Gastrointestinal Oncology

Baishideng Publishing Group Inc



World Journal of
(]- ¢ Gastrointestinal
Oncology

Contents Monthly Volume 16 Number 2 February 15, 2024

251

255

EDITORIAL
Cardiotoxicity induced by fluoropyrimidine drugs in the treatment of gastrointestinal tumors

Kong MW, Sun FD, Pei ZY, Xu L, Wang ZB, Chen Y, Tang SQ, Yang TF, He GX

Does enhanced recovery after surgery programs improve clinical outcomes in liver cancer surgery?

Sanchez-Pérez B, Ramia JM

259

REVIEW
Biological factors driving colorectal cancer metastasis

An SX, Yu ZJ, Fu C, Wei MJ, Shen LH

273

287

300

MINIREVIEWS

Progress in the treatment of advanced hepatocellular carcinoma with immune combination therapy

Pan D, Liu HN, Qu PF, Ma X, Ma LY, Chen XX, Wang YQ, Qin XB, Han ZX

Targeting oxidative stress with natural products: A novel strategy for esophageal cancer therapy

Cao F, Zhang HL, Guo C, Xu XL, Yuan Q

Multifaceted role of microRNAs in gastric cancer stem cells: Mechanisms and potential biomarkers

Sun QH, Kuang ZY, Zhu GH, Ni BY, Li J

314

331

343

354

ORIGINAL ARTICLE

Clinical and Translational Research

Expression of cyclin-dependent kinase 9 is positively correlated with the autophagy level in colon cancer
Zheng L, Lu J, Kong DL

Tumour response following preoperative chemotherapy is affected by body mass index in patients with
colorectal liver metastases

Song HC, Zhou HC, Gu P, Bao B, Sun Q, Mei TM, Cui W, Yao K, Yao HZ, Zhang SY, Wang YS, Song RP, Wang JZ

Case Control Study

Preoperative controlling nutritional status as an optimal prognostic nutritional index to predict the
outcome for colorectal cancer

Liu LX, Wang H, Gao B, Xu TT, Yuan QG, Zhou SZ, Ding C, Miao J, Guan WX

Retrospective Study

Effect of screening colonoscopy frequency on colorectal cancer mortality in patients with a family history
of colorectal cancer

Zheng L, Li B, Lei L, Wang LJ, Zeng ZP, Yang JD

Jaishiden,

o WIGO | https://www.wjgnet.com I February 15,2024 | Volume16 | Issue2



World Journal of Gastrointestinal Oncology
Contents
Monthly Volume 16 Number 2 February 15, 2024
364 Effect of different anesthetic modalities with multimodal analgesia on postoperative pain level in
colorectal tumor patients
Tang JC, Ma JW, Jian JJ, Shen J, Cao LL
Observational Study
372 Prognostic value of circulating tumor cells combined with neutrophil-lymphocyte ratio in patients with
hepatocellular carcinoma
Chen JL, Guo L, Wu ZY, He K, Li H, Yang C, Han YW
386 Systemic Inflammation Response Index and weight loss as prognostic factors in metastatic pancreatic
cancer: A concept study from the PANTHEIA-SEOM trial
Pacheco-Barcia V, Custodio-Cabello S, Carrasco-Valero F, Palka-Kotlowska M, Marifio-Mendez A, Carmona-Bayonas A,
Gallego J, Martin AJM, Jimenez-Fonseca P, Cabezon-Gutierrez L
Basic Study
398 Prohibitin 1 inhibits cell proliferation and induces apoptosis via the p53-mediated mitochondrial pathway
in vitro
Shi JJ, Wang YK, Wang MQ, Deng J, Gao N, Li M, Li YP, Zhang X, Jia XL, Liu XT, Dang SS, Wang WJ
414 Early results of the integrative epigenomic-transcriptomic landscape of colorectal adenoma and cancer
Lu YW, Ding ZL, Mao R, Zhao GG, He YQ, Li XL, Liu J
436 Comprehensive analysis of the potential pathogenesis of COVID-19 infection and liver cancer
Rong Y, Tang MZ, Liu SH, Li XF, Cai H
458 Immune-related long noncoding RNA zinc finger protein 710-AS1-201 promotes the metastasis and
invasion of gastric cancer cells
Ding W, Chen WW, Wang YO, Xu XZ, Wang YB, Yan YM, Tan YL
475 Comprehensive analysis of the protein phosphatase 2A regulatory subunit B56e in pan-cancer and its role
and mechanism in hepatocellular carcinoma
Wu HM, Huang YY, Xu YQ, Xiang WL, Yang C, Liu RY, Li D, Guo XF, Zhang ZB, Bei CH, Tan SK, Zhu XN
493 Identification of anti-gastric cancer effects and molecular mechanisms of resveratrol: From network
pharmacology and bioinformatics to experimental validation
Ma YO, Zhang M, Sun ZH, Tang HY, Wang Y, Liu JX, Zhang ZX, Wang C
SYSTEMATIC REVIEWS
514 Prognostic nutritional index in predicting survival of patients with gastric or gastroesophageal junction
adenocarcinoma: A systematic review
Fiflis S, Christodoulidis G, Papakonstantinou M, Giakoustidis A, Koukias S, Roussos P, Kouliou MN, Koumarelas KE,
Giakoustidis D
SCIENTOMETRICS
527 Global research trends and prospects of cellular metabolism in colorectal cancer
Liu YC, Gong ZC, Li CQ, Teng P, Chen YY, Huang ZH

Jaishiden,

o WIGO | hittps://www.wijgnet.com 1I February 15,2024 | Volume16 | Issue2



World Journal of Gastrointestinal Oncology

Contents

Monthly Volume 16 Number 2 February 15, 2024

543

550

557

563

CASE REPORT
Large isolated fibrous tumors in the upper esophagus: A case report

Yu JJ, Pei HS, Meng Y

Hepatomegaly and jaundice as the presenting symptoms of systemic light-chain amyloidosis: A case
report

Zhang X, Tang F, Gao YY, Song DZ, Liang J

Anti-EGFR antibody monotherapy for colorectal cancer with severe hyperbilirubinemia: A case report

Tsurui T, Hirasawa Y, Kubota Y, Yoshimura K, Tsunoda T

Early adenocarcinoma mixed with a neuroendocrine carcinoma component arising in the gastroesophageal
junction: A case report

Cheng YO, Wang GF, Zhou XL, Lin M, Zhang XW, Huang Q

3%9(@ WJGO | https://www.wjgnet.com I February 15,2024 | Volume16 | Issue2



World Journal of Gastrointestinal Oncology

Contents
Monthly Volume 16 Number 2 February 15, 2024

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Oncology, Akihiko Oka, MD, PhD, Assistant Professor,
Department of Internal Medicine II, Shimane University Faculty of Medicine, Izumo 693-8501, Japan.
aoka@med.shimane-u.ac.jp

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Oncology (WJGO, World | Gastrointest Oncol) is to provide
scholars and readers from various fields of gastrointestinal oncology with a platform to publish high-quality basic
and clinical research articles and communicate their research findings online.

WJGO mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal
oncology and covering a wide range of topics including liver cell adenoma, gastric neoplasms, appendiceal
neoplasms, biliary tract neoplasms, hepatocellular carcinoma, pancreatic carcinoma, cecal neoplasms, colonic
neoplasms, colorectal neoplasms, duodenal neoplasms, esophageal neoplasms, gallbladder neoplasms, efc.

INDEXING/ABSTRACTING

The WJGO is now abstracted and indexed in PubMed, PubMed Central, Science Citation Index Expanded (SCIE,
also known as SciSearch®), Journal Citation Reports/Science Edition, Scopus, Reference Citation Analysis, China
Science and Technology Journal Database, and Superstar Journals Database. The 2023 edition of Journal Citation
Reports® cites the 2022 impact factor (IF) for WJGO as 3.0; IF without journal self cites: 2.9; 5-year IF: 3.0; Journal
Citation Indicator: 0.49; Ranking: 157 among 241 journals in oncology; Quartile category: Q3; Ranking: 58 among 93
journals in gastroenterology and hepatology; and Quartile category: Q3. The WJGO’s CiteScore for 2022 is 4.1 and
Scopus CiteScore rank 2022: Gastroenterology is 71/149; Oncology is 197/366.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Xiang-Di Zhang, Production Department Director: Xiang [;; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastrointestinal Oncology https:/ /www.wijgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1948-5204 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
February 15, 2009 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Monthly https:/ /www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Monjur Ahmed, Florin Burada https:/ /www.wignet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/1948-5204/ editotialboard.htm https:/ /www.wijgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
February 15, 2024 https:/ /www.wjgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com https://www.wjgnet.com

63%9@ WJGO | https://www.wjgnet.com X February 15,2024 | Volume16 | Issue2


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5204/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:office@baishideng.com
https://www.wjgnet.com

World Journal of
(]- ¢ Gastrointestinal

Oncology

Submit a Manuscript: https:/ /www.f6publishing.com World | Gastrointest Oncol 2024 February 15; 16(2): 563-570

DOI: 10.4251/wjgo.v16.i2.563

ISSN 1948-5204 (online)

CASE REPORT

Early adenocarcinoma mixed with a neuroendocrine carcinoma
component arising in the gastroesophageal junction: A case report

Yu-Qing Cheng, Geng-Fang Wang, Xiao-Li Zhou, Min Lin, Xin-Wen Zhang, Qin Huang

Specialty type: Oncology

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Ullah K, Pakistan

Received: November 7, 2023
Peer-review started: November 7,
2023

First decision: December 4, 2023
Revised: December 9, 2023
Accepted: January 4, 2024

Article in press: January 4, 2024
Published online: February 15, 2024

Yu-Qing Cheng, Geng-Fang Wang, Xiao-Li Zhou, Xin-Wen Zhang, Qin Huang, Department of
Pathology, The Affiliated Changzhou No. 2 People’s Hospital of Nanjing Medical University,
Changzhou 213164, Jiangsu Province, China

Min Lin, Gastroenterology Center, The Affiliated Changzhou No. 2 People’s Hospital of
Nanjing Medical University, Changzhou 213164, Jiangsu Province, China

Xin-Wen Zhang, Graduate School, Dalian Medical University, Dalian 116044, Liaoning
Province, China

Qin Huang, Department of Pathology, Beth Isracl Deaconess Medical Center and Harvard
Medical School, Boston, MA 02215, United States

Corresponding author: Qin Huang, MD, PhD, Chief Doctor, Department of Pathology, the
Affiliated Changzhou No. 2 People’s Hospital of Nanjing Medical University, No. 68 Gehu
Road, Wujin District, Changzhou 213164, Jiangsu Province, China. qinhuang0122@gmail.com

Abstract

BACKGROUND

Early adenocarcinoma mixed with a neuroendocrine carcinoma (NEC) component
arising in the gastroesophageal junctional (GE]) region is rare and even rarer in
young patients. Here, we report such a case in a 29-year-old Chinese man.

CASE SUMMARY

This patient presented to our hospital with a 3-mo history of dysphagia and
regurgitation. Upper endoscopy revealed an elevated nodule in the distal
esophagus 1.6 cm above the GE] line, without Barrett’s esophagus or involvement
of the gastric cardia. The nodule was completely resected by endoscopic submu-
cosal dissection (ESD). Pathological examination confirmed diagnosis of intra-
mucosal adenocarcinoma mixed with an NEC component, measuring 1.5 cm.
Immunohistochemically, both adenocarcinoma and NEC components were
positive for P53 with a Ki67 index of 90%; NEC was positive for synaptophysin
and chromogranin. Next-generation sequencing of 196 genes demonstrated a
novel germline mutation of the ERCC3 gene in the DNA repair pathway and a
germline mutation of the RNF43 gene, a common gastric cancer driver gene, in
addition to pathogenic somatic mutations in P53 and CHEK2 genes. The patient
was alive without evidence of the disease 36 mo after ESD.

CONCLUSION
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Early adenocarcinoma with an NEC component arising in the distal esophageal side of the GE]J region showed
evidence of gastric origin.

Key Words: Adenocarcinoma; Neuroendocrine carcinoma; Gastroesophageal junction; Next generation sequencing; Case report

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We report a 29-year-old man with a 1.5-cm intramucosal adenocarcinoma with a neuroendocrine carcinoma
component, which arose in the columnar-lined esophagus within 1.6 cm above the gastroesophageal junction (GEJ), without
Barrett’s esophagus. Next-generation sequencing revealed a novel germline mutation of the ERCC3 gene in the DNA repair
pathway of gastric cancer and a germline mutation of the RNF43 gene as a tumor suppressor in gastric cancer. Our findings
suggest this early-onset GEJ carcinoma originated from gastric cardiac mucosa with genetic abnormalities involved in the
DNA repair pathway.

Citation: Cheng YQ, Wang GF, Zhou XL, Lin M, Zhang XW, Huang Q. Early adenocarcinoma mixed with a neuroendocrine
carcinoma component arising in the gastroesophageal junction: A case report. World J Gastrointest Oncol 2024; 16(2): 563-570

URL: https://www.wjgnet.com/1948-5204/full/v16/i2/563 .htm

DOI: https://dx.doi.org/10.4251/wjgo.v16.i2.563

INTRODUCTION

Esophageal carcinoma is the eighth most frequently occurring cancer and the sixth leading cause of cancer-related deaths
worldwide[1]. In China, esophageal carcinoma remains a major health risk, ranking the fifth in cancer incidence and the
fourth in cancer mortality[1]. However, the histological type of esophageal carcinoma varies geographically. For instance,
esophageal adenocarcinoma (EAC) is predominant in North America and Europe, where the incidence increases steadily
[2-4]. In China, however, esophageal squamous cell carcinoma remains the most prevalent[1], whereas EAC accounts for
only 1%-4% of esophageal carcinomas[5-7], among which, <1% occur in patients aged < 40 years[8]. In Chinese patients,
most gastroesophageal junctional (GE]) carcinomas represent the proximal extension of gastric cardiac cancers, unlike
those in the patients from western countries[9], where GEJ adenocarcinoma is largely classified as part of EAC. In this
case report, we analyzed the histopathological and genetic characteristics of an adenocarcinoma mixed with a neuroen-
docrine carcinoma (NEC) component arising on the distal esophageal side of the GEJ in a 29-year-old man.

CASE PRESENTATION

Chief complaints
A previously healthy 29-year-old man complained of dysphagia and gastroesophageal reflux symptoms for 3 mo.

History of present illness
A previously healthy 29-year-old man complained of dysphagia and gastroesophageal reflux symptoms for 3 mo.

History of past illness
The patient denied any specific personal past medical history. He denied alcohol or tobacco abuse. He had no history of
Barrett’s esophagus.

Personal and family history
The patient denied a family history of cancer.

Physical examination
All vital signs were stable and physical examination revealed no notable abnormalities. His body mass index was 20.22

kg/m?.

Laboratory examinations
Preoperative serum tumor markers, such as a-fetoprotein, neuron-specific enolase, carcinoembryonic antigen, carbo-
hydrate antigen (CA)19-9, CA724 and CA50, were all within normal limits. Helicobacter pylori (H. pylori) testing (*C urea
breath test) was negative.
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Imaging examinations
Endoscopic ultrasonography demonstrated a hypoechoic nodule without the sign of submucosal invasion. Neither
distant metastasis nor lymph node involvement was seen on the thoracoabdominal enhanced computed tomography.

Endoscopic examinations

Esophagogastroduodenoscopy in our hospital revealed an elevated small nodular lesion on the esophageal side of the
GE]J line without involvement of the proximal gastric cardia under white-light endoscopy (Figure 1). The lesion was
surrounded by a short stretch of salmon-red columnar metaplastic esophageal mucosa at a maximum distance of 1.6 cm
above the GEJ line. The rest of the esophageal mucosa was unremarkable. No evidence of Barrett’s esophagus in the distal
esophagus was noted. Preoperative narrow-band imaging endoscopy showed dilatation and irregular meandering of
blood vessels in the lesion along with a demarcation line separating the neoplastic and non-neoplastic mucosae.

Histopathological examinations

A biopsy of the lesion was performed and diagnosed histopathologically as high-grade glandular dysplasia. After
preoperative routine workups, this lesion was completely resected by endoscopic submucosal dissection (ESD). In the
ESD resected specimen, a type 0-Ila + IIc lesion measured 11 mm 6 mm grossly. Microscopically, the entire tumor arose
in the columnar-lined esophagus (15 mm maximum length), which was confirmed by the presence of submucosal
esophageal glands (Figure 2A). The tumor was poorly differentiated in most parts, with only a minor component of
moderately differentiated adenocarcinoma (Figure 2B). A small portion of the tumor < 0.1 cm exhibited nuclear features
of neuroendocrine differentiation (Figure 2C), including sheets and nests of smaller cells with hyperchromatic nuclei,
powdery chromatin patterns, and scant cytoplasm (Figure 2D). No necrosis was noted. The mitotic rate was 4/high-
power field. A few dysplastic glands with goblet cells were identified in the adjacent benign metaplastic mucosa
(Figure 2E). In the distal part of the specimen, benign gastric cardiac mucosa with a maximum length of 4 mm showed
mild chronic inflammation, but no evidence of atrophy or intestinal metaplasia. By routine immunohistochemistry,
caudal type homeobox 2 was weakly positive for moderately differentiated adenocarcinoma, but negative for the poorly
differentiated adenocarcinoma component (Figure 2F). In contrast, mucin 5AC was diffusely positive for poorly differen-
tiated adenocarcinoma, but only focally positive for moderately differentiated adenocarcinoma (Figure 2G). Chromo-
granin and synaptophysin were diffusely positive for the cells with neuroendocrine features, but negative for adenocar-
cinoma (Figure 2H). The Ki-67 proliferative index was approximately 90% for both adenocarcinoma and NEC
components (Figure 2I). p53 immunostaining was strongly positive in both components (Figure 2J). The tumor retained
nuclear expression of MLH1, PMS2, MSH2, and MSH6. The carcinoma was HER2-negative with a score of 1*. The tumor
invaded only muscularis mucosae without the evidence of submucosal, gastric cardiac, lymphovascular, and perineural
invasion. Both the lateral and vertical margins of resection were free of dysplasia and carcinoma.

Molecular pathology examinations

Tumor genetic analysis by next-generation sequencing (NGS) was performed using a 196-gene panel (Genenseeq
Technology, 196-cancer-relevant-gene, Nanjing, China) on the Illumina MiSeq platform. NGS data analysis identified 12
genetic mutations; two of which were germline mutations. The novel germline mutation at ERCC3 ¢.2333A>G was
identified, which is in the DNA repair pathway of gastric cancer. The scores of the SIFT and PolyPhen-2 analyses were
0.426 and 0.034, respectively, and predicted the impact of the amino acid substitution of lysine as tolerated and benign.
Another germline mutation at RNF43 ¢.434G>A was also identified. In somatic mutations, pathogenic mutations in TP53
and CHEK? genes were discovered with allele frequencies of 10.43% and 1.38%, respectively. Other somatic mutations in
FANCD?2, PALB2, ROS1, PIK3CA, RAD51B, PTEN and BRCA2 genes were found with allele frequencies < 3% (Table 1).

FINAL DIAGNOSIS

The patient was diagnosed with intramucosal poorly differentiated tubular adenocarcinoma mixed with a minor (< 1%)
NEC component.

TREATMENT

En bloc resection of the lesion along with the GE]J was achieved with ESD.

OUTCOME AND FOLLOW-UP

The postoperative course was uneventful. Follow-up esophagogastroduodenoscopy was conducted at 6, 12, 24 and 35 mo
after ESD with negative results. A repeated C urea breath test at 33 mo after ESD remained negative. Routine computed
topography was repeated at 6, 12 and 24 mo after ESD with unremarkable findings. The patient was alive without
evidence of the disease 36 mo after ESD resection.
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Table 1 Mutations found in early adenocarcinoma mixed with a neuroendocrine carcinoma component by next-generation sequencing

analysis
Gene Mutation  Reference  Observed  cDNA Amino acid  Variant T Allele
name type allele allele changed change type Exon- Clinical significance frequency (%)
ERCC3 Germline T C c.2333A>G p-K778R Missense 15 Uncertain significance ~ 50.56
RNF43 Germline C T c434G>A p-R145Q Missense 4 Likely benign 44.79
TP53 Somatic C T c.853G>A p-E285K Missense 8 Pathogenic/likely 10.43
pathogenic
ERCC3 Somatic G A ¢.377C>T p-A126V Missense 3 Uncertain significance ~ 2.24
FANCD2  Somatic G A c4297G>A p-E1433K Missense 44 Uncertain significance  1.42
CHEK2 Somatic G A ¢.538C>T p-R180% Stop 4 Pathogenic 1.38
gained
PALB2 Somatic C T c.2986G>A p-E996K Missense 9 Uncertain significance ~ 1.33
ROS1 Somatic C T c.4252G>A p.V14181 Missense 26 Uncertain significance ~ 1.30
PIK3CA Somatic G A c436G>A p-V14eél Missense 2 Uncertain significance ~ 1.24
RAD51B Somatic G A c.140G>A p.R47Q Missense 3 Uncertain significance  1.16
PTEN Somatic G A c.698G>A p-R233Q Missense 7 Uncertain significance ~ 1.12
BRCA2 Somatic C A c.2557C>A p-Q853K Missense 11 Likely benign 1.06

Figure 1 A representative upper endoscopic image of a tumor in the gastroesophageal junction. An elevated mucosal lesion was found
endoscopically in the distal esophageal side of the gastroesophageal junction. The metaplastic columnar epithelium extended focally in the distal esophagus above
the gastroesophageal junction.

DISCUSSION

GE]J carcinoma in China is also known as gastric cardiac carcinoma, and not associated with EAC, which is rare in China
[9]. A previous study of 5401 esophageal cancers in an endemic region of China identified only 217 (4%) cases of EAC,
with the youngest patient aged 44 years[6]. Another study identified EAC in only 2% of 204 resection cases of distal
esophageal carcinomas in China[5]. In general, EAC rarely occurs in patients < 40 years, even in western countries.
According to two studies in American patients[10,11], young patients with EAC under the age of 40 years accounted for
5%, among which only two of 1146 patients were in their second decade of life. The pathogenesis mechanisms of this
cancer in young patients remain unknown.
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Figure 2 Histological findings of poorly differentiated adenocarcinoma mixed with a neuroendocrine carcinoma component. A: Submucosal
esophageal glands (arrow) were observed, indicating the distal esophageal location (x 20); B: The area defined by the white rectangle in Figure 2A was enlarged and
showed the mixture of moderately (left) and poorly (right) differentiated adenocarcinomas (x 100); C: Adenocarcinoma with a neuroendocrine carcinoma (NEC)
component arose in the cardiac mucosa (x 20); D: The area in the black rectangle in Figure 2C exhibited a mixture of adenocarcinoma (right) with NEC (left; x 100);
E: The area defined by the black rectangle in Figure 2A was enlarged and demonstrated glandular dysplasia with goblet cells (x 100); F: CDX2 was weakly
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immunoreactive in moderately differentiated adenocarcinoma and immunonegative in poorly differentiated adenocarcinoma (x 100); G: Mucin 5AC was diffusely
immunopositive in poorly differentiated adenocarcinoma and focally immunopositive in moderately differentiated adenocarcinoma (x 100); H: Synaptophysin was
diffusely immunopositive in NEC, but immunonegative in adenocarcinoma (x 100); |: The Ki-67 proliferative index was approximately 90% for both the
adenocarcinoma and NEC components (x 100); J: p53 was diffusely immunopositive for the adenocarcinoma and NEC components (x 100). All controls stains were
adequate.

In Chinese patients, the epicenters of carcinomas that involve the GE]J are most frequently located in the proximal
stomach, rather than in the distal esophagus[9]. Moreover, long segment columnar-lined esophagus is rare in Chinese
patients, unlike in western patients[6,9,12]. The vast majority of GE] tumor resection cases with intestinal metaplasia in
Chinese patients are the extension of intestinal metaplasia from the adjacent gastric cardia because of the continuity of
cardiac mucosa from the gastric cardia to the distal esophagus up to 1.6 cm above the GE]J line[5,13]. In the present case,
the tumor was entirely located on the distal esophageal side of the GEJ line without invading the gastric cardia. The
adjacent benign mucosa was cardiac mucosa with intestinal metaplasia and focal dysplasia, suggesting the origin of this
mixed carcinoma in cardiac mucosa, rather than a proximal extension of H. pylori gastric carditis, which are commonly
seen in Chinese patients.

Similar to histological variants in proximal gastric carcinoma (gastric cardiac carcinoma), GE]J carcinomas in Chinese
patients also vary widely in histology, including NEC[5,9]. The mixed NEC component in the present case was small in
size, with a high Ki-67 index and strong p53 immunoreactivity, showing TP53 gene missense mutation revealed by NGS
analysis, which supports the diagnosis of NEC, but not grade 3 neuroendocrine tumor. In our young patient, the tumor
arose in cardiac glands, as described previously[14-17], which is unusual, since esophageal NEC is more commonly
mixed with squamous cell carcinoma in Chinese patients[18], rather than EAC in American patients[19]. Although there
were reports of esophageal carcinoma with mixed adenocarcinoma and NEC components, without the evidence of
background columnar-lined esophagus, it might be due to the possibility of destruction of columnar-lined esophagus by
advanced large tumors[20,21].

To the best of our knowledge, the present case is the first report of an early-onset early GEJ adenocarcinoma mixed
with a small NEC component, with NGS analysis in 196 genes. Somatic mutations of RNF43, which encodes an E3
ubiquitin ligase that negatively regulates Wnt signaling, are frequently revealed in gastric carcinomas, but not in
esophageal carcinomas[22,23]. EAC also shows lower APC gene mutation rates than gastric carcinomas, suggesting a less
prominent role of Wnt/p-catenin in EAC tumorigenesis[24]. The germline mutation in the RNF43 gene in our case
supports the origin of gastric cardiac mucosa. The association between ERCC3 gene, which encodes an ATP-dependent
DNA helicase that functions in nucleotide excision repair, and drug resistance in human gastric cancer cells has been
reported[25]. Similar ERCC3 gene mutation has also been reported to be associated with ovarian cancer[26]. One of the
two pathogenic somatic mutated genes in our case was P53, a well-known driver gene in gastric cancer and EAC[22]. It is
of note that the other pathogenic somatic mutation was identified in the CHEK2 gene; an important gene involved in the
DNA homologous recombination repair pathway. CHEK2 was reported as a driver mutation in both EAC and gastric
cancer[27]. NGS analysis in our case also exhibited somatic mutations in FANCD2, PALB2 and RAD51B genes, which are
associated with the DNA homologous recombination repair pathway[28]. The molecular profile of the current case
indicates that the genetic abnormalities involved in the DNA repair pathway may play a significant role in tumorigenesis
of early-onset GEJ carcinoma of gastric origin.

The incidence of EAC and GEJ in young patients is increasing[29]. These young patients were reported to have a poor
prognosis because of advanced stages at initial diagnosis and difficulty in early diagnosis[11,29]. The results from our
case illustrate the importance of early diagnosis in young patients with clinical complaints of dysphagia and gastroeso-
phageal reflux symptoms, which should be taken seriously for the possibility of malignancy, and upper endoscopy may
help make an appropriate diagnosis. Once the biopsy diagnosis of early carcinoma without nodal and distant metastases
is confirmed after routine work-up, ESD appears to be the subsequent step of choice for both diagnosis with staging and
treatment with curative intent.

CONCLUSION

We reported a rare case of GEJ adenocarcinoma mixed with an NEC component with gastric origin in a young adult.
Further studies in more cases are required to elucidate the underlying molecular tumorigenesis mechanisms in early-
onset GEJ carcinoma.
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