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INTRODUCTION
Gastric cancer, with 989,600 new cases and 738,000 deaths per 
year worldwide, constitutes around eight percent of all cancers, 
making it one of the most common forms of the disease (1). 

In 2015 statistics from Turkey, the incidence of gastric cancer in 
men was reported to be 14.2/100,000, while in women it was 
reported to be 6.3/100000. It was also reported as the second 
most common cause of cancer-related death in men and the 
fourth most common in women (2).
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There are various histopathological classification systems for the 
diagnosis of stomach cancer. The most detailed classification 
system is the histopathological classification system made by 
the World Health Organization (WHO) in 2010 and updated in 
2019. Unlike other systems, the WHO classification includes all 
other types of low-frequency gastric tumors other than gastric 
adenocarcinoma (3,4).

Undifferentiated gastric carcinoma is a rare neoplasm that 
does not show any differentiation from adenocarcinoma or 
squamous cell carcinoma (5). Various immunohistochemical 
stains are needed to exclude any differentiation. It should be 
distinguished from other neoplasms. As it is rare, the clinical 
behavior of undifferentiated gastric carcinoma has not been fully 
characterized yet, but it is thought to exhibit poor prognostic 
properties (6). Undifferentiated carcinoma is included in WHO 
classifications 4 and 5, but details are not offered (2,3).

Gastric neuroendocrine tumors are commonly referred to as 
carcinoids. They are tumors that arise from neuroendocrine cells 
within the enterochromaffin-like cells of the gastric mucosa (7).

Gastrointestinal stromal tumors are the most common 
mesenchymal tumors of the gastrointestinal tract and develop 
from interstitial Cajal cells in the intestinal wall (8).

Many variables on the outcome and prognosis of surgical 
treatment in stomach cancer have been discussed in the 
literature. It was determined that results were affected 
depending on numerous variables, such as tumor stage, tumor 
differentiation, applied surgical approach, hospital volume, 
surgeon volume, patient-related factors, age, immune status, 
and nutritional status (9-13). 

Many studies have investigated the relationship between 
histopathological features and patient characteristics, disease-
specific criteria, and overall outcomes in gastric cancer (14-16). 
In the literature, however, there are limited comparative studies 
were limited on how surgical results will be affected, and how 
the different histological types will affect oncological results due 
to different tumor histology.

In this study, we discussed the surgical results and prognoses 
of undifferentiated carcinoma, neuroendocrine carcinoma, 
and stromal tumor, in our clinic. These are the less common 
histological types of gastric cancer, according to the literature.

METHODS
Materials/Patients and Methods

After the approval of the Ethics Committee of Erciyes University 
Faculty of Medicine dated 10.06.2020 and numbered 2020/270 

fifty-three patients, out of the 1,060 patients who underwent 

curative surgery in our clinic between 2010 and 2019, who were 

diagnosed with undifferentiated carcinomas, neuroendocrine 

tumors, and gastrointestinal stromal tumors were included in 

the study. Mix tumors accompanied by this histological type, 

other histological subtypes, and patients undergoing palliative 

surgery were excluded from the study. The study was conducted 

in accordance with the ethical rules based on the principles of 

the Declaration of Helsinki.

Patient files, electronic records, pathology reports, surgery 

reports, anesthesia follow-up forms, and nurse observation 

forms were examined, and a common database was created 

prospectively. Patients were analyzed retrospectively using 

this database. The population registration system was used for 

survival analysis.

Patients were divided into three groups: Group 1 

(undifferentiated tumor), group 2 (neuroendocrine tumor) and 

group 3 (gastrointestinal stromal tumor). The demographic and 

clinical features of the patients, body mass index (BMI), American 

Society of Anesthesiologists (ASA) score, blood parameters during 

hospitalization, tumor marker levels, tumor localizations, surgical 

procedure applied, additional organ resection, intraoperative 

complication status, duration of surgery, total number of lymph 

nodes dissected, number of metastatic lymph nodes, tumor size, 

presence of post-operative complications, anastomosis leak, 

oral-food onset time, hospital stay duration, post-operative 90-

day mortality, 90-day unplanned hospital re-admission, 90-day 

reoperation, local recurrence and systemic metastasis in the 

follow-up, and mean survival times were compared.

In all patients, distant metastases were scanned by thorax 

and abdominal computed tomography, and the diagnosis of 

malignancy was made because of pathological examination of 

the part taken by endoscopic biopsy. Histological subtypes were 

classified using WHO classifications (Figure 1-3) (3,4,17).

Standard D2 lymph node dissection was performed in patients 

with undifferentiated carcinoma. The extent of lymph 

node dissection was determined according to the degree 

of neuroendocrine tumors. In stromal tumors, lymph node 

dissection was performed when lymph node positivity was 

shown. The patients were operated on using conventional 

techniques. Total gastrectomy, subtotal gastrectomy, and wedge 

resection were performed using the previously recognized and 

accepted techniques. The location and size of the tumor were 

effective in choosing the type of resection.
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Anastomosis leak was defined as a disruption in the integrity 

of anastomosis, documented by a combination of clinical, 

radiological, and operative tools. Wound infection was defined 

as a superficial or deep incisional surgical-site infection occurring 

in the surgical wound, according to the definition of the centers 

for disease control (18).

Surgical quality was evaluated with markers post-operative 90-

day mortality such as 90-day re-admission and re-operation. 

Unplanned hospitalization within the first 90 days after 

discharge was considered an unplanned re-admission. We 

considered unplanned re-operation as a surgical procedure 

under general, spinal, or epidural anesthesia within 90 days of 

the index operative procedure, for any reason other than follow-
up procedures based on pathology results.

Oncological results were evaluated with parameters such as 
overall survival systematic metastasis and local recurrence.

The discharge criteria were similar in both groups, including 
meal tolerance without nausea or vomiting, adequate analgesia 
and pain control, and independent mobilization.

Total blood count was measured by an automated hematology 
analyzer 

Roche Hitachi Cobas® 8000 Roche Diagnostics, Indianapolis, IN, 
USA.

Since the study was retrospective, patient consent could not be 
obtained.

Statistical Analysis

The Statistical Package for the Social Sciences 23.0 program 
was used for the statistical analysis of data. Categorical 
measurements were summarized as numbers and percentages, 
while continuous measurements were summarized as mean 
and standard deviation (median and minimum-maximum, 
where necessary). Pearson’s chi-square test statistics were 
used to compare categorical variables. The Shapiro-Wilk test 
was used to determine whether the parameters in the study 
showed a normal distribution. In comparing the continuous 
measurements between the groups, the distributions were 
checked and One-Way ANOVA was used for the parameters with 
normal distribution, and the Kruskal-Wallis test was used for 
parameters without normal distribution. Post-hoc analysis was 
used to determine the differences between the groups. Kaplan-

Figure 1. Undifferentiated carcinoma H&E, X100 carcinoma cell 
infiltration with a high degree of atypia
H&E: Hematoxylin and eosin

Figure 3. Gastrointestinal stromal tumor H&E, X40 stomach gastro 
intestinal stromal tumor showing proliferation of spindle cells
H&E: Hematoxylin and eosin

Figure 2. Neuroendocrine tumor H&E, X40 neuroendocrine tumor of 
the stomach, consisting of uniform cells within the mucosa
H&E: Hematoxylin and eosin
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Meier analysis and log rank tests were used in survival analyses. 
Statistical significance level was taken as 0.05 in all tests.

RESULTS
Fifty-three patients (5%) from the 1,060 diseases were included 
in the study. Mean age of the patients (p=0.591), BMI (p=0.723), 
and ASA scores (p=0.559) were similar in the groups. Tumors 
were most frequently located in the corpus (41.7% vs. 80% vs. 
42%, p=0.283). Demographic and clinical features were similar 
when the groups were compared in pairs. Demographic data of 
the patients are shown in Table 1.

There was no significant difference between the groups in 
terms of white blood cell counts (p=0.355), neutrophil counts 
(p=0.445), lymphocyte counts (p=0.491), or albumin level 
(p=0.112) parameters. Hemoglobin levels (12.90 vs. 12.84 vs. 
10.84, p=0.018), carcinoembryonic antigen (CEA) levels (2.53 vs. 
2.51 vs. 1.41) and CA 19.9 levels (44.90 vs. 8.92 vs. 10.2) (p=0.001) 
were significantly different between the groups. The laboratory 
parameters of the patients are shown in Table 2.

Patients in groups 1 and 2 underwent total gastrectomy at 
a higher rate, with 79.2% and 60%, respectively, whereas in 
group 3, subtotal gastrectomy was performed on 63.2% of the 
patients. All groups (p=0.002) exhibited differences in terms of 
operation type. There was no statistical difference in terms of 
operation duration (215 min vs. 216 min vs. 208 min, p=0.0448). 
Additional organ resection was similar between the groups and 
was frequently performed (20.8% vs. 30% vs. 31.6%, p=0.701). No 
patient had intraoperative complications. The number of lymph 
nodes dissected was high in group 1 (24.25 vs. 13.70 vs. 9.52, 

p=0.00). Between the groups it was seen as group 1-2 (p=0.001) 

and group 1-3 (p=0.000). The number of metastatic lymph nodes 

was highest in group 1 (11.50 vs. 70 vs. 0.36, p=0.000). Between 

the groups it was seen as group 1-2 (p=0.002) and group 1-3 

(p=0.000). Average tumor size was highest in group 3 (5.57 cm 

vs. 4.26 cm vs 7.39 cm, p=0.048). Groups 3-1 (p=0.050) exhibited 

this difference. These results are displayed in Table 3.

The onset of oral intake was latest in group 1 (5.04 days vs. 4.60 

days vs. 4.15 days, p=0.043) (group 1-3, p=0.033). Anastomosis 

leak was seen only in two patients in group 1. Post-operative 

90-day mortality was seen only in two patients in group 1. 

Ninety-day re-admission rates were similar (12.5% vs. 20% vs. 

5.3%, p=0.478). In the post-operative period, one patient in 

group 1 underwent surgical intervention due to intra-abdominal 

hemorrhage. Local recurrence was more common in group 1 

during follow-up (50% vs. 40% vs. 10.5%, p=0.0023) (group 1-3, 

p=0.007). Systemic metastasis was most common in group 2, with 

the most common location being the liver (40%), and peritoneal 

carcinomatosis was most common in group 1 (20.8%) (group 

1-2 p=0.006, group 2-3 p=0.040). In the evaluation of current 

clinical status, the number of patients who died was highest in 

group 1 (79.2% vs. 20% vs. 21.2%, p=0.00). Between the groups, 

the relationships were seen to be group 1-2 (p=0.002) and group 

1-3 (p=0.00). This is shown in Table 4. Five-year overall survival 

was found as X% in group 1, Y% in group 2, and Z% in group 3.

Overall survival duration was significantly shorter in group 1 (31 

vs. 78 vs. 99 months, p=0.005). This is shown in both Table 5 and 

Graphic 1.

Table 1. Demographic and clinical characteristics

n (%)
Group 1
(n=24)

Group 2
(n=10)

Group 3
(n=19) p Source of difference between groups

n (%) n (%)

Sex+
Male 16 (66.7) 5 (50.0) 12 (63.2) 0.656

No significant difference
Female 8 (33.3) 5 (50.0) 7 (36.8)

Age (F) 58.5±13.28 56.3±13.03 61.15±11.25 0.591 No significant difference

BMI (x2) 24.90±4.07 24.13±4.96 23.93±3.58 0.723 No significant difference

ASA+

1 16 (66.7) 4 (40.0) 12 (63.2)
0.559 No significant difference2 5 (20.8) 3 (30.0) 5 (26.3)

3 3 (12.5) 3 (30.0) 2 (10.5)

Location+

Antrum 7 (29.2) 0 (0.0) 3 (15.8)

0.283 No significant difference

Large curvature 1 (4.2) 1 (10.0) 0 (0.0)

GEJ 0 (0.0) 0 (0.0) 1 (5.3)

Cardia 3 (12.5) 0 (0.0) 2 (10.5)

Corpus 10 (41.7) 8 (80.0) 8 (42.)

Small curvature 3 (12.5) 1 (10.0) 5 (26.3)
p<0.05, BMI: Body mass index, ASA: American Society of Anesthesiologists, GEJ: Gastroesophageal junction, +: Pearson chi-square, x2: Kruskall-Wallis test, F: One-Way ANOVA
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DISCUSSION
Historically, gastric carcinomas have been classified into two 
histological types through standard hematoxylin and eosin 
staining. Lauren classified them as “intestinal” type and “diffuse” 
type, while “differentiated” type and “undifferentiated” type 
where the classifications presented by Nakamura et al. (19,20). 

In the WHO histological classifications, gastric cancers are 
divided into many histological subtypes and subtypes within 
these subtypes (3,4).

Although the prognosis of resectable gastric cancer clearly 
depends on the pathological stage of the disease, controversy 
still surrounds the prognostic value of the histological type. The 

Table 3. Operation details

n (%)
Group 1
(n=24)

Group 2
(n=10)

Group 3
(n=19) p

Source of difference 
between groups

n (%) n (%)

Type of operation+

Subtotal 5 (20.8) 4 (40.0) 12 (63.2)

0.009 1-3: p=0.002Total 19 (79.2) 6 (60.0) 5 (26.3)

Wedge 0 (0.0) 0 (0.0) 2 (10.5)

Operation duration (minutes) (x2) 215.83±17.54 216.0±24.47 208.42±21.47 0.448 No significant 
difference

Additional organ 
resection+

No 19 (79.2) 7 (70.0) 13 (68.4)
0.701

No significant 
differenceYes 5 (20.8) 3 (30.0) 6 (31.6)

Additional organ 
resection+

Spleen 2 (8.3) 0 (0.0) 1 (5.3)

0.247
No significant 
difference

Distal esophagus 0 (0.0) 0 (0.0) 2 (10.5)

Duodenum 1 (4.2) 0 (0.0) 0 (0.0)

Small intestine 0 (0.0) 0 (0.0) 1 (5.3)

Colon and liver 0 (0.0) 2 (20.0) 0 (0.0)

Gallbladder 1 (4.2) 0 (0.0) 1 (5.3)

Gallbladder and spleen 1 (4.2) 1 (10.0) 1 (5.3)

No 19 (79.2) 7 (70.0) 13 (68,4)

Intraoperative 
complication+

None 24 (100.0) 10 (100.0) 19 (100.0)
1.000

No significant 
differencePresent 0 (0.0) 0 (0.0) 0 (0.0)

Total lymph node (F) 24.25±8.14 13.70±8.42 9.52±6.06 0.000 1-2: p=0.001
1-3: p=0.000

Metastatic lymph node (x2) 11.50±10.11 1.70±2.83 0.36±1.60 0.000 1-2: p=0.002
1-3: p=0.000

Mean tumor size (cm) (x2) 5.57±2.44 4.26±3.75 7.39±4.00 0.048 3-1: p=0.050

p<0.05, +: Pearson chi-square, x2: Kruskall-Wallis test, F: One-Way ANOVA

Table 2. Laboratory parameters

Group 1
(n=24)

Group 2
(n=10)

Group 3
(n=19) p Source of difference between groups

Mean ± SD Mean ± SD Mean ± SD

WBC (F) 8.42±2.57 7.78±2.12 9.22±2.94 0.355 No significant difference

Neutrophil mm3 (x2) 6.57±4.34 5.04±1.70 6.68±2.97 0.445 No significant difference

Lymphocyte mm3 (F) 1.68±0.65 1.97±0.60 1.72±0.70 0.491 No significant difference

Hgb gr/dL (F) 12.90±2.71 12.84±1.57 10.84±2.36 0.018 1-3: p=0.021

Albumin gr/dL (x2) 3.76±0.75 4.20±0.34 3.67±0.64 0.112 No significant difference

Pre-op CEA (x2) 2.53±1.80 2.51±1.00 1.41±1.08 0.036 1-3: p=0.041

Pre-op CA19-9 (x2) 44.04±9.10 8.92±5.75 10.2±7.30 0.001 1-2: p=0.010
1-3: p=0.002

p<0.05, x2: Kruskall-Wallis test, WBC: White blood cell, F: One-Way ANOVA, SD: Standard deviation, CEA: Carcinoembryonic antigen
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histological type appears to be an important clinical parameter 
for tumors. Additionally, histological type has been proposed 
as an important factor in evaluating the prognosis of the 
patient (21). Research on the prognosis of the WHO histological 
classification is increasingly prevalent. Zu et al. (22) highlighted 
significant differences in clinical and tumor characteristics of 
different histological subtypes of advanced gastric cancer.

Table 4. Post-operative and oncologic outcomes

n (%)
Group 1
(n=24)

Group 2
(n=10)

Group 3
(n=19) p

Source of 
difference 
between groupsn (%) n (%)

Onset of oral intake (day) (x2) 5.04±1.36 4.60±1.07 4.15±0.68 0.043* 1-3: p=0.033

Hospitalization duration (day) (x2) 11.66±4.92 12.20±3.61 11.78±5.10 0.957 No significant 
difference

Anastomosis leakage+
No 22 (91.7) 10 (100.0) 19 (100.0)

0.285 No significant 
differenceYes 2 (8.3) 0 (0.0) 0 (0.0)

Post-op 90-day mortality+
No 22 (91.7) 10 (100.0) 19 (100.0)

0.285 No significant 
differenceYes 2 (8.3) 0 (0.0) 0 (0.0)

90-day readmission+
No 21 (87.5) 8 (80.0) 18 (94.7)

0.478 No significant 
differenceYes 3 (12.5) 2 (20.0) 1 (5.3)

90-day readmission+

Ileus 0 (0.0) 1 (10.0) 0 (0.0)

0.352 No significant 
difference

Oral intake disorder 2 (8.3) 1 (10.0) 0 (0.0)

Wound site infection 1 (4.2) 0 (0.0) 1 (5.3)

No 21 (87.5) 8 (80.0) 18 (94.7)

90-day reoperation+
No 23 (95.8) 10 (100.0) 19 (100.0)

0.540 No significant 
differenceYes 1 (4.2) 0 (0.0) 0 (0.0)

Local recurrence+
No 12 (50.0) 6 (60.0) 17 (89.5)

0.023 1-3: p=0.007
Yes 12 (50.0) 4 (40.0) 2 (10.5)

Systematic metastasis+
No 18 (75.0) 6 (60.0) 15 (78.9)

0.534 No significant 
differenceYes 6 (25.0) 4 (40.0) 4 (21.1)

Systematic metastasis+

Brain 1 (4.2) 0 (0.0) 1 (5.3)

0.004 1-2: p=0.006
2-3: p=0.040

Liver 0 (0.0) 4 (40.0) 0 (0.0)

Esophagus 0 (0.0) 0 (0.0) 1 (5.3)

Peritoneum 5 (20.8) 0 (0.0) 2 (10.5)

No 18 (75.0) 6 (60.0) 15 (78.9)

Current status+
Ex 19 (79.2) 2 (20.0) 4 (21.1)

0.000 1-2: p=0.002
1-3: p=0.000Alive 5 (20.8) 8 (80.0) 15 (78.9)

*p<0.05, +: Pearson chi-square, x2: Kruskall-Wallis test

Table 5. Mean survival duration by groups

Group Average [mean + SD (minimum-maximum)] p

1 31.79±8.61 (14.91-48.68)

0.005*2 78.05±11.70 (55.11-100.99)

3 99.86±9.90 (80.44-119.28)

*p<0.05, SD: Standard deviation

Graphic 1. Overall survival in terms of the histologic type

Pathological Medicine 
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Tumor markers are often used to determine the prognosis of 
cancer patients after radical surgery, but the role of tumor 
markers in stomach cancer is still controversial. Since high-serum 
tumor markers are often associated with tumor progression, 
most of the previous reports have found pre-operative high 
serum markers to be significantly associated with long-term poor 
patient survival (23,24). The relationship between serum tumor 
marker levels and tumor histology is also controversial. In a study 
by Mattar et al. (25) no correlation was found between serum 
tumor marker levels and the histology of the tumor. The study of 
Ishigami et al. (26) displayed the lowest positivity rate of tumor 
markers in patients with undifferentiated tumors, when they 
grouped patients as “differentiated” and “undifferentiated”. In 
our series, CEA levels were higher in undifferentiated carcinoma, 
and oncological results were worse in this group.

Stromal tumors are slow-progressing tumors by nature and may 
not cause symptoms until they reach large sizes. Large tumors 
can often cause gastrointestinal bleeding (8). Neuroendocrine 
tumors are tumors that show the hormonal activity and show 
these activities even with a small tumor diameter. Considering 
the increasing rates of endoscopy, they can be detected even 
in small tumor sizes (8). We linked the difference in tumor 
diameters in our study to these tumors. With stromal tumors, 
low hemoglobin was noted due to the frequent gastrointestinal 
bleeding they cause.

The lymphatic metastasis rates of stromal tumors are low. They 
spread hematogenously and through adjacency. Therefore, 
lymphadenectomy is not routinely recommended (8). In contrast, 
differentiated tumors frequently exhibit lymph node metastasis 
and are aggressive by nature (6). Regarding lymphadenectomy 
for neuroendocrine tumors, it is recommended if there is 
extra gastric involvement or poor prognostic factors (as with 
type 3 gastric neuroendocrine tumors) (7). In our series, we 
decided on the width of lymphadenectomy by considering 
recommendations from the literature. Similar to findings in the 
literature, lymph node positivity was low in stromal tumors. In 
contrast, undifferentiated tumors showed a high rate of lymph 
node involvement.

Despite the recent decrease in the incidence of anastomosis 
leakage due to the increased awareness of surgical techniques, 
risk factors, and treatment options, it remains the most feared 
complication and is reported in the literature to range from 
2.1% to 14.6% (27). Risk factors previously reported include the 
patient’s tumor characteristics and intraoperative factors (28,29). 
In our series, anastomosis leakage developed in two patients in 
the undifferentiated group, and tumor types were not associated 
with this. 

Following surgery, reoperation is associated with morbidity, 
mortality, and increased health-care system costs, and is 
a potentially sensitive surgical quality marker (30,31). The 
patient’s re-admission after discharge from the hospital disrupts 
the predicted course of post-operative recovery and is a concern 
for the patient and their family. Additionally, it increases costs, 
causes labor loss and hinders the effective usage of hospital 
beds. Unplanned re-applications and re-operations may lead to 
delays in chemotherapy programs and oncological outcomes. 
Therefore, it is important to uncover the related factors. The 
need for unplanned re-operation after surgery generally 
manages some rare, serious, or life-threatening post-operative 
complications, following gastrectomy, and has rarely been 
reported. In the literature, many parameters related to the 
patient, surgical method, and tumor have been evaluated for 
post-operative mortality, re-operation, and re-admission (23-34). 
Yalav and Topal (34) found the adenocarcinoma histology as a 
risk factor for post-operative mortality in their study investigating 
the relationship between tumor histology and post-operative 
mortality. 

In our series, tumor histology was not directly related to surgical 
quality. As expected, our most common reasons for application 
after discharge were wound problems and impaired oral food 
intake. There were two patients who developed post-operative 
mortality. The cause of mortality had cardiac origin in one 
patient and sepsis, due to anastomosis leak, in the other. 

In the literature, studies on undifferentiated gastric carcinoma 
are in the form of case series, and there are no broad-based 
studies. In the series of Endo et al. (6) tumors were detected at 
an advanced stage and followed an aggressive course. Average 
survival were between three and seven months. Similar to 
other cases in the literature, these cases were associated with 
lower survival and an increased risk of metastasis (35,36). In 
our series, local recurrence was detected in half of the patients 
in undifferentiated carcinoma. Peritoneal carcinomatosis 
developed in five of our patients, and 80% of these patients died 
during their follow-up. Mean survival was very low in this group 
compared with other groups. Undifferentiated tumors were 
more aggressive than other histological subtypes.

Study Limitations

The most significant limitation of our study was that it was 
retrospective and the number of patients was low. Considering 
the low incidence of these tumors, and the limited number of 
studies in the literature on the comparison of results relating 
to them, we believe that our study contributes to the body of 
research.
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CONCLUSION
While demographic and clinical features and operation results 
were not affected by tumor type, oncological results (overall 
survival, systematic metastasis, and local recurrence) were 
generally closely related to tumor type. A multidisciplinary 
approach that includes endoscopist, pathologist, radiologist, 
medical oncologist, and surgical team is required for optimal 
management of stomach cancer. The prognosis of patients 
cannot be considered independent of the histological type 
of tumor. Identification of tumors with aggressive biological 
characteristics will guide us in the management of patients. 
Even if the demographic, clinical, and surgical quality results 
of the cases were similar, the tumor histological type directly 
related to patient prognosis.
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