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Introduction: Gastric cancer is the fifth most common cancer today. It is the third most common cause of cancer-related 
death because it is usually at an advanced stage at the time of diagnosis. Several factors affect the prognosis of gastric 
cancer. In this study, we examined various factors affecting the prognosis in gastric cancer and evaluated their effects on 
the prognosis.
Methods: Between 2011 and 2016, 146 patients who underwent resection with the diagnosis of curative gastric cancer 
in Haydarpaşa Numune Training and Research Hospital General Surgery Clinic were included in the study. A total of 146 
gastric cancer patients who underwent curative surgery were retrospectively analyzed. Age, gender, type of operation, 
preoperative albumin and tumor markers, tumor stage, lymph node involvement, histological type, tumor localization, 
tumor differentiation, lymphovascular and perineural invasion, and Her-2 immunohistochemical features were examined, 
and survival analyses were performed.
Results: Age, stage, lymph node involvement, and perineural-lymphovascular invasion were found to be statistically 
significant.
Discussion and Conclusion: It was concluded that the determination of these prognostic factors will have an important 
place in the planning of the treatment. However, the subject should be supported by randomized clinical studies involving 
more patients.
Keywords: Gastric cancer; Her-2; lymphovascular invasion; perineural invasion; survival.

Gastric cancer is the fifth most common cancer among 
the cancers seen today [1-2]. Death from gastric cancer 

is the third most common cause of cancer-related death 
because it is usually at an advanced stage at the time of 
diagnosis [3]. Risk factors include Helicobacter pylori, age, 
smoking, alcohol, low socioeconomic status, family history, 
previous gastric surgery, pernicious anemia, and living in a 
high-risk population [4-5]. The most common symptoms in 
patients are abdominal pain, indigestion, loss of appetite 

or early satiety, and weight loss. Dysphagia or regurgitation 
may be seen in proximal gastric cancer or cancers located 
at the gastroesophageal junction. Bleeding tumors can 
cause anemia. If the patient has symptoms at the time of 
diagnosis, the disease is usually in the advanced stage. 
Most of the patients are in the advanced stage at the 
time of diagnosis, and the 5-year survival rate is less than 
25% [6]. The localization of the tumor in the stomach is 
determined by endoscopic imaging performed in patients 
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with suspected gastric cancer. In addition, biopsies are 
taken for histological confirmation. After clinical staging of 
diagnosed patients, it is determined whether the treatment 
approach will be curative or palliative [7].

There are various patient- and tumor-related factors that 
affect the prognosis in gastric cancer. In this study, we 
examined various factors affecting prognosis in gastric 
cancer and evaluated their effects on prognosis. Sex, age, 
stage, tumor localization, type of surgery, preoperative 
albumin level, preoperative tumor markers, histological 
grade, macroscopic type of tumor, histological type of 
tumor, lymphovascular invasion, perineural invasion, lymph 
node number and involvement, and immunohistochemical 
feature of the tumor (Her-2 positivity and negativity) were 
analyzed as prognostic parameters.

Materials and Methods 
Between 2011-2016, 170 patients who underwent resection 
with the diagnosis of gastric cancer in Haydarpaşa Numune 
Training and Research Hospital General Surgery Clinic were 
included in the study. Patients who underwent palliative 
surgery, progressed with stage IV, and perioperative 
mortality were excluded from the study. The clinical 
records, pathology, and surgery reports of the patients 
were reviewed retrospectively.

The remaining 146 patients who were operated on for 
curative purposes were included in the study. In order to 
investigate the prognostic factors affecting survival in 
these operated patients, the following parameters were 
determined and evaluated: sex, age (60 years and above 
or below), follow-up period, 5-year survival by stage (Stage 
I-II-III according to the TNM staging system), type of surgery 
(total gastrectomy, subtotal gastrectomy), preoperative 
albumin value (N: 3.5 and above), preoperative tumor 
markers (CEA [N: 0.0-5.0], CA19-9 [N: 0.0-37.0]), tumor 
localization (cardia-corpus and antrum), histological 
grade (low and medium-high), macroscopic type of 
tumor (Borrman classification), microscopic type of tumor 
(Lauren classification), histological type (poorly cohesive 
- poorly non-cohesive according to WHO classification), 
lymphovascular invasion, perineural invasion, lymph 
node involvement, and immunohistochemical feature 
of the tumor (Her-2 positivity and negativity). The effects 
of existing prognostic factors on 5-year survival were 
investigated.

The data of the patients were obtained from the Haydarpaşa 
Numune Training and Research Hospital Automation 
System. The results of the patients who were examined 

in different centers were scanned from the oncology files. 
All collected data were entered into IBM SPSS Statistics 
(Version 22) program and necessary groupings were made. 
Survival analysis was determined by the Kaplan-Meier 
method, and the comparison of survivals was determined 
by the Log Rank Mantel Cox test. This study was conducted 
in accordance with the Declaration of Helsinki. 

Results
A total of 146 patients were included in the study. Of these, 
108 patients were male (74%) and 38 patients were female 
(26%), with a mean age of 61.5±11.9 years (the youngest 
was 28 years old, and the oldest was 87 years old). The 
majority were older than 60 years (52.7%) (Table 1). The 
male/female ratio was found to be 2.84. The five-year 
mean overall cumulative survival was 57.4%, and the mean 
follow-up time was 25.2 months (Fig. 1).

There were 69 (47.3%) patients aged 60 years and younger 
and 77 patients (52.7%) aged 61 years and older (Table 2). 
The majority of the patients were stage III (56.8%) according 

Table 1. Gender characteristics

  Frequency Percent %

Female 38 26
Male 108 74
Total 146 100

Table 2. Age characteristics

  Frequency Percent %

60 years and under 69 47.3
61 years and older 77 52.7

Figure 1. 5-year survival curve.

5-year overall survival curve

Months
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to the TNM classification. Tumor localization was most 
common in the corpus-antrum (68.5%). Microscopically, 
according to the Lauren classification, the diffuse type was 
33.6%, the intestinal type was 33.6%, and the mixed type 
was 4.8%. According to the WHO classification, the poorly 
cohesive type was 52.7%, and the poorly non-cohesive 
type was 47.3%. Lymphovascular invasion was positive in 
112 patients (76.7%) and negative in 27 patients (18.5%). 
Perineural invasion was positive in 96 patients (65.8%) and 
negative in 42 patients (28.8%). Histological grade rates 
were found to be high grade 54.1% and low and middle 
grade 39.7%. Immunohistochemically evaluated patients 
were Her-2 positive in 6% and Her-2 negative in 48%. The 
patients with positive lymph nodes were 73%, and the 
patients with negative lymph nodes were 26% (Table 3).

Total gastrectomy D2 lymph node dissection was performed 
in 83 patients (56.9%), and subtotal gastrectomy D2 lymph 

node dissection was performed in 63 patients (43.1%) 
(Table 4).

When the laboratory values are examined, the preoperative 
albumin level was found to be low in 39% of the patients. 
The preoperative CEA level of the patients was found to be 
high in 17.1%, and Ca 19-9 was found to be high in 13.6% 
(Table 5).

When the general characteristics of survival were evaluated, 
35 of the male patients died and 8 of the female patients 
died. Eleven of 69 patients aged 60 years and younger died, 
the earliest death occurred in the 6th month, and the latest 
in the 38th month. Thirty-two of 77 patients aged 61 and 
over died, the earliest death occurred at the 5th month, and 
the latest death was at the 50th month (Table 6, Fig. 2 and 3).

When the survival rates of the age groups were evaluated 
with the Log Rank test, a statistically significant difference 
was found between the 5-year survival rates (p=0.001; 
p>0.05). When the survival rates by sex were evaluated with 
the Log Rank test, no statistically significant difference was Table 3. Tumor characteristics

  Frequency Percent %

Stage
 I 21 14.4
 II 40 27.4
 III 83 56.8
Tumor localization
 Cardia 46 31.5
 Corpus-antrum 100 68.5
Lauren
 Diffuse 49 33.6
 İntestinal 49 33.6
 Mix 7 4.8
WHO classification
 Poorly cohesive 69 47.3
 Non poorly cohesive  77 52.7
Lymphovascular invasion
 Pozitive (+) 112 76.7
 Negative (-) 27 18.5
Perineural invasion
 Pozitive (+) 96 65.8
 Negative (-) 42 28.8
Histological grade
 Low-medium 58 39.7
 High 79 54.1
HER-2 
 Pozitive (+) 10 6.3
 Negative (-) 71 48.6
Lymph node
 Pozitive (+) 107 73.2
 Negative (-) 39 26.7

Table 4. Surgery performed

Type of surgery Frequency Percent %

Subtotal gastrectomy +D2LND 63 43.1
Total gastrectomy +D2LND 83 56.9

Table 5. Preoperative laboratory values

Preoperative laboratory values Frequency Percent %

Albumin 
 Low 57 39
 Normal 81 55.4
CEA
 High (pathological) 25 17.1
 Normal 104 71.2
CA19-9
 High (pathological) 20 13.6
 Normal  105 71.9

Table 6. Age- and gender-related survival characteristics

  Survival average ±SE p

Age
 61 years and older  38.4±3.14 0.001
 60 years and under 58.0±3.24
Gender
 Male 47.25±2.99 0.313
 Female 50.48±3.88
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found between the 5-year survival rates (p=0.313; p>0.05).

When the survival characteristics according to the tumor 
were evaluated, 1 of 21 patients with stage I died, the 
latest death was in the 18th month, and the survival rate 
in this month was 94%, with a standard deviation of 5%. 
Seven of 40 patients with stage II died. The latest death 
was in the 44th month, with a survival rate of 76% and 
a standard deviation of 8% in this month. Thirty-five of 
83 patients with stage III died, and the latest death was 
in the 50th month, with a survival rate of 32% and a 
standard deviation of 10% in this month (Fig. 4). Nineteen 
of 46 patients with tumor localization in the cardia died, 
the latest death was in the 50th month, the survival rate 
in this month was 35%, and the standard deviation was 
15%. Twenty-four of the 100 patients with corpus-antrum 
localization died, the latest death was in the 44th month. 

The survival rate in this month was 65%, with a standard 
deviation of 6% (Fig. 5).

According to the Lauren classification, 14 of 49 patients with 
intestinal type died, the latest death was in the 44th month, 
the survival rate in this month was 56%, with a standard 
deviation of 9%. Sixteen of 49 patients with diffuse type 

Figure 2. Age curve.

Figure 3. Gender curve.

Figure 4. Stage curve.

Figure 5. Localization curve.

Figure 6. Histological type curve.

Age

Gender

Follow-up duration (months)

Follow-up duration (months)

Follow-up duration (months)

 60 years and below
 61 years and above
 60 years and below - censored
 61 years and above - censored

 Male
 Female
 Male - censored
 Female - censored

Above and below 60 years of age

Stage

Cardia or Corpus-antrum

Lauren classification

Cardia or Not Cardia

Histological type (Lauren)

Follow-up duration (months)

Follow-up duration (months)

 Cardia
 Corpus + Antrum
 Cardia - censored
 Corpus + Antrum - censored

 Intestinal
 Diffuse type
 Mixed type
 Intestinal - censored
 Diffuse type - censored
 Mixed type - censored
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died, the latest death was in the 50th month. The survival 
rate was 56%, with a standard deviation of 10%. Three of 7 
patients with mixed type died, the latest death was in the 
21st month, and the survival rate was 50%, with a standard 
deviation of 20% in this month (Fig. 6).

According to WHO, 22 of 69 patients with poorly cohesive 
tumors died, the latest death was in the 50th month, 
the survival rate in this month was 53%, with a standard 
deviation of 9%. Twenty-one of 77 patients with poorly 
cohesive tumors died, the latest death was in the 44th 
month. The survival rate in this month was 60%, with a 
standard deviation of 7% (Fig. 7).

Three of 27 patients without lymphovascular invasion died. 
The latest death was in the 26th month, with a survival rate 
of 87% and a standard deviation of 7%. Thirty-eight of 112 
patients with lymphovascular invasion died. The latest 
death was at the 50th month, with a survival rate of 45% 

and a standard deviation of 9% in this month (Fig. 8).

Five of the 42 patients without perineural invasion died. 
The latest death was in the 38th month, with a survival 
rate of 81% and a standard deviation of 7% in this month. 
Thirty-six of 96 patients with perineural invasion died. The 
latest death was at the 50th month, with a survival rate of 
43% and a standard deviation of 9% in this month (Fig. 9).

Fourteen of 58 patients with histologically low-intermediate 
grade died. The latest death was in the 44th month, with 
a survival rate of 57% and a standard deviation of 10% in 
this month. Twenty-seven of 79 patients with histologically 
high grade died. The latest death was at the 50th month, 
with a survival rate of 52% and a standard deviation of 8% 
in this month (Fig. 10).

Figure 7. Pathological classification curve.

Figure 8. Lymphovascular invasion curve.

Figure 9. Perineural invasion curve.

Figure 10. Histological grade curve.

WHO Classification

Lymphovascular invasion

Poorly cohesive (yes/no)

Lymphovascular

Follow-up duration (months)

Follow-up duration (months)

 Not Poorly Cohesive Tumor
 Poorly Cohesive Tumor present
 Not Poorly Cohesive Tumor - censored
 Poorly Cohesive Tumor present - censored

 No
 Yes
 No - censored
 Yes - censored

Perineural invasion

Neuralin

Follow-up duration (months)

 No
 Yes
 No - censored
 Yes - censored

Histologic Grade

Histologic grade not high

Follow-up duration (months)

 Low-medium-grade
 High grade
 Low- medium-grade-censored
 High grade-censored
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One of 10 patients with positive Her-2 value died, the latest 
death was in the 16th month, and the survival rate in this 
month was 26%, with a standard deviation of 22% in this 
month. Twenty of 71 patients with negative Her-2 values 
died. The latest death was in the 44th month, with a survival 
rate of 64% and a standard deviation of 7% in this month 
(Fig. 11).

Three of 39 patients with negative lymph node involvement 
died. The most recent death occurred in the 20th month. 
The survival rate for this month was 90%, with a standard 
deviation of 5%. Forty of the 107 patients with positive 
lymph node involvement died, the most recent death was 
at the 50th month, and the survival rate this month was 
42%, with a standard deviation of 8% in this month (Fig. 
12). Tumor survival features are detailed in Table 7.

Five-year survival rates according to tumor stage were 
evaluated with the Log Rank test and a statistically 

significant difference was found (p=0.00; p>0.05).

Five-year survival rates according to tumor localization 
were evaluated with the Log Rank test, and no statistically 
significant difference was found (p=0.113; p>0.05).

Five-year survival rates of the tumor according to the 
Lauren microscopic classification were evaluated with the 
Log Rank test, and no statistically significant difference was 
found (p=0.912; p>0.05).

Five-year survival rates of the tumor according to the 
pathological WHO classification were evaluated with the 
Log Rank test, and no statistically significant difference was 
found (p=0.640; p>0.05).

Five-year survival rates according to the lymphovascular 
invasion of the tumor were evaluated with the Log Rank 
test, and a statistically significant difference was found 
(p=0.004; p>0.05).

Figure 11. Her-2 curve.

Figure 12. Lymph node curve.

Table 7. Tumor-related survival characteristics

  Survival average±SE P

Stage
 I 59.55±2.37 0.000
 II 58.74±3.79
 III 34.14±2.87
Tumor localization
 Cardia 37.87±3.51 0.113
 Corpus-antrum 52.31±3.04
Lauren
 Difuse 46.02±3.81 0.912
 İntestinal 48.64±4.28
 Mix 37.5±8.85
WHO classification
 Poorly Cohesive 47.69±3.78 0.640
 Non poorly cohesive  49.57±3.44
Lymphovascular invasion
 Pozitive (+) 40.11±2.56 0.004
 Negative (-) 62.83±3.33
Perineural invasion
 Pozitive (+) 42.29±3.37 0.001
 Negative (-) 56.90±2.92
Histological grade
 Low-medim 50.30±4.12 0.236
 High 41.45±2.92
HER-2 
 Pozitive 42.25±4.44 0.169
 Negative 38.03±2.37 
Lymph node
 Pozitive 42.27±3.24 0.000
 Negative 64.15±2.67

Her-2

Follow-up duration (months)

 Negative
 Positive
 Suspicious
 Negative-censored
 Positive-censored
 Suspicious-censored

Lymph node

Follow-up duration (months)

Lymph node metastasis (Yes/No)

 No
 Yes
 No - censored
 Yes - censored
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Five-year survival rates according to the perineural invasion 
of the tumor were evaluated with the Log Rank test, and 
a statistically significant difference was found (p=0.001; 
p>0.05).

Five-year survival rates according to the Her-2 feature 
of the tumor were evaluated with the Log Rank test, and 
no statistically significant difference was found (p=0.169; 
p>0.05).

Five-year survival rates according to the lymphatic 
involvement of the tumor were evaluated with the Log 
Rank test, and no statistically significant difference was 
found (p=0.00; p>0.05).

Preoperative laboratory parameters were evaluated 
according to survival analysis. Twenty-one of the 57 
patients with low albumin died. The most recent death 
was at the 50th month, with a cumulative survival rate 

of 47.5% and a standard deviation of 10% in this month. 
Nineteen of the 81 patients with high albumin values 
died. The latest death occurred at 38 months, and the 
cumulative survival rate in this month was 67.2%, with 
a standard deviation of 6% (Fig. 13). Nine of 25 patients 
with high CEA values died, the latest death was in the 38th 
month, and the survival rate in this month was 28%, with 
a standard deviation of 21%. Twenty-eight of 104 patients 
with low CEA values died, and the latest death was in the 
44th month, with a cumulative survival rate of 64%, and a 
standard deviation of 52% in this month (Fig. 14). Five of 
20 patients with high CA19-9 values died, the latest death 
was in the 22nd month, and the survival rate in this month 
was 64%, with a standard deviation of 13%. Thirty-one of 
106 patients with low CA19-9 values died, the latest death 
was in the 44th month, and the survival rate in this month 
was 60%, with a standard deviation of 6% (Fig. 15). The 
survival characteristics of the preoperative laboratory 
parameters are given in detail in Table 8.

Five-year survival rates were evaluated with the Log 

Figure 13. Albumin curve.

Figure 14. CEA curve.

Figure 15. CA19-9 curve.

Table 8. Survival characteristics of preoperative laboratory 
parameters

Preoperative laboratory values Survival average±SE p

Albumin 
 Low 41.86±3.64 0.121
 Normal 52.46±3.23
CEA
 High (pathological) 30.95±3.69 0.223
 Normal 50.70±2.83
CA19-9
 High (Pathological) 46.30±6.52 0.965
 Normal  49.02±2.93

Albumin

CEA

CA19-9

Follow-up duration (months)

Follow-up duration (months)

Follow-up duration (months)

Albumin (low/high)

CEA above or below 5

CA19-9 above or below 37

 Albumin below 3.5
 Albumin above 3.5
 Albumin below 3.5 - censored
 Albumin above 3.5 - censored

 CEA below 5
 CEA above 5
 CEA below 5 - censored
 CEA above 5 - censored

 CA19-9 below 37
 CA19-9 above 37
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Rank test according to albumin level, and no statistically 
significant difference was found (p=0.121; p>0.05).

Five-year survival rates were evaluated with the Log Rank 
test according to CEA level, and no statistically significant 
difference was found (p=0.223; p>0.05).

Five-year survival rates were evaluated with the Log 
Rank test according to CA19-9 level, and no statistically 
significant difference was found (p=0.965; p>0.05).

Discussion
Gastric cancer is still one of the more important causes of 
cancer-related deaths, despite the increase in resectability 
rates and decrease in incidence in the West in the last 
century. Low life expectancy is more often associated with 
delayed diagnosis, local and regional recurrence. Despite 
advances in surgical and oncological treatment, gastric 
carcinoma still remains a fatal disease. In the literature, 
5-year survival is reported to be 60%-80% for stage 1-2 and 
18-50% for stage 3 patients [8]. It may be micrometastatic 
in the early stage and adversely affect survival outcomes. 
There are many factors that affect life expectancy in 
gastric cancer. Our aim in this study was to perform a 
retrospective analysis of prognostic factors in gastric cancer 
patients, including gender, age, tumor stage, localization, 
histological type, histological grade, metastatic lymph 
node involvement, perineural invasion, lymphovascular 
invasion, preoperative tumor markers (CEA, Ca19-9), 
HER-2 positivity or negativity, albumin level, and type of 
surgery (total/subtotal gastrectomy). Five-year survival in 
patients was investigated. The incidence of gastric cancer 
is increasing and is mostly seen at the age of 60 and above. 
The male/female ratio is approximately 1.8-2 times.

When we look at the literature, in the retrospective 
multivariate analysis of 1473 gastric cancer patients who 
underwent curative resection by Meyer et al. [9], it was 
stated that age was an independent prognostic factor. 
In our study, the M/F ratio was 2.84, the mean age of 
the patients was 61.5 (±11.9) (the youngest was 28, the 
oldest was 87), and most patients were 61 years or older. 
Perioperative mortality was found to be 4.5%. All patients 
with perioperative mortality were 61 years or older. The 
cause of death of the patients was additional disease rather 
than surgical complication (cerebrovascular accident, 
myocardial infarction, pulmonary embolism). One patient 
died postoperatively due to bleeding. When the 5-year 
survival rate of both age groups was compared, the 5-year 
survival rate was found to be 38.4% in the elderly patient 
group and 58% in the younger patient group. When the 

survival rates of both groups were compared, the survival 
rate in the elderly group was found to be significantly 
lower (Table 6, Figs. 2-3). This may be due to the fact that 
tolerance to adjuvant therapy is more common in the 
elderly patient group. When the stages of these patients 
were compared, the frequency of lymph node involvement 
was not significant in both groups. In studies on this 
subject in the literature, it has been observed that elderly 
patient groups are generally in advanced disease. Studies 
reporting that there is no difference according to age 
groups have reported that well-differentiated tumors are 
more common in elderly patient groups. In our study, the 
difference in differentiation between patient groups was 
not significant.

The staging of the disease is made according to the 
penetration of the tumor tissue in the gastric wall and 
lymph node involvement. Stage is the most important 
factor determining prognosis [10]. The prognosis is very 
good in the early stages. 60% of the patients lost the chance 
of surgical treatment when the diagnosis was made. In our 
study, most of the patients were stage 3 or 4. The extent 
of metastatic lymph nodes and serosa invasion affects the 
prognosis negatively. Five-year survival was reported as 
94% in Stage 1, 61% in Stage 2, and 32% in Stage 3 [11]. 
In our study, survival rates according to stages were found 
to be 76% in Stage 1, 58% in Stage 2, and 32% in Stage 3 
(Table 7, Fig. 4). Staging was found to be significant in the 
survival analysis.

Although most gastric carcinomas were distal in the early 
1900s, the incidence of proximal carcinomas is increasing 
over time. In our study, proximal (cardia) gastric carcinomas 
constituted 31.5% of the patients. Proximal tumors have a 
worse prognosis than distal tumors because their biological 
behavior is more aggressive, larger in size, deeper invasion, 
and more lymph node involvement. In our study, proximal 
and distal tumors were compared in terms of survival. 
The mean survival rate in proximal tumors was 37.87%, 
and the 5-year survival rate in distal tumors was 52.31% 
(Table 7, Fig. 5). In our study, the 5-year survival analysis of 
proximal and distal gastric carcinomas was not significant. 
A tendency to poor prognosis has been observed 
in proximal gastric carcinomas. In previous studies, 
gastroesophageal junction tumors were also included in 
proximal tumors. It has been stated that the high incidence 
of tumor invasion at the surgical margin in this group of 
tumors may lead to incorrect evaluation in the prognosis 
analysis. Excluding junctional tumors, the difference in 
survival was generally not significant [12]. In our study, this 
factor was not considered to have a negative contribution, 
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since gastroesophageal junction tumor constituted 6% of 
the patients who were operated on for proximal gastric 
tumor. This may be the reason why there is no significant 
difference between the two groups.

Surgical treatment is the primary treatment option 
when curative treatment is aimed. However, 50% of 
operable gastric carcinomas have lymphatic metastases 
at presentation. The chance of survival correlates with the 
degree of lymphatic metastasis. According to the American 
Joint Committee on Cancer (AJCC), the amount and level of 
metastatic lymph nodes is the most important prognostic 
factor. Five-year survival is 90% in early-stage gastric 
cancers without lymph node involvement [13]. In our study, 
lymph node involvement was not histopathologically 
present in 26.7% of the patients. In the survival analysis 
of this group of patients, the 5-year survival was found 
to be 76%. In patients with lymph node involvement, 
it comprised 76.2% of all patients (Table 3). The 5-year 
survival rate of patients with lymphatic involvement was 
found to be 32% (Fig. 12). In the comparative analysis of 
these two groups, the difference in survival was found to 
be statistically significant (Table 7, Fig. 12).

Early gastric carcinoma is more common in Japan due to 
screening endoscopy. It was observed that the disease 
could remain localized in the gastric and regional lymph 
nodes for a long time in the follow-up of patients who 
did not undergo surgery. The disease has the feature of 
staying localized for a long time. For this reason, they 
performed regional lymphadenectomy together with 
gastric resection in gastric tumors. They stated that the 
survival results were better. However, they have not 
conducted a controlled study in their country on this issue, 
as they do not find it ethical. Today, D2 lymphadenectomy 
is performed as a standard for operable patients. Since 
there is no controlled study, Western countries did not 
favor this approach. In our study, D2 lymphadenectomy 
was performed as a standard. As stated in a meta-analysis, 
mortality and morbidity were found to be high in patients 
who underwent D2 lymphadenectomy [14]. In a study by 
Schwarz and Zagala-Nevarez, they showed that performing 
a radical lymphadenectomy reduced locoregional 
recurrence rates by up to 3% in patient populations [15]. 
Clinically, preoperative lymph node positivity cannot be 
understood. For this reason, the opinion of performing 
lymphadenectomy in all patients has gained weight. In our 
study, a comparison could not be made because there was 
no patient who underwent D1 lymphadenectomy.

Lauren classification in gastric cancer is another 

histopathological classification widely used in the world. 
Tumor development stages of intestinal and diffuse types 
are different. Some studies report a higher incidence of the 
diffuse type in young female patients. The prognostic value 
of the Lauren classification is still controversial in current 
studies. While some studies do not detect a correlation with 
patient outcomes, it is emphasized as a prognostic factor in 
some studies. In a study conducted in 2016, it was defined 
as a prognostic independent risk factor and it was reported 
that survival in the diffuse type decreased significantly [16]. In 
our study, when the Lauren classification was evaluated, no 
statistically significant difference was found between 5-year 
survival rates (Table 7). Due to its high clinical importance, 
the reliability of the Lauren classification has been tested. It 
is not suitable for endoscopic treatment because of diffuse 
type tumor infiltration and high T category. Therefore, in 
patients with gastric cancer who will undergo endoscopic 
treatment in Japan, Germany, and Europe, the condition of 
being intestinal type is sought. In cases where surgery is 
performed, there should be a surgical margin of 8 cm for 
diffuse type and 5 cm for intestinal type. Because of these 
clinical applications, the Lauren classification is the most 
widely used histopathological classification in the world. 
However, it is not used as a prognostic factor.

WHO classification is made according to the 
histopathological features of gastric cancer. In our study, the 
percentages of the types we classified as poorly cohesive 
and poorly non-cohesive were found to be 47% and 52%, 
respectively (Table 3). In the study of Kwon et al. [17], the 
survival of patients with poorly cohesive type carcinoma 
has a better prognosis than other undifferentiated 
adenocarcinomas. In the same study, it was reported 
that poorly cohesive carcinoma has a worse prognosis 
for advanced cases. In our study, when the survival rates 
in the pathological classification according to WHO were 
evaluated, no statistically significant difference was found 
between the 5-year survival rates.

It is emphasized that as histopathological grade increases 
in gastric cancers, survival worsens. Nie et al. [18] found 
histopathological grade to be a prognostic independent 
risk factor in patients with gastric cancer, and they observed 
that survival decreased as the grade increased. Inoue et 
al. [19] investigated histopathological grade and mean 
survival in patients who underwent curative gastrectomy. 
In their study evaluating 1119 patients who underwent R0 
resection and D2 lymph node dissection, no correlation 
was found between histopathological grade and survival. 
This study with a very large patient series supports our 
results. In our study, when histological grade and survival 
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rates were evaluated, no statistically significant difference 
was found between 5-year survival rates (Table 7).

It has been shown that when the tumor is limited to the 
muscular layer in gastric carcinomas, the presence of 
perineural invasion adversely affects the prognosis. In 
a study conducted in 2014, it was shown that cases with 
negative perineural invasion had a significantly better 
prognosis than cases with positive perineural invasion [20]. 
In the study conducted by Bilici et al. [21], it was shown that 
perineural invasion positivity is associated with the stage 
and prognosis of the disease. In our study, it was found 
to be compatible with the literature, and when evaluated 
in terms of lymphovascular and perineural invasion, the 
5-year survival rate was found to be 45% in the patient 
group with lymphovascular invasion. When this group 
was compared with the group without lymphovascular 
invasion, a statistically significant difference was found 
between 5-year survival rates (Table 7, Fig. 8). In the group 
with perineural invasion, 5-year survival was found to be 
43%. When the survival rates in this group were compared 
with the group without perineural invasion, no statistically 
significant difference was found between the 5-year 
survival rates (Table 7, Fig. 9).

The efficacy of new molecular-targeted agents is being 
investigated to improve survival in gastric cancer. The 
incidence of Her-2 amplification in gastric cancer varies 
depending on the methods used in each reported series 
and the heterogeneity of gastroesophageal tumors. This 
rate is between 6-32% in studies [22]. In the study of Tanner 
et al. [23] conducted with 231 gastric and esophagogastric 
cancer patients, it was reported that the presence of Her-
2 amplification is associated with short survival. In our 
study, when the survival rates were evaluated according to 
the Her-2 feature of the tumor, no statistically significant 
difference was found between the 5-year survival rates 
(Table 7, Fig. 11). Due to the low rate of patients using 
targeted therapy in our study, it was not possible to evaluate 
the Her-2 status and the effectiveness of trastuzumab use. 
These applications can be evaluated when Her-2 receptor 
analysis is performed routinely in every gastric cancer 
patient.

There are some studies that indicated low preoperative 
albumin levels and high CEA and CA19-9 values as minor 
prognostic factors. In a cohort study conducted in 2022, 
it was stated that a high serum albumin level is a good 
prognostic factor in postoperative survival [24]. It was 
reported in a study that CEA and CA19-9 were at lower 
levels in early gastric cancer and that CA19-9 elevation was 

associated with female gender and the presence of lymph 
node metastases. In the same study, an elevated CEA 
level was accepted as an independent risk factor for poor 
prognosis of early gastric cancer [25]. In our study, when 
survival rates were evaluated according to albumin level, 
no statistically significant difference was found between 
5-year survival rates (Table 8, Fig. 13). When the survival 
rates were evaluated according to the preoperative CEA 
and CA19-9 levels, respectively, there was no statistically 
significant difference between the 5-year survival rates 
(Table 8, Figs. 14, 15).

Conclusion
In our study, the results of 146 patients treated for curative 
purposes were evaluated. Age, sex, type of operation 
performed, preoperative albumin and tumor markers, 
tumor stage, lymph node involvement, histological type, 
tumor localization, tumor differentiation, lymphovascular 
and perineural invasion, and Her-2 immunohistochemical 
features were examined, and survival analyses thought to 
have an effect on survival were conducted.

In our study, age, stage, lymph node involvement, 
perineural invasion, and lymphovascular invasion were 
evaluated to be statistically effective on prognosis. It was 
concluded that the determination of these prognostic 
factors will have an important place in the planning of the 
treatment. However, the subject should be supported by 
randomized clinical studies involving more patients.
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