
Abstract. Background/Aim: The purpose of this study was to
examine the impact of clinicopathological prognostic factors
on tumor resectability, perioperative complications, and 5-
year survival rates in patients with gastric cancer treated
surgically. Patients and Methods: A cohort of 834 patients
operated on for gastric cancer between 2007 and 2016 was
analyzed. Results: Patients over 70 years of age manifested a
significantly higher rate of overall complications, systemic
complications, surgical complications, perioperative mortality,
and a worse 5-year survival. The diffuse type according to the
Lauren classification was an independent prognostic factor for
perioperative mortality. TNM stage significantly influenced
resectability and 5-year survival rates. Furthermore, the
presence of distant metastases (M1 stage) significantly
increased the rates of overall complications, systemic
complications, and perioperative mortality. Conclusion:
Although TNM stage was the most important prognostic factor
for resectability, perioperative complications and 5-year
survival, other clinicopathological prognostic factors, such as
age, and Lauren type also significantly affected treatment
outcomes in gastric cancer surgery.

Worldwide, gastric cancer, despite the decline in morbidity
and mortality in recent decades, still remains the fifth most
common malignant neoplasm and the fourth cause of cancer-
related deaths. In 2020, the annual mortality rate was

768,793 people globally (1, 2). In Poland, the number of
cases and deaths from gastric cancer in 2018 was 5,106 and
4,900, respectively. In Poland, gastric cancer remains an
important problem in clinical medicine, mainly due to
persistent late diagnosis and the associated unfavorable
prognosis, with 5-year survival rates among diagnosed
patients being 19% in men and 24% in women (3, 4).

Although early diagnosis is crucial for the improvement
of prognosis of patients with gastric cancer and the influence
of multimodal therapy is particularly important, tumor
resectability, perioperative complications, and 5-year survival
rates are the most important parameters of effectiveness of
the surgical treatment.

Patients with resectable gastric cancer present much better
prognoses, with 5-year survival reaching nearly 40%. Therefore,
any analysis of the impact of prognostic factors on surgery in
patients with gastric cancer should include resectability as one
of the most important treatment outcomes (5-9).

There are many prognostic factors affecting gastric cancer
resectability, perioperative complications, and 5-year
survival. Some studies, present a different effect of the same
prognostic factors (10-18).

In the present study, we present our results and the results of
others regarding the influence of clinicopathological prognostic
factors on resectability, perioperative complications, and 5-year
survival of patients with gastric cancer. In multivariate analysis,
we analyzed the effect of prognostic factors such as sex, age,
tumor location, Lauren type and TNM stage, in accordance with
the eighth edition of the TNM staging system of the American
Joint Committee on Cancer/Union for International Cancer
Control (AJCC/UICC) (19).

In our previous study we analyzed the prognostic factors
affecting the outcomes of patients with gastric cancer
resection (5). In this study, the database was expanded by
over one hundred gastric cancer patients in stage M1
according to the TNM classification who underwent
unresectable surgical procedures such as gastrojejunostomy,
by-pass surgery or explorative laparotomy. This allowed for
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an examination of the influence of clinicopathological
prognostic factors on tumor resectability. Moreover, adding
such patients significantly changed the influence of some
prognostic factors on the outcomes of treatment in
comparison with resectable gastric cancer cases.

We reached to other interesting conclusions, which may
significantly influence the optimization of treatment
outcomes of patients operated for gastric cancer. 

Patients and Methods

Patient cohort and potential prognostic factors. A database of 834
gastric adenocarcinoma patients who underwent surgical treatment
between 2007 and 2016 at the First Department of General Surgery,
Jagiellonian University, Collegium Medicum, in Krakow, Poland
was collected.

Their clinicopathological features regarded as potential prognostic
factors were sex (male/female), age (≤70 years/>70 years), tumor
location (upper/middle/lower), Lauren type (intestinal/diffuse/mixed),
and TNM stage (T stage/N stage/M stage) (Table I). The primary site
of the neoplasm in the upper, middle, or lower third of the stomach was
considered as the tumor location. A histologic evaluation of the tumor
was carried out by the Lauren classification (20). The TNM stage of
gastric cancer was assessed in accordance with the eighth edition of the
TNM staging system of the American Joint Committee on
Cancer/Union for International Cancer Control (AJCC/UICC) (19).

Surgical treatment. The decision whether to remove or not the tumor
during surgery was based on the obligatory guidelines of gastric
cancer surgery, and it was mainly determined by the general
condition of the patient, and the stage of the disease. The procedures
that involved resection of the tumor included total/subtotal
distal/subtotal proximal gastrectomy. In potentially radical stomach
resections, lymphadenectomy D2 or D2+ was performed. For the
same reason, in order to obtain potential oncological radicality, in
some cases segmental pancreatectomy, spleen and/or bowel
resections were additionally carried out. Some patients with many
comorbidities and distant metastases (M1) – stage IV according to
the TNM classification – or those presenting symptoms of
obstruction, jaundice, and malnutrition underwent procedures not
involving tumor resection, such as gastrojejunostomy, by-pass
surgery, or explorative laparotomy (Table II).  

To obtain a more homogeneous group of patients, cases treated
laparoscopically or endoscopically were excluded. In this study, all
the surgical procedures were performed by conventional laparotomy.
Multimodal therapy with different chemotherapeutic regiments
including fluorouracil alone, cisplatin and fluorouracil, irinotecan
and fluorouracil or etoposide, doxorubicin and cisplatin, was applied
in some cases of advanced gastric cancer (stage II or higher
according to the TNM classification).

Follow-up. Patients had a routine follow-up every 3-6 months after
discharge or in shorter intervals whenever clinically justified. The
dates of death were collected using data received from the census
registry office. All the crucial parameters determining the outcomes
of surgical treatment, including resectability, overall complications,
systemic complications, surgical complications, relaparotomy,
perioperative mortality, as well 5-year survival of the patients
included in this study are shown in Table III.

For all patients, multivariate analysis of the clinicopathological
prognostic factors affecting the treatment outcomes was performed
(Table IV, Table V, Table VI, Table VII, Table VIII, Table IX, and
Table X).

Statistical methods. In order to establish the relationships between
prognostic factors and the results of surgical treatment, a logistic
regression model was used, which allowed to generate a model of the
relationship of a binary dependent variable and at least one or more
predictor (prognostic factors). p<0.05 was considered statistically
significant in a two-tailed analysis. The analyses were performed with
the statistical package STATISTICA v. 13 (StatSoft Polska, Krakow,
Poland) and StatsDirect v. 3.3.4 (StatsDirect Ltd, Wirral, UK).

Results

Potential prognostic factors - clinicopathological features. In
this study, the majority of the patients were male: 556 (66.7%)
out of 834 patients. The proportion of patients older than 70
years was 33.8%. The upper third part of the stomach (31.4%)
was the most common location of the tumor. According to the
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Table I. Potential prognostic factors.

Clinicopathological features                                      2007-2016 (n=834)
                                                                                               n (%)

Sex                                                                                              
  Male                                                                               556 (66.7%)
  Female                                                                           278 (33.3%)
Age, years                                                                                  
  ≤70                                                                                 552 (66.2%)
  >70                                                                                282 (33.8%)
Location                                                                                     
  Upper                                                                             262 (31.4%)
  Middle                                                                           227 (27.3%)
  Lower                                                                            167 (20.0%)
  Other                                                                              178 (21.3%)
Lauren type                                                                                
  Intestinal                                                                        370 (44.4%)
  Diffuse                                                                           357 (42.8%)
  Mixed                                                                            107 (12.8%)
T stage (eight edition AJCC/UICC)                                         
  T1a                                                                                   34 (4.1%)
  T1b                                                                                  42 (5.0%)
  T2                                                                                  133 (15.9%)
  T3                                                                                  188 (22.5%)
  T4a                                                                                 134 (16.1%)
  T4b                                                                                 303 (36.4%
N stage (eight edition AJCC/UICC)                                         
  N0                                                                                  113 (13.5%)
  N1                                                                                  116 (13.9%)
  N2                                                                                  140 (16.8%)
  N3a                                                                                102 (12.2%)
  N3b                                                                                363 (43.6%)
M stage (eight edition AJCC/UICC)                                        
  M0                                                                                 445 (53.4%)
  M1                                                                                 389 (46.6%)



Lauren classification, the incidence of intestinal, diffuse. and
mixed type gastric cancer was 44.4%, 42.8%, and 12.8%,
respectively. The rates of patients with T stage, N stage, M
stage according to the eighth edition of TNM (AJCC/UICC)
are presented in Table I, and the proportion of patients with
distant metastases (M1 stage) was 46.6%.

The outcomes of treatment. Resectability, perioperative
complications, and 5-year survival rates are presented in Table
III. The proportion of resectable to unresectable cases was 731
(87.7%) to 103 (12.3%), respectively. Generally, the overall
incidence of complications was 18.8%, and the percentage of
systemic and surgical complications was 11.5% and 10.1%,
respectively. The rates of relaparotomy and perioperative
mortality were 4.1% and 3.5%, respectively. The 5-year
survival rate was 34.7%.

Multivariate analysis. A logistic regression model was used
to identify the prognostic factors affecting resectability,
overall complications, systemic complications, surgical
complications, relaparotomy, perioperative mortality, and 5-
year survival (Table IV, Table V, Table VI, Table VII, Table
VIII, Table IX, and Table X).

Multivariate analysis showed that patients over 70 years of
age had a significantly higher rate of overall complications
(OR=2.41, 95%CI=1.63-3.56, p<0.0001), systemic

complications (OR=1.61, 95% CI=1.04-2.50, p=0.0344),
surgical complications (OR=2.34, 95%CI=1.30-4.21,
p=0.0044), perioperative mortality (OR=2.48, 95%CI=1.51-
4.09, p=0.00041), and a worse 5-year survival (OR=1.87,
95%CI=1.05-3.31, p<0.0326) (Table V, Table VI, Table VII,
Table IX, and Table X).

The diffuse type according to the Lauren classification was
characterized as an independent prognostic factor for higher
perioperative mortality (OR=1.88, 95%CI=1.12-3.13,
p=0.0162) (Table IX). The logistic regression model showed
that stage T and stage N significantly influenced resectability
(OR=2.42, 95%Cl=1.58-3.73, p=0.0001 – stage T; OR=1.78,
95%Cl=1.24-2.58, p=0.002 – stage N) and 5-year survival
(OR=3.12, 95%CI=1.87-5.21, p<0.0001 – stage T; OR=1.97,
95%CI=1.38-2.81, p<0.0002 – stage N) (Table IV and Table
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Table II. Type of surgery.

Surgical procedure                                               2007-2016 (n=834)
                                                                                        n (%)

Resectable                                                                  731 (87.7%)
Subtotal distal gastrectomy                                     145 (17.4%)
Subtotal proximal gastrectomy                                  45 (5.4%)
Total gastrectomy                                                      541 (64.9%)
Unresectable                                                              103 (12.3%)
Gastro/Jejunostomy                                                     15 (1.8%)
By-pass surgery                                                           32 (3.8%)
Explorative laparotomy                                              56 (6.7%)

Table III. Outcomes of treatment.

Parameter                                                             2007-2016 (n=834)
                                                                                        n (%)

Resectability                                                              731 (87.7%)
Overall complications                                               157 (18.8%)
Systemic complications                                             96 (11.5%)
Surgical complications                                               84 (10,1%)
Relaparotomy                                                              35 (4.1%)
Perioperative mortality                                               29 (3.5%)
5-year survival                                                           289 (34.7%)

Table IV. The logistic regression model for resectability.

Prognostic factors         OR             95%CI         Coefficient       p-Value

(Ιntercept)                      n/a                                       2.33               0.0001
Sex Male                      0.76         (0.50-1.16)         –0.27               0.207
Age >70 years              1.00         (0.65-1.56)           0                    0.9872
Location                                                                                            
  Upper                         0.78         (0.48-1.27)         –0.24               0.325
  Middle                        0.71         (0.44-1.13)         –0.34               0.146
  Lower                         1.08         (0.69-1.69)           0.08               0.7409
Lauren type                                                                                       
  Diffuse                       1.35         (0.75-2.42)           0.30               0.3158
  Intestinal                    0.70         (0.42-1.17)         –0.35               0.1777
Mixed                           0.66         (0.42-1.03)         –0.42               0.0691
  T stage                       2.42         (1.58-3.73)           0.89               0.0001
  N stage                       1.78         (1.24-2.58)           0.58               0.002
  M stage                      2.29         (1.41-3.71)           0.83               0.0008

OR: Odds ratio; CI: confidence interval.

Table V. The logistic regression model for overall complications.

Prognostic factors         OR             95%CI         Coefficient       p-Value

(Ιntercept)                      n/a                                     –2.53               0.0001
Sex Male                      1.01         (1.00-1.03)           0.01               0.1133
Age >70 years              2.41         (1.63-3.56)           0.88               0.0001
Location                                                                                            
  Upper                         0.24         (0.04-1.30)         –1.44               0.0969
  Middle                        0.90         (0.37-2.20)         –0.11               0.8127
  Lower                         1.01         (0.39-2.61)           0.01               0.9844
Lauren type                                                                                       
  Diffuse                       0.59         (0.24-1.48)         –0.52               0.2617
  Intestinal                    0.51         (0.20-1.29)         –0.67               0.1552
Mixed                           0.27         (0.04-1.90)         –1.32               0.1877
  T stage                       0.52         (0.07-3.71)         –0.65               0.5157
  N stage                       0.23         (0.03-1.62)         –1.48               0.1388
  M stage                      2.03         (1.42-2.91)           0.71               0.0001

OR: Odds ratio; CI: confidence interval.



X). In multivariate analysis, stage M was an independent
prognostic factor of resectability (OR=2.29, 95%CI=1.41-3.71,
p<0.0008), overall complications (OR=2.03, 95%CI=1.42-
2.91, p<0.0001), systemic complications (OR=1.97,
95%CI=1.38-2.81, p=0.0002), perioperative mortality
(OR=2.51, 95%CI=1.23-5.10, p=0.0111), and 5-year survival
(OR=2.45, 95%CI=1.57-3.84, p<0.0001) (Table IV, Table V,
Table VI, Table IX and Table X).

Discussion

Sex. Generally, it has been observed that gastric cancer is twice
as common in men than in women (2, 21). However, Lou et
al. reported that the sex difference is not significant below 45

years of age. A greater sex difference was observed in patients
of older age and the difference was the largest in the age range
of 65-69 years with a male to female ratio of 2.74 (21).

In the resectable and unresectable cases of patients with
gastric cancer presented in our studies, sex did not turn out
to be a statistically significant prognostic factor affecting
resectability, overall complications, systemic complications,
surgical complications, relaparotomy, as well perioperative
mortality and 5-year survival (5). These conclusions are
similar to those reported by Tan et al. and Ashieri et al.,
where sex was not considered to be an independent
prognostic factor of survival (9, 12).

As opposed to this conclusion, in the study performed by
Li et al., factors such as being a white female or Asian male
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Table VI. The logistic regression model for systemic complications.

Prognostic factors         OR             95%CI         Coefficient       p-Value

(Ιntercept)                      n/a                                     –2.35               0.0001
Sex Male                      1.01         (0.99-1.02)           0.01               0.5817
Age >70 years              1.61         (1.04-2.50)           0.47               0.0344
Location                                                                                            
  Upper                         0.43         (0.18-1.04)         –0.85               0.0598
  Middle                        0.63         (0.30-1.34)         –0.46               0.2323
  Lower                         0.27         (0.05-1.50)         –1.33               0.1326
Lauren type                                                                                       
  Diffuse                        0.2          (0.08-0.50)           0.06               0.652
  Intestinal                    0.16         (0.06-0.41)           0.08               0.325
Mixed                             0.2          (0.06-0.70)           0.16               0.121
  T stage                       1.03         (0.67-1.58)           0.03               0.9042
  N stage                       0.45         (0.04-5.45)         –0.79               0.5317
  M stage                      1.97         (1.38-2.81)           0.68               0.0002

OR: Odds ratio; CI: confidence interval.

Table VII. The logistic regression model for surgical complications.

Prognostic factors         OR             95%CI         Coefficient       p-Value

(Ιntercept)                      n/a                                     –2.75             0.0001
Sex Male                      1.02         (0.74-2.01)           0.20               0.4451
Age >70 years              2.34         (1.30-4.21)           0.85               0.0044
Location                                                                                            
  Upper                         1.01         (0.37-2.76)           0.01               0.9868
  Middle                        0.69         (0.34-1.40)         –0.38             0.3005
  Lower                         1.05         (0.44-2.51)           0.05               0.9048
Lauren type                                                                                       
  Diffuse                       1.09         (0.43-2.76)           0.09               0.8573
  Intestinal                    0.54         (0.22-1.35)         –0.62               0.1887
Mixed                           0.39         (0.14-1.07)         –0.94               0.0678
  T stage                       1.09         (0.95-1.49)           0.18             0.1274
  N stage                       1.07         (0.92-1.48)           0.15               0.2042
  M stage                      0.87         (0.46-1.65)           0.13               0.6804

OR: Odds ratio; CI: confidence interval.

Table VIII. The logistic regression model for relaparotomy.

Prognostic factors         OR             95%CI         Coefficient       p-Value

(Ιntercept)                      n/a                                     –2.38               0.0082
Sex Male                      0.74         (0.29-1.84)         –0.31               0.5127
Age >70 years              0.99         (0.96-1.01)         –0.01               0.2897
Location                                                                                            
  Upper                         0.75         (0.26-2.20)         –0.28               0.6033
  Middle                        0.60         (0.21-1.75)         –0.51               0.3534
  Lower                         1.11         (0.52-2.36)           0.11               0.781
Lauren type                                                                                       
  Diffuse                       0.55         (0.15-2.00)         –0.59               0.3679
  Intestinal                    0.61         (0.20-1.87)         –0.50               0.3859
Mixed                           0.92         (0.40-2.15)         –0.08               0.8514
  T stage                       0.69         (0.34-1.40)         –0.38               0.3014
  N stage                       0.93         (0.43-2.02)         –0.07               0.8586
  M stage                      0.61         (0.09-4.35)         –0.49               0.6235

OR: Odds ratio; CI: confidence interval.

Table IX. The logistic regression model for perioperative mortality.

Prognostic factors         OR             95%CI         Coefficient       p-Value

(Ιntercept)                      n/a                                     –6.32             0.0001
Sex Male                      0.67         (0.24-1.84)         –0.40             0.4342
Age >70 years              2.48         (1.51-4.09)           0.91             0.00041
Location                                                                                           
  Upper                         0.46         (0.06-3.26)         –0.78             0.4367
  Middle                        0.21         (0.03-1.57)         –1.56             0.1283
  Lower                         0.89         (0.33-2.39)         –0.11             0.8231
Lauren type                                                                                     
  Diffuse                       1.88         (1.12-3.13)           0.63             0.0162
  Intestinal                    0.16         (0.06-0.41)           0.84             0.445
Mixed                             0.2          (0.06-0.70)           0.60             0.127
  T stage                       1.03         (0.67-1.58)           0.03             0.9042
  N stage                       0.45         (0.04-5.45)         –0.79             0.5317
  M stage                      2.51         (1.23-5.10)           0.92             0.0111

OR: Odds ratio; CI: confidence interval.



were observed to be independent prognostic factors of better
survival in gastric cancer, without sex-related survival in the
black race (11). The study of Park et al. revealed that male
sex was a risk factor of a poor 5-year survival for patients
with resectable stage I gastric cancer according to the TNM
classification (22). De Marco et al. analyzed a large database
of patients with gastric cancer (28,366 cases), and even
though sex was not a significant prognostic factor of curative
resection (OR=1.15, 95%CI=0.97-1.36, p=0.10), women had
a greater chance of long-term survival compared to men
(OR=1.62, 95% CI=1.33-1.97, p<0.001) (23).

Age. Our last study, which was concentrated on resectable
cases of gastric cancer, allowed to observe that even an age
>70 years was not an independent prognostic factor affecting
overall complications, systemic complications, surgical
complications, relaparotomy, perioperative mortality, as well
5-year survival for patients (5). In another report from our
group, no differences in complications and perioperative
mortality rates were observed, except for a higher incidence
of cardiopulmonary complications in older patients
undergoing gastric cancer resection (6.6% vs. 12.3%); the
median survival of patients was not significantly longer in
younger (30.8 months) than older (24.1 months) (p=0.056)
(11). However, this analysis compared the younger (≤40
years) and older (>40 years) population of patients with
gastric cancer, therefore the age threshold affecting the
outcomes of treatment was significantly low (24).

De Marco et al. reported that age did not have any
significant influence on curative resections and long-term
survival in patients with gastric cancer (23). In contrast to
these conclusions, Park et al. and Yu et al. showed that older
age was a prognostic factor for worse 5-year survival even

for patients after gastric cancer resection with stage I
according the TNM classification (22, 25). Hsu et al.
performed a retrospective review of the cohort of patients
with gastric cancer who underwent curative resection and
found that older age was associated with a higher overall
perioperative complications rate (p=0.035) and perioperative
mortality rate (p=0.015). The overall survival rate of the older
group was lower than that of the younger group (p<0.001).
Nevertheless, the cumulative incidence of deaths related to
gastric cancer was comparable in the two groups (26).

Nakamura et al. suggested that younger age is a prognostic
factor of a better prognosis for early gastric cancer, in contrast
to advanced gastric cancer, in which younger patients are
predisposed to develop a more advanced stage of TNM and
have a poorer survival (27). Saito et al. reported that elderly
patients usually undergo fewer radical resections such as
extended lymph node excision or multi-organ resections and
show a poorer prognosis (28). Ueno et al. recommend that in
elderly patients with gastric cancer, limited surgery instead of
extensive surgery should be considered, depending on the
patient's general condition and co-morbidities, because
postoperative complications are an important prognostic
factor for survival in these patients (29).

Oya et al. analyzed the prognostic factors affecting
mortality, complications, and survival in gastric cancer
patients of 80 years of age and older. The differences in
survival between the two groups (non-surgery group versus
surgery group) were significantly better for the surgery group
in stage I (p=0.025) and stage II/III (p<0.001) according to
the TNM classification. The survival difference was not
statistically significant between the surgery group and the
non-surgery group, in stage IV (p=0.05). Oya et al. concluded
that older age is not a contraindication for resection of gastric
cancer. However, in elderly patients, before any surgery,
comorbidities, the degree of tumor spread, and the expected
quality of life must be considered (30).

In the present study, when we included the cases of
resectable and unresectable gastric cancer, age >70 became an
independent prognostic factor which affected overall
complications (p<0.0001), systemic complications (p=0.0344),
surgical complications (p=0.0044), perioperative mortality
(p=0.00041), and 5-year survival (p<0.0326). The conclusion
of our studies regarding the influence of age on the outcomes
of treatment of patients with gastric cancer is similar to the
reports from Oya et al. In elderly gastric cancer patients with
stage IV according to the TNM classification – presence of
distant metastasis (M1) – not all cases are candidate to
operation. In elderly gastric cancer patients, surgical treatment
should be performed if it is a curative resection and the patient
is in relatively good health. The other indication is
gastrojejunostomy, with by-pass surgery used as an emergency
procedure, performed in the presence of obstruction, jaundice
or malnutrition (5, 18, 24). 
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Table X. The logistic regression model for 5-year survival.

Prognostic factors         OR             95%CI         Coefficient       p-Value

(Ιntercept)                      n/a                                     –2.35               0.0001
Sex Male                      1.01         (0.99-1.02)           0.01               0.5817
Age >70 years              1.87         (1.05-3.31)           0.62               0.0326
Location                                                                                            
  Upper                         0.83         (0.55-1.25)         –0.19               0.3623
  Middle                        0.94         (0.28-3.13)         –0.06               0.9189
  Lower                         0.91         (0.30-2.77)         –0.09               0.8685
Lauren type                                                                                       
  Diffuse                       0.69         (0.42-1.15)         –0.37               0.155
  Intestinal                    0.16         (0.06-0.41)           0.08               0.325
Mixed                             0.2          (0.06-0.70)           0.16               0.121
  T stage                       3.12         (1.87-5.21)           1.14               0.0001
  N stage                       1.97         (1.38-2.81)           0.68               0.0002
  M stage                      2.45         (1.57-3.84)           0.90               0.0001

OR: Odds ratio; CI: confidence interval.



Tumor location. Tumor location depends on geographical
sphere and race; for example, in some reports from Asia,
gastric cancer is still mainly situated in the lower or middle
third part of the stomach (9, 31). Nevertheless, worldwide,
mainly due to an inappropriate diet, or obesity and reflux
disease, in patients with gastric cancer the incidence of
tumors situated in the upper third of the stomach has
increased within the last decades (8, 14, 17, 32, 33). In line
with general world trends, in our database including only
resectable cases (31.9%), the dominant tumor location was
the upper third of the stomach, as in the case of all surgically
treated patients with gastric cancer (31.4%) (5).

According to some studies in patients with gastric cancer,
tumor location is not an independent prognostic factor
significantly affecting survival (9, 23, 34-37). ZeLong et al.
reported that tumor location within the stomach does not
affect the lymph node metastases and overall survival for
resectable gastric cancer (36). De Marco et al. concluded that
a location in the upper third of the stomach did not have any
statistical significance for curative resection (OR=1.41,
95%CI=0.93-2.14, p=0.10) (23).

Contrary to the above findings, most of the reports,
including a large meta-analysis by Petrelli et al. involving
50 studies and 128,268 patients with gastric cancer, showed
that a location in the upper third part of the stomach was
connected with an increased risk of tumor-related death and
poorer 5-year survival rate (15, 33, 38-40).

In our last study, patients that underwent gastric cancer
resection manifested better 5-year survival rates, when the
tumor was located in the middle third part of the stomach
(OR=1.57, 95%CI=0.73-3.37, p=0.0239). However, the
location was not a prognostic factor that influenced overall
complications, systemic and surgical complications,
relaparotomy, as well perioperative mortality (5). In the
present study, comprising resectable and unresectable gastric
cancer patients, a location in the middle third part of the
stomach was not an independent prognostic factor
significantly affecting the 5-year survival rates (p=0.9189).
In conclusion, in stage IV disease according to the TNM
classification, the location of the tumor in the stomach
becomes less relevant for patients operated for gastric cancer.

Lauren types and tumor staging. In our last study, including
resectable gastric cancer patients, the Lauren type was not an
independent prognostic factor affecting short-term and long-
term outcomes of treatment (5). In some studies, similar
conclusions can be found, especially after curative gastric
cancer resection (9, 41-43). Nevertheless, most reports have
shown that patients with intestinal type gastric cancer present
significantly better survival rates than those with diffuse type
and mixed type (44-47). In the present study, the addition of
more than a hundred unresectable gastric cancer cases to the
analyzed database, revealed that the diffuse Lauren type was

characterized by a statistically significant higher perioperative
mortality rate as compared to the intestinal type and mixed
type (p=0.0162).

Fonseca et al. showed that the diffuse type of advanced
gastric cancer was characterized by a higher mortality
(OR=1.201, 95%CI=1.054-1.368, p=0.0056) and patients
with the intestinal type receiving chemotherapy manifested
a higher overall survival (OR=0.65, 95%Cl=0.49-0.87,
p=0.024) (46). Tang et al. reviewed over 20,000 patients
with gastric cancer and concluded that the diffuse type had
an overall poorer prognosis as compared to the intestinal
type. However, in the patients with stage T1 according to the
TNM classification, the diffuse type had a comparable
survival rate to the intestinal type (48).

Generally, the diagnostics and treatment of early tumor
stages according to TNM classification plays a crucial role
in the survival of patients with gastric cancer (7, 9, 12, 30,
34, 35, 40, 49).

What is interesting here, is that in our previous
observations, we concluded that in resectable gastric cancer
patients, the TNM stage was not an independent prognostic
factor influencing overall complications, systemic
complications, surgical complications, and relaparotomy (5).
Therefore, even for patients with stage IV gastric cancer,
resection could be a relatively safe surgical procedure (5, 18).

In the present study, relevantly more gastric cancer cases
manifested stage IV disease due to the addition of cases with
unresectable surgical procedures, therefore the patients’
general prognosis was significantly poorer. As opposed to
only resectable gastric cancer cases, in the present study,
stage M1 according the TNM classification, was an
independent prognostic factor affecting overall complications
(p<0.0001), systemic complications (p=0.0002), and also
perioperative mortality (p=0.0111). The tumor staging
according to the TNM classification in all patients operated
for gastric cancer, significantly affected resectability and 5-
year-survival rates.

Study limitations. This study has some limitations. First, it
has a retrospective, single-center character. Second, only
basic clinicopathological features (sex, age, tumor location,
Lauren type, and TNM stage) were used to analyze the
prognostic factors determining the outcome of treatments,
whereas other parameters such as comorbidities, BMI, ASA
physical status, lymph node dissection or splenectomy were
not included. Thus, the number of prognostic factors used to
determine the outcomes of treatment in gastric cancer
patients is limited.

Summary. In comparison with a previous study that included
patients with gastric cancer resection exclusively, the present
analysis also included unresectable cases (5). The present group
of patients manifested more advanced stages according to the
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TNM classification – more stages of M1. This resulted in quite
a significant change in the influence of clinicopathological
prognostic factors on the outcomes of treatment.

In gastric cancer patients over 70 years of age, surgery is
related with higher rates of overall complications (p<0.0001),
systemic complications (p=0.0344), surgical complications
(p=0.0044), perioperative mortality p=0.00041), and a lower
5-year survival rate (p<0.0326) compared the younger group
(≤70 years). Therefore, in elder patients with gastric cancer,
surgical treatment is recommended only when curative
resection is possible and the patient is in relatively good health,
or in the case where the tumor is unresectable and there is a
need for emergency intervention necessitated by symptoms
such as obstruction, jaundice, or malnutrition (5, 18, 24).

The inclusion of the unresectable cases resulted in the fact
that the presence of the diffuse type according to the Lauren
classification significantly increased the proportion of
perioperative mortality (p=0.0162), whereas a location in the
middle part of the stomach ceased to be an independent
factor for a higher 5-year survival rate (p=0.9189) as was in
the case of patients with resectable gastric cancer (5).

Moreover, extending the patient database by including
unresectable gastric cancer cases allowed for an examination
of the influence of prognostic factors on tumor resectability.
In fact, as with 5-year survival, T stage (p=0.0001), N stage
(p=0.0002), M stage (p=0.0008) according to the TNM
classification had a statistically significant influence on
resectability.
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