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Case Report

Gastric Neuroendocrine Tumor Management with Endoscopic Mucosal
Resection
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Gastric carcinoid tumors are rare lesions that account for 7% of all GI carcinoids and if diagnose in early stage, could be manage
completely by endoscopic procedures. During evaluation of A 58 y old diabetic woman due to iron deficiency anemia, a localized
neuroendocrine tumor found and successfully managed by endoscopic mucosal resection. Successful management of these lesions during early
stages by endoscopic procedures, further emphasize on importance of screening and awareness of responsible physicians to keep in mind their
possibility.
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Background
Neuroendocrine tumors (NETs) are neoplasms that originate
from neuroendocrine cell compartments localized in numerous
different organ systems but most frequently found in the
gastrointestinal tract and the bronchopulmonary system. All
these tumors share common features, including growth pattern
and expression of neuroendocrine markers (1). Gastric
carcinoid tumors account for 7% of all GI carcinoids and 0.2%
of all gastric neoplasms (2). In the stomach, the welldifferentiated tumors are mainly of enterochromaffin-like
(ECL) cell origin, with a small minority being of other
endocrine cell types (3).
In this paper we presented a 58 y old diabetic woman due to
iron deficiency anemia with a localized neuroendocrine tumor
that successfully managed by endoscopic mucosal resection.

Case presentation
A 58 y old diabetic woman has been referred for evaluation of
iron deficiency anemia. During the routine laboratory follow
up, her Hb reported to be 9.8 with MCV 78. An upper
endoscopy requested due to history of epigastric pain which
discovered a lesion between greater curvature and fundus with
raised boarders and central ulceration 7*7mm (Figure 1). The
rest of stomach was normal without any atrophic mucosa and
evaluation for H. Pylori infection including serology and stool
Antigen were negative.
Multiple biopsies obtained and
pathologist reported the lesion as a well differentiated low
grade neuroendocrine tumor with mitotic rate of <2/10 HPF and
positive immunohistochemical study (positive CK7,
Synaptophysin, Chromogranin and negative CK20, S-100,
TTF1 and CDX2) (Figure 2 a, b, c). The endoscopic ultrasound
(EUS) determined the mucosal involvement of the lesion
without any further extension (Figure 3) and the patient
scheduled for endoscopic mucosal resection (EMR). During
EMR, after submucosal injection of diluted methylene blue, the
tumor resected en bloc by snare mucosectomy with a safety
margin endoscopically (Figure 4) and the patient discharged on
the same day. Her 3 months follow up endoscopy was normal

without any evidence of tumor recurrence. This case was the
first neuroendocrine tumor which managed by EMR in Ahvaz
Imam Hospital.

Discussion
The occurrence of gastric NETs has been increasing during
the past 50 years, in contrast to the decrease in gastric
adenocarcinomas among western countries (1, 4, 5, 6). Three
clinicopathologic subtypes of ECL cell tumors are recognized.
The type I ECL tumor is associated with diffuse corpusrestricted chronic atrophic gastritis. Type II is associated with
MEN-I, ZES, and hypertrophic gastropathy. Type III tumors are
sporadic are not associated with any distinctive gastric
pathology (7, 8, 9). Types I and II tumors associated with
common hypergastrinemia, whereas type III tumors are
independent of any overt hormonal imbalance.
Type I ECL tumors account for the largest fraction of welldifferentiated NETs of the stomach, are especially prevalent in
older women. They are frequently multiple and multicentric and
generally small and limited to the mucosa or submucosa.
Metastases are rare and survival is excellent (10). Type II ECL
tumors are rare and account for only 6% of gastric carcinoids.
They arise in adult patients of both genders and are also often
multiple, multicentric, small in size, and limited to mucosa and
submucosa. Despite metastases to local lymph nodes, the
survival is excellent and tumor-related death is rare (11). Type
III ECL cell tumors are usually single, isolated growths arising
in the stomach, without any significant underlying gastric
pathology. They are more common in men, usually in their
sixth decade, and without hypergastrinemia and gastrindependent ECL cell hyperplasia. The tumor size may be
significantly larger than in types I and II with invasion of the
stomach wall and metastases in more than 50% of patients and
the median survival for patients with advanced NET is 33
months (11, 12, 13).
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The risk of nodal metastases is dependent on tumor size and
depth, and some have suggested that endoscopic resection alone
may represent adequate therapy for intraepithelial tumors <2
cm and perhaps for tumors <1 cm invading the lamina propria
or submucosa (14). However, this is not a standard approach.
For type 1 and 2 solitary gastric carcinoids smaller than 1 to 2
cm, endoscopic resection represents adequate therapy (9, 15).
Subsequent endoscopic surveillance is needed every 6 to 12
months since these patients continue to exhibit mucosal
changes and hyperplasia of ECL due to sustained
hypergastrinemia. Progression to a malignant phenotype or
disease-related death is rare with small tumors (16). More
aggressive surgical therapy is rarely needed for type 1 gastric
carcinoids unless there is extensive tumor involvement of the
gastric wall, tumor size >2 cm, poorly-differentiated histology
or emergent bleeding (17, 18, 19).
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In this case, the procedure completely removed the lesion and
the patient discharged on the same day. Her 3 months follow up
endoscopy was normal without any evidence of tumor
recurrence.

Conclusion
We recommend upper GI endoscopy in all
patients with unexplained anemia and high
degree suspension for NET.
Acknowledgment
We express our thanks to Pathology Department staffs for their
technical supports.

Figure 1: Endoscopic view of tumoral lesion with raised boarders and central ulceration.

Figure 2: Microscopic view of the lesion as a well differentiated low grade neuroendocrine tumor with mitotic rate of <2/10 HPF and
positive CK7, Synaptophysin, Chromogranin and negative CK20, S-100, TTF1 and CDX2 on immunohistochemical study (HIS).
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Figure 3: EUS determined the mucosal involvement of the lesion without any further extension.

Figure 4: The tumor excised with endoscopic mucosal resection (EMR).

References
1.
2.
3.

4.
5.
6.

31

Modlin IM, Lye KD, Kidd M. A 5‐decade analysis of 13,715 carcinoid
tumors. Cancer. 2003;97(4):934-59.
Maggard MA, O'Connell JB, Ko CY. Updated population-based review of
carcinoid tumors. Annals of surgery. 2004;240(1):117-22.
Burkitt MD, Pritchard DM. Review article: pathogenesis and management of
gastric carcinoid tumours. Alimentary pharmacology & therapeutics.
2006;24(9):1305-20.
Langseth H, Gislefoss RE, Martinsen JI. Cancer Registry of Norway, Cancer
in Norway 2008.
Goh KL. Changing trends in gastrointestinal disease in the Asia–Pacific
region. Journal of digestive diseases. 2007;8(4):179-85.
Kelley JR, Duggan JM. Gastric cancer epidemiology and risk factors.
Journal of clinical epidemiology. 2003;56(1):1-9.

7.

Solcia E, Rindi G, Buffa R, Fiocca R, Capella C. Gastric endocrine cells:
types, function and growth. Regulatory peptides. 2000;93(1):31-5.
8. Burkitt MD, Pritchard DM. Pathogenesis and management of gastric
carcinoid tumours. Aliment Pharmacol Ther. 2006; 24 (8):1305-20.
9. Borch K, Ahren B, Ahlman H. Gastric carcinoids: Biologic behavior and
prognosis after differentiated treatment in relation to type. Ann Surg . 2005;
24(5):64-73.
10. Borch K, Renvall H, Liedberg G. Gastric endocrine cell hyperplasia and
carcinoid tumors in pernicious anemia. Gastroenterology. 1985; 8(6):63848.
11. Modlin IM, Lye KD, Kidd M. Carcinoid tumors of the stomach. Surgical
oncology. 2003;12(2):153-72.
12. Delle Fave G, Kwekkeboom DJ, Van Cutsem E, Rindi G, Kos-Kudla B,
Knigge U, Sasano H, Tomassetti P, Salazar R, Ruszniewski P. ENETS

Jundishapur J Oncol. 2016 March; 2(1):29-32

EMR of Gastric Neuroendocrine Tumor

consensus guidelines for the management of patients with gastroduodenal
neoplasms. Neuroendocrinology. 2012;95(2):74-87.
13. Plöckinger U, Rindi G, Arnold R, Eriksson B, Krenning EP, De Herder WW,
Goede A, Caplin M, Öberg K, Reubi JC, Nilsson O. Guidelines for the
diagnosis and treatment of neuroendocrine gastrointestinal tumours.
Neuroendocrinology. 2004;80(6):394-424.
14. Saund MS, Al Natour RH, Sharma AM, Huang Q, Boosalis VA, Gold JS.
Tumor size and depth predict rate of lymph node metastasis and utilization of
lymph node sampling in surgically managed gastric carcinoids. Annals of
surgical oncology. 2011;18(10):2826-32.
15. Uygun A, Kadayifci A, Polat Z, Yilmaz K, Gunal A, Demir H, Bagci S.
Long‐term results of endoscopic resection for type I gastric neuroendocrine
tumors. Journal of surgical oncology. 2014;109(2):71-4.

32

Alavinejad P et al.

16. Schindl M, Kaserer K, Niederle B. Treatment of gastric neuroendocrine
tumors: the necessity of a type-adapted treatment. Archives of surgery.
2001;136(1):49-54.
17. Soga J. Early‐stage carcinoids of the gastrointestinal tract. Cancer.
2005;103(8):1587-95.
18. Gladdy RA, Strong VE, Coit D, Allen PJ, Gerdes H, Shia J. Defining
surgical indications for type I gastric carcinoid tumor. Annals of surgical
oncology. 2009;16(11):3154-60.
19. Jordan PH, Barroso A, Sweeney J. Gastric carcinoids in patients with
hypergastrinemia. Journal of the American College of Surgeons.
2004;199(4):552-5.

Jundishapur J Oncol. 2016 March; 2(1):29-32

