


Case report 
Diagnosis and treatment of a Vaterian Ampulloma: a rare case report 
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ABSTRACT

	Ampullary neuroendocrine neoplasms (Amp-NENs) are relatively uncommon histological tumors within the Vaterian ampulla of the duodenum. Duodenal neuroendocrine neoplasms (NENs) are a rare entity but the incidence has been increasing during the last few years. Amp-NENs exhibit distinct clinical, histologic, and immunohistochemical features compared to non-ampullary duodenal NENs. Clinical symptoms are complicated and can be hard to differentiate from other tumors of the duodenum. We report the case of a 45-year-old patient admitted with symptoms of jaundice and anemia, diagnosed with a grade 2 Ampullary neuroendocrine neoplasm. Detecting duodenal NENs is based essentially on imaging tests, endoscopy, and biomarker evaluation. Generally, the main therapeutic strategy is surgical excision, especially for localized tumors. Clinicians should be aware of the potential for ampullary neuroendocrine neoplasms because this entity is not sufficiently well known and is quite rare. Further research is necessary to enhance therapeutic alternatives and detection techniques to improve diagnosis and therapy. This manuscript sheds light on a rare Ampullary NEN, providing information about the patient’s case and a learning point for clinicians. Such tumor presentations can often mimic other common conditions. Similar symptoms make the physicians overlook this type of uncommon tumor. It can be used as a reference for future studies related to this field. Moreover, it emphasizes the need to develop alternative treatment and investigation techniques to reach the diagnosis more conveniently.


Key words: ampullary neuroendocrine neoplasia, duodenal neuroendocrine neoplasms, Jaundice, ampulla of Vater 

INTRODUCTION 
Digestive neuroendocrine neoplasms are a heterogeneous group of tumors derived from generally distributed neuroendocrine cells, most commonly arising from the gastroentero-pancreatic tissues.[1]
Duodenal NEN (D-NEN) represents 1.9% of digestive NEN and 3% of all duodenal tumors, and ampullary neuroendocrine neoplasms make up < 1% of all gastro-entero-pancreatic NENs, and their incidence is increasing due to the development of diagnostic methods.[2], [3]
NEN’s prognosis is highly variable and is influenced primarily by histological differentiation (by definition, neuroendocrine tumors (NETs) are well-differentiated and neuroendocrine carcinomas (NECs) are poorly differentiated), but also by Ki-67 proliferation index, tumor stage, and organ of origin. However, there is no prognosis classification at the metastatic stage, apart from the distribution of metastatic extension.[1], [3]
D-NEN can be classified into 2 categories: Histological and clinical
Histologically, all NENs must be classified according to the 2022 WHO classification, based on histological differentiation between Neuroendocrine tumors (well-differentiated by definition) and Neuroendocrine carcinomas (poorly differentiated by definition) and tumor grade, based on the proliferation index, which is measured by the Ki-67 index and/or the mitotic index. [4], [5]
Clinically, NENs can be functional and nonfunctional. The first ones are represented by various syndromes, such as carcinoid syndrome, insulinomas, gastrinomas, glucagonomas, and VIPomas (Verner-Morrison syndrome). This ability to express hormones and thus orient the diagnosis makes the detection of functional NEN easier. On the other hand, non-functional NENs have fewer specific symptoms, and in ampullary localization, these symptoms are more related to biliary and pancreatic compression, leading in the majority of time to suspicion of other tumor types, leading to delayed demand for necessary tests, and therefore a delayed diagnosis.[1], [4], [5]
Extension workup includes plasma chromogranin A assay, upper gastrointestinal echo-endoscopy, abdominal computed tomography and/or magnetic resonance imaging, somatostatin receptor nuclear imaging, or even fluorodeoxyglucose (FDG)-positron emission tomography. [6], [7]
Surgical resection is the main treatment for localized D-NEN, especially in the ampullary location, and it should be discussed in a multidisciplinary consultation meeting.[1], [4], [8]
Case presentation:
A 45-year-old male patient, without any personal or familial medical history, especially biliary disease, was admitted to the hospital several times for recurrent jaundice, anemia, and chronic asthenia. The patient reported weight loss and chronic fatigue without any nausea, vomiting, diarrhea, hematemesis, blood in the stool, or other discomfort. The following symptoms led to the realization of a CT scan, objectifying a dilatation of the wirsung duct, common and intrahepatic bile ducts without evident underlying obstacles.
 Whereas the magnetic resonance cholangiopancreatography showed an ampullary tumor from the ampulla of Vater measuring 12 mm and a wirsung dilatation. A duodenoscopy was performed, showing a bulging papilla with no visible mucosal lesion, concluding in a normal endoscopic appearance.   An Echo endoscopy was performed to clarify the duodenal findings, showing a dilated wirsung canal and inflammatory lymph nodes of the hepatic pedicle (16x20mm). A biopsy was conducted, showing an inflammatory aspect of the ampulla without signs of malignancy.
The patient had lost follow-up, and a year later, he was admitted to the hospital for similar symptoms, including jaundice, chronic asthenia, nausea, vomiting, diarrhea, and abdominal pain. The blood tests showed an acute anemia with a hemoglobin level of 4.2 g/dl. The rest of the biological testing was negative, especially tumor markers (Carcinoembryonic antigen, carbohydrate antigen 19.9).
A computed tomography scan was performed, showing a persistent dilatation of the biliary tract and wirsung, with a visible mass located in the Vaterian ampulla, concluding, with the clinical presentation of a probable Vaterian ampulloma, without secondary locations. A magnetic resonance cholangiopancreatography demonstrated a persistent dilation of intra- and extrahepatic biliary ducts, and a wirsung canal dilation with an ampullary tumor arising from Vater’s ampulla, which measures 14mm compared to 12mm found in the previous magnetic resonance cholangiopancreatography.
The case presentation in the multidisciplinary team meeting concluded to the indication of a surgical resection since the endoscopists confirmed the impossibility of performing an endoscopic resection due to technical difficulties in accessing the ampullary region.  
The patient was admitted for stabilization with blood transfusion and nutritional support. a surgical ampullectomy was performed by laparotomy: after a longitudinal duodenotomy was carried out to access the ampullary region.  The main bile duct and the wirsung duct were located, consecutively sectioned, and then re-implanted using separate 4/0 PDS stitches, and a cholecystectomy. The duodenotomy was horizontally closed by separate stitches. 
 A drain was positioned close to the duodenal sutures. The postoperative course was uneventful, and enteral feeding was resumed on the second day. The patient was discharged from the hospital 6 days after the surgery. 
Histological examination found a well-differentiated neuroendocrine neoplasm, stage 2 of the WHO classification, absence of vascular emboli, and perineural neoplastic invasion. Sections on the wirsung duct and main bile duct were negative with resection margins at 0.1 cm and 0,2 cm. Ki67, which is a nuclear protein expressed in cells that are actively dividing, and it is commonly used as a marker of cell proliferation, was at 16%.
The multidisciplinary team meeting decided to refer the patient to the oncological team to request additional tests and to monitor the patient and search for a genetic predisposition.
The patient continues to be closely monitored through regular follow-up appointments, which include clinical examination, imaging studies, and tumor markers.
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Image 1: The patient’s CT scan and an MRI showed images of wirsung duct dilation and the duodenal process.
White arrow showing the wirsung bile dilation.
Brown arrow showing the duodenal process.

Discussion:
The NEN, which takes place in the duodenum, represents a rare entity (1.9% of gastrointestinal NEN and up to 3% of the duodenal tumors), but the incidence has been increasing during the last few years due to the development of better diagnostic tools. [9], [10] Most D-NENs are found in the first and second duodenum, with approximately 20 % in the ampullary region when it’s in the second duodenum [18], less than 10% are functional.[5]
Neuroendocrine cells are an inseparable part of the endocrine system, which is composed of small cell clusters dispersed throughout the body. These cells are primarily found in the submucosa and mucosa of the gastroentero-pancreatic tissues. They can also be found in different organs, their roles are especially in releasing digestive enzymes, regulating homeostasis, and several body functions.[1], [3]
NEN are most often sporadic and diagnosed incidentally, or in the presence of nonspecific clinical signs related to tumor localization.  Diagnosis of functional NEN can be facilitated due to hormone/neuropeptide secretion which can help orientate the tumor’s location. In the table below, you can find different signs and markers present in the main syndromes of d-NEN, classified from most to least frequent.[3], [4]
	Symptoms
	Main symptoms
	Specific markers

	Carcinoid
	- Spontaneous or encouraged vasomotor flushes (Alcohol, food, stress, treatments...), lacrimation, telangiectasis, hypersialorrhea
-Diarrhea (secretory and motor) abdominal pain
-Carcinoid heart disease (especially right sided valvopathy)
-Bronchospasm
-Malnutrition, pellagra
	Urinary 5-Hydroxyindoleacetic Acid > 50 µmol/24h

	Insulinoma
	-Adrenergic symptoms (hunger pangs, sweating, pallor, tremors, palpitations, nausea)
-Neuroglycopenic symptoms (headache, confusion, visual blur, irritability, asthenia, amnesia, convulsions, paraesthesia)
-Improvement on full stomach and aggravation on a empty stomach, weight gain
	-Blood glucose < 0.45 g/L
-Insulin ≥ 3 mU/L
-Proinsulin ≥ 5 pmol/L
-Elevated C peptide
-Fasting test

	Gastrinoma (Zollinger-Ellison syndrome)
	-Peptic symptoms (multiple gastric and duodenal ulcers, esophagitis, digestive bleeding, digestive perforations)
-Volumogenic symptoms (secretory diarrhea, vomiting)
-Large gastric folds
	-Gastrinemia while fasting > 10 N (even with proton pump inhibitors, which is very dangerous to stop)
-Gastric pH ≤ 2
-Secretin test (if available): gastrin increase ≥ 120 pg/mL

	Glucagonoma
	-Unbalanced diabetes, weight loss
-Necrolytic erythema migrans, glossitis, stomatitis, perlage
-Diarrhea, phlebitis, anemia, visual disorders,  psychiatric disorders
	-Plasma glucagon > 2 N
-(hyperglycemia)

	VIPoma (Verner-Morrison syndrome)
	-Profuse secretory diarrhea, dehydration, abdominal pain, weight loss
-Facial flushes
	-VIP (vasoactive intestinal peptide)> 2 N
-(hypokalemia, metabolic acidosis, hypercalcemia)


Table 1: showing the Main Functional syndromes associated with duodenal NEN. [4], [5], [8]
However, Ampullary localization of non-functional D-NEN translates into more generic symptoms relating to bile duct compression, especially jaundice, and anemia, which may lead to suspicion of ampullary tumor.[2]
Imaging is essential to diagnosis and staging; it may be divided into two categories: 
Non-specific imaging, including radiological techniques (computed tomography scan and magnetic resonance imaging), these diagnostic methods may indicate the presence of the mass without specifying its neuroendocrine origin. Other scannographic findings may lead to the diagnosis of NEN such as contrast-enhancing, spiculated lymph nodes [8], [10], [11] In our case, there was no radiological sign suggesting that the mass was a NEN, especially no high contrast enhancing suggestive of a highly vascularized tumor.
Specific imaging techniques include nuclear imaging, such as Somatostatin analog PET/CT (Positron emission tomography / computed tomography) which is recommended as part of the initial workup in all patients with metastatic NEN or at risk of regional or distant metastases, 18F-Fluorodeoxyglucose PET/CT’s intense 18FDG uptake is associated with high tumor metabolism and biological aggressiveness, although not specific to NEN, whereas  18F-Fluorodihydroxyphenylalanine (18FDOPA) PET scan’s intense uptake is specific to NNEs with high amino acid metabolism, particularly small intestinal NERs [1], [4] In our case, the patient couldn’t afford nuclear imaging.
Endoscopic techniques, especially endoscopic ultrasound, may have two interests: diagnostic by visualizing the morphology of the mass and taking biopsies, and therapeutic by the endoscopic resection.[1], [2], [7]
NENs create bioactive substances that could be quantifiable to a particular cell type or tumor. Furthermore, several NEN co-secrete substances such as neuron-specific enolase or chromogranin A. Specific hormonal testing guided by clinical presentation can be essential in the diagnosis and surveillance of functional D-NEN such as gastrin, insulin, VIP, and glucagon.[5], [12] In our case, the patient had no hormonal hypersecretion syndrome. 
Local forms account for 81% of cases at diagnosis, leading to a better prognosis rate compared to metastatic forms (the 5 years survival is 96% vs 68 %) and compared to adenocarcinomas (5 years survival in local forms 64%, and in metastatic forms 17%), The existence of lymph node metastases and the prognosis of non-metastatic NENs depend on their clinical, endoscopic, and histological characteristics. [5], [13], [14], [15]
Extension workup includes plasma chromogranin A assay, upper gastrointestinal echo-endoscopy, abdominal computed tomography scan, and/or magnetic resonance imaging) somatostatin receptor nuclear imaging (TEP/CT scan By Ga-DOTA-peptide, or even FDG PET. The main prognostic factors are histological differentiation and grade, tumor stage, gradient, and tumor volume. In our case, prognostic factors were the grading of the tumor (G2), Ki67 at 16%, and its size. [14], [16] These tumors, as shown in our case, typically have a chronic history. Less specific symptoms such as intestinal blockage, hemorrhage, and abdominal pain may be present in some people. Distant metastasis is present in 12% of patients, primarily in the liver, when these symptoms and the carcinoid syndrome are present. [17], [18]
Treatment depends on its type, stage, location, size, and histological grade as suggested by L.de MESTIER and al in the algorithm below. In localized cases, tumor resection, when possible, is the best treatment for a complete tumor excision, and choosing between endoscopic or surgical depends on the size of the tumor. Whereas in metastatic patients, a multidisciplinary treatment strategy, involving somatostatin analogs, chemotherapy, or targeted medicines may be indicated [7], [19]
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Figure1: Local management of non-metastatic duodenal and ampullary NENs. [4],[5],[7]
Conclusion:
Duodenal Neuroendocrine neoplasms are often presented with mild symptoms and a lot of similarities to other duodenal disorders, and as shown in our case, to the ampulla of Vater’s tumor leading to a serious diagnostic challenge. The main inconvenience in asymptomatic forms is delayed treatment. 
Detecting duodenal NENs is based essentially on imaging tests, endoscopy, and biomarker evaluation. Frequently, the main therapeutic strategy is surgical excision, especially for localized tumors. Complete treatment and radical resection are important, even if benign suspicion is present. Keep in mind the possibility of neuroendocrine neoplasms in the ampulla of Vater, because this entity is not sufficiently well known, and is quite rare.  Further research is necessary to enhance therapeutic alternatives and detection techniques to improve diagnosis and therapy. 
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