
World Journal of
Clinical Cases

World J Clin Cases  2019 September 6; 7(17): 2413-2657

ISSN 2307-8960 (online)

Published by Baishideng Publishing Group Inc



W J C C World Journal of
Clinical Cases

Contents Semimonthly  Volume 7  Number 17  September 6, 2019

MINIREVIEWS
2413 Multifocal  G1-G2  gastric  neuroendocrine  tumors:  Differentiating  between  Type  I,  II  and  III,  a

clinicopathologic review
Algashaamy K, Garcia-Buitrago M

2420 Attention deficit hyperactivity disorder and comorbidity: A review of literature
Gnanavel S, Sharma P, Kaushal P, Hussain S

ORIGINAL ARTICLE

Case Control Study

2427 Dietary manipulation and testosterone replacement therapy may explain changes in body composition after

spinal cord injury: A retrospective case report
Gorgey AS, Lester RM, Ghatas MP, Sistrun SN, Lavis T

Retrospective Study

2438 Risk factors, clinical features, and short-term prognosis of spontaneous fungal peritonitis in cirrhosis: A

matched case-control study
Huang CH, Pang LT, Xu LC, Ge TT, Xu QM, Chen Z

2450 Incidence  of  portal  vein  thrombosis  after  splenectomy and its  influence  on transjugular  intrahepatic

portosystemic shunt stent patency
Dong F, Luo SH, Zheng LJ, Chu JG, Huang H, Zhang XQ, Yao KC

Observational Study

2463 Multiplex gene expression profile in inflamed mucosa of patients with Crohn’s disease ileal localization: A

pilot study
Giudici  F,  Lombardelli  L,  Russo E,  Cavalli  T,  Zambonin  D,  Logiodice  F,  Kullolli  O,  Giusti  L,  Bargellini  T,  Fazi  M,

Biancone L, Scaringi S, Clemente AM, Perissi E, Delfino G, Torcia MG, Ficari F, Tonelli F, Piccinni MP, Malentacchi C

Prospective Study

2477 Analysis of the postoperative hemostatic profile of colorectal cancer patients subjected to liver metastasis

resection surgery
Perez Navarro G, Pascual Bellosta AM, Ortega Lucea SM, Serradilla Martín M, Ramirez Rodriguez JM, Martinez Ubieto J

SYSTEMATIC REVIEW
2487 Systematic review of ablative therapy for the treatment of renal allograft neoplasms

Favi E, Raison N, Ambrogi F, Delbue S, Clementi MC, Lamperti L, Perego M, Bischeri M, Ferraresso M

WJCC https://www.wjgnet.com September 6, 2019 Volume 7 Issue 17I

https://www.wjgnet.com


Contents
World Journal of Clinical Cases

Volume 7  Number 17  September 6, 2019

CASE REPORT
2505 Subcutaneous sarcoidosis of the upper and lower extremities: A case report and review of the literature

Mehrzad R, Festa J, Bhatt R

2513 Atypical cutaneous lesions in advanced-stage Hodgkin lymphoma: A case report
Massaro F, Ferrari A, Zendri E, Zanelli M, Merli F

2519 Characteristics of multiple nodules in a patient with pulmonary Langerhans cell histiocytosis: A case report
Kanaji N, Tokunaga Y, Ishikawa R, Watanabe N, Kadowaki N

2526 Impact of continuous local lavage on pancreatic juice-related postoperative complications: Three case reports
Hori T, Ogawa K, Yamamoto H, Harada H, Matsumura K, Yamamoto M, Yamada M, Yazawa T, Kuriyama K, Tani M,

Yasukawa D, Kamada Y, Aisu Y, Tani R, Aoyama R, Nakayama S, Sasaki Y, Nishimoto K, Zaima M

2536 Adult intussusception caused by colonic anisakis: A case report
Choi YI, Park DK, Cho HY, Choi SJ, Chung JW, Kim KO, Kwon KA, Kim YJ

2542 Robotic-assisted resection of ovarian tumors in children: A case report
Xie XX, Wang N, Wang ZH, Zhu YY, Wang JR, Wang XQ

2549 Synovial sarcoma in the plantar region: A case report and literature review
Gao J, Yuan YS, Liu T, Lv HR, Xu HL

2556 Severe serous cavity bleeding caused by acquired factor V deficiency associated with lymphatic leakage in a

hemodialysis patient: A case report
Zhao WB, Chen YR, Luo D, Lin HC, Long B, Wu ZY, Peng H

2562 Supermicrosurgery in fingertip defects-split tibial flap of the second toe to reconstruct multiple fingertip

defects: A case report
Wang KL, Zhang ZQ, Buckwalter JA, Yang Y

2567 Ultrasound-guided fascia iliaca compartment block combined with general anesthesia for amputation in an

acute myocardial infarction patient after percutaneous coronary intervention: A case report
Ling C, Liu XQ, Li YQ, Wen XJ, Hu XD, Yang K

2573 Rare spontaneous intrahepatic portosystemic shunt in hepatitis B-induced cirrhosis: A case report
Tan YW, Sheng JH, Tan HY, Sun L, Yin YM

2580 Imaging of mixed epithelial and stromal tumor of the kidney: A case report and review of the literature
Ye J, Xu Q, Zheng J, Wang SA, Wu YW, Cai JH, Yuan H

2587 Allogenic tooth transplantation using 3D printing: A case report and review of the literature
Xu HD, Miron RJ, Zhang XX, Zhang YF

WJCC https://www.wjgnet.com September 6, 2019 Volume 7 Issue 17II



Contents
World Journal of Clinical Cases

Volume 7  Number 17  September 6, 2019

2597 Fecal microbiota transplantation as an effective initial therapy for pancreatitis complicated with severe

Clostridium difficile infection: A case report
Hu Y, Xiao HY, He C, Lv NH, Zhu L

2605 Organ-associated pseudosarcomatous myofibroblastic proliferation with ossification in the lower pole of the

kidney mimicking renal pelvic carcinoma: A case report
Zhai TY, Luo BJ, Jia ZK, Zhang ZG, Li X, Li H, Yang JJ

2611 Treating aplasia cutis congenita in a newborn with the combination of ionic silver dressing and moist

exposed burn ointment: A case report
Lei GF, Zhang JP, Wang XB, You XL, Gao JY, Li XM, Chen ML, Ning XQ, Sun JL

2617 Cause of postprandial vomiting - a giant retroperitoneal ganglioneuroma enclosing large blood vessels: A

case report
Zheng X, Luo L, Han FG

2623 Carcinoma ex pleomorphic adenoma of the trachea: A case report
Gao HX, Li Q, Chang WL, Zhang YL, Wang XZ, Zou XX

2630 Wilson disease associated with immune thrombocytopenia: A case report and review of the literature
Ma TJ, Sun GL, Yao F, Yang ZL

2637 Calcifying fibrous tumor of the mediastinum: A case report
Qi DJ, Zhang QF

2644 Brachiocephalic artery stenting through the carotid artery: A case report and review of the literature
Xu F, Wang F, Liu YS

2652 An extremely rare pedunculated lipoma of the hypopharynx: A case report
Sun Q, Zhang CL, Liu ZH

WJCC https://www.wjgnet.com September 6, 2019 Volume 7 Issue 17III



Contents
World Journal of Clinical Cases

Volume 7  Number 17  September 6, 2019

ABOUT COVER Editorial Board Member of World Journal of Clinical Cases, Marianna Luongo,
MD, Doctor, Surgeon, Department of Neurosurgery, Azienda Ospedaliera
Regionale San Carlo, Potenza 85100, Italy

AIMS AND SCOPE The primary aim of the World Journal of Clinical Cases (WJCC) is to provide
scholars and readers from various fields of clinical medicine with a
platform to publish high-quality clinical research articles and communicate
their research findings online.
  The WJCC mainly publishes case reports, case series, research results and
findings in the field of clinical medicine covering a wide range of topics
including diagnostic, therapeutic, and preventive modalities.

INDEXING/ABSTRACTING The WJCC is now indexed in PubMed, PubMed Central, Science Citation Index

Expanded (also known as SciSearch®), and Journal Citation Reports/Science Edition.

The 2019 Edition of Journal Citation Reports cites the 2018 impact factor for WJCC

as 1.153 (5-year impact factor: N/A), ranking WJCC as 99 among 160 journals in

Medicine, General and Internal (quartile in category Q3).

RESPONSIBLE EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Yan-Xia Xing

Proofing Production Department Director: Yun-Xiaojian Wu

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16, 2013

FREQUENCY
Semimonthly

EDITORS-IN-CHIEF
Dennis A Bloomfield, Sandro Vento

EDITORIAL BOARD MEMBERS
https://www.wjgnet.com/2307-8960/editorialboard.htm

EDITORIAL OFFICE
Jin-Lei Wang, Director

PUBLICATION DATE
September 6, 2019

COPYRIGHT
© 2019 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS
https://www.wjgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS
https://www.wjgnet.com/bpg/GerInfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https://www.wjgnet.com/bpg/gerinfo/240

PUBLICATION MISCONDUCT
https://www.wjgnet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE
https://www.wjgnet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS
https://www.wjgnet.com/bpg/GerInfo/239

ONLINE SUBMISSION
https://www.f6publishing.com

© 2019 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

WJCC https://www.wjgnet.com September 6, 2019 Volume 7 Issue 17IX

mailto:bpgoffice@wjgnet.com


W J C C World Journal of
Clinical Cases

Submit a Manuscript: https://www.f6publishing.com World J Clin Cases  2019 September 6; 7(17): 2413-2419

DOI: 10.12998/wjcc.v7.i17.2413 ISSN 2307-8960 (online)

MINIREVIEWS

Multifocal G1-G2 gastric neuroendocrine tumors: Differentiating
between Type I, II and III, a clinicopathologic review

Khaled Algashaamy, Monica Garcia-Buitrago

ORCID number: Khaled Algashaamy
(0000-0002-4339-4404); Monica
Garcia-Buitrago
(0000-0003-1146-4284).

Author contributions: Algashaamy
K and Garcia-Buitrago M wrote
this review.

Conflict-of-interest statement: The
authors have nothing to disclose.

Open-Access: This article is an
open-access article which was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution Non
Commercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See:
http://creativecommons.org/licen
ses/by-nc/4.0/

Manuscript source: Invited
manuscript

Received: April 23, 2019
Peer-review started: May 8, 2019
First decision: May 31, 2019
Revised: July 26, 2019
Accepted: August 20, 2019
Article in press: August 20, 2019
Published  online:  September  6,
2019

P-Reviewer: Aoyagi K, Goral V
S-Editor: Wang JL
L-Editor: A
E-Editor: Qi LL

Khaled Algashaamy, Monica Garcia-Buitrago, Department of Pathology and Laboratory
Medicine, Jackson Memorial Hospital, University of Miami, Miller School of Medicine,
Miami, FL 33136, United States

Corresponding author: Khaled Algashaamy, MBBS, MD, Doctor, Department of Pathology
and Laboratory Medicine, Jackson Memorial Hospital, University of Miami, Miller School of
Medicine, Holtz Center, 1611 NW 12th Avenue, Suite 2044, Miami, FL 33136, United States.
khaled.algashaamy@jhsmiami.org

Abstract
Gastric neuroendocrine tumors (gNETs) are a rare entity that is increasing in
incidence. Different pathophysiological processes can lead to the development of
these tumors, appropriate histological analysis is necessary to differentiate
between grade 1 (G1) and grade 2 (G2) tumors as this will impact the
management of these patients based on their increased risk of lymph node and
distant metastases. To provide a comprehensive clinicopathologic review of
multifocal gastric neuroendocrine tumors, with particular emphasis on G1 and
G2 tumors and differentiating between types I, II and II and risk stratification
based upon immunohistochemical profile. This review is based on peer-reviewed
literature and the authors’ experience. gNETs are a heterogenous group of
tumors that is rising in incidence. These lesions while arise from the same cell
type, they have different etiologies. Identifying the type of gNETs is a collective
effort of clinical and pathologic correlation. The correct grading and staging of
these lesions are of paramount significance, due its impact on patient
management and prognosis.

Key words: Gastric neuroendocrine tumors; Enterochromaffin like cells; Histopathological
features; Immunohistochemistry; Diagnosis; Treatment
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Core tip: Gastric neuroendocrine tumors are a rare entity with increasing incidence.
Different pathophysiological processes can lead to the development of these tumors,
appropriate histological analysis is necessary to differentiate between grade 1 (G1) and
grade 2 (G2) tumors as this will impact the management of these patients based on their
increased risk of lymph node and distant metastases. In this mini-review article, we aim
to provide a comprehensive clinicopathologic review of multifocal gastric
neuroendocrine tumors, with particular emphasis on G1 and G2 tumors and
differentiating between types I, II and II and risk stratification based upon
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immunohistochemical profile. We have based this review on peer-reviewed literature
and the authors’ experience.

Citation: Algashaamy K, Garcia-Buitrago M. Multifocal G1-G2 gastric neuroendocrine
tumors: Differentiating between Type I, II and III, a clinicopathologic review. World J Clin
Cases 2019; 7(17): 2413-2419
URL: https://www.wjgnet.com/2307-8960/full/v7/i17/2413.htm
DOI: https://dx.doi.org/10.12998/wjcc.v7.i17.2413

INTRODUCTION
Neuroendocrine tumors (NETs) of the gastrointestinal (GI) and pancreaticobiliary
tracts are a heterogeneous group of tumors that have a diverse biologic and clinical
profile  that  varies  according  to  the  primary  tumor  site  of  origin,  and  its
histopathologic features[1-4]. Gastric neuroendocrine tumors (gNETs), which are the
product of the neoplastic transformation of the enterochromaffin like cells (ECL) of
the gastric mucosa, are a rare and indolent category of neuroendocrine tumors that
has  witnessed a  rise  in  incidence  due to  the  widespread use  of  upper  digestive
endoscopy and the technical  refinement of  endoscopists[5].  In this  article we will
review the histopathological features, immunohistochemistry, differential diagnosis,
treatment, prognosis and outcome of these lesions.

HISTOPATHOLOGICAL FEATURES
The ECL cells play a fundamental role in the regulation of acid secretion, which is
essential  to understand the gNET classification into subtypes,  each with distinct
management and prognosis. Following food intake, the G cells of the antrum secrete
gastrin which in turn stimulates the ECL cells along with the histamine-producing
parietal cells to secrete hydrochloric acid (HCL), this phase is inhibited through a
negative feedback mechanism that comes from the D cells, which through HCL acid
stimulation secrete somatostatin reducing the secretion of gastrin[6].

Gastric neuroendocrine tumors are classified based on their location, syndromic
association, clinical behavior and demographic profile, as follows. (Table 1).

Type I
These lesions correspond to the majority of gNETs found in the stomach (70%-80%),
they are usually multiple small nodules/polyps in the gastric body and are limited to
the mucosa and submucosa.  These lesions are usually found in association with
autoimmune chronic atrophic gastritis.  The presence of anti-parietal  cell  or anti-
intrinsic factor antibodies leads to the destruction of the parietal cells reducing the
level  of  hydrochloric  acid  (achlorhydria),  which in  turn eliminates  the  negative
feedback inhibition of gastrin production by G cells leading to hypergastrinemia, this
excess hormone production favors the appearance of multiple small lesions that are
generally indolent and may regress. Lymph node metastases are very rare and occur
only when the tumors are large (greater than 2 cm) and infiltrate the muscularis
propria. These characteristics give these tumors a little aggressive behavior; however,
they have an overall good prognosis[7]. They are clinically associated with pernicious
or megaloblastic anemia due to the body’s inability to absorb vitamin B12 secondary
to a decrease in intrinsic factor[8]. The findings on upper GI endoscopy include soft
yellowish and transparent vasculature seen in the antral mucosa, contrasting with the
smooth, erythematous looking mucosa of normal areas. The neuroendocrine tumors
are seen as  minute (less  than 1-2 cm) and frequently multiple  polyps (Figure 1).
Histologic  examination shows atrophied gastric  oxyntic  mucosa with occasional
intestinal,  pseudopyloric  or  pancreatic  acinar  metaplasia  with  nodules  that  are
composed of sheets or nests of neuroendocrine cells. When these nodules measure
less than 5 mm in greatest linear dimension, they should be named neuroendocrine
microadenomas, rather than neuroendocrine tumors. These tumors usually exhibit nil
mitotic activity and a low Ki67 proliferation index of less than 3%, compatible with
well differentiated neuroendocrine tumors, grade 1 (G1) (Figure 1 and Figure 2).

Type II
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Table 1  Features of Types I, II and III gastric neuroendocrine tumors

Location Clinical
association Metastasis Ki67 proliferation

index Prognosis Size

Type I Body Pernicious anemia;
Atrophic Gastritis

Rare < 3% Good Variable < 1-2 cm

Type II Body Multiple Endocrine
Neoplasia type 1,
Zollinger-Ellison
syndrome

10%-30%
metastasize

< 3%; Rarely 3%-
20%

Variable prognosis
but overall benign
behavior

< 2cm

Type III Any part of stomach No clinical
association

Very common 3%-20%; Rarely
>20%

Aggressive behavior > 2cm

These lesions account for 7% of gNETS, they are usually small, multiple tumors and
have a bimodal  age distribution affecting young adults  with multiple endocrine
neoplasia type 1 (MEN1), Zollinger-Ellison syndrome and older adults. MEN1 is a
tumor suppressor gene present at 11q13 locus, the transcription product of MEN1
gene is the Menin protein[9-13]. Biallelic inactivation through a mutation in 1 allele of
MEN1, coupled with the loss of the remaining wild type allele is identified in about
90% of gNETS of this type[14]. Upper GI endoscopy reveals multiple tumors measuring
less than 2 cm noted in the body or fundus of the stomach and an adjacent normal or
hypertrophic gastric  mucosa with clinical  findings of  hypergastrinemia and low
gastric  PH  (hyperchlorhydria)[15].  Serial  measurements  of  serum  gastrin  levels
following intravenous administration of  secretin can be performed and show an
increase in gastrin levels for patients with gastrinoma, while a decrease in gastrin
levels is seen in healthy individuals. Histopathologic examination demonstrates a
gastric oxyntic mucosa with increased oxyntic cell mass due to uninhibited gastrin
stimulation along with nodules of neuroendocrine tumor nests that have negligible
mitotic activity, absent necrosis and typically a low Ki67 proliferation index (less than
3%) compatible with a well differentiated neuroendocrine tumor, G1 and rarely a G2
in the advent of a Ki67proliferation index between 3% to 20%. In contrast to type I
tumors,  10%-30% metastasize.  Neuroendocrine microadenomatosis  is  a  common
feature of MEN1.Tumors greater than 2 cm that invade the muscularis propria and
exhibit vascular invasion are more likely to metastasize.

Type III
These lesions are sporadic tumors and are the second most common gNET. They
occur  in  the  absence  of  ECL  cell  hyperplasia  and  are  not  associated  with
hypergastrinemia, chronic atrophic gastritis, MEN1 or Zollinger- Ellison syndrome.
Upper endoscopy reveals  a  single  solitary lesion,  greater  than 2  cm,  that  can be
located in any part of the stomach. Histopathologic examination shows cords and
nests of tumor cells. Many cases show intermediate cytological atypia characterized
by abundant  amphophilic  cytoplasm,  enlarged nuclei  with  open chromatin  and
prominent nucleoli, single cell apoptosis or extensive necrosis can be identified along
with a Ki67 proliferation index in excess of 3%, thereby making these tumors G2 or in
rare occasions G3 when the Ki67 index exceeds the 20% threshold. Metastases are
common and are associated with larger  size,  angioinvasion,  and invasion of  the
muscularis propria.

IMMUNOHISTOCHEMISTRY
Endocrine cells  of  the GI and pancreaticobiliary tracts  and NETs are labelled by
neuroendocrine  markers,  including  CD56/NCAM1,  leu7/B3GAT1,  protein  gene
product 9.5 (PGP9.5), neuron specific enolase, synaptophysin and chromogranin A. It
is considered that synaptophysin is the most sensitive, and chromogranin A is the
most specific of the neuroendocrine markers. Therefore, in the majority of practices
those two markers are used to determine neuroendocrine differentiation. The other
stains  mentioned  are  not  commonly  used,  due  to  their  low  sensitivity  and
specificity[16].  Grading  of  NETs  is  done  using  the  Ki67  proliferation  index,  as
recommended  by  the  World  Health  Organization  (WHO)  classification  of
neuroendocrine tumors (2010 and most recently in 2017), the labelling index should
be measured in 500-2000 cells in the most proliferative “hot spot” areas[17]. Indices that
are less than 3% are considered a G1 tumor, indices that are between 3% and 20% are
considered G2 tumors and those that have a Ki67 proliferation index higher than 20%
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Figure 1

Figure 1  The neuroendocrine tumors are seen as minute (less than 1-2 cm) and frequently multiple polyps. A: Gastrectomy specimen with multiple
nodules/polyps, ranging in size from 0.5 mm to 2 cm; B: Gastric mucosa showing a neuroendocrine tumor (HE, 40×); C: Nested groups of cells with nuclei showing
“salt and pepper” chromatin and no mitotic activity (HE, 400×); D: Ki67 proliferation index of less than 3%, consistent with a well differentiated neuroendocrine tumor
G1 (Ki67 immunostain, 200×).

are considered to be G3 lesions, based on the latest (2017) WHO recommendation. The
mitotic count is also used in the grading of these tumors, grade 1 tumors have less
than 2/10 HPF, grade 2 tumors have 2-20/10 HPF, and grade 3 tumors have more
than  20/10  HPF  (based  on  2017  WHO  recommendation,  Table  2).Cases  with
discrepancies between the Ki67 proliferation index and the mitotic count comprise
one third of the cases;  and in these cases,  the higher grade should be selected[18].
Combined, these two features have been shown to reflect the clinical behavior and
prognosis of these tumors[19,20].

PROGNOSIS AND PREDICTIVE FACTORS
The prognosis of patients with gNETs is highly variable. According to the WHO,
these neoplasms are classified into different grades with distinct prognosis. Histologic
features that correlate with a favorable prognosis include the following: (a) Growth
within the mucosa-submucosa interface; (b) Bbsence of angioinvasion; (c) Lesion size
less than 1 cm; (d) Absence of endocrine syndrome on clinical evaluation; and (e) Low
mitotic activity[21,22].  Tumor related deaths in Type I  lesions are only observed in
exceptional situations, while 1 out of 10 patients have died from Type II lesions. On
the other hand, type III lesions carried a mortality rate of 27% with a mean survival of
28 mo[23].

STAGING AND TREATMENT
CT scan is recommended for type I and type II lesions that are larger than 2 cm and
for  all  type  III  lesions.  The use  of  magnetic  resonance  imaging of  the  abdomen,
octreotide scintigraphy and PET-CT is limited for specific cases[24]. According to the
AJCC (8th edition), lymph node metastases (N1) are detected in about 5% of type I,
30% of type II and 71% of type III, while distant (liver) metastases (M1) are found in
2.5%, 10% and 69% of cases of type I, II and III, respectively[25]. Therefore, the majority
of ECL cell NETs of type I and II are considered to be stage I, i.e., T1 N0 M0, and only
a selected few would be stage IIa or T2 N0 M0. On the other hand, most type III
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Figure 2

Figure 2  Tumors usually exhibit nil mitotic activity and a low Ki67 proliferation index of less than 3%, compatible with well differentiated neuroendocrine
tumors, grade 1. A: A nodule of neuroendocrine tumor nest of cells with nuclei showing “salt and pepper” chromatin with negligible mitotic activity and absent necrosis
(HE, 400×); B: Ki67 proliferation index of 5%, consistent with a well differentiated neuroendocrine tumor G2 (Ki67 immunostain, 400×); C: Nest of tumors cells,
arranged in nodules, showing intermediate grade cytological atypia characterized by abundant amphophilic cytoplasm, enlarged nuclei with open chromatin and
nucleoli; D: Ki67 proliferation index of more than 20%, consistent with a well differentiated neuroendocrine tumor G3 (Ki67 immunostain, 400×).

lesions fit stages IIa, IIb (T3 N0 M0), IIIa (T4 N0 M0), IIIb (T1 N1 M0) or even IV (any
T, any N, M0)[26].

Treatment of gNETs is a multifaceted approach, depending on the clinical type,
disease extent, degree of differentiation of the lesion and the presence or absence of
poor prognostic indicators. Type I lesions are treated by endoscopic mucosal resection
as  most  of  these  lesions  are  small,  well  differentiated  and  exhibits  excellent
prognosis[27]. Supplementing Vit B12 is also recommended. Surgical treatment of type
I gNETs is reserved for cases in which endoscopic resection is not feasible or when
poor prognostic indicators are present. The choice of the best surgery (i.e., antrectomy,
subtotal or total gastrectomy) for these lesions is also controversial[28]. Antrectomy has
been proposed to remove the gastrin producing G cells; however, failure may occur
due  to  improper  removal  of  those  cells  or  because  the  ECL  cells  have  become
autonomous. This led to the suggestion of subtotal gastrectomy to allow adequate
removal  of  the  G  cells  while  reserving  total  gastrectomy  for  those  cases  with
substantial disease in the gastric fundus[29]. Clinical management for type I gNETs
while available, is hardly an effective option for long term management. The use of
somatostatin analogue (octreotide) has been attempted by some authors; however,
following discontinuation of the treatment it was noted that follow-up serum gastrin
levels increased, and the tumor progressed[30,31]. Type II lesions are usually treated by
localizing and resecting the gastrinoma. Type III lesions are treated more aggressively
with  treatments  including  but  not  limited  to  subtotal,  or  total  gastrectomies
(depending on the location)  with associated lymphadenectomy. The presence of
metastatic disease in the liver is treated by resection if present in a resectable location
otherwise arterial embolization or radioablation have a success rate of 50%[32]. In cases
of type III lesions with extrahepatic metastasis or recurrent disease, systemic cytotoxic
chemotherapy or molecular targeted agents can be introduced.

CONCLUSION
gNETs are a group of tumors that are witnessing a rise in incidence of diagnosis due
to an increase in upper GI endoscopy, and refinement of the endoscopic techniques.
Those lesions while arise from the same group of cells, are different in etiology and

WJCC https://www.wjgnet.com September 6, 2019 Volume 7 Issue 17

Algashaamy K et al. Multifocal G1-G2 gastric neuroendocrine tumors

2417



Table 2  Grading system of well-differentiated neuroendocrine tumors according to the 2017
World Health Organization classification

Neuroendocrine tumor Mitotic index Ki67 proliferation index

Neuroendocrine tumor (G1) (well differentiated) < 2 < 3%

Neuroendocrine tumor (G2) (well differentiated) 2-20 3%-20%

Neuroendocrine tumor (G3) (well > 20 > 20%

therefore differ in the natural disease progression. Identifying the type of gNETs is a
collective effort of clinical and pathologic correlation, the correct grading and staging
of these lesions is of paramount significance, due its impact on patient management
and prognosis. Finally, it is worth noting that this area of digestive pathology is an
active area of research and studies that will clarify the disease biology and improve its
management.
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