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Abstract

BACKGROUND

Neuroendocrine neoplasms (NENs) are a heterogeneous group of neoplasms arising
from neuroendocrine cells, which contribute a small fraction of gastrointestinal (GI)
malignancies. Duodenal neuroendocrine tumors (dNETs) represent 2% of all
Gastroenteropancreatic  neuroendocrine neoplasms (GEP-NENs). NENs are
heterogeneous in terms of clinical symptoms, location, and prognosis. Non-functional
NETSs are mostly asymptomatic and need a high degree of clinical suspicion. Diagnosis
of NETs is by endoscopic, endosonographic biopsy and histopathological examination

with Immunohistochemistry (IHC) staining for Synaptophysin and Chromogranin A.

CASE SUMMARY

We present case reports of 5 patients obtained over a period of 10 years in our center
with duodenal neuroendocrine tumors. One patient had moderately differentiated NET
and the remaining four had well-differentiated NET. Surveillance endoscopy was

recommended in all the patients and is kept under regular follow-up after performing




endoscopic therapy using EMR in 4 of them and one patient was advised to undergo a

Whipple procedure.

CONCLUSION

Recently the number of reported cases of NETs has increased due to advancements in
diagnostic modalities and prevalence has increased because of longer duration of
survival. The management differs based on the site, size, proliferation grade, and locally
invasive pattern. They are slow-growing tumors with a good overall prognosis. The

prognosis correlates with local lymph node status and metastasis.
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Core Tip: NETs are a heterogeneous group of neoplasms arising from neuroendocrine
cells. They are heterogeneous in terms of clinical symptoms, location, and prognosis.
Non-functional NETs are mostly asymptomatic and need a high degree of clinical
suspicion. Duodenal neuroendocrine tumors represent nearly 2% of all
Gastroenteropancreatic neoplasms, most of which are sporadic and non-functional. D-
NETs are having slight male predominance, with the average age at diagnosis being 60
years. They are small-sized lesions, with the most common functional d-NET being
gastrinoma followed by somatostatinoma. NETs are categorized by WHO classification,
and radical surgery is the only curative therapy. Endoscopic therapy is especially
validated for sub centimetric lesions and surgical intervention is recommended for

lesions above 2cms, sporadic gastrinoma, periampullary location, and poorly




differentiated d-NET. Other therapeutic options are cytotoxic chemotherapy,

somatostatin analogues, Interferon alpha, and PRRT apart from symptomatic therapy.

INTRODUCTION

NETs are a heterogeneous group of neoplasms arising from neuroendocrine cells. They

are heterogeneous in terms of clinical symptoms, location, and prognosis. Non-

functional NETs are mostly asymptomatic and need a high degree of clinical suspicion.

Duodenal neuroendocrine tumors represent nearly 2% of all Gastroenteropancreatic

neoplasms, most of which are sporadic and non-functional. D-NETs are having slight

male predominance, with the average age at diagnosis being 60 years. They are often

small-sized lesions, with the most common functional d-NET being gastrinoma

followed by somatostatinoma. NETSs are categorized by WHO classification, and radical

surgery is the only curative therapy. Endoscopic therapy is especially validated for sub

centimetric lesions and surgical intervention is recommended for lesions above 2cms,

sporadic gastrinoma, periampullary location, and poorly differentiated d-NET. Other

therapeutic options are cytotoxic chemotherapy, somatostatin analogues, Interferon

alpha, and PRRT apart from symptomatic therapy.

TABLE 1: WHO 2022 CLASSIFICATION OF EPITHELIAL NEUROENDOCRINE
EOPLASMS FOR GASTROINTESTINAL AND PANCREATICOBILIARY TRACT!

NEUROENDOCRINE NEOPLASM

CLASSIFICATION

DIAGNOSTIC CRITERIA

WELL DIFFERENTIATED NEUROENDOCRINE TUMOR (NET)

NET, grade 1

NET, grade 2

NET, gradea

<2 mitoses/2 mm? and/ or Ki67<3%




2-20 mitoses/2 mm?2 and/or Ki67 3-20%

>20 mitoses/2 mm?2 and/ or Ki67>20%

POORLY DIFFERENTIATED NEUROENDOCRINE CARCINOMA (NEC)
Small cell NEC

Large cell NEC
>20 mitoses/2 mm? and/ or Ki67>20%

(often>70%), and small cell cytomorphology

>20 mitoses/2 mm? and/ or Ki67>20%

(often>70%), and large cell cytomorphology

CASE PRESENTATION

Chief complaints

TABLE 2: SYNOPSIS OF d-NET CASES IN OUR CENTRE
Age/ Gender

CLINICAL PRESENTATION

UGIE

CECT

EUS (Linear EUS probe was used)

MANAGEMENT

57Y, Male

Bloating, epigastric pain for 2 years, vomiting for 15 days
Two nodular lesions with mucosal erosions in D1

Normal




Two small sessile nodular lesions measuring 5mm in the posterior wall of D1 from the
second layer, homogenous echotexture, regular margins with no vascularity
Endoscopic submucosal resection

52Y, Male

Epigastric pain for 15 days, melena for 1 day

Polypoid lesion of size 2-2.5cms in the lateral wall of D1 with superficial erosions
Lobulated, homogenously enhancing endoluminal lesion involving the D1 and D2 part
of duodenum measuring 4.2*3cms, partially involving the ampullary region of the
duodenum with the normal common bile duct, pancreas shows tiny focal discrete areas
of calcification with atrophy in the neck of the pancreas, there is also dilatation of
pancreatic duct (5mm) with features suggestive of chronic pancreatitis, few sub
centimetric lymph nodes were noted in precaval region behind the uncinate process
5*3cms small homogenous submucosal swelling arising from the second layer in the D2
with no definite margins and no surface irregularity and no vascularity, heteroechoic
pancreas with no calculi

Whipple procedure

53Y, Male

Epigastric pain for 3 mo

Single sessile polypoidal lesion of size 0.5*0.5cms in D1 with normal overlying mucosa
Normal

Single small sessile lesion measuring 5mm in the superior wall of D1 from the second
layer, homogenous echotexture, regular margins with no vascularity

Endoscopic submucosal resection

35Y, Male

Heartburn, epigastric pain, recurrent oral aphthous ulcerations for 4 mo

3 nodular sub centimetric lesions in the anterior wall of the D1 segment of the

duodenum

Normal




3 small sessile lesions largest measuring 8mm in the anterior wall of D1 arising from the
second layer, homogenous echotexture, regular margins with no vascularity
Endoscopic submucosal resection

50Y, Male

Melena for 4 mo

2 small polyps with ulceration in the D1 segment

Normal

2 small sessile lesions largest measuring 5mm in the anterior wall of D1 from the second
layer, homogenous echotexture, regular margins with no vascularity

Endoscopic submucosal resection

Biopsies taken during endoscopy were suggestive of the lesion arising from lamina
propria and muscularis propria with monomorphic cells arranged in focal nesting
pattern showing stippled chromatin and eosinophilic cytoplasm with IHC showing
synaptophysin and chromogranin positivity. Ki67 of 1% suggestive of well-
differentiated NET (G1) was seen in the first four patients, while the last patient had
Ki67 of 3% suggestive of moderately differentiated NET (G2).

History of present illness

We report 5 cases of d-NET, of which all are males and the age at presentation varied
from 35 years to 57 years. All of them were symptomatic at the presentation. Pain in the
abdomen was seen in 4/5 (80%) and overt GI bleeding in 2/5 (40%) and one patient had

recurrent oral aphthous ulcerations.

History of past illness

Not contributory

Personal and family history

Not contributory




Physical examination

Not contributory

Laboratory examinations

Lesions were found in the duodenal bulb in 5/5 patients, with one of them having the
lesion extending towards the periampullary region. 2 or more lesions were found in 3/5
patients (60%). Lesion size varied from 5 mm to 25 mm among the cohort, of which 4/5
patients had sub-centimetric lesions. 4/5 patients had well-differentiated NET, whereas
one patient had moderately differentiated NET.

Imaging examinations

FIGURE 1: UPPER GI ENDOSCOPY IMAGE OF 57year male with G1 d-NET




FIGURE 2: HAEMATOXYLIN AND EOSIN STAINING IN LOW POWER VIEW OF
57year male with G1 d-NET

FIGURE 3: HAEMATOXYLIN AND EOSIN STAINING IN HIGH POWER VIEW OF
57year male with G1 d-NET




FIGURE 4: ENDOSCOPIC ULTRASOUND IMAGE OF 57year male with G1 d-NET

FIGURE 5: UPPER GI ENDOSCOPY OF 52year male with G1 d-NET




FIGURE 6: HAEMATOXYLIN AND EOSIN STAINING IN LOW POWER VIEW OF
53year male with G1 d-NET

FIGURE 7: IHC staining in low power view of 53year male patient with G1 d-NET

FINAL DIAGNOSIS

Duodenal neuroendocrine tumor (non functional)

TREATMENT




4/5 patients underwent endoscopic therapy by using EMR and one patient was
advised to undergo the Whipple procedure given the size of the lesion precluding

endoscopic therapy.

OUTCOME AND FOLLOW-UP

Patients were followed up in our center on a 3-6 moly basis or whenever they are
symptomatic and patient number 2 was advised to undergo the Whipple procedure was

lost to follow up

DISCUSSION

Neuroendocrine tumors (NET) arise from the peptide neurons and neuroendocrine cells

and can be functional or non-functional. NETs are seen in the gastrointestinal (GI) tract

(43%), lung (30), and pancreas (7%)?>. Gastroenteropancreatic NETs (GEP-NETs) account

for 0.4%_to 1.8% of all gastrointestinal malignancies®.

dNETs comprise 1%-3% of primary duodenal tumors?, 11% of small intestinal NETs,

and 5%-8% of all GI-NETs. dNETs are slightly more common in males than females

(1.5:1)°. The mean age of presentation of gastrinomas and somatostatinomas is 47 and 50

years, respectively!l. The overall median age at diagnosis is 60-62 years!!. The mean age

at diagnosjg of NEC patients is 66-70 years!!.

d-NETs include well-differentiated neuroendocrine tumors (NETs), poorly

differentiated neuroendocrine carcinomas (NECs), and mixed neuroendocrine non-
uroendocrine neoplasms (MiNENSs).

The majority of d-NETs are found in the bulb and descending part of the duodenum,

and 20% of dNETs are found in the periampullary region2. Non-functioning gastrin-

producing NETs typically occur in the duodenal bulb, while all somatostatin-producing
ETs are almost exclusive to the major and minor ampullary regions?.

d-NETs are often small, more than 75% are <2 cm in size and located in mucosa or

submucosal?; Metastasis to lymph nodes is seen in 40-60% and to the liver in 10% of

cases at diagnosis!?.




Most of the d-NETSs occur sporadically (75-80%)*. A minority of tumors arise in genetic

background, gastrinomas in multiple endocrine neoplasia type 1 (MEN1) syndromes,
and somatostatin cell tumors in type 1 neurofibromatosis. Nearly 10% of d-NETs can
occur as multiple tumors, which should raise suspicion of MEN-1. It has been reported
that approximately 25-33% of patients with d-NETs and Zollinger Ellison syndrome,
actually have undiagnosed MEN-17.

The majority of d-NETs are non-functional (9%) whereas only 10% are functional
tumors®>. The most common symptoms are abdominal pain (37%), upper
gastrointestinal bleeding (21 %), anemia (21%), and jaundice (18% )°.

The most common functional d-NET is Gastrinoma and the second most common is
Somatostatinoma®. The most common manifestation of the somatostatinoma syndrome
of gastrointestinal distress, gallstones, and diabetes is the presence of pancreatic tumors
or extra-pancreatic tumors that exceed 4 cm in size. Gangliocytic paragangliomas are
rarel4.

Upper GI endoscopy typically shows a single small sessile pale lesion in the duodenal
cap or bulb. EUS can find tumors in the submucosa and is important for determining
the layer of origin of the lesion as well as the depth of the invasion and the number of
lymph nodes. CT js the initial imaging study for the evaluation of a NET, though MRI is
considered to be superior for the detection and follow-up of both primary tumors and
liver metastases.!”

The mgjority of GEP-NETs can be visualized using somatostatin receptor scintigraphy
(SRS). 18F-deoxyglucose (FDG)-PET has significant uptake only in poqguly differentiated
tumors, and it should be performed only if SRS is negative!’. The use of 18F-
deoxyglucose (FDG) PET is mandatory in all patients with G3 d-NETs and is optional
for G1 and G2 tumors?2.

The pathologic diagnosis is established according to morphology and architectural
pattern and IHC staining. Protocol for histopathological examination of dNETs includes

procedure done to acquire the biopsy sample, tumor site, size, focality, grade of




differentiation, mitotic rate, Ki67 Labeling index, histologic subtype, tumor margins,
and extension, lymphovascular and perineural invasion, lymph node status.
Prognosis depends on according to the tissue of origin, the grading and differentiation,
the stage, the aggressiveness, the functionality, the surgical outcome, and the presence
of hereditary disease. The 5-year survival rate is 80%-85% with well-differentiated D-
NETs and 72% in NEC!8
Endoscopic resection, either with EMR or ESD, is r tumors <10 mm confined to the
submucosa with no lymph node or distant metastases. EFTR was feasible and effective
in the management of large (>10 mm) duodenal subepithelial lesions and in a study on
20 patients?? it was observed that there are higher rates of RO resection with exposed
EFTR method whereas the non-exposed EFTR method has been shown to have a lesser
risk of peritoneal dissemination of tumor cells and extraluminal spillage of
gastrointestinal content and is also technically easier, faster to performa?!.
Surgical interventions are recommended in_all tumors larger than 20 mm, sporadic
gastrinomas, and all periampullary dNETs, after endoscopic methods in the case of G1
or G2 dNETs with positive margins, G3 histological grading, invasion into a muscular
layer or lymphovascular system? Systemic treatment of patients with NETs involves
chemotherapy, interferon-a, everolimus, and itinib. Ampullary tumors are treated
as a separate entity?). Somatostatin analogues should be used for G1 and G2 tumors?,
while cisplatin and etoposide should be used for G3 dNETs!. Everolimus may be
effective for patients with G2 dNETs. Peptide receptor radionuclide therapy should be
used for patients with positive SRS and progressive disease2. Results of immunotherapy
using immune checkpoint inhibitors and the use istone deacetylase inhibitors are
promising in recent reports!®. In ongoing clinical trials, Surufatinib, a novel tyrosine
kinase inhibitor targeting immune cells and angiogenesis was found to be effective in
eating NETs?
According to the ENETS! guidelines, when non-functional dNETs are completely

removed by using endoscopic techniques, a follow-up visit, with UGIE, US, or CT, and




plasma CgA levels, should be performed at 6, 24, and 36 months following such
treatment. Surgical resection of dNETs should be followed up by CT, SRS, and CgA
levels performed at 6 and 12 mo after surgery, and then annually for a minimum of 3
years. Re-evaluation of untreated patients with metastatic /inoperable dNETs should be

performed at 3-6 moly intervals by CgA, CT, and /or US and SRS.

CONCLUSION

dNETs are rare tumors that require a higher degree of suspicion and as they present
with few, nonspecific GI symptoms, all duodenal lesions need a biopsy and IHC
staining for diagnosis. D-NETs are amenable to EMR, and they need to be kept under

close follow-up.
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