
This work is licensed under a Creative Commons Attribution 4.0 International License.

Original ArticleJournal of Current

Hematology&Oncology 
Research

Gastric cancer patient characteristics in a city in 
the Central Anatolian Region of Turkey: 
a single-center descriptive study

Mustafa Büyükkör1, Fatih Tay1, Ayşegül Özakyol Harmancı2
1Department of Medical Oncology, Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Ankara, Turkey
2Division of Gastroenterology, Deaprtment of Internal Medicine, Faculty of Medicine, Eskişehir Osmangazi University, Eskişehir, Turkey

ABSTRACT
Aims: This study aimed to determine the characteristics of patients with gastric cancer living in Eskişehir, a city located 
in the central Anatolian region of Turkey, together with factors affecting the recurrence and survival time.
Methods: This descriptive cross-sectional study was conducted using patients records who were admitted to Eskişehir 
Osmangazi University Health Practice and Research Hospital, Department of Internal Medicine between December 1998 
and January 2011 with a diagnosis of gastric cancer. Missing data was obtained by calling the patients or their relatives by 
phone.
Results: We evaluated 210 gastric cancer patients in this study.Male sex was approximately 2.5 times dominant, and most 
of the patients were diagnosed between the ages of 60-69. Approximately 1/5th of the patients applied to the health center 
6 months after the onset of symptoms. Age, chemotherapy, and radiotherapy were significantly related to recurrence 
(p=0.028, p=0.009, and p=0.005, respectively). Stage, area of involvement, positive surgical margin, chemotherapy, 
radiotherapy, and the number of lymph nodes removed were significantly related to survival time (p<0.001 for all 
variables).
Conclusion: In the studied population, gastric cancer diagnosis is delayed in a significant proportion of symptomatic 
patients. To decrease missed diagnoses, health professionals, especially those working in primary health care, should 
be made more sensitive towards the red flags of gastric cancer. Chemotherapy and radiotherapy are effective treatment 
options in preventing recurrences and improving survival.
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INTRODUCTION

Gastric cancer (also called stomach cancer) is a significant 
global health burden, with approximately one million people 
newly diagnosed each year.1 In fact, despite its decreasing 
prevalence over the past few decades, it is the third most 
common cause of cancer-related death after lung and 
colorectal cancer.2,3 Furthermore, gastric cancer is among the 
most common cancers in Turkey (5th in men, 6th in women), 
with an incidence of 12.6 per 100,000.4 

Gastric cancer risk factors can be summarized under 
four headings: Environmental factors (such as diet, smoking, 
socioeconomic status, alcohol, ionizing radiation, and 
Epstein-Barr virus), genetic factors (e.g., sex, blood type, and 
familial predisposition), Helicobacter pylori infection, and 
precancerous mucosal changes.5,6 

Early diagnosis is vital for these types of cancers. As a 
matter of fact, the five-year survival rate of patients treated 
at an early-stage (before reaching the muscular layer of 

the stomach) is close to 95%, while the median survival of 
patients with advanced cancer who do not have an indication 
for surgery is around 9-10 months.7,8 

Surgery, radiotherapy, or chemotherapy can be used 
alone or in combination in the treatment of stomach cancer. 
Surgical cure can be achieved only in gastric cancers detected 
at an early-stage (before stage 2). Additionally, targeted 
therapies (such as trastuzumab and ramucirumab) are used 
in advanced stages while immunotherapies are used in both 
locally advanced and advanced stages of gastric cancer.9 

As in the case of Japan, early diagnosis and screening 
strategies focused on high-risk populations can reduce 
deaths associated with gastric cancers.10 It was thought that 
investigating the characteristics of patients diagnosed with 
gastric cancer in Eskişehir (Central Anatolia/Turkey), where 
our hospital is located, may contribute to the identification 
of high-risk individuals. Furthermore, information obtained 

DOI: 10.51271/JCHOR-0009

Cite this article: Büyükkör M, Tay F, Özakyol Harmancı A. Gastric cancer patient characteristics in a city in the Central Anatolian Region of Turkey: a 
single-center descriptive study. J Curr Hematol Oncol Res. 2023;1(2):36-40.

Corresponding Author: Mustafa Büyükkör, mbuyukkor@hotmail.com

Received: 02/05/2023 ◆ Accepted: 23/05/2023 ◆ Published: 29/05/2023

https://orcid.org/0000-0002-3458-525X
https://orcid.org/0000-0002-4672-4173
https://orcid.org/0000-0003-0152-8651


J Curr Hematol Oncol Res. 2023;1(2):36-40 Gastric cancers in a Turkish city

37

locally about gastric cancer risk factors may contribute to 
regional planning, evaluations, and treatment strategies.

Objective
This study aimed to determine the characteristics of 

patients with gastric cancer living in Eskişehir, a large city in 
the central Anatolian region of Turkey, together with factors 
related to the recurrence and survival time. 

METHODS

Ethical approval (numbered 3010/273, dated 05.11.2010) 
was received from the Eskişehir Osmangazi University Health 
Practice and Research Hospital Clinical Research Ethics 
Committee. The reporting of the study was done according 
to the STROBE guideline.11 All procedures were carried out 
in accordance with the ethical rules and the principles of the 
Declaration of Helsinki.

Study Design
This descriptive cross-sectional study was conducted 

with patients who were admitted to Eskişehir Osmangazi 
University Health Practice and Research Hospital, 
Department of Internal Medicine, between December 1998 
and January 2011 with a diagnosis of gastric cancer. Patient 
data were obtained from patient files and the hospital 
automation system. Besides, missing information from 
patients who did not come for control for a long time was 
obtained by calling their homes. 

Setting
The study was conducted in Eskişehir Osmangazi 

University Health Practice and Research Hospital. The 
hospital where the research was conducted is a tertiary 
hospital with 1010 inpatient beds. During the study times, 
the medical oncology department of the hospital was the only 
center serving cancer cases in the region.

Participants 
219 Patients over 18 who were diagnosed with primary 

gastric cancer were screened,4 patients who were not followed 
up in our hospital (who applied only once) and 5 metastatic 
gastric patients with missing data and couldn’t got information 
about by calling were excluded. In conclusion 210 patients with 
all stages gastric cancer were included in the study (Figure 1). 

Figure 1. Participant flow chart

Variables
The primary variable of the study was determined as 

survival time. Additionally, patients’ age at diagnosis, sex, 
blood type, tumor localization, tumor type, stage (TNM 
classification), degree of differentiation, presence of vascular 
invasion or perineural invasion, lymph node involvement, 
surgical margin positivity, postoperative chemotherapy or 
postoperative radiotherapy, number of removed lymph nodes 
were the other variables examined.

The sample size was not calculated since all patients were 
intended to be included in the study.

Statistical Analysis
Statistical analysis was performed via the Statistical 

Package for the Social Sciences (SPSS) (SPSS for Windows, 
Version SPSS 20.0, Chicago, IL, USA) program. If the 
variables were numerical, they were presented as mean and 
standard deviations, and if categorical, frequencies and 
percentages were given. Normal distribution was evaluated 
by the Kolmogorov-Smirnov test. Continuous variables were 
compared using the Mann-Whitney U test. The Chi-square 
(or Fisher’s exact) test was used to compare categorical 
variables. The Cox regression analysis was performed to 
detect independent factors on survival. A p-value of less than 
0.05 was considered sufficient for statistical significance.

RESULTS

Participants
Most of the patients were male with a male/female ratio of 

approximately 2.5, and most of them were diagnosed between 
the ages of 60-69. Adenocarcinoma was the most common 
histologic type. Approximately 1/5th of the patients applied to the 
health center 6 months after the onset of symptoms (Table 1). 

There was a significant difference regarding recurrence in 
age, chemotherapy, and radiotherapy variables (Table 2).

Survival time was lower in cases involving cancer in the 
proximal plus corpus region and corpus plus distal region than 
in other areas. Additionally, the survival time of the cases with 
stages 3-4 was lower. Furthermore, survival times of patients 
without surgical indication and positive surgical margins were 
lower than those who underwent R0 resection. Patients who 
received adjuvant chemotherapy had a longer life expectancy than 
those who did not. On the other hand, the survival times of those 
who received palliative chemotherapy were lower. According to 
the postoperative staging, the life expectancy of patients who 
received concomitant chemoradiotherapy was higher than those 
who did not. The survival of patients whose lymph nodes could 
not be removed or who had no indication for surgery was lower 
than those whose lymph nodes were removed (Table 3).

In the univariate analysis, it was observed that the 
treatment applied in patients who received chemoradiotherapy 
had aproximately threefold better survival compared to those 
who did not. (Table 4).

DISCUSSION

Key Results
Most of the patients were male with a male/female ratio 

of approximately 2.5, and most of them were diagnosed 
between the ages of 60-69. Approximately 1/5th of the 
patients applied to the health center 6 months after the onset 
of symptoms. Age, chemotherapy, and radiotherapy were 
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significantly related to the recurrence. In addition, stage, area 
of involvement, surgical margin positivity, chemotherapy, 
radiotherapy, and the number of lymph nodes removed were 
significantly related to survival time.

Limitations
Since the information about the patients was based 

on the records, some additional confounding factors that 
could affect the primary outcome variables, such as diabetes 
and genetic predisposition, were not included in the study. 
Another limitation is the amount of missing data due to the 
retrospective nature of the investigation.

Interpretation
Stomach cancer is one of the most common types of 

cancer. However, it does not show any specific signs or 
symptoms that can be considered pathognomonic for gastric 
cancer.12 On the other hand, studies have demonstrated that 
some factors such as age, diet, bacterial infection, pernicious 
anemia, gender, race, environment, gastric surgery history, 
and blood type increase the risk.12-16 

Early diagnosis of gastric cancer is very important in terms 
of prognosis. As a matter of fact, while the 5-year survival rate 
is 15-25% in advanced-stage tumors, this rate reaches 90% 
when diagnosed at an earlier stage.13 Early diagnosis of gastric 
cancer and better control of the risk factors can reduce its 
global incidence.12 Stomach cancers are usually diagnosed at a 
late stage because the lesions do not show obvious symptoms 
until then. While 40% of stomach cancers are diagnosed early 
in Japan. this rate is around 15% in Europe.17 

The six-month delay in the investigation of gastric cancer 
after symptoms appeared in approximately one-fifth of the 
patients suggested that primary care professionals, who are 
the first encounter with the patient, should be informed about 
this issue. Similarly, the fact that most diagnosed patients are 
at an advanced-stage also supports this interpretation.

Table 1. Descriptive characteristics of patients
n %

Sex
Male 150 71.4
Female 60 28.6

Age at diagnosis (years)
≤49 40 19
50-59 51 24.3
60-69 71 33.8
≥70 48 22.9

Blood type
A 88 41.9
B 33 15.7
O 32 15.2
AB 22 10.5
Unknown 35 16.7

Hemoglobin (mg/dl)
≥10 157 74.8
<10 53 25.2

Smoking
Absent 97 46.2
Present 113 53.8

Lymphoid invasion 
Absent 25 12
Present 113 54
Unknown 72 34

Vascular invasion
Absent 54 26
Present 57 27
Unknown 99 47

Perineural invasion
Absent 49 23
Present 61 29
Unknown 100 48

Area of involvement
Proximal 45 21.4
Corpus 36 17.1
Distal 93 44.3
Proximal + corpus 21 10
Corpus + distal 15 7.1

Stage
Stage 1-2 67 31.9
Stage 3-4 143 68.1

Grade
Well differentiated 30 14.3
Moderately differentiated 91 43.3
Poorly differentiated 89 42.4

Histologic type
Adenocarcinoma 158 75.2
Signet ring cell cancer 23 11
Signet ring component adenocarcinoma 28 13.3
Other 1 0.5

Admission after symptom onset
0-6 months 175 83.4
7-12 months 19 9.0
>12 months 16 7.6

Table 2. Comparison of treatments and patient characteristics by 
recurrence status

Recurrence

pAbsent 0-12 
months

≥ 13 
months

n % n % n %
Age (years) 0.028

≤49 26 65.0 8 20 6 15
50-59 38 74.5 7 13.7 6 11.8
60-69 54 76.1 11 15.5 6 8.5
≥70 46 95.8 2 4.2 0 0

Sex 0.330
Male 121 80.7 17 11.3 12 8
Female 43 71.7 11 18.3 6 10

Place of involvement 0.703
Proximal 35 77.8 7 15.6 3 6.7
Corpus 29 80.6 6 16.7 1 2.8
Distal 72 77.4 10 10.8 11 11.8
Proximal + corpus 16 76.2 4 19.0 1 4.8
Corpus + distal 12 80.0 1 6.7 2 13.3

Grade 0.474
Well differentiated 24 80.0 4 13.3 2 6.7
Moderately differentiated 74 81.3 8 8.8 9 9.9
Poorly differentiated 66 74.1 16 18.0 7 7.9

Lymphoid invasion 0.542
Absent 21 84.0 2 8.0 2 8.0
Present 83 73.5 15 13.3 15 13.3

Vascular invasion 0.922
Absent 39 72.2 7 13.0 8 14.8
Present 42 73.7 8 14.0 7 12.3

Perineural invasion 0.565
Absent 34 69.4 7 14.3 8 16.3
Present 47 77.0 8 13.1 6 9.8

Chemotherapy 0.009
Absent 31 96.9 0 0 1 3.1
Adjuvant 92 74.8 16 13.0 15 12.2
Palliative 41 74.5 12 21.8 2 3.6

Radiotherapy 0.045
Absent 143 80.4 20 11.2 15 8.4
Curative 13 81.3 2 12.5 1 6.2
Palliative 8 50.0 6 37.5 2 12.5
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Gastric cancer, which is more common in men compared 
to women, mostly affects older populations. However, the 
incidence of this cancer has increased dramatically in 
recent years, especially in patients under the age of 40.18 Its 
incidence increases after the age of 50 and reaches its highest 
level between the ages of 60 and 70. The incidence of gastric 
cancer before the age of 30 is very rare.9,18,19 The findings in 
this study are compatible with the literature in terms of both 
sex and age.

The risk of gastric cancer is higher in patients with 
blood group A than in individuals with other blood groups, 
whereas the risk of gastric cancer in individuals with blood 

group O is lower than those with non-O blood groups.20 
However, there are also studies reporting that the frequency 
of the AB blood group is lower in patients with gastric cancer 
than in other blood groups.21 Therefore, the findings in this 
study are also compatible with the literature. Unfortunately, 
the blood group of 16.7% of the patients could not be reached. 
Therefore, it may be misleading to make a precise assessment 
regarding which blood group is rarer.

According to Kato et al.22 the antrum involvement rate 
was determined as 71% in gastric cancer samples taken 
from 4147 cases in approximately 20 years. Also, in our 
study, involvement in the antrum region was detected more 
frequently. However, the rate was lower than the study of 
Kato et al. Variables such as dietary habits. genetic features. 
and environmental factors may have played a role in this 
difference.

Despite curative surgery, gastric cancer can often relapse. 
By defining the clinical and pathological factors that are 
effective in the development of relapse, more rigorous 
treatment protocols can be determined. In a study conducted 
by Dittmar et al.23 on 272 patients, they stated that the rate 
of local recurrence was more in younger patients with gastric 
cancer, and they did not detect a significant difference in 
recurrence according to the site of involvement. Even in 
our study, no relationship was found between the site of 
involvement and recurrence, and recurrence was rarer in 
individuals over the age of 70.  

In one study, 311 of 1795 patients who underwent 
gastrectomy had recurrence.24 In this study, the recurrence 
rate was higher in patients with poorly differentiated type, 
lymphoid invasion, perineural invasion, vascular invasion, 
and patients with fewer lymph nodes removed during the 
operation. However, in our study, differentiation, lymphoid 
invasion, vascular invasion, and recurrence of perineural 
invasion did not increase significantly. The reason for this 
difference detected in the findings may be the difference in 
the number of patients examined. In addition, the surgical 
method and the treatment protocols may have affected 
the results because, in our study, a significant effect of 
chemotherapy and radiotherapy on recurrence was observed. 
Further studies are needed to clarify this situation.

Chemotherapy and radiotherapy also have a positive 
effect on survival in patients with gastric cancer.25 In line 
with the literature, the findings of our study confirmed that 
chemotherapy and radiotherapy are positively related to 
survival. 

In a study with 2613 patients, advanced-stage, upper 
third location, palliative resection, and poor differentiation 
were related to poor survival.26 On the other hand, in a 
study conducted with 773 patients, tumor localization 
and gender did not have an effect on survival, while poor 
differentiation negatively affected survival.27 Age and gender 
did not significantly affect survival time.27,28 The findings 
of our study were consistent with studies claiming that 
localization reduces survival time. Besides, survival was 
significantly lower in advanced cases. Although it did not 
reach a statistically significant level in our study, the least 
median survival time was in the poorly differentiated group 
in accordance with the literature. 

Regardless of tumor location, the general view is to 
obtain as many lymph nodes as possible with R0 resection 
and extensive lymph node dissection. The depth of invasion 
of the tumor, presence of lymph node metastases, number 

Table 3. Comparison of patients’ characteristics regarding survival 
time

Survival time (months)
p

Median Minimum Maximum
Age (years) 0.069

≤49 16 8 24
50-59 12 10 14
60-69 13 10 16
≥70 9 6 12

Sex 0.401
Male 11 9 13
Female 11 9 13

Stage <0.001
Stage 1-2 20 14 26
Stage 3-4 10 8 12

Area of involvement <0.001
Proximal 12 9 15
Corpus 11 7 15
Distal 14 11 17
Proximal + corpus 6 4 8
Corpus + distal 6 0 13

Surgical margin <0.001
Not operated 4 3 5
R0 16 12 20
R1 7 1 13
R2 12 9 15

Grade 0.230
Well differentiated 14 11 17
Moderately differentiated 11 8 14
Poorly differentiated 10 7 13

Chemotherapy <0.001
Absent 4 3 5
Adjuvant 16 12 20
Palliative 6 4 8

Chemoradiotherapy <0.001
Absent 7 4 10
Present 20 15 25

Histologic type 0.547
Adenocarcinoma 11 8 14
Signet ring cell cancer 10 7 13
Signet ring component 
adenocarcinoma 12 9 15

Number of lymph nodes removed <0.001
0 5 4 6
1-10 15 10 20
11-20 19 13 25
>21 12 9 15

Table 4. Cox-regression output showing chemoradiotherapy effects on 
survival

B Wald p Exp(B)
95.0% CI for Exp(B)

Lower Upper
Chemoradiotherapy 1.026 6.982 0.008 2.791 1.303 5.974
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of lymph nodes removed. and presence of distant metastases 
are important factors determining the prognosis.29 Lymph 
node status, depth of invasion. development of postoperative 
complications. presence of distant metastases, and tumor 
diameter were associated with prognosis.30 Also, in our 
study, the number of lymph nodes removed, tumor size, and 
surgical margin were associated with survival.

CONCLUSION 

In the central Anatolian region of Turkey, the diagnosis 
of gastric cancer is delayed in a significant proportion of the 
patients who have symptoms. In order to solve this problem. 
it should be ensured that health professionals, especially 
those working in primary health care, are more aware and 
sensitive regarding the alarming symptoms of gastric cancer. 
Chemotherapy and radiotherapy are effective treatment 
options in both preventing recurrences and improving 
survival. 
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