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Background: gmach cancer is the fifth most common malignancy. In 2012, 952,000 cancers were
diagnosed worldwide, which led to 723,000 deaths. Elderly me the most frequently observed
category of gastric cancer patients, mostly affecting the antrum. The objective of this study was to
analyze the association of age with sex, tumor sites, types of surgical intervention, and diagnosed
anatomical pathologies in cases of gastric cancer.
Methods: This cross-sectional descriptive study analyzed the associations between age, sex, tumor sites,
types of surgical intervention, and diagnosed anatomical pathologies among the total gastric cancer
incidences during medical treatments from January 2016 to May 2019, The study samples were collected
from the total gastric cancer respondents who met the inclusion criteria during medical treatments
within the study period.
Results: Gastric cancer was most frequently observed among females (56%) and those aged 50—70 years
old (47%). Most respondents had advanced stages of gastric cancer at first enrollment at our institution.
The most frequently found tumor site was the corpus (43%). The most frequently performed type of
surgical intervention was jejunostomy feeding (26%), and the most frequently diagnosed anatomical
pathology was adencupinoma with poorly differentiation (39%). Overall, age had statistically significant
correlations with sex (p = 0.001), tumor sites (p < 0.001), types of surgical intervention (p < 0.001), and
diagnosed anatomical pathologies (p < 0.001).
Conclusion: Gastric cancer was more common in males than females. In the older age group (=50 years
old), gastric cancer was more prevalent in women than men, and the gastric tumor tended to be more
distal. Non-cardia gastric cancers were more prevalent than cardia gastric cancers. g
@ 2021 Asian Surgical Association and Taiwan Robotic Surgery Association. Publishing services by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Etroduction

11
gastric incidences occur in developing countries, and half of the

world's total occurs in East Asia, particularly in China. Stomach

Stomach cancer is the fifth most common malignancy in the cancer is the third leading cm of cancer death and is responsible
g-rld after cancers of the lung, breast, colorectum, and prostate. for 723,000 deaths yearly.j The highest estimated mortality rates
most one million new cases of stomach er (952,000 cases) were found in East Asia, and the lowest occurred in North America.*

were estimated to have occurred in 2012, More than 70% of
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ggh mortality rates are also seen in Central and East Europe, as
well as Central America and South America.’

Sflach cancer is relatively common in developing countries.
The incidence rate for high-middle Human Development Index
(HDI) nations is 20 per 100,000 for males, and the averﬂate
among low-middle HDI nations is 6.6 per 100,000 males. In East
Asia, the incidence rates of gastric cancer 32.1 and 13.2 per
100,000 for males and females, respectively. The Republic of Korea
has the highest national incidence, with al@§f§t 60 per 100,000 new
cases annually for males, but the female incidence rates are rela-
tively lower (approximately 25 per 100,000 in Korea).”

In Southeast Asia, gastric cancer has the fourth-highest inci-
dence ifgEfand the fifth highest mortality rate among cancers. This
type of cancer is one of the five most common cancers among men.
In 2020, 90,598 new cases were reported in the South-East-Asia
Region (SEARO), with 78,823 deaths and a 5-year prevalence of
all ages of 122,780 cases.” In Indonesia, 3484 new cases have been
reported, h 2946 deaths.®

Gastric cancer constitutes an enormous burden on society in
economically developed and developing countries. The occurrdefe
of gastric cancer is increasing because of increased exposure to risk
factors, such as smoking, overweight, physi&ﬂnactivity, and
changing reproductive patterns.’ Furthermore, genetic variations
in proinflammatory and anti-inflammatory cytokine genes also
influence the individual| onse to carcinogenic exposures.”

Host genetic factors are emerging as determinants of dis-
ease risk for many cancers. Recent studies reported that functional
polymorphisms in the genes for interleukin 1f (IL-1f) and its
endogenous receptor antagonist (IL-1RN) are associated with an
increased risk of gastric cancer and its precursors. This genetic
mechanism reveals how mutations of genes lead to gastric cancer.
Another important determinant of gastric cancer risk is the
mechanism of Hypochlorhydria (reduced acid secretion) related to
cytotoxin-associated gene A (Cag A) as acausal aorofvirulence of
Helicobacter pylori. In early life, Cag A enters into normal gastric
epitheli@Pcells, which elicits an apoptosis reaction. As a conse-
quence, a reduced number of acid-secreting cells and a subsequent
increase in gastric pH provide direct benefits for colonization by
H. gpari°

he objective of this study was to analyze the association of age
with sex, tumor sites, types of surgical intervention, and diagnosed
anatomical pathologies in cases of gastric cancer in the period of
2016—-2019.

2. Methods

This study was conducted in a referral hospital in eastern
Indonesia. This study analyzed the association of demographic,
tumor sites, management, and histopathology examination. The
study design was a cross-sectional descriptive study. The study
subjects were all gastric cancer respondents who met the inclusion
criteria.

2.1. Population and samples

The sampling method was total population sampling by col-
lecting medical treatment data for patients with a diagnosis of
malignant neoplasm of the@mach and gastrointestinal stromal
tumor of the stom ith International Classification of Diseases
[ICD]-10 codes of 1, C16.2, C16.3, C16.4, C16.5, C16.6, C16.8,
C16.9, C49.A2, and DO00.2 determined from January 2016 to
December 2019.

We categorized our samples into two groups: High-risk group
and non-risk group. The high-risk group was characterized by older
age (=50 years old), male, obesity, smoking habit, and Helicobacter
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pylori infection. On the other hand, the non-risk group consisted of
those without any characteristics of the high-risk group.

2.2 Analysis of data

The collected medical dagof gastric cancer respondents in this
study were processed and analyzed using SPSS V.24 (IBM Corp.
Released 2016. IBM SPSS Statistics for Windows, Version 24.0.
Armonlk, NY: [BM Corp.) to analyze results of the association of the
dependent variable (age) and the independent variables (sex, tu-
mor sites, types of the surgical intervention, and the diagnosed
anatomical pathologies).

3. Results

Table 1 shows the frequency distributions of gastric cancer in-
cidences from 64 gastric cancer respondents. The most frequently
observed age range was 50—69 years old, which represented 30
cases (46.9%), and the most frequent gender group was female,
which accounted for 36 cases (56.3%).

The most frequent tumor site was the corpus at 28 cases(43.8%).
Feeding jejunostomy was the most common surgical procedure (19
cases or 29.7%). The poorly differentiated adenocarcinoma was the
most common, which amounted to 26 cases or 40.6%.

Table 2 shows the results of the cross-tabulation using the chi-
squared test with age as the dependent variable and the various
independent variables. The most frequently found gender in the
non-risk age group was male, with 24 cases or 85.7% of the cases in
this age group, while the most common gender in the high-risk age
group was female, which accounted for 36 cases or 100% of cases in
this age group.

The p-value from the chi-squared test for the correlation of age
and sex wasp <0.001. Therefore, it was inferred that there were
statistically significant correlations between age and sex in gastric
cancer. The most common tumor site in the high-risk age group was
the antrum, with 20 cases. The most commeon tumor site in the non-

able 1

Characteristics of patients.

Variables n &
Age (years)
3049 24 375
50-69 30 46.9
=70 10 156
Sex
Male 28 438
Female 36 56.3
Tumor Sites
GE) 3 47
Cardia 10 156
Fundus 3 47
Corpus 28 438
Antrum 20 313
Management
Total gastrectomy 4 6.3
Proximal gastrectomy G 94
Subtotal gastrectomy 8 125
Jejunostomy feeding 19 297
Partial gastrectomy 12 18.8
Bypass esophagojejunostomy 1 16
Distal gastrectomy 14 219
H hology ination
Adenocarcinoma (well differentiation) 10 156
Adenocarcinoma ( moderately differentiation) 16 250
Adenocarcinoma ( poorly differentiation) 26 40.6
Gastrointestinal stromal tumor 9 141
Signet ring cell carcinoma 3 47

GEJ: Gastroesophageal junction.
247
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Table 2
Cross-tabulation of the dependent variable and the independent variables.
Independent variables Age Total (%) P-value
Risk (%) Mon-risk (%)

Sex
Male 4(143) 24 (85.7) 28(100) p==<0.001
Female 36 (100) (R (1))] 36(100)

Tumor sites
GE) 1(333) 2 (66.7) 3(100) p==<0.001
Cardia (R (1))] 10(100) 10(100)
Fundus (R (1))] 3 (100) 3(100)
Corpus 19 (67.9) 9(321) 28(100)
Antrum 20 (100) (R (1))] 20(100)

Types of surgical intervention
Total gastrectomy 1{25) 3(75) 4(100) p=<0001
Proximal gastrectomy 4 (66.7) 2(333) 6{100)
Subtotal gastrectomy 00 8 (100) 8(100)
Jejunostomy Feeding 18 (94.7) 1(53) 19(100)
Partial gastrectomy 3(25) 9(75) 12(100)
Bypass oesophagojejunostomy 1 {100} 00 1{100)
Distal gastrectomy 13 (929 1{7.1) 14 (100)

™ N tomical pathol

Adenocarcinoma (well differentiation) 1{10) 9 (90) 10(100) p=<0001

Adenocarcinoma (moderately differentiation) 2(125) 14 (87.5) 16(100)

Adenocarcinoma (poorly differentiation) 25(96.2) 1(38) 26 (100)

Gastrointestinal stromal tumor 9 (100) 00 9(100)

Signet ring cell carcinoma 3(100) 00 3(100)

risk age group was the cardia, with 10 cases.%re was a statistically
significant correlation between age and tumor sites during medical
treatments of gastric cancer respondents (p < 0.001).

The most frequent surgical intervention in the high-risk age
range was jejunostomy feeding (18 cases), while in the non-risk age
range was partial gastrectomy (nine cases). There was a statistically
significant correlation between age and types of surgical inter-
vention in gastric cancer (p < 0.001).

The most frequent histopathological finding in the high-risk age
group was poorly differentiated adenocarcinoma (25 cases) and in
the non-risk age group was moderately differentiated adenocarci-
noma (14 cases). The p-value from the chi-squared test for the
correlation between age and the diagnosed anatomical pathologies
was p < 0.001, suggesting that the correlations were statistically
significant.

4. Discussion

Gastric cancer remains the most common and most deadly
malignancy.'Gastric cancer is an outcome of environmental factors
and the accumulation of specific genetic alterations. Gastric cancer
is difficult to diagnose in early-stage because of a time lag between
the onset of growth and the appearance of clinical presentation.
Early symptoms of gastric cancer are not specific; as a result, most
patients with early gastric cancer present with symptoms indis-
tinguishable from benign peptic ulcer disease and, subsequently,
these patients have been diagnosed at an advanced stage gastric
cancer.”

Gastric cancer mostly affects older people. The average age of
people when they are diagnosed with gastric cancer is 68 years.
About six of every ten people diagnosed with stomach cancer each
year are 65 years old or older. The risk that a man will develop
stomach cancer in his lifetime is about 1 in 95. For women, the
chance is about 1 in 154. But each person's risk can be affected by
certain other factors.'” In our study, the most common gender in
the non-risk age group was male (24 cases, 85.7%). This finding
could indicate that males are more prevalent in the younger age
group.

It was discovered in this study that most patients aged 50—60
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years were included in 46.9% (30) of cases. Furthermore, the pa-
tient's age and gender had a significant relationship (p = 0.000).
This ition shows that gastric cancer affects women more than
men, with a significant correlation between age and sex in gastric
cancer. This finding was different from globally accepted statistics,
which inferred that gastric cancer was more prevalent in males.
This condition appeared because most of our male patients were in
the younger age group than that of the female group. Most of the
male patients with gastric cancer probably did not survive until
reaching an older age (=50 years old). However, we would need a
larger sample size and a longer observation period to arrive at this
conclusion.

The women in our group were mostly in the older age group.
This condition is associated with a post-menopausal state. The as-
sociation between menopause and gastric cancer risk might be
related to the decrease of endogenous sex hormone levels in
postmenopausal women. According to the literature, exposure to
estrogen reduces the risk of gastric cancer.'!

Based on the anatE:al location, gastric cancer consists of two
types, which include cardia g cancer and non-cardia gastric.
Several studies showed that -cardia gastric cancer is more
common in cardia gastric Q:er.sl'hese research findings also
show the same th This is related to several risk factors, such as
obesity and GERD,H. pylofgiifection, low socioeconomic status, and
dietary factors.'” In this study, there was a significant correlation
between the location of gastric cancer and the age of the patient
(p = 0.001). This condition showed that the older the age, the more
distal the tumor location. Therefore, this result differs from other
studies that did not detect such a relationship.'*:"

This research discovered that most patients underwent jejunal
feeding procedures, which was designed to overcome problems
caused after gastrectomy, such as malnutrition. This is important to
optimize the patient's postoperative nutrition as well as main-
taining the continuity of enteral access (ensuring calorie adequacy)
during adjuvant therapy."* It was discovered that 94.7% of patients
in the jejunal feeding procedure were those of at-risk ages and
showed a statistically significant relationship (p = 0.00). A different
discovery was made by Sun et al that there is no significant rela-
tionship between the use of the jejunostomy feeding procedure
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and the patient's age (p = 0.47). This might be due to the age of
their homogeneous research sample.'” The feeding jejunostomy
was the most commonly performed procedure in our study
(especially in the high-risk group) because a lot of patients in our
study had been diagnosed at an advanced stage, so that most of
them had unresectable tumor burden. The jejunostomy feeding
served as palliative surgery for maintaining nutrition.
Histologically, gastric cancer is divided into three subtypes,
which include intestinal (well differentiation), moderate, and poor
differentiation. Well and moderate differentiation types are more
common, especially in older men, but has a better prognosis.
However, poor differentiation types are more common at a young
age (less than 60 years), especially among women. This theory is
contrary to this research that the most common type of gastric
cancer is poor differentiation histologically. Therefore, this finding
mighf¥e influenced by a large sample of women in this study. Feng
et al found that differentiation status was significantly associated
with age, gender, tumor location, tumor size, tumor depth, lymph
node metastasis, and tumor stage, but not the prognosis of gastric
cancer (p < 0.001)." The research also showed a significant rela-
tionship (p < 0.001) between the risk age and the diagnosis of the
patient's anatomic pathology. It was also discovered that 96.2% of
poorly differentiation diagnoses in patients proceeded at a risk age.

5. Conclusion

In this study, in the younger group age (<50 years old), gastric
cancer was more common in males than females. But in the older
age group (=50 years old), the women with gastric cancer were
more prevalent due to decreased estrogen levels. There was also a
correlation between age and tumor location, indicating that the
gastric tumo ation was more distal in older age. According to
the location, non-cardia gastric cancer was more prevalent than
cardia gastric cancer. Further work is now needed, involving a
larger sample size with longer observation periods.

glmﬁon of competing interest

All authors declare that they have no conflict of interest to

Asian Journal of Surgery 45 (2022) 246—249

disclose.

Acknowledgement

Mone.

References

. Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal cancer: incidence,
mortality, survival, and rsk factors. Przeglad Castroenterol. 2019;14:89-103,
2. Debiec K, Wydmanski ). Gastric Cancer Metastasis. In: Ahmad A, ed. Introduc-
tion to Cancer Metastasis. Academic Press; 2017:137-161. https://doiorg/

10.1016/B978-0-12-804003-4.00008-6.

3. The Global Cancer Observatory. Global Cancer Statistics : WHO South-East Asia
Region (SEARO); 2020 [cited 2021 January 25™). Available from hitps://gco.iarc.
fritod ayfdata/factsheets| populations{995-who-south-east-asia-region-searo
fact-sheets.pdf.

4, Yin JIE, et al. Gastric cancer mortality trends in China {2006-2013) reveal

increasing mortality in young subjects. Anticancer Res, 2017;37:4671—-4679,

. Rawla P, Barsouk A. Epidemiology of gastric cancer: global trends, risk factors
and prevention. Gastroenterol Rev. 2019;14: 26—38,

6. The Global Cancer Observatory. Global Cancer Statistics : Indonesia; 2020 [cited
2021 January 25th]. Available from https://gcodarc.fr/today/data/factsheets/
populations{360-indonesia-fact-sheets pd .

. Torre LA, et al. Global cancer statistics. CA Cancer | Clin. 2012;65:87—108,

. El-Omar EM, et al. Increased risk of noncardia gastric cancer associated with
proinflammatory cytokine gene polymorphisms. Gastroenterology. 2003;124:
11931201,

9, Hatakeyama M. Helicobacter pylod CagA and gastric cancer: a paradigm for

hit-and-run carcinogenesis. Cell Host Microbe. 2014;15:306—316.

10. Gunderson LL, Donohue JH, Alberts SR, Ashman |B, Jaroszewski DE. Cancer of
the stomach and gastroesophageal junction. In: Niederhuber |E, Armitage JO,
Doroshow JH, Kastan MB, Tepper JE, eds. Abeloff'sClinical Oncology. 5th ed.
Philadelphia, Pa: Elsevier; 2014:1240-1270.

11. Green ), Roddam A, Pirie K, et al. Reproductive factors and risk of oesophageal
and gastric cancer in the Million Women Study cohort. Br | Canc. 2012:106:
210-216. https: | [doiorg /101038 /bje.2011.525, Available from.

12, Fujiwara Y, et al. Effects of age on survival and morbidity in gastric cancer
patients undergoing gastrectomy. World | Gastrointest Oncol. 2017;9:257,

13. Konishi H, et al. Surgery for gastric cancer patients of age 85 and older:
multicenter survey. World | Gastroenterol. 2017;23:1215.

14. Feng F, et al. Prognostic value of differentiation status in gastric cancer. BMC
Canc. 2018;18:1—-6.

15. Sun Z, et al. Feeding jejunostomy tube placement during resection of gastric

cancers. | Surg Res. 2016;200:189-194,

w

-]

249




Association of clinicopathological features and gastric cancer
incidence in a single institution

ORIGINALITY REPORT

184 150 144 64

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

researchonline.federation.edu.au

Internet Source

2%

ccij-online.org

Internet Source

T

typeset.io

Internet Source

T

Emad M EI-Omar, Charles S Rabkin, Marilie D
Gammon, Thomas L Vaughan et al. "Increased
risk of noncardia gastric cancer associated
with proinflammatory cytokine gene
polymorphisms", Gastroenterology, 2003

Publication

T

o

bmccancer.biomedcentral.com

Internet Source

T

portaldeboaspraticas.iff.fiocruz.br

Internet Source

T

=

www.onlinelibrary.wiley.com

Internet Source

T




Masanori Hatakeyama. "Helicobacter pylori
CagA and Gastric Cancer: A Paradigm for Hit-
and-Run Carcinogenesis", Cell Host &
Microbe, 2014

Publication

T

link.springer.com

Internet Source

(K

—
o

mdpi-res.com

Internet Source

T

—_—
—

www.nature.com

Internet Source

%

—
N

www.gene-profiles.org

Internet Source

%

—
W

www.frontiersin.org

Internet Source

T

B

oms.kaluga.ru

Internet Source

T

—
()

A. G. Ozgen, M. Karadeniz, M. Erdogan, A.
Berdeli, F. Saygili, C. Yilmaz. "The (-174) G/C
polymorphism in the interleukin-6 gene is
associated with risk of papillary thyroid
carcinoma in Turkish patients", Journal of
Endocrinological Investigation, 2009

Publication

(K

Emad M. El - Omar, Howard Yim. "Tumors of
the stomach", Wiley, 2022

<1%



Publication

—
~N

repositorio.essalud.gob.pe:8080 <’| o
0

Internet Source

Andi Nurtrimarini Karim, Sri Mawar Said, Indar <1 o
Chaerah Gunadin, Mustadir Darusman B.

"Impact of Penetration Wind Turbines on

Transient Stability in Sulbagsel Electrical
Interconnection System", Journal of Physics:
Conference Series, 2018

Publication

Guo, Fang, Xiyun Ren, Yingzi Dong, Xiaomeng <1 o
Hu, Dan Xu, Haibo Zhou, Fanyu Meng,

Wenjing Tian, and Yashuang Zhao.

"Constitutive expression of PPARy inhibits

proliferation and migration of gastric cancer

cells and down-regulates Wnt/[3-Catenin

signaling pathway downstream target genes

TERT and ENAH", Gene, 2016.

Publication

Submitted to Nottingham Trent Universit
Student Paper g y <1 %
cdr.lib.unc.edu
Internet Source <1 %
. "Gastrointestinal", Modern Pathology, <1 o
01/2008 °

Publication

edoc.site



Internet Source

<1 %
vm36.upi.edu
InternetSouch)e <1 %
www.spandidos-publications.com
InternetSoE?ce p <1 %
Gwang Ha Kim, Peter S. Liang, Sung Jo Bang, <1 y
Joo Ha Hwang. "Screening and surveillance for ’
gastric cancer in the United States: Is it
needed?", Gastrointestinal Endoscopy, 2016
Publication
Liang, L, J-Y Fang, and ] Xu. ."Gfa\stric cancer <'] o
and gene copy number variation: emerging
cancer drivers for targeted therapy",
Oncogene, 2015.
Publication
Mona Y.Y. Abd-Allah, Ramy Ahmed Abdel-
| | <l
Salam, Sherine Refat. "Immunohistochemical
expression of FOXP3 in gastric carcinoma; its
relation to Ki-67 proliferation marker,
HER2/neu expression, and other
clinicopathological parameters", Journal of
Immunoassay and Immunochemistry, 2021
Publication
ujcontent.uj.ac.za
In‘gernet Source J <1 %




www.indonesianjournalofcancer.or.id

Internet Source J <1 %
www.karger.com

InternetSourceg <1 %
Atsuhiko Murata, Kohji Okamoto, Keiji

32 . L . <l%
Muramatsu, Tatsuhiko Kubo, Yoshihisa Fujino,
Shinya Matsuda. "Effects of additional
laparoscopic cholecystectomy on outcomes of
laparoscopic gastrectomy in patients with
gastric cancer based on a national
administrative database", Journal of Surgical
Research, 2014
Publication

Yong Lu, Fei Xiao, Yuan Wang, Zhenyu Wang, <1 %

Di Liu, Feng Hong. "Prevalence of Helicobacter
pylori in Non-Cardia Gastric Cancer in China:
A Systematic Review and Meta-Analysis",
Frontiers in Oncology, 2022

Publication

Exclude quotes On Exclude matches <5 words

Exclude bibliography On



