
World Journal of
Gastrointestinal Oncology

ISSN 1948-5204 (online)

World J Gastrointest Oncol  2023 November 15; 15(11): 1835-2048

Published by Baishideng Publishing Group Inc



WJGO https://www.wjgnet.com I November 15, 2023 Volume 15 Issue 11

World Journal of 

Gastrointestinal 
OncologyW J G O

Contents Monthly Volume 15 Number 11 November 15, 2023

REVIEW

Research progress of ginger in the treatment of gastrointestinal tumors1835

Chen GQ, Nan Y, Huang SC, Ning N, Du YH, Lu DD, Yang YT, Meng FD, Yuan L

MINIREVIEWS

Glutamine addiction and therapeutic strategies in pancreatic cancer1852

Ren LL, Mao T, Meng P, Zhang L, Wei HY, Tian ZB

ORIGINAL ARTICLE

Case Control Study

Features of synchronous and metachronous dual primary gastric and colorectal cancer1864

Lin YJ, Chen HX, Zhang FX, Hu XS, Huang HJ, Lu JH, Cheng YZ, Peng JS, Lian L

Retrospective Study

Conditional survival probability of distant-metastatic hepatocellular carcinoma: A population-based study1874

Yang YP, Guo CJ, Gu ZX, Hua JJ, Zhang JX, Shi J

MUTYH-associated polyposis: Is it time to change upper gastrointestinal surveillance? A single-center case 
series and a literature overview

1891

Sanchez-Mete L, Mosciatti L, Casadio M, Vittori L, Martayan A, Stigliano V

Baseline neutrophil-lymphocyte ratio and platelet-lymphocyte ratio appear predictive of immune 
treatment related toxicity in hepatocellular carcinoma

1900

Dharmapuri S, Özbek U, Jethra H, Jun T, Marron TU, Saeed A, Huang YH, Muzaffar M, Pinter M, Balcar L, Fulgenzi C, 
Amara S, Weinmann A, Personeni N, Scheiner B, Pressiani T, Navaid M, Bengsch B, Paul S, Khan U, Bettinger D, Nishida 
N, Mohamed YI, Vogel A, Gampa A, Korolewicz J, Cammarota A, Kaseb A, Galle PR, Pillai A, Wang YH, Cortellini A, 
Kudo M, D’Alessio A, Rimassa L, Pinato DJ, Ang C

Mitomycin C and capecitabine: An additional option as an advanced line therapy in patients with 
metastatic colorectal cancer

1913

Mullin G, Sternschuss M, Landman Y, Sulkes A, Brenner B

Application of sintilimab combined with anlotinib hydrochloride in the clinical treatment of microsatellite 
stable colorectal cancer

1925

Feng R, Cheng DX, Chen XC, Yang L, Wu H

Basic Study

Dopamine and cyclic adenosine monophosphate-regulated phosphoprotein with an apparent Mr of 32000 
promotes colorectal cancer growth

1936

He K, Xie CZ, Li Y, Chen ZZ, Xu SH, Huang SQ, Yang JG, Wei ZQ, Peng XD



WJGO https://www.wjgnet.com II November 15, 2023 Volume 15 Issue 11

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 15 Number 11 November 15, 2023

Identification of necroptosis-related lncRNAs for prognosis prediction and screening of potential drugs in 
patients with colorectal cancer

1951

Chen ZH, Lin YL, Chen SQ, Yang XY

Long non-coding RNA CDKN2B-AS1 promotes hepatocellular carcinoma progression via E2F 
transcription factor 1/G protein subunit alpha Z axis

1974

Tao ZG, Yuan YX, Wang GW

META-ANALYSIS

Efficacy and safety of gastroscopic hemostasis in the treatment of acute gastric hemorrhage: A meta-
analysis

1988

Pan HY, Wang XW, He QX, Lu YD, Zhang WY, Jin JW, Lin B

Application of convolutional neural network-based endoscopic imaging in esophageal cancer or high-
grade dysplasia: A systematic review and meta-analysis

1998

Zhang JQ, Mi JJ, Wang R

Role of routine lymph node dissection alongside resection of intrahepatic cholangiocarcinoma: Systematic 
review and meta-analysis

2017

Atif M, Borakati A, Mavroeidis VK

CASE REPORT

Response of cholangiocarcinoma with epigastric metastasis to lenvatinib plus sintilimab: A case report and 
review of literature

2033

Luo WH, Li SJ, Wang XF

Pancreatic pseudoaneurysm mimicking pancreatic tumor: A case report and review of literature2041

Yang Y, Liu XM, Li HP, Xie R, Tuo BG, Wu HC



WJGO https://www.wjgnet.com III November 15, 2023 Volume 15 Issue 11

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 15 Number 11 November 15, 2023

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Oncology, Le-Le Song, MD, PhD, Associate Professor, 
Doctor, Department of Radiotherapy, The Eighth Medical Center of the Chinese PLA General Hospital, Beijing 
100091, China. songlele@sina.com

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Oncology (WJGO, World J 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, etc.

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 
National Knowledge Infrastructure, 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 Li; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5204 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

February 15, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Monjur Ahmed, Florin Burada https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-5204/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

November 15, 2023 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2023 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2023 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

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:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJGO https://www.wjgnet.com 1864 November 15, 2023 Volume 15 Issue 11

World Journal of 

Gastrointestinal 
OncologyW J G O

Submit a Manuscript: https://www.f6publishing.com World J Gastrointest Oncol 2023 November 15; 15(11): 1864-1873

DOI: 10.4251/wjgo.v15.i11.1864 ISSN 1948-5204 (online)

ORIGINAL ARTICLE

Case Control Study

Features of synchronous and metachronous dual primary gastric 
and colorectal cancer

Yi-Jia Lin, Hua-Xian Chen, Feng-Xiang Zhang, Xian-Sheng Hu, Hai-Juan Huang, Jian-Hua Lu, Ye-Zi Cheng, 
Jun-Sheng Peng, Lei Lian

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): B 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Jeong KY, South 
Korea; Ogino S, United States

Received: August 25, 2023 
Peer-review started: August 25, 
2023 
First decision: September 5, 2023 
Revised: September 15, 2023 
Accepted: October 16, 2023 
Article in press: October 16, 2023 
Published online: November 15, 
2023

Yi-Jia Lin, Feng-Xiang Zhang, Xian-Sheng Hu, Ye-Zi Cheng, Jun-Sheng Peng, Lei Lian, Department 
of General Surgery (Gastrointestinal Surgery), The Sixth Affiliated Hospital, Sun Yat-sen 
University, Guangzhou 510655, Guangdong Province, China

Hua-Xian Chen, Department of General Surgery (Colorectal Surgery), The Sixth Affiliated 
Hospital, Sun Yat-sen University, Guangzhou 510655, Guangdong Province, China

Hai-Juan Huang, Jian-Hua Lu, Follow-up office, The Sixth Affiliated Hospital, Sun Yat-sen 
University, Guangzhou 510655, Guangdong Province, China

Corresponding author: Lei Lian, MD, PhD, Surgeon, Surgical Oncologist, Department of 
General Surgery (Gastrointestinal Surgery), The Sixth Affiliated Hospital, Sun Yat-sen Uni-
versity, No. 26 Yuancun Erheng Road, Guangzhou 510655, Guangdong Province, China.  
lianlei2@mail.sysu.edu.cn

Abstract
BACKGROUND 
Studies evaluating the characteristics of dual primary gastric and colorectal cancer 
(CRC) (DPGCC) are limited.

AIM 
To analyze the clinicopathologic characteristics and prognosis of synchronous and 
metachronous cancers in patients with DPGCC.

METHODS 
From October 2010 to August 2021, patients with DPGCC were retrospectively 
reviewed. The patients with DPGCC were divided into two groups (synchronous 
and metachronous). We compared the overall survival (OS) between the groups 
using Kaplan-Meier survival methods. Univariate and multivariate analyses were 
performed using Cox’s proportional hazards model to identify the independent 
prognostic factors for OS.

RESULTS 
Of the 76 patients with DPGCC, 46 and 30 had synchronous and metachronous 
cancers, respectively. The proportion of unresectable CRC in patients with 
synchronous cancers was higher than that in patients with metachronous cancers 
(28.3% vs 3.3%, P = 0.015). The majority of the second primary cancers had 
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occurred within 5 years. Kaplan-Meier survival analysis showed that the patients with metachronous cancers had a 
better prognosis than patients with synchronous cancers (P = 0.010). The patients who had undergone gastrectomy 
(P < 0.001) or CRC resection (P < 0.001) had a better prognosis than those who had not. In the multivariate analysis, 
synchronous cancer [hazard ratio (HR) = 6.8, 95% confidence interval (95%CI): 2.0-22.7, P = 0.002)] and stage III-IV 
gastric cancer (GC) [HR = 10.0, 95%CI: 3.4-29.5, P < 0.001)] were risk prognostic factor for OS, while patients who 
underwent gastrectomy was a protective prognostic factor for OS [HR = 0.2, 95%CI: 0.1-0.6, P = 0.002].

CONCLUSION 
Regular surveillance for metachronous cancer is necessary during postoperative follow-up. Surgical resection is the 
mainstay of therapy to improve the prognosis of DPGCC. The prognosis appears to be influenced by the stage of 
GC rather than the stage of CRC. Patients with synchronous cancer have a worse prognosis, and its treatment 
strategy is worth further exploration.

Key Words: Synchronous; Metachronous; Prognosis; Gastric cancer; Colorectal cancer

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We conducted a retrospective analysis of the patients with dual primary gastric and colorectal cancer from our 
hospital database. We found some interesting results. Firstly, the majority of the second primary cancers had happened 
within 5 years, suggesting that surveillance for metachronous cancer is necessary during the postoperative follow-up. 
Secondly, the patients with metachronous cancers had a better prognosis than patients with synchronous cancers. Thirdly, the 
prognosis appears to be influenced by the stage of gastric cancer rather than the stage of colorectal cancer. Therefore, the 
treatment strategy for synchronous cancers is worth further exploring. In conclusion, the findings in the study are valuable 
for clinical practice.

Citation: Lin YJ, Chen HX, Zhang FX, Hu XS, Huang HJ, Lu JH, Cheng YZ, Peng JS, Lian L. Features of synchronous and 
metachronous dual primary gastric and colorectal cancer. World J Gastrointest Oncol 2023; 15(11): 1864-1873
URL: https://www.wjgnet.com/1948-5204/full/v15/i11/1864.htm
DOI: https://dx.doi.org/10.4251/wjgo.v15.i11.1864

INTRODUCTION
Colorectal cancer (CRC) and gastric cancer (GC) are the most common gastrointestinal malignancies and leading causes 
of cancer-related death[1]. With the advancement and widespread use of cancer screening, the detection rate of 
synchronous tumors is increasing. In addition, the development of treatment modalities results in delayed cancer 
progression and prolonged survival, and the incidence of metachronous tumors has increased. Knowing the outcomes of 
these multiple primary cancers is valuable. A study has shown that CRC is the most common second primary cancer in 
patients with GC[2]. For GC patients with a second primary cancer, a study reported that synchronous cancers have a 
worse prognosis than metachronous cancers[3]. CRC and GC show high morbidity and high mortality in China[4], but 
studies on dual primary gastric and CRC (DPGCC) are limited. The present study analyses the clinicopathologic charac-
teristics and prognosis of patients with DPGCC. These data will provide important information to further our under-
standing of the diagnosis and treatment of DPGCC.

MATERIALS AND METHODS
Study population
A total of 131 patients with DPGCC at the Sixth Affiliated Hospital of Sun Yat-Sen University from October 2010 to 
August 2021 were retrospectively included in the study cohort. The requirement for informed consent was waived in this 
retrospective study, and approval was obtained by the Ethical Committee of the Sixth Affiliated Hospital of Sun Yat-Sen 
University (No. 2022ZSLYEC-209).

Inclusion and exclusion criteria
DPGCC was diagnosed according to the criteria of Warren and Gates[5]. The inclusion criteria were as follows: (1) 
Patients were pathologically diagnosed with DPGCC; and (2) All clinical data for patients were available. Patients were 
excluded if any of the following were present: (1) Incomplete clinical data and follow-up data; (2) Gastric stump cancer; 
and (3) Lynch syndrome, familial adenomatous polyposis, or hereditary nonpolyposis CRC. Figure 1 shows the flowchart 
of the patient selection process.

https://www.wjgnet.com/1948-5204/full/v15/i11/1864.htm
https://dx.doi.org/10.4251/wjgo.v15.i11.1864
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Figure 1  Flow chart of the study.

Data collection
The clinical data of this study included age, sex, body mass index, tumor location, stage, and the time of diagnosis of the 
tumors, which were collected from the cancer database of the Sixth Affiliated Hospital of Sun Yat-Sen University. Follow-
up data were obtained from the hospital’s follow-up office.

The location of the GC was divided into 3 areas, namely, the upper, middle, and lower regions. The location of CRC 
was categorized as the right hemicolon (cecum, ascending, and transverse colon), left hemicolon (descending colon), 
sigmoid colon, and rectum. Synchronous cancer was defined as the second primary cancer diagnosed within 6 months 
before or after the first primary cancer detection, and metachronous cancer was defined as the second primary cancer 
detected more than 6 months before or after the first primary cancer[6]. The cTNM stage or (y)pTNM stage was 
determined by the eighth edition of the American Joint Committee on Cancer Staging Manual[7]. The primary study 
outcome was overall survival (OS). In this study, OS was defined as the time from the date of diagnosis of the first tumor 
to death from any cause.

Statistical analysis
Statistical evaluation was performed using R software (version 4.1.2, http://www.r-project.org). Continuous variables 
with a normal distribution are presented as the mean ± SD. Continuous variables that were not normally distributed are 
presented as medians (interquartile ranges). To test the associations between categorical variables either Pearson’s chi-
squared test or Fisher’s exact test was used. Time-dependent survival probabilities were calculated using the Kaplan-
Meier method, and the log-rank significance test was used to estimate the survival differences among various subgroups. 
Univariate and multivariate analyses of various variables were performed using Cox’s proportional hazards model to 
identify the independent prognostic factors for OS. Clinical covariates with P < 0.05 in the univariate analysis were used 
in the multivariate Cox regression. All statistical tests were two-sided, and P < 0.05 was considered statistically 
significant.

RESULTS
Patient characteristics
A total of 76 patients with DPGCC were finally included in the study. Of the 76 patients, 46 had synchronous cancers and 
30 had metachronous cancers. There were 52 males (68.4%) and 24 females (31.6%). The average age was 66.3 ± 12.3 years 
(range 22-88 years). For metachronous cancers, the interval time from the first primary cancer to the second primary 
cancer is shown in Figure 2. The majority of the second primary cancers had occurred within 5 years. Among the 30 
patients with metachronous cancers, the first primary cancer was CRC in 23 patients, while the second primary cancer 
was GC in 7 patients. Consequently, we focused on the stage of the second primary cancer. For the patients with DPGCC 
whose first primary cancer was CRC, the majority of the second primary cancer (GC) was stage I-II (73.9%) (Figure 3). The 
proportion of unresectable CRC in patients with synchronous cancers was higher than that in patients with metachronous 
cancers (28.3% vs 3.3%, P = 0.015). There were no significant differences in the distributions of the other variables 
(Table 1). Figure 4 illustrates the Kaplan-Meier survival analysis. The patients with metachronous cancer had a better 
prognosis than that of patients with synchronous cancer (P = 0.010) (Figure 4A). The patients with stage 0- II GC had a 
better prognosis than that of patients with stage III-IV GC (P < 0.001) (Figure 4D). The patients who had undergone 
gastrectomy (P < 0.001) or CRC resection (P < 0.001) had a better prognosis than that of patients who had not (Figure 4B 
and C). Nonetheless, no significant divergence in the survival rates was observed between stage 0-II and stage III-IV CRC 
(Figure 4E). The median follow-up duration was 3.4 years. The 1-, 3-, and 5-year OS rates in the cohort were 88.4%, 69.6%, 

http://www.r-project.org
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Table 1 Comparison of the features of metachronous and synchronous cancers

Characteristics Overall, n = 76 Metachronous, n = 30 Synchronous, n = 46 P value

≤ 65 35 (46.1) 15 (50.0) 20 (43.5) 0.747Age (yr) (%)

> 65 41 (53.9) 15 (50.0) 26 (56.5)

Female 24 (31.6) 9 (30.0) 15 (32.6) 1.000Sex (%)

Male 52 (68.4) 21 (70.0) 31 (67.4)

Lower 40 (52.6) 17 (56.7) 23 (50.0) 0.850

Middle 11 (14.5) 4 (13.3) 7 (15.2)

Location of gastric cancer (%)

Upper 25 (32.9) 9 (30.0) 16 (34.8)

0-II 51 (67.1) 21 (70.0) 30 (65.2) 0.854Stage of gastric cancer (%)

III-IV 25 (32.9) 9 (30.0) 16 (34.8)

No 22 (28.9) 7 (23.3) 15 (32.6) 0.540Resection of gastric cancer (%)

Yes 54 (71.1) 23 (76.7) 31 (67.4)

Left hemicolon 6 (7.9) 2 (6.7) 4 (8.7) 0.121

Rectum 27 (35.5) 14 (46.7) 13 (28.3)

Right hemicolon 24 (31.6) 5 (16.7) 19 (41.3)

Location of colorectal cancer (%)

Sigmoid colon 19 (25.0) 9 (30.0) 10 (21.7)

0-II 44 (57.9) 16 (53.3) 28 (60.9) 0.680Stage of colorectal cancer (%)

III-IV 32 (42.1) 14 (46.7) 18 (39.1)

No 14 (18.4) 1 (3.3) 13 (28.3) 0.0151Resection of colorectal cancer (%)

Yes 62 (81.6) 29 (96.7) 33 (71.7)

1P value is statistically significant (P < 0.05).

Figure 2  Interval between the first primary cancer and the second primary cancer.

and 49.7%, respectively.

Univariate and multivariate analyses
To evaluate the prognostic factors of DPGCC, univariate and multivariate Cox regression analyses were performed. 
According to the univariate analysis, synchronous/metachronous cancer [hazard ratio (HR) = 3.0, 95% confidence 
interval (95%CI): 1.3-7.2, P = 0.013)], stage of GC (HR = 6.7, 95%CI: 2.9-15.6, P < 0.001), resection of GC (HR = 0.1, 95%CI: 
0.1-0.3, P < 0.001), and resection of CRC (HR = 0.3, 95%CI: 0.1-0.6, P = 0.002) were associated with the prognosis of 
DPGCC (Table 2). In the multivariate analysis, synchronous cancer (HR = 6.8, 95%CI: 2.0-22.7, P = 0.002) and stage III-IV 
of GC (HR = 10.0, 95%CI: 3.4-29.5, P < 0.001) were independently associated with a worse prognosis. Patients who 
underwent gastrectomy (HR = 0.2, 95%CI: 0.1-0.6, P = 0.002) had a better OS rate.
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Table 2 Univariate and multivariate analysis for predictors of overall survival

Univariate Multivariate
Characteristics

HR (95%CI) P value HR (95%CI) P value

≤ 65 ReferenceAge

> 65 1.8 (0.8-4.1) 0.162

Female ReferenceSex

Male 0.9 (0.4-2.0) 0.719

Lower Reference

Middle 1.9 (0.6-6.2) 0.262

Location of gastric cancer

Upper 1.8 (0.7-4.1) 0.200

0-II ReferenceStage of gastric cancer

III-IV 6.7 (2.9-15.6) < 0.001 10.0 (3.4-29.5) < 0.0011

No ReferenceResection of gastric cancer

Yes 0.1 (0.1-0.3) < 0.001 0.2 (0.1-0.6) 0.0021

Right hemicolon Reference

Left hemicolon 1.1 (0.2-5.3) 0.909

Sigmoid colon 1.1 (0.4-3.1) 0.882

Location of colorectal cancer

Rectum 0.9 (0.3-2.5) 0.863

0-II ReferenceStage of colorectal cancer

III-IV 1.1 (0.5-2.4) 0.831

No ReferenceResection of colorectal cancer

Yes 0.3 (0.1-0.6) 0.002 0.4 (0.1-1.5) 0.202

Metachronous ReferenceDPGCC

Synchronous 3.0 (1.3-7.2) 0.013 6.8 (2.0-22.7) 0.0021

1P value is statistically significant (P < 0.05).
95%CI: 95% confidence interval; DPGCC: Dual primary gastric and colorectal cancer; HR: Hazard ratio.

Figure 3  Distribution of the TNM stage of gastric cancer in the patients whose first primary tumor was colorectal cancer.

DISCUSSION
In this retrospective study, we collected cases of DPGCC in a tertiary hospital and analyzed the clinical features and 
prognoses between synchronous and metachronous cancer. The study showed that patients with metachronous cancer 
had a better prognosis than that of patients with synchronous cancer. Synchronous cancer and stage III-IV GC were 
independent risk prognostic factors for OS, while resection of GC was an independent protective prognostic factor.
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Figure 4 Overall survival curves for dual primary gastric and colorectal cancer were analyzed. A: The type of dual primary gastric and colorectal 
cancer; B: Resection of gastric cancer; C: Resection of colorectal cancer; D: Stage of gastric cancer; E: Stage of colorectal cancer.

The theory of the etiologic field effect has often been applied to explain the predisposition and progression of multiple 
primary cancers[8]. The theory is also applicable to the initiation and progression of DPGCC. These patients' 
gastrointestinal tracts are exposed to a combination of genetic and environmental factors, which contribute to the 
development of the disease. As integral components of the continuous mucosal epithelium lining the gastrointestinal 
tract, the epithelium of the stomach and colorectum is influenced by these factors, which predispose to synchronous or 
metachronous carcinogenesis. Furthermore, the second primary cancer has a certain correlation with the first primary 
cancer in patients with multiple primary cancers[9]. In this study, we focused on DPGCC because both are digestive tract 
cancers and have a specific correlation. CRC is one of the most common tumors with multiple primary cancers, with an 
incidence of 11.4%[9]. In addition, GC can also develop into a second primary cancer[10]. The incidence of second 
primary cancer in GC patients ranges from 1% to 4.2%[2,11,12]. CRC is the most common second primary cancer in 
patients with GC. A study suggested that the incidence of CRC in patients with GC was 1.3% (42/3291)[13]. In addition, 
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GC is also the most common second primary cancer in patient with CRC. Another study showed that the incidence of GC 
in patients with CRC was 2%-2.4%[14,15]. With the advancement of examination techniques and treatment methods, the 
survival of patients with cancer will be prolonged, and the rate of detection and incidence of multiple primary cancers 
will gradually increase. Therefore, for patients with DPGCC, regardless of which tumor is diagnosed first, checking for 
the presence of another tumor should be done[16,17].

In the present study, we found that patients with synchronous cancer had a worse prognosis than patients with 
metachronous cancer. We defined survival time as the time from the date of diagnosis of the first tumor to death from 
any cause. These patients with metachronous cancer had a better treatment response for the first primary cancer, 
resulting in having enough time to develop a second primary cancer. Therefore, patients with synchronous cancer were 
associated with a poor prognosis, which is consistent with previous findings[18]. In addition, another study defined 
survival time as the time from the date of surgery or chemotherapy for the second GC or CRC[3]. They also found that 
patients with synchronous cancer had a worse prognosis than patients with metachronous cancer. Taken together, these 
results suggest that synchronous cancer may be associated with poor prognosis in patients with DPGCC.

The treatment strategy for synchronous cancer is worth further study, because of the worse prognosis of synchronous 
cancer. In this cohort of synchronous cancer, approximately 70% of patients had a chance to receive resection. Moreover, 
the resection of GC was a prognostic protective factor. We believe that for synchronous cancer with a definitive diagnosis, 
radical surgery should be performed for all tumors. Even if radical resection is not possible, palliative resection should be 
attempted to achieve the best therapeutic outcome. A previous study found that the majority of second primary cancers 
develop within 3 years after the first primary cancer[19].

In this study, we found that most of the second primary cancers occurred within 5 years. The second primary cancer 
was detected by gastrointestinal endoscopy in long-term follow-up with surveillance. Therefore, it is essential and 
valuable for patients to undergo regular follow-up and surveillance. For patients with GC or CRC, we believe that 
postoperative surveillance of cancer should cover the whole digestive tract, rather than focusing on the primary site. 
Typically, the first primary cancer is considered cured 5 years after radical resection, and the risk of second primary 
cancer then significantly decreases. However, a study reported that second primary cancer occurred 10 years after the 
treatment of the first primary cancer in some cases with GC[20]. Therefore, the author proposed that patients with GC 
who underwent radical resection may need a longer time for regular and comprehensive surveillance. The current 
strategy for the follow-up of cancer focuses on surveillance within 5 years after surgery, but there is insufficient attention 
to longer follow-up. Considering economic factors, more evidence is needed to determine a more cost-effective 
surveillance strategy.

This type of multiple primary cancer has also been reported in other countries[3,18,21-23]. Studies have assessed the 
clinical characteristics of patients with GC who develop tumors at other locations, such as CRC and thyroid cancer[21]. 
Our study exclusively focused on the cases of DPGCC due to their significant interrelation. Unlike other studies that 
primarily examined the risk factors for developing secondary tumors[22], we placed greater emphasis on the prognostic 
factors of patients diagnosed with DPGCC. In addition to demographic characteristics and pathological factors, 
therapeutic factors also play a crucial role in predicting the prognosis of DPGCC. Our results revealed that the resection 
of GC was an independent predictor of OS. This finding will aid in the development of more effective treatment and 
follow-up strategies. However, unlike the study conducted by Bok et al[23], this study did not compare DPGCC with 
simple GC or CRC.

This study has some limitations. First, this is a retrospective study. Second, this was a single-center study with a small 
sample size. To overcome these limitations, a multicenter and large sample size study is needed to validate these results.

CONCLUSION
In this study, the unresectable rate of synchronous CRC was higher than that of metachronous CRC. Early diagnosis and 
surgical resection are the key factors in improving the outcome of patients with DPGCC. The prognosis appears to be 
influenced by the stage of GC rather than the stage of CRC. Patients with synchronous cancer had worse OS, so radical 
resection should be tried, and a better treatment strategy is worth further investigation.

ARTICLE HIGHLIGHTS
Research background
Colorectal cancer (CRC) and gastric cancer (GC) show high morbidity in China. The incidence of synchronous and 
metachronous dual primary gastric and CRC (DPGCC) has increased. The studies evaluating the characteristics of 
DPGCC are limited.

Research motivation
Currently, there are limited clinical investigations regarding the prognosis of DPGCC. The current treatment strategy 
primarily comprises the treatment approach utilized for colorectal or GC. However, DPGCC may represent a unique 
tumor type with distinct histological, clinical, and molecular features. Therefore, it is crucial to meticulously analyze the 
clinical characteristics and prognosis of DPGCC to aid in clinical diagnosis and treatment.
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Research objectives
The present study analyses the clinicopathologic characteristics and prognosis in patients with DPGCC. These data will 
provide important information to further our understanding of the diagnosis and treatment for DPGCC.

Research methods
Seventy-six patients with DPGCC at the Sixth Affiliated Hospital of Sun Yat-Sen University from October 2010 to August 
2021 were included in the study cohort. The patients with DPGCC were divided into two groups synchronous and 
metachronous. We compared overall survival (OS) between groups using Kaplan-Meier survival methods. Univariate 
and multivariate analyses were performed using Cox's proportional hazards model to identify the independent 
prognostic factors for OS.

Research results
Of the 76 patients with DPGCC, 46 and 30 were synchronous and metachronous cancers, respectively. The proportion of 
unresectable CRC in patients with synchronous cancers was higher than that in patients with metachronous cancers 
(28.3% vs 3.3%, P = 0.015). The majority of the second primary cancers had happened within 5 years. Kaplan-Meier 
survival analysis showed that the patients with metachronous cancers had a better prognosis than patients with 
synchronous cancers (P = 0.010). The patients who had undergone gastrectomy (P < 0.001) or CRC resection (P < 0.001) 
had a better prognosis than those who had not. In the multivariate analysis, synchronous cancer [hazard ratio (HR) = 6.8, 
95% confidence interval (95%CI): 2.0-22.7, P = 0.002] and the stage III-IV of GC (HR = 10.0, 95%CI: 3.4-29.5, P < 0.001) 
were a risk prognostic factor for OS, while patients who underwent gastrectomy was a protective prognostic factor for OS 
(HR = 0.2, 95%CI: 0.1-0.6, P = 0.002).

Research conclusions
In this study, early diagnosis and surgical resection are the key factors in improving the outcome of patients with 
DPGCC. The prognosis appears to be influenced by the stage of GC rather than the stage of CRC. The patients with 
synchronous cancer had worse OS, so radical resection should be tried and the better treatment strategy is worth further 
investigation.

Research perspectives
To further validate our findings and provide a more comprehensive understanding of the prognostic factors of DPGCC, 
an additional retrospective and prospective study with a larger sample size and more extensive prognostic information is 
warranted.
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