the gallium-68
DOTATATE PET is better suited for the detection of well-differentiated tumors as these
tumors have an abundance of somatostatin receptors. However, FDG PET is more suited for
the detection of poorly differentiated tumors that show high glucose consumption [8, 14].

The optimal management of NETs requires a multidisciplinary approach. The selection of
treatment modality should be based on the symptoms, tumor burden, the extent of infil-
tration, and tumor growth. Observation can be an option in asymptomatic patients with low-
burden slow-growing tumors. Surgery is recommended for most localized NETs. Localized
liver disease can be managed with debulking surgery, ablation, or chemoembolization.
Elective Whipple procedure with extended para-aortic lymph node excision followed by
octreotide injection was the treatment modality adopted in the present case. In the absence of
liver metastases, primary tumor resection with extensive resection of associated mesenteric
lymph nodes is recommended. In addition, metastatic mesenteric lymph node resection is
associated with prolonged survival [11].

Systemic therapies include somatostatin analogs, like octreotide or lanreotide which are
used in metastatic disease and proven to improve the time to progression or tumor-related
death [8, 15]. Molecularly targeted biologic approaches using everolimus have reported
effective anti-tumor activity and significant improvement in progression-free survival [16].
Peptide receptor radionuclide therapy using 177Lu-Dotatate also showed longer progression-
free survival and was approved for the treatment of gastroenteropancreatic NETs [8, 17].
However, the reports of the ongoing clinical trials are important to ensure the clinical benefits
and tolerability of targeted drugs like sunitinib [18]. Tumor site, functionality of the tumor,
disease stage, and metastatic status are important when choosing the appropriate systemic
therapy for the management of gastroenteropancreatic NETSs.

Several factors correlate with metastatic risk in NET including size larger than 2 cm,
high mitotic index, and involvement of the muscularis propria. However, when it comes to
duodenal NETSs, the size of the tumor does not correlate with its metastatic potential as even
tumors <1 cm can metastasize. This metastatic potential is even higher with NET of the
ampulla of Vater [6, 7, 19]. The long-term survival of patients with small intestinal NETs can
be influenced by several factors. Younger age was identified to be associated with a better
prognosis [10, 20]. The type of surgery has a significant prognostic implication. Elective
surgery carries a better outcome compared with acute surgery [9]. Open surgery is rec-
ommended as laparoscopic procedures are challenged by the presence of small and
multifocal lesions [20]. In those with nodal metastasis, primary tumor resection along with
an extended regional mesenteric lymphadenectomy is associated with improved survival.
Further, mesenteric tumor deposits found in the mesenteric perivisceral adipose tissue are
associated with an increased risk of disease-specific death [21]. The use of high-dose
somatostatin analog (octreotide long-acting release 230 mg) was reported to be associated
with survival benefits [22]. However, further studies are required to determine the patient
selection, optimal dose, and dose-response relationships of these agents in managing NETs
of the digestive system.
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Our patient was successfully managed with an elective Whipple procedure with extended
para-aortic lymph node excision followed by octreotide injection. The patient had steatorrhea
after the procedure which was adequately managed with pancreatic enzymes. No recurrence
was noted during the 18-month follow-up.

Conclusion

NET of the ampulla of Vater could present at a very young age with obstructive jaundice
and have a high metastatic potential. For patients with lymph node metastasis, radical surgical
excision with extended lymph node dissection and postoperative octreotide is associated with
better patient outcomes and survival.
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