
World Journal of
Clinical Cases

World J Clin Cases  2020 May 6; 8(9): 1561-1755

ISSN 2307-8960 (online)

Published by Baishideng Publishing Group Inc



W J C C World Journal of
Clinical Cases

Contents Semimonthly  Volume 8  Number 9  May 6, 2020

REVIEW
1561 Nutrition management in acute pancreatitis: Clinical practice consideration

Lakananurak N, Gramlich L

MINIREVIEWS
1574 Bone disease in chronic pancreatitis

Ahmed A, Deep A, Kothari DJ, Sheth SG

1580 Role of microRNAs in the predisposition to gastrointestinal malignancies
Baz M, Ibrahim T

1586 Recurrent anal fistulas: When, why, and how to manage?
Emile SH

ORIGINAL ARTICLE

Case Control Study

1592 Removal of biofilm is essential for long-term ventilation tube retention
Ma Q, Wang H, Chen ZN, Wu YQ, Yu DZ, Wang PJ, Shi HB, Su KM

Retrospective Cohort Study

1600 Neutrophil gelatinase-associated lipocalin does not predict acute kidney injury in heart failure
Ferrari F, Scalzotto E, Esposito P, Samoni S, Mistrorigo F, Rizo Topete LM, De Cal M, Virzì GM, Corradi V, Torregrossa R,

Valle R, Bianzina S, Aspromonte N, Floris M, Fontanelli A, Brendolan A, Ronco C

1608 Prognosis factors of advanced gastric cancer according to sex and age
Alshehri A, Alanezi H, Kim BS

Observational Study

1620 Attitudes, knowledge levels and behaviors of Islamic religious officials about organ donation in Turkey:

National survey study
Akbulut S, Ozer A, Firinci B, Saritas H, Demyati K, Yilmaz S

1632 Serotonin transporter and cholecystokinin in diarrhea-predominant irritable bowel syndrome: Associations

with abdominal pain, visceral hypersensitivity and psychological performance
Qin G, Zhang Y, Yao SK

WJCC https://www.wjgnet.com May 6, 2020 Volume 8 Issue 9I

https://www.wjgnet.com


Contents
World Journal of Clinical Cases

Volume 8  Number 9  May 6, 2020

CASE REPORT
1642 Cholesteryl  ester  storage disease of  clinical  and genetic  characterisation:  A case report  and review of

literature
Rashu EB, Junker AE, Danielsen KV, Dahl E, Hamberg O, Borgwardt L, Christensen VB, Wewer Albrechtsen NJ, Gluud LL

1651 Seroconversion of HBsAG coincides super-infection with hepatitis A: A case report
Beisel C, Addo MM, zur Wiesch JS

1656 Liver cirrhosis in a child associated with Castleman's disease: A case report
Kobayashi S, Inui A, Tsunoda T, Umetsu S, Sogo T, Mori M, Shinkai M, Fujisawa T

1666 Granulocyte  colony-stimulating  factor-producing  squamous  cell  carcinoma of  the  tongue  exhibiting

characteristic  fluorine-18  deoxyglucose  accumulation  on  positron  emission  tomography–computed

tomography: A case report
Shimamoto H, Hirota Y, Kashima Y, Kinoshita N, Yokokawa M, Ikeda T, Harada H

1674 Expander implantation for correction of high-riding nipple with enlarged nipple-areola complex using

revision mastopexy: A case report
Qin F, Yu NZ, Yang E, Zeng A, Hao Y, Zhu L, Wang XJ

1679 Pyoderma gangrenosum confused with congenital preauricular fistula infection: A case report
Zhao Y, Fang RY, Feng GD, Cui TT, Gao ZQ

1685 Central nervous system relapse in a pediatric anaplastic large cell lymphoma patient with CLTC/ALK

translocation treated with alectinib: A case report
Yang J, Li J, Gu WY, Jin L, Duan YL, Huang S, Zhang M, Wang XS, Liu Y, Zhou CJ, Gao C, Zheng HY, Zhang YH

1693 Colonic perforation in a nasopharyngeal carcinoma patient treated with fluorouracil: A case report
Lu WJ, Li G, Gao L

1698 Thoracoscopic resection of a huge esophageal dedifferentiated liposarcoma: A case report
Ye YW, Liao MY, Mou ZM, Shi XX, Xie YC

1705 COVID-19 managed with early non-invasive ventilation and a bundle pharmacotherapy: A case report
Peng M, Ren D, Liu XY, Li JX, Chen RL, Yu BJ, Liu YF, Meng X, Lyu YS

1713 Application of curved ablation in liver cancer with special morphology or location: Report of two cases
Cao N, Cai HJ, Sun XX, Liu DL, Huang B

1721 Giant ventral hernia simultaneously containing the spleen, a portion of the pancreas and the left hepatic

lobe: A case report
Luo XG, Lu C, Wang WL, Zhou F, Yu CZ

WJCC https://www.wjgnet.com May 6, 2020 Volume 8 Issue 9II



Contents
World Journal of Clinical Cases

Volume 8  Number 9  May 6, 2020

1729 Endoscopic ultrasonography elastography in the diagnosis of intrapancreatic ectopic spleen: A case report
Ge N, Sun SY

1735 Mesonephric adenocarcinoma of the uterine cervix with rare lung metastases: A case report and review of

the literature
Jiang LL, Tong DM, Feng ZY, Liu KR

1745 Portal hypertension in a patient with biliary hamartomas: A case report
Li QQ, Guo XZ, Li HY, Qi XS

LETTER TO THE EDITOR
1752 Rare primary lymphoepithelioma-like carcinoma of the renal pelvis

Lai SC, Seery S, Diao TX, Wang JY, Liu M

WJCC https://www.wjgnet.com May 6, 2020 Volume 8 Issue 9III



Contents
World Journal of Clinical Cases

Volume 8  Number 9  May 6, 2020

ABOUT COVER Editorial Board Member of World Journal of Clinical Cases, Paul E Sijens,
PhD, Associate Professor, Department of Radiology, University Medical
Center Groningen and University of Groningen, Groningen 9713 GZ,
Netherlands

AIMS AND SCOPE The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases)
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.
  WJCC mainly publishes articles reporting research results and findings
obtained in the field of clinical medicine and covering a wide range of
topics, including case control studies, retrospective cohort studies,
retrospective studies, clinical trials studies, observational studies,
prospective studies, randomized controlled trials, randomized clinical
trials, systematic reviews, meta-analysis, and case reports.

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

Responsible Editorial Office Director: Jin-Lei Wang

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, Bao-Gan Peng, Sandro Vento

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

PUBLICATION DATE
May 6, 2020

COPYRIGHT
© 2020 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 ETHICS
https://www.wjgnet.com/bpg/GerInfo/288

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

© 2020 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 May 6, 2020 Volume 8 Issue 9IX

mailto:bpgoffice@wjgnet.com


W J C C World Journal of
Clinical Cases

Submit a Manuscript: https://www.f6publishing.com World J Clin Cases  2020 May 6; 8(9): 1608-1619

DOI: 10.12998/wjcc.v8.i9.1608 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Cohort Study

Prognosis factors of advanced gastric cancer according to sex and
age

Abdulaziz Alshehri, Hussain Alanezi, Beom Su Kim

ORCID number: Abdulaziz Alshehri
(0000-0002-9354-9611); Hussain
Alenazi (0000-0002-4389-9031);
Beom Su Kim
(0000-0002-3656-2086).

Institutional review board
statement: The study was
reviewed and approved for
publication by our Institutional
Reviewer.

Informed consent statement:
Patients were not required to give
informed consent to the study
because the analysis used
anonymous data that were
obtained after each patient agreed
to treatment by written consent.

Conflict-of-interest statement: All
the Authors have no conflict of
interest related to the manuscript.

Data sharing statement: No
additional data are available.

STROBE statement: The authors
have read the STROBE
Statement—checklist of items, and
the manuscript was prepared and
revised according to the STROBE
Statement—checklist of items.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (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

Abdulaziz Alshehri, Hussain Alanezi, Beom Su Kim, Department of Gastric Surgery, Ulsan
University School of Medicine, Asan Medical Center, Seoul 05505, South Korea

Abdulaziz Alshehri, General Surgery Department, King Fahad Military Medical Complex,
Dhahran 31932, Saudi Arabia

Hussain Alanezi, Department of General Surgery, Northern Area Armed Forces Hospital, Hafar
Al Batin 31991, Saudi Arabia

Corresponding author: Beom Su Kim, MD, PhD, Professor, Surgeon, Department of Gastric
Surgery, Ulsan University School of Medicine, Asan Medical Center, 88 Olympic-ro 43-gil,
Songp-gu, Seoul 05505, South Korea. bskim0251@naver.com

Abstract
BACKGROUND
Gastric cancer has a relatively high prevalence and is one of the most common
causes of cancer-related death worldwide. However, the prognosis for gastric
cancer remains poor, especially in the advanced stages, despite many
improvements in diagnosis and treatment.

AIM
To evaluate the outcomes regarding advanced gastric cancer development
according to sex and age.

METHODS
We retrospectively reviewed 2005 patients who underwent curative gastrectomy
for advanced gastric cancer between 2002 and 2007 at a single Korean centre.
Prognosis and risk factors for nodal involvement were evaluated according to sex
and age.

RESULTS
In this retrospective cohort study, we examined the cases of 2005 patients [sex,
1384 men (69%), 621 women (31%)] with advanced gastric cancer. The patients’
age range was 22-87 years (mean age: 57.7 ± 12.3 years), with approximately
53.3% of the patients being ≤ 60 years old. Based on a Cox proportional hazards
model, overall survival was independently predicted by older age, larger tumour
size, lymphovascular invasion, lymph node metastasis, deeper tumour invasion,
moderately-to-poorly differentiated tubular adenocarcinoma, and signet ring cell
carcinoma. The same model revealed that relapse-free survival was
independently predicted by advanced age, larger tumour size, lymphovascular
invasion, deeper tumour invasion, poorly differentiated tubular adenocarcinoma,
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and signet ring cell carcinoma.

CONCLUSION
Among patients with advanced gastric cancer, older age independently predicted
poor overall survival and relapse-free survival. However, there were no
significant sex-based differences in relapse-free and overall survival.

Key words: Carcinoma; Prognosis; Gastrectomy; Risk factors; Age; Adenocarcinoma
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Core tip: Understanding the association between age and the survival rate for gastric
cancer might be helpful to clarify the prognostic value of age and potentially improve
treatment efficacy. However, few studies have evaluated the effects of sex or age on
gastric cancer outcomes, especially for advanced gastric cancer. Thus, we evaluated the
relationships of age and sex with advanced gastric cancer outcomes in 2005 patients at
our center.

Citation: Alshehri A, Alanezi H, Kim BS. Prognosis factors of advanced gastric cancer
according to sex and age. World J Clin Cases 2020; 8(9): 1608-1619
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INTRODUCTION
Gastric cancer (GC; cardia or non-cardia types) is an important disease worldwide,
with up to 1000000 new diagnosed cases in 2018 and potentially more than 783000
deaths annually. Global estimates have suggested that GC is the fifth and third most
frequently diagnosed and deadly cancer, respectively, with rates being approximately
two-fold higher in men than in women[1]. The World Health Organization (WHO) and
the Japanese Society of Gastroenterological Endoscopy define early gastric cancer as
gastric tumours that are confined to the mucosal layer, regardless of lymph node
metastasis, although the classification of advanced gastric cancer (AGC) remains a
debatable issue[2]. Although most authors define AGC as tumours infiltrating beyond
the submucosal layer, regardless of metastasis or N0 status, others consider T3-4
tumours to be AGC[3]. For example, AGC is considered any gastric tumour that is T2-
4b/N0-3/M0-1  staged,  according  to  the  eighth  edition  of  the  American  Joint
Committee on Cancer TNM (AJCC TNM) system[4].  Thus, relative to early gastric
cancer,  AGC is defined as being locally advanced and metastatic.  When curative
treatment is not possible because of metastatic tumours, some patients may benefit
from neoadjuvant therapy for locally advanced GC, which may allow a curative
surgery performance in the future[5].

The incidence and mortality  rates  for  resectable  AGC vary among East  Asian
countries, which have fewer complications and deaths, and better survival rates than
the Western countries. For example, the 5-year survival rate is almost 70% in Japan[6],
higher to the corresponding rates of up to 25% in Europe and the United States[7]. Age
is a prognostic factor for many cancers[8], and the prevalence of GC increases with age,
peaking at an age of 60-70 years[9]. Thus, understanding the association between age
and the survival rate for GC might be helpful to clarify the prognostic value of age
and  potentially  improve  treatment  efficacy[10].  Histopathological  type,  depth  of
invasion, and tumour size are known predictors of lymph node metastasis[11]  and
prognosis  in  patients  with GC[12].  Kim et  al[11]  also recently  stated that  sex was a
predictor  for  lymph  node  metastasis  and  that  the  histological  subtype  varied
according to sex and age. However, few studies have evaluated the effects of sex or
age on GC outcomes, especially for AGC. Thus, we evaluated the relationships of age
and sex with AGC outcomes at our centre.
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MATERIALS AND METHODS

Participants and study design
We retrospectively evaluated 2005 patients who had undergone curative gastrectomy
for AGC between 2002 and 2007 at the Asan Medical Center (Seoul, South Korea). The
study’s  retrospective  protocol  was  approved  by  the  institutional  review  board
(protocol number S2019-1849-0001).

All  patients  had  undergone  extensive  lymphadenectomy  (D1  and  greater)
according  to  the  2018  Korean  Gastric  Cancer  Association  clinical  management
guidelines[12]. Macroscopic (endoscopic) findings were also analysed according to the
Korean Gastric Cancer Association clinical  management guidelines[13].  The WHO
categorises  gastric  adenocarcinomas  into  four  subtypes  according  to  their
histopathological pattern: Papillary, mucinous, tubular, and signet ring cell carcinoma
(SRC)[14]. Tubular adenocarcinoma was classified as well-differentiated, moderately-
differentiated, or poorly-differentiated according to the eighth edition of the AJCC
TNM staging  system[4].  According  to  the  Japanese  classification  system,  gastric
adenocarcinoma was classified as differentiated (well-differentiated, moderately-
differentiated,  or  papillary  adenocarcinoma)  or  undifferentiated  (poorly-
differentiated adenocarcinoma or SRC)[15]. The patients’ characteristics, lymph node
metastasis statuses, and outcomes were reviewed to identify their relationships with
sex  and  age.  Relapse-free  survival  (RFS)  was  defined  as  the  time  from  tumour
resection until the first instance of disease recurrence, death that was unrelated to
gastric cancer, or the last follow-up without evidence of recurrence. Overall survival
(OS) was defined as the time from tumour resection until death by any cause or the
last follow-up.

Statistical analysis
Continuous data were presented as means ± SD and analysed using the Student’s t-
test.  Risk factors were analysed using the logistic regression model (multivariate
analysis)  or  the  Chi-squared  test  (univariate  analysis).  Survival  outcomes  were
compared using the Kaplan-Meier method with the log-rank test (univariate analysis)
or the Cox proportional hazards regression model (multivariate analysis). All analyses
were performed using the IBM SPSS software (version 25.0; IBM Corp., Armonk, NY,
United States), and differences were considered statistically significant when P < 0.05.

RESULTS
The patients’  clinicopathological  characteristics  are  summarised in  Table  1.  The
patients’ age range was 22-87 years (mean: 57.7 ± 12.3 years), with approximately
53.3% of the patients being ≤ 60 years old. The participants were 1384 men (69%) and
621 women (31%) (total, 2005). The mean body mass index (BMI) was 23.3 ± 3.2 kg/m2

(range:  12.3-57.8  kg/m2).  Approximately  30.7%  of  patients  had  comorbidities,
including hypertension (22%), diabetes mellitus (10.6%), and other conditions (5.6%).

The mean tumour size was 6.3 ± 3.5 cm (range: 1-48 cm), with 55.3% and 44.7% of
the tumours being > 5 cm and ≤ 5 cm, respectively. The tumour locations were the
lower-third (59.7%), middle-third (23.1%), and upper-third (17.2%). The depths of
invasion were the subserosal layer (43.1%), exposed or invading the serosa (30.4%),
the  muscularis  propria  (25.1%),  and  the  submucosal  layers  (1.4%).  The
histopathological  findings were tubular  adenocarcinomas (poorly-differentiated:
49.5%, moderately-differentiated: 31.1%, and well-differentiated: 3.1%), SRC (10.9%),
mucinous adenocarcinoma (3.5%), papillary adenocarcinoma (0.3%), neuroendocrine
tumours  (0.2%),  and  other  histopathological  abnormalities  (1.3%).  The  surgical
procedures were subtotal (55.2%) and total gastrectomy (44.8%), with a mean number
of 28.4 ± 12 retrieved lymph nodes (LNs) (range: 12-106 lymph nodes) and 53.8% of
these cases involving LN metastasis. Lymphovascular and perineural invasions was
observed in  51% and 46.1% of  cases,  respectively.  Adjuvant  chemotherapy was
provided to 66.8% of patients, with the recurrence and mortality rates being 33.5%
and 43.6%, respectively. The mean OS duration was 55.3 ± 32.2 mo (range: 0.5-129.7
mo) and the mean RFS was 51.1 ± 33.6 mo (range: 0.5-129.7 mo).

Prognostic factors
Based on the Cox proportional hazards model, OS was independently predicted by
advanced  age,  larger  tumour  size,  lymphovascular  invasion,  LN  metastasis,
moderately-to-poorly differentiated tubular adenocarcinoma, and SRC (Table 2). The
independent predictors of RFS in this model were advanced age, larger tumour size,
lymphovascular invasion, poorly differentiated tubular adenocarcinoma, and SRC
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Table 1  Clinicopathologic characteristics of all patients

Characteristic

Age (yr)

Range 22-87

mean ± SD 57.7 ± 12.3

Age grouping, n (%)

≤ 60 yr 1069 (53.3)

> 60 yr 936 (46.7)

Sex, n (%)

Male 1384 (69)

Female 621 (31)

Body mass index (kg/m2)

Range 12.3–57.8

mean ± SD 23.3 ± 3.2

Comorbidities, n (%) 616 (30.7)

Hypertension 441 (22)

Diabetes mellitus 212 (10.6)

Others 112 (5.6)

Tumour size (cm)

Range 1-48

mean ± SD 6.3 ± 3.5

Location, n (%)

Upper third 345 (17.2)

Middle third 463 (23.1)

Lower third 1197 (59.7)

Depth of invasion, n (%)

Muscularis propria 504 (25.1)

Subserosal 865 (43.1)

Serosa exposed or invaded 608 (30.4)

Histology, n (%)

Papillary adenocarcinoma 7 (0.3)

Tubular adenocarcinoma (well differentiated) 62 (3.1)

Tubular adenocarcinoma (moderately differentiated) 624 (31.1)

Tubular adenocarcinoma (poorly differentiated) 992 (49.5)

Signet ring cell carcinoma 219 (10.9)

Others 101 (5)

Gastrectomy, n (%)

Subtotal 1127 (56.2)

Total 878 (43.8)

Retrieved lymph nodes, n

Range 12-106

mean ± SD 28.4 ± 12

Lymph node metastasis, n (%)

Yes 1079 (53.8)

No 926 (46.2)

Lymphovascular invasion, n (%)

Yes 1023 (51)

No 982 (49)

Perineural invasion, n (%)

Yes 925 (46.1)

No 1080 (53.9)

Adjuvant chemotherapy, n (%)

Yes 1340 (66.8)

No 665 (33.2)
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Recurrence, n (%)

Yes 671 (33.5)

No 1334 (66.5)

Mortality, n (%)

Yes 874 (43.6)

No 1131 (56.4)

Overall survival (mo)

Range 0.5-129.7

mean ± SD 55.3 ± 32.2

Recurrence-free survival (mo)

Range 0.5-129.7

mean ± SD 51.1 ± 33.6

SD: Standard deviation.

(Table 2).
We also found that the prognostic factors varied according to sex and age (Tables 3

and 4).  For  example,  among men the  prognostic  factors  were  age,  tumour  size,
lymphovascular invasion, depth of invasion, moderately-to-poorly differentiated
tubular adenocarcinoma, and SRC (Table 3),  while among women the prognostic
factors  were  tumour  size,  and  lymphovascular  invasion.  Among  ≤  60-year-old
patients the prognostic factors were tumour size, and lymphovascular invasion (Table
4), while among > 60-year-old patients the prognostic factors were lymphovascular
invasion, any tubular adenocarcinoma, SRC, and mucinous adenocarcinoma.

Risk factors for lymph node metastasis according to sex and age
Based on the logistic regression model, the independent risk factors for LN metastasis
were larger tumour size and lymphovascular invasion (Table 5). Among men, the risk
of  LN metastasis  was  related to  tumour  size,  lymphovascular  invasion,  tubular
adenocarcinoma classification, and mucinous adenocarcinoma (Table 6), while among
women the risk factors for LN metastasis were tumour size, and lymphovascular
invasion.  Among  ≤  60-year-old  patients,  the  independent  risk  factors  for  LN
metastasis were larger tumour size, and lymphovascular invasion (Table 7), while
among > 60-year-old patients, the independent risk factors were larger tumour size,
lymphovascular invasion, and poorly differentiated tubular adenocarcinoma.

Evaluation of survival according to sex and age
We did not detect significant differences according to sex in the OS (Figure 1A) and
RFS (Figure 1B) outcomes of Korean patients with AGC (both P > 0.05). However, the
different age groups exhibited significant differences in OS (Figure 2A) and RFS
(Figure  2B).  We  also  evaluated  whether  sex  might  be  associated  with  different
outcomes in each age group, although we did not detect significant differences in OS
(Figure 3A) and RFS (Figure 3B) among ≤ 60-year-old or > 60-year-old patients (Figure
4).

DISCUSSION
Although East Asian countries (including Japan) have survival rates reaching up to
70% for GC[6], the outcomes remain poor in Western countries despite their advances
in diagnosis and treatment, as depicted by the 5-year OS rates of < 30%[7]. Thus, a
better understanding of the prognostic factors for GC might provide new insights and
enhance the treatment of advanced-stage cases. We evaluated the outcomes of 2,005
patients who had been diagnosed with AGC during 2002 and 2007 according to age,
which is an independent risk factor for several cancers, including AGC[8]. However,
previous studies have used age cut-offs of 50, 30, or 45 years, respectively[8,9]. In our
study, we used an age cut-off at 60 years based on recent studies and the new age
subdivision  suggested  by  the  WHO[9].  Likewise,  other  studies  have  compared
outcomes  among elderly  and younger  patients  with  GC;  however,  they yielded
inconclusive results[16,17].

Younger  patients  may  experience  poorer  survival  rates  because  of  their
characteristics and different tumour behaviours[18]. For example, Chen et al[19] reported
that 56-65-year-old patients exhibited better clinicopathological features and gastric
cancer-specific survival rates than other age groups of patients with operable GC.
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Table 2  Multivariate analysis of factors influencing survival using a Cox proportional hazards
model

Characteristic
Overall survival Recurrence-free survival

P value HR 95%CI P value HR 95%CI

Sex

Male 1.000 1.000

Female 0.434 0.943 0.813-1.093 0.292 0.925 0.801-1.069

Age

≤ 60 yr 1.000 1.000

> 60 yr 0.001 1.723 1.502-1.978 0.001 1.658 1.451-1.895

Tumour size

≤ 5 cm 1.000 1.000

> 5 cm 0.001 1.455 1.252-1.690 0.001 1.505 1.302-1.740

Lymphovascular invasion

No 1.000 1.000

Yes 0.001 1.678 1.450-1.943 0.001 1.676 1.455-1.931

Lymph node metastasis

No 1.000 1.000

Yes 0.047 0.866 0.752-0.998 0.111 0.894 0.780-1.026

Depth of invasion

Muscularis propria 0.102 0.654 0.394-1.088 0.160 0.696 0.419-1.155

Sub-serosal 0.125 0.676 0.410-1.115 0.200 0.721 0.437-1.189

Serosal exposed 0.080 0.636 0.383-1.055 0.142 0.685 0.413-1.135

Serosal invasion 0.287 0.705 0.370-1.342 0.272 0.697 0.366-1.189

Histology

Tubular adenocarcinoma (well) 1.000 1.000

Tubular adenocarcinoma (moderate) 0.036 1.783 1.038-3.061 0.069 1.562 0.967-2.523

Tubular adenocarcinoma (poorly) 0.008 2.070 1.211-3.538 0.026 1.716 1.067-2.759

Signet ring cell carcinoma 0.001 2.689 1.535-4.707 0.001 2.290 1.387-3.781

Mucinous adenocarcinoma 0.156 1.601 0.836-3.066 0.236 1.431 0.791-2.588

HR: Hazard ratio; CI: Confidence interval.

Similarly, Song et al[9] reported that age is related to the prognosis of GC, although
younger patients had a higher survival rate after surgery, relative to elderly patients.
Our study revealed that OS was independently predicted by advanced age, larger
tumour  size,  lymphovascular  invasion,  LN metastasis,  deeper  tumour  invasion,
moderately-to-poorly  differentiated  tubular  adenocarcinoma,  and  SRC.  These
findings may be related to younger patients typically presenting with more advanced
disease[18,20]. The better outcomes among older patients may also be related to two
factors:  (1)  The poor tolerance of  extensive lymphadenectomy and standardised
chemotherapy in older  adults[21],  which lead clinicians to  provide only remedial
options to younger patients, as they are generally in better condition and more able to
tolerate chemotherapy[22]; and (2) Younger patients have better tolerance of surgery
and recovery[23].

Moreover, our study revealed that approximately two-thirds of the patients with
AGC were male, which suggests that they may have been more frequently exposed to
GC risk factors that are associated with male sex, such as increased alcohol intake and
smoking. These factors might contribute to an increased GC incidence later in life[24].
We also found that RFS and OS were independently predicted by advanced age,
larger  tumour  size,  lymphovascular  invasion,  deeper  tumour  invasion,  poorly-
differentiated tubular adenocarcinoma, and SRC. These findings conflict with those of
Suh et al[25], who reported that age was an independent risk factor for RFS, but not for
OS. Several studies have also revealed that a diffuse histological subtype is commonly
detected in younger individuals[26,27]. Our study revealed that the histological subtype
was significantly associated with GC outcomes among older patients with available
histological information.

To  the  best  of  our  knowledge,  there  are  few  studies  that  have  evaluated  the
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Table 3  Multivariate analysis of factors influencing survival according to sex using a Cox
proportional hazards model

Characteristic
Male Female

P value HR 95%CI P value HR 95%CI

Age

≤ 60 yr 1.000 1.000

> 60 yr 0.001 1.882 1.601-2.213 0.136 1.204 0.943-1.536

Tumour size

≤ 5 cm 1.000 1.000

> 5 cm 0.001 1.443 1.212-1.718 0.001 1.610 1.239-2.090

Lymphovascular invasion

No 1.000 1.000

Yes 0.001 1.697 1.428-2.017 0.001 1.587 1.238-2.035

Lymph node metastasis

No 1.000 1.000

Yes 0.166 0.890 0.754-1.050 0.437 0.907 0.709-1.161

Depth of invasion

Muscularis propria 0.025 0.521 0.295-0.920 0.736 1.220 0.385-3.866

Sub-serosal 0.044 0.565 0.324-0.986 0.824 1.139 0.362-3.587

Serosal exposed 0.039 0.551 0.314-0.970 0.986 0.990 0.311-3.147

Serosal invasion 0.264 0.669 0.330-1.354 0.653 0.693 0.140-3.434

Histology

Tubular adenocarcinoma (well) 1.000 1.000

Tubular adenocarcinoma (moderate) 0.043 1.754 1.017-3.026 0.886 0.929 0.337-2.559

Tubular adenocarcinoma (poor) 0.010 2.029 1.181-3.486 0.739 0.844 0.312-2.282

Signet ring cell carcinoma 0.001 3.153 1.769-5.619 0.812 0.883 0.317-2.459

Mucinous adenocarcinoma 0.359 1.390 0.688-2.810 0.896 1.080 0.342-3.409

HR: Hazard ratio; CI: Confidence interval.

survival rates and prognostic factors among patients with AGC. Our study revealed
that OS among patients with AGC was independently predicted by older age, larger
tumour  size,  lymphovascular  invasion,  LN metastasis,  deeper  tumour  invasion,
moderately-to-poorly differentiated tubular adenocarcinoma, and SRC. However, LN
metastasis  and moderately  differentiated tubular  adenocarcinoma were not  risk
factors  for  poor  RFS  in  these  patients.  Furthermore,  there  were  no  significant
differences according to sex in the RFS and OS outcomes. Nevertheless, there were
significant differences in RFS and OS according to patient age using a cut-off value of
60 years.

Limits of the study
However, our study was limited by the small sample size and the lack of a control
group. Nevertheless, we provided new data regarding a disease with an increasing
incidence in younger patients and adults, which has considerable psychological and
social effects. Increased awareness of AGC is needed to ensure that GC is diagnosed
at a potentially curable stage.
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Table 4  Multivariate analysis of factors influencing survival according to age using a Cox proportional hazards model

Characteristic
≤ 60 yr old > 60 yr old

P value HR 95%CI P value HR 95%CI

Sex

Male 1.000 1.000

Female 0.300 1.116 0.907-1.373 0.017 0.780 0.636-0.957

Tumour size

≤ 5 cm 1.000 1.000

> 5 cm 0.001 1.973 1.586-2.454 0.086 1.187 0.976-1.444

Lymphovascular invasion

No 1.000 1.000

Yes 0.001 1.783 1.441-2.206 0.001 1.580 1.307-1.910

Lymph node metastasis

No 1.000 1.000

Yes 0.485 0.929 0.756-1.142 0.147 0.872 0.725-1.049

Depth of invasion

Muscularis propria 0.185 0.570 0.249-1.308 0.371 0.746 0.392-1.418

Sub-serosal 0.280 0.638 0.283-1.441 0.472 0.792 0.420-1.495

Serosal exposed 0.214 0.594 0.262-1.350 0.465 0.786 0.412-1.500

Serosal invasion 0.518 0.724 0.272-1.929 0.549 0.765 0.318-1.839

Histology

Tubular adenocarcinoma (well) 1.000 1.000

Tubular adenocarcinoma (moderate) 0.731 0.891 0.463-1.718 0.010 2.547 1.246-5.205

Tubular adenocarcinoma (poorly) 0.929 0.972 0.514-1.837 0.004 2.812 1.380-5.730

Signet ring cell carcinoma 0.427 1.309 0.674-2.543 0.001 3.652 1.700-7.843

Mucinous adenocarcinoma 0.134 0.525 0.226-1.220 0.002 3.847 1.648-8.979

HR: Hazard ratio; CI: Confidence interval.

Table 5  Analysis of lymph node metastasis using the chi-squared test and a logistic regression model

Characteristic
Lymph node metastasis Univariate Multivariate

Yes No P value OR 95%CI P value

Sex

Male 766 (71) 618 (66.7) 0.040 1.000

Female 313 (29) 308 (33.3) 0.840 0.682-1.034 0.099

Age

≤ 60 yr 573 (53.1) 496 (53.6) 0.837 1.000

> 60 yr 506 (46.9) 430 (46.4) 1.035 0.854-1.255 0.726

Tumour size

≤ 5 cm 580 (53.8) 316 (34.1) 0.001 1.000

> 5 cm 499 (46.2) 610 (65.9) 0.552 0.453-0.674 0.001

Lymphovascular invasion

Yes 415 (38.5) 608 (65.7) 0.001 0.356 0.294-0.431 0.001

No 664 (61.5) 318 (34.3) 1.000

Depth of invasion

Muscularis propria 252 (23.4) 252 (27.2) 0.647 0.297-1.409 0.273

Sub-serosal 453 (42) 412 (44.5) 0.711 0.329-1.537 0.386

Serosal exposed 327 (30.3) 233 (25.2) 0.908 0.418-1.975 0.808

Serosal invasion 30 (2.8) 18 (1.9) 1.078 0.414-2.809 0.877

Histology

Tubular adenocarcinoma (well) 46 (4.3) 16 (1.8) 0.011 1.000

Tubular adenocarcinoma (moderate) 342 (32.3) 282 (31) 0.560 0.301-1.043 0.068
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Tubular adenocarcinoma (poorly) 519 (49) 473 (52) 0.583 0.315-1.080 0.086

Signet ring cell carcinoma 119 (11.2) 100 (11) 0.676 0.347-1.318 0.251

Mucinous adenocarcinoma 33 (3.1) 38 (4.2) 0.474 0.218-1.029 0.059

OR: Odds ratio; CI: Confidence interval.

Table 6  Analysis of lymph node metastasis according to sex using a logistic regression model

Characteristic
Male Female

P value OR 95%CI P value OR 95%CI

Age

≤ 60 yr 1.000 1.000

> 60 yr 0.919 1.012 0.804-1.274 0.512 1.127 0.789-1.610

Tumour size

≤ 5 cm 1.000 1.000

> 5 cm 0.001 0.532 0.418-0.677 0.006 0.605 0.425-0.863

Lymphovascular invasion

No 1.000 1.000

Yes 0.001 0.359 0.284-0.453 0.001 0.357 0.254-0.501

Depth of invasion

Muscularis propria 0.684 0.823 0.323-2.098 0.190 0.387 0.094-1.601

Sub-serosal 0.735 0.852 0.338-2.149 0.298 0.474 0.116-1.035

Serosal exposed 0.934 1.040 0.409-2.645 0.585 0.673 0.163-2.779

Serosal invasion 0.817 1.143 0.369-3.540 1.000 1.000 0.160-6.255

Histology

Tubular adenocarcinoma (well) 1.000 1.000

Tubular adenocarcinoma (moderate) 0.044 0.489 0.244-0.980 0.853 1.157 0.247-5.405

Tubular adenocarcinoma (poor) 0.047 0.497 0.249-0.992 0.726 1.312 0.288-5.979

Signet ring cell carcinoma 0.122 0.543 0.251-1.177 0.520 1.673 0.349-8.015

Mucinous adenocarcinoma 0.048 0.411 0.170-0.992 0.945 1.065 0.178-6.387

OR: Odds ratio; CI: Confidence interval.

Table 7  Analysis of lymph node metastasis according to age using a logistic regression model

Characteristic
≤ 60 yr old > 60 yr old

P value OR 95%CI P value OR 95%CI

Sex

Male 1.000 1.000

Female 0.066 0.762 0.571-1.018 0.543 0.910 0.670-1.235

Tumour size

≤ 5 cm 1.000 1.000

> 5 cm 0.001 0.452 0.344-0.594 0.020 0.707 0.528-0.947

Lymphovascular invasion

No 1.000 1.000

Yes 0.001 0.312 0.239-0.407 0.001 0.406 0.307-0.536

Depth of invasion

Muscularis propria 0.024 0.169 0.036-0.790 0.452 1.477 0.535-4.077

Sub-serosal 0.046 0.211 0.046-0.975 0.444 1.481 0.541-4.056

Serosal exposed 0.122 0.298 0.064-1.381 0.332 1.659 0.597-4.607

Serosal invasion 0.324 0.422 0.076-2.341 0.503 1.571 0.418-5.903

Histology

Tubular adenocarcinoma (well) 1.000 1.000
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Tubular adenocarcinoma (moderate) 0.340 0.644 0.261-1.589 0.088 0.465 0.193-1.121

Tubular adenocarcinoma (poor) 0.788 0.885 0.364-2.151 0.031 0.381 0.158-0.918

Signet ring cell carcinoma 0.909 0.947 0.370-2.424 0.166 0.496 0.184-1.339

Mucinous adenocarcinoma 0.483 0.677 0.228-2.014 0.068 0.346 0.111-1.080

OR: Odds ratio; CI: Confidence interval.

Figure 1

Figure 1  Kaplan-Meier curves. A: Overall survival; B: Relapse-free survival according to sex.

Figure 2

Figure 2  Kaplan-Meier curves. A: Overall survival; B: Relapse-free survival according to age.

Figure 3

Figure 3  Kaplan-Meier curves. A: Overall survival; B: Relapse-free survival according to sex among younger patients (≤ 60 years old).
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Figure 4

Figure 4  Kaplan-Meier curves. A: Overall survival; B: Relapse-free survival according to sex among older patients (> 60 years old).

ARTICLE HIGHLIGHTS
Research background
Gastric cancer has a relatively high prevalence specially in east countries. However the prognosis
still poor with those advanced cases. Despite the improvement in diagnostic and treatment.

Research motivation
Although outcomes  of  advanced gastric  cancer  is  not  satisfied.  Searching for  factors  may
improve the result and outcomes of treatment may help to improve the prognosis.

Research objectives
This study aimed to see the prognosis factors in advanced gastric cancer according to patient’s
age and gender.

Research methods
2005 patients with advanced gastric cancer who underwent surgical treatment at one Korean
single  centre  between  2002-2007.  Retrospectively,  data  collected  and  analyzed.  Possible
prognosis factors were evaluated.

Research results
A total of 2005 patients [sex, 1384 men (69%), 621 women (31%)] with advanced gastric cancer.
Cox proportional hazards model, overall survival was independently predicted by older age,
larger tumour size, lymphovascular invasion, lymph node metastasis, deeper tumour invasion,
moderately-to-poorly differentiated tubular adenocarcinoma, and signet ring cell carcinoma. The
same model revealed that relapse-free survival was independently predicted by advanced age,
larger tumour size, lymphovascular invasion, deeper tumour invasion, poorly differentiated
tubular adenocarcinoma, and signet ring cell carcinoma.

Research conclusions
Older age was independently predicted factor for poor overall survival and relapse-free survival.
However, there were no significant difference found according to gender in relapse-free and
overall survival.

Research perspectives
Study was limited by the small sample size and the lack of a control group. Nevertheless, we
provided new data regarding a disease with an increasing incidence in younger patients and
adults, which has considerable psychological and social effects. Increased awareness of advanced
gastric cancer is needed to ensure that gastric cancer is diagnosed at a potentially curable stage.
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