
World Journal of
Clinical Oncology

World J Clin Oncol  2019 September 24; 10(9): 300-317

ISSN 2218-4333 (online)

Published by Baishideng Publishing Group Inc



W J C O World Journal of
Clinical Oncology

Contents Monthly  Volume 10  Number 9  September 24, 2019

EDITORIAL
300 Gangliocytic paraganglioma: An overview and future perspective

Okubo Y

303 Novel mechanism of drug resistance to proteasome inhibitors in multiple myeloma
Zhou J, Chng WJ

ORIGINAL ARTICLE

Observational Study

307 DNA extraction from paraffin embedded colorectal carcinoma samples: A comparison study of manual vs

automated methods, using four commercially kits
Kovacs Z, Jung I, Csernak E, Szentirmay Z, Banias L, Rigmanyi G, Gurzu S

WJCO https://www.wjgnet.com September 24, 2019 Volume 10 Issue 9I

https://www.wjgnet.com


Contents
World Journal of Clinical Oncology

Volume 10  Number 9  September 24, 2019

ABOUT COVER Editorial Board Member of World Journal of Clinical Oncology. Sang Moo
Lim, MD, PhD, Chief Doctor, Department of Nuclear Medicine, Korea
Cancer Center Hospital, Seoul 139-706, South Korea

AIMS AND SCOPE The primary aim of World Journal of Clinical Oncology (WJCO, World J Clin
Oncol) is to provide scholars and readers from various fields of oncology
with a platform to publish high-quality basic and clinical research articles
and communicate their research findings online.
  WJCO mainly publishes articles reporting research results and findings
obtained in the field of oncology and covering a wide range of topics
including art of oncology, biology of neoplasia, breast cancer, cancer
prevention and control, cancer-related complications, diagnosis in
oncology, gastrointestinal cancer, genetic testing for cancer, gynecologic
cancer, head and neck cancer, hematologic malignancy, lung cancer,
melanoma, molecular oncology, neurooncology, palliative and supportive
care, pediatric oncology, surgical oncology, translational oncology, and
urologic oncology.

INDEXING/ABSTRACTING The WJCO is now abstracted and indexed in PubMed, PubMed Central, Emerging

Sources Citation Index (Web of Science), China National Knowledge Infrastructure

(CNKI), China Science and Technology Journal Database (CSTJ), and Superstar

Journals Database.

RESPONSIBLE EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Mei-Yi Liu

Proofing Production Department Director: Xiang Li

NAME OF JOURNAL
World Journal of Clinical Oncology

ISSN
ISSN 2218-4333 (online)

LAUNCH DATE
November 10, 2010

FREQUENCY
Monthly

EDITORS-IN-CHIEF
Hiten RH Patel

EDITORIAL BOARD MEMBERS
https://www.wjgnet.com/2218-4333/editorialboard.htm

EDITORIAL OFFICE
Ruo-Yu Ma, Director

PUBLICATION DATE
September 24, 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

WJCO https://www.wjgnet.com September 24, 2019 Volume 10 Issue 9II

mailto:bpgoffice@wjgnet.com


W J C O World Journal of
Clinical Oncology

Submit a Manuscript: https://www.f6publishing.com World J Clin Oncol  2019 September 24; 10(9): 300-302

DOI: 10.5306/wjco.v10.i9.300 ISSN 2218-4333 (online)

EDITORIAL

Gangliocytic paraganglioma: An overview and future perspective

Yoichiro Okubo

ORCID number: Yoichiro Okubo
(0000-0002-7079-4454).

Author contributions: Okubo Y
conceptualized this editorial,
integrated the data, and wrote the
manuscript.

Supported by JSPS KAKENHI, No.
JP17K08713 from the Ministry of
Education, Culture, Sports, Science
and Technology of Japan; and
Kanagawa Prefectural Hospitals
Cancer Fund, No. 20182019-
Nenndo.

Conflict-of-interest statement: The
author has no conflict of interest to
declare.

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: March 2, 2019
Peer-review started: March 4, 2019
First decision: August 2, 2019
Revised: August 17, 2019
Accepted: August 21, 2019
Article in press: August 21, 2019
Published  online:  September  24,
2019

Yoichiro Okubo, Department of Pathology, Kanagawa Cancer Center, Yokohama, Kanagawa
241-8515, Japan

Corresponding author: Yoichiro Okubo, MD, PhD, Assistant Professor, Department of
Pathology, Kanagawa Cancer Center, 2-3-2 Nakao, Asahi-Ku, Yokohama, Kanagawa 241-
8515, Japan. yoichiro0207@hotmail.com
Telephone: +81-45-5202222
Fax: +81-45-5202202

Abstract
Gangliocytic paraganglioma (GP) is rare neuroendocrine tumor (NET) with a
good prognosis that commonly arising from duodenum. Although the tumor is
characterized by its unique triphasic cells (epithelioid, spindle, and ganglion-like
cells), the proportions of these three tumor cells vary widely from case to case,
and occasionally, morphological and immunohistochemical similarities are found
between GP and NET G1 (carcinoid tumors). Further, GP accounts for a
substantial number of duodenal NETs. Therefore, GP continues to be
misdiagnosed, most often as NET G1. However, GP has a better prognosis than
NET G1, and it is important to differentiate GP from NET G1. In this article, I
wish to provide up-to-date clinicopathological information to help oncologists
gain better insight into the diagnosis and clinical management of this tumor.

Key words: Neuroendocrine tumor; Gangliocytic paraganglioma; Progesterone receptor;
Pancreatic polypeptide; Literature survey
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Core tip: Although gangliocytic paraganglioma (GP) has been regarded as a rare
neuroendocrine tumor (NET), GP accounts for a significant number of duodenal NETs.
Morphological and immunohistochemical similarities between GP and NET G1 often
lead to misdiagnoses of both. However, the prognosis is often better for patients with GP
than for those with NET G1. Therefore, it is important to differentiate GP from NET G1.
This editorial provides up-to-date data on the clinicopathological characteristics of GP
and emphasizes the importance of confirming progesterone receptor and pancreatic
polypeptide immunoreactivity for differentiating GP from NET G1.
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INTRODUCTION
Gangliocytic paraganglioma (GP) is rare tumor with a good prognosis that commonly
arising  from  the  small  intestine  (especially,  duodenum).  Gastrointestinal
neuroendocrine  tumors  (NETs)  have  a  low,  but  gradually  increasing,  incidence
worldwide[1].  Specifically, the overall  prognosis for patients with gastrointestinal
NETs has improved and has been favorable[2], but some investigators have reported 5-
year survival rates of patients with NET G1 of approximately 80%[3]. Although few
patients with liver metastases[4-7]  and one with fatal GP[6]  have been reported, GP
shows a benign course more frequently than NET G1.

Thus,  it  is  important  to  distinguish  between  GP  and  NET  G1.  However,
morphological and immunohistochemical similarities between GP and NET G1 may
lead to misdiagnosis[8,9].  Thus, oncologists,  clinicians,  and pathologists should be
aware of the concept of GP because our previous study suggests that GP accounts for
a consistent proportion of NETs arising from the duodenum[10].  In this editorial, I
would like to discuss the overview and future perspectives of GP, on the basis of our
up-to-date systematic review.

Data from 263 patients with GP were collected and analyzed[11]. The vast majority of
GPs arose in the duodenum (89.7%). The mean age of patients with GP was 53.5 years.
A slight male-to-female predominance was observed, with a ratio of approximately
3:2. Gastrointestinal bleeding and abdominal pain were commonly reported (47.9%
and 44.7%, respectively), and many patients were asymptomatic. The mean tumor
size was 25.7 mm, and notably, the proportion of the three characteristic GP cells
(epithelioid, spindle, and ganglion-like cells) varied considerably from case to case.
For a correct diagnosis of GP, pathologists should be aware of the histopathological
heterogeneity of this tumor.

Lymph node and liver metastases were observed in approximately 10% and 1% of
patients with GP, respectively. Notably, our statistical analysis showed that the depth
of invasion was the most significant risk factor for lymph node metastases (tumor size
has little  effect  on lymph node metastasis)[11].  These findings and the associated
histological heterogeneity indicate that GP may have hamartomatous characteristics.

To date, pancreaticoduodenectomy is the generally preferred treatment for GP.
However, since GP grows slower than NET G1, less invasive procedures (especially
endoscopic procedures) have gradually increased in popularity[12].  In fact,  in our
systematic  review,  27  patients  underwent  endoscopic  procedures  and  showed
favorable  outcomes,  with  the  exception  of  one  patient  who required  additional
surgery because of a positive surgical margin.

However, to perform less invasive procedures, a definite diagnosis of GP before
surgery is essential. Unfortunately, it is difficult to diagnose GP based on a usual
biopsy because of the inaccessibility of the tumor (GP is often in a submucosal layer or
deeper) and the similarities between GP and NET G1. To solve the first problem, a
boring biopsy may be effective because it obtains submucosal tissue. In fact, some
patients were successfully diagnosed with GP following multiple boring biopsies[13].
To  solve  the  second  problem,  I  wish  to  emphasize  the  usefulness  of
immunohistochemical  examination  of  pancreatic  polypeptide  and progesterone
receptor levels. GP epithelioid cells show positivity for both markers, and NET G1
shows negativity, and this difference helps distinguish between GP and NET G1. The
main differences between GP and NET G1 are summarized in Table 1.

CONCLUSION
Occasionally,  GP  is  misdiagnosed  as  NET  G1,  and  immunohistochemical
examinations  of  progesterone  receptor  and  pancreatic  polypeptide  levels  help
differentiate GPs. Accurate GP identification will facilitate the use of less invasive
treatment procedures.
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Table 1  Differences in gangliocytic paraganglioma and gastrointestinal neuroendocrine tumor G1

Gangliocytic paraganglioma Gastrointestinal neuroendocrine tumor G1

Predominant site of the primary tumor Duodenum (approximately 90%) Small intestine, but duodenal is relatively rare

5-yr survival rates Excellent (approximately 100%) Good (approximately 80%)

Incidence Extremely rare Relatively rare, but gradually increasing, incidence
worldwide

Morphological findings obtained by surgery Epithelioid, spindle, and ganglion-like cells Nesting, trabecular pattern, and/or rosette
formation with nuclear palisading

Immunohistochemistry (pancreatic polypeptide
and progesterone receptor)

Epithelioid cells show positive reactivity for both. Tumor cells show negative reactivity for both

Perspective Accurate diagnosis of gangliocytic paraganglioma will facilitate the use of less invasive treatment
procedures
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