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Introduction 
 

Gastric cancer is defined as the uncontrolled 
growth of malignant cells in the stomach. Most 
people show no symptoms until the advanced 
stage of the disease; therefore, Gastric cancer is 
one of the most common causes of cancer deaths 
all over the world. Now, Gastric cancer includes 
10% of cancers in the world and is one of the 

most prevalent kinds of cancers. Every year more 
than 930 thousand new cases are reported all over 
the world and more than 700 thousand people die 
from this type of cancer (1). Gastric cancer inci-
dence is completely different in various geograph-
ical regions in the world and from this aspect, the 
world can be divided into 3 regions: high-inci-
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dence regions (ASR>20), middle-incidence re-
gions (ASR>10), and low-incidence regions 
(ASR<10) (2).  
In Iran, northern regions have been identified 
with a high incidence, central and western regions 
with a middle incidence, and southern areas with a 
low incidence (3-6). According to the latest statis-
tics of Iran Cancer Research Center, Gastric can-
cer is the most common cancer among Iranian 
men and the third most common cancer among 
Iranian women after breast cancer (7). 
Stomach cancer is usually classified according to 
the anatomic location of the cancer including Car-
dia and Non-cardia. Research shows that while 
regional Non-cardia cancer is declining in the 
world, regional Cardia cancer is increasing rapidly 
(6, 8, 9). 
Unlike Japan and countries in Western Europe 
and North America, the incidence of Gastric 
cancer has been rising over the past 30 years in 
Iran (3, 9, 10). Studies over this type of cancer in 
Iran and in high-incidence areas show that the ris-
ing rate of Gastric cancer in these regions is due 
to the high rate of regional Cardia cancer (11). 
Gastric cancer is usually treated with surgery, 
radiotherapy, or chemotherapy. The primary treat-
ment of Gastric cancer in initiative stages is sur-
gery; so it is regarded as the best treatment for 
cancer. Radiotherapy and chemotherapy will be 
used as renewed treatments, if necessary. In ad-
vanced stages of the disease, surgical procedures, 
radiotherapy and chemotherapy are also used for 
the treatment but they do not usually achieve 
good outcomes. The chances of patients’ full 
recovery depend on the surgery but the time when 
the disease passes through the mucous membrane 
it is possible to spread to the lymph nodes and to 
causes relapse in spite of the successful surgery 
which has been performed on the patient (12-15).  
One of the most important objectives specified 
after the right diagnosis and prompt treatment for 
the patients with Gastric cancer is the survival rate 
increase especially the 5-year survival rate. 
Unfortunately, more than 80% of patients with 
Gastric cancer are diagnosed at a stage when con-
ventional therapies such as gastrectomy, chemo-
therapy, or radiation therapy are not effective in 

increasing the patients’ survival (16, 17). For this 
reason, the 5-year survival rate is low in patients 
with Gastric cancer after surgery. This rate has 
been reported to be 29.6% in China, 4.4% in 
Thailand, 37% in the US, 22% in Switzerland, and 
30% in France (18-22). The results of various 
studies indicate that the type of gastrostomy, age, 
disease stage, and metastases are the factors 
affecting the patient’ survival (14, 18-20, 23). The 
increase in these patients’ survival after surgery 
involves identifying various factors, including 
demographic, clinical and diagnostic, therapeutic, 
and post-surgical factors. Not only do events such 
as relapses, Metastases, etc. affect survival, they 
also affect the treatment method and the number 
of renewed treatments in patients (24, 25).  
This study has been designed and carried out to 
determine the 5-year survival rate in patients with 
Gastric cancer undergone surgery at the most im-
portant Cancer Treatment Center in Iran (Cancer 
Institute) and to investigate demographic, clinical 
and diagnostic, therapeutic, and post-surgical fac-
tors which affect these patients’ survival. 
 

Materials and Methods 
 
In this historical study, 330 patients with Gastric 
cancer with the following data were studied: 1) the 
patients had been hospitalized and had undergone 
surgery from 1995 to 1999 in surgical wards of 
Iran Cancer Institute 2) these patients had records 
in the archives of the hospital, and in their files 
their addresses and phone numbers were available 
for subsequent follow-ups. The survival status of 
these patients in 2011 was determined by reopen-
ing the files as well as phone calls. The survival 
time of these patients was determined after sur-
gery and those patients who were still alive at the 
end of study period or the ones whose data were 
not available after a specific time-period were 
considered right-censored. 
The effect of demographic variables such as Age 
(at the time of surgery), Sex, Marital status, and 
Smoking history, as well as clinical data such as 
Tumor location (Cardia - Anterior - other), Type 
of pathology (Adenocarcinoma - other), Disease 
stage (I-II-III-IV), Metastases, Location of 
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Metastases (lymph nodes - Liver - other), and the 
Type and extent of gastrectomy (T.G-S.G-D.G-
PT.G-PX.G) was studied. Moreover, the effect of 
post-surgical and treatment variables including 
relapse and the number of renewed treatments 
(chemotherapy - radiotherapy - surgery or a 
combination of them) on patients’ survival was 
evaluated. 
TNM version 6 was used to determine the stage 
of the disease. According to this method, four 
stages were considered for patients.(26) These 
stages are: 
Stage I: 

 Tumor has just reached the submucosa 
layer and the cancerous cells exist in 6 
lymph nodes at most.   

 Tumor has invaded the muscle layer or 
subserosa layer and the cancerous cells 
have not spread to the lymph node or other 
organs. 

Stage II: 

 Tumor has just reached the submucosa 
layer but the cancerous cells have spread to 
7 to 15 lymph nodes. 

 Tumor has invaded the muscle layer or 
subserosa layer and the cancerous cells are 
seen in 1 to 6 lymph nodes. 

 Tumor has penetrated the serosa layer of 
the stomach but lymph nodes or other or-
gans are not involved. 

Stage III: 

 Tumor has invaded the muscle layer or 
subserosa layer and the cancerous cells are 
seen in 7 to 15 lymph nodes. 

 Tumor has penetrated the serosa layer and 
the cancerous cells have spread to 1 to 6 
lymph nodes. 

 Tumor has involved adjacent organs such 
as the liver and spleen, but the cancerous 
cells have not spread to lymph nodes or 
distant organs. 

Stage IV: 

 Cancerous cells have reached more than 
15 lymph nodes. 

 Tumor has invaded adjacent organs and 
there is at least 1 lymph node. 

 Cancerous cells have spread to distant or-
gans. 

The significance level was set at 5%. Data analysis 
was performed using the Kaplan - Meier, Log-
Rank Test, and Cox Proportional Hazards Model. 
Data were put in STATA 11 software for statisti-
cal indexes. 
 

Results 
 
The mean and median age at diagnosis time were 
65.61  11 and 68 years (range: 32 to 96 years). 
The mean of age diagnosis was 65.7 11.22 years 
for men and 65.41 10.56 years for women. 239 
patients (72.4%) died by the end of the study and 
the rest were censored. The survival mean and 
median of these patients were 24.86  23.73 and 
16.33 months, respectively. The patients’ one-year, 
three-year, and five-year survival rates were 0.66, 
0.31, 0.21, consecutively (Figure 1). Analyses 
showed that 43 patients (13.03%) had a relapse, 
and in 43.9% of patients Cardia and in 19.1% of 
them Anterior was involved. In the pathology of 
85.2% of patients Adenocarcinoma and for the 
rest of patients other pathologies (squamous cell 
carcinoma, small cell carcinoma, carcinoid tumor, 
carcinoma, malignant lymphoma, stromal tumor, 
spindle tumor) have been reported.192 patients 
(58.2%) had metastases out of which 66.67% suf-
fered from lymph nodes metastases only. 52.42% 
of patients had undergone Total Gastrectomy, 
27.27% had undergone Subtotal Gastrectomy, 
3.03% had undergone Distal Gastrectomy, 8.79% 
had undergone Partial Gastrectomy and 8.48% 
had undergone Proximal Gastrectomy. The analy-
sis of disease stage revealed that 6.67% of patients 
were in stage I, 18.18% in stage II, 16.36% in 
stage III and 58.79% in stage IV. 20.3% of pa-
tients had not received any renewed treatments 
whereas 26.06% of the patients had received three 
renewed treatments. The comparison of survival 
probability in both sexes demonstrated that the 
median of survival time was 20.81 months for 
men and 17.83 months for women. This differ-
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ence was not statistically significant, in addition, 
marital status and smoking history had no signifi-
cant effect on patients’ survival. The survival 
probability decreased significantly with age (P 
<0.001), and the medians of survival time in the 
age groups lower than 60 years; 61-70 years; and 
higher than 70 years were 29.97%, 23.66% and 
12.36%, respectively. Analyses showed that the 
lowest chance of survival was related to those pa-
tients whose Cardia was involved (median 16 
months) and then those who suffered from Ante-
rior involvement (median 23.9 months) and finally 
the patients whose other parts were involved (me-
dian 21.5 months). These differences, however, 
were not statistically significant. The survival 
probability of patients with Adenocarcinoma 
Pathology was lower than other pathologies (me-
dian of survival time 18.7 months vs. 23.14 
months). This difference was not statistically 
significant either. As it was expected, in patients 
suffering from metastases the survival probability 
was significantly lower (P=0.012) and their medi-
ans of survival time were 16.9 and 22.37 months, 
respectively. 
Analyses on patients with metastases disclosed 
that the median of survival time in patients whose 
lymph nodes, liver, and other parts were involved, 
had been 16.9, 17.3, and 16.33 months, respec-
tively, but these differences were not statistically 
significant. But further investigation showed that 
Distance Metastases had a significant effect on 
patients’ survival (P=0.035). The disease stage had 
also significant effect on patients’ survival 
(P=0.016) so that the median of survival time has 
reached from 29.1 months in stage I to 17.3 
months in stage IV. Furthermore, the median of 
survival time for patients with relapse was 17.77 
months while it was 19 months for other patients. 
This difference was not statistically significant. 
Patients' survival rate increases with an increase in 
the number of renewed treatments (P <0.001) so 
that the median of survival time for patients who 
received no renewed treatments after surgery was 
5 months while it was 33.47 months for patients 
who received three renewed treatments after sur-
gery (Table 1 ). 

For multivariate analysis, all variables were entered 
simultaneously in Cox proportional hazards model. 
Using backward method and considering the 
probability of 5% to enter the variables in the 
model and regarding elimination probability of 
10%, the most important variables were identified 
and their effect on survival time was investigated. 
The variables of age, marital status, number of 
renewed treatments, relapse, type of gastrectomy, 
liver metastases, distance metastases, and disease 
stage were identified as variables influencing pa-
tients’ survival. 
The investigation showed that the Hazard Ratios 
of patients in stages II, III and IV vis-à-vis the 
patients in stage I, were 1.28 (95%CI: 0.67 – 2.45), 
2.12 (95%CI: 1.11 – 4.07) and 1.90 (95%CI: 1.04 
– 3.46) times. Relapse will also increase death haz-
ard up to 1.51 (95%CI: 1.03 – 2.22) times. The 
number of renewed treatments continues to be a 
positive factor in survival of the patients so that 
with an increase in the number of renewed treat-
ments, death hazard will reduce in patients who 
have not received any renewed treatments after 
gastrectomy. Liver and distance metastases will 
also increase death hazard up to 1.79 (95%CI: 
1.06 – 3.04) and 1.84 (95%CI: 1.24 – 2.75) times, 
respectively. The analysis also showed that death 
hazard is lower in single patients and the probabil-
ity of survival decreases with age (Table 2). 
 

0.00

0.25

0.50

0.75

1.00

S
u

rv
iv

a
l 
P

ro
b
a

b
il
it
y

0 50 100 150

Survival Time

Kaplan-Meier survival estimate

 
 

Fig.1: Gastric Cancer Patients Survival Probability 
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Table 1: Univariate analysis of Risk factors 
 

Risk factor No. of Patient (%) Median Survival 
Time(Month) 

Log-Rank Test P-value 

Sex 
Male 
Female 

 
228(69.1) 
102(30.9) 

 
20.81 
17.83 

0.35 0.870 

 
 

Age 
<61 
61-70 
>70 

 
87(26.36) 
123(37.27) 
120(36.36) 

 
29.97 
23.66 
12.36 

40.81 <0.001 
 

Marital Status 
Married 
Single 

 
315(95.45) 
15(4.55) 

 
18.70 
68.23 

3.64 0.056 

 

 
Smoking History 
NO 
Yes 

 
230(69.70) 
100(30.30) 

 
21.27 
18.30 

0.18 0.668 

Tumor Location 
Cardia 
Anterior 
Other 

 
145(43.94) 
63(19.09) 
122(36.97) 

 
16 

23.9 
21.5 

2.66 0.264 

 

 
 

Pathology 
Adenocarcinoma 
Other* 

 
281(85.15) 
49(14.85) 

 
18.70 
23.14 

1.07 0.300 

Metastases 
Negative 
Positive 

 
138(41.82) 
192(58.18) 

 
22.37 
16.90 

6.36 0.012 

 

Location of Metastases 
Lymph 
Liver 
Other** 

 
128(66.67) 
24(12.50) 
40(20.83) 

 
16.90 
17.30 
16.33 

2.34 0.310 

Lymph node Metastases 
Negative 
Positive 
 

 
187(56.67) 
143(43.33) 

 
20.81 
17.53 

1.03 0.310 
 
 

Liver Metastases 
Negative 
Positive 

 
306(92.73) 
24(7.27) 

 
19.27 
17.30 

1.52 0.217 

Distance Metastases 
Negative 
Positive 
 

 
287(86.97) 
43(13.03) 

 

 
20.70 
16.33 

 

4.47 0.035 

Relapse 
No 
Yes 

 
287(86.97) 
43(13.03) 

 
19.00 
17.77 

1.97 0.161 

Stage 
I 
II 
III 
IV 

 
22(6.67) 
60(18.18) 
54(16.36) 
194(58.79) 

 
29.10 

25 
13.36 
17.30 

10.34 0.016 

Number of Renewed Treatment 
0 
1 
2 
3 

 
67(20.30) 
76(23.03) 
101(30.61) 
86(26.06) 

 
5.00 
12.53 
23.54 
33.47 

57.48 <0.001 

Type of Gastrectomy 
Total  
Subtotal 
Distal 
Partial 
Proximal 

 
173(52.42) 
90(27.27) 
10(3.03) 
29(8.79) 
28(8.48) 

 
18.70 
17.00 
43.17 
19.00 
24.67 

2.18 0.702 

* Squamous cell carcinoma (SCC), small-cell carcinoma, carcinoid tumor, spindle cell tumor, sarcoma, malignant lymphoma./  ** 
Diaphragm, spleen, pancreas, lungs, bone 
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It is worth noting that the most important condi-
tion to use Cox Proportional Hazard Model is to 
make the assumption of proportional hazard (PH) 
for all independent variables included in the 
model. So, in order to test this assumption, 
Schoenfeld Residual(27) is used(28, 29). This test 

can help assess proportional hazard for each of 
the independent variables as well as the final 
model. The results of these assessments showed 
that multivariate analysis model enjoys the 
assumption of proportional hazards. 

 

 
Table 2: Multivariate analysis of Potential Risks factors 

 

        
Risk factor B SE Wald  

statistic 
df P-value Hazard 

Ratio 
95% confidence 

interval for HR(CI) 

Age 
<61 
61-70 
>70 

 
 

0.34 
0.77 

 
 

0.18 
0.19 

15.78 

 
3.43 
15.47 

2 

 
1 
1 

<0.001 
 

0.064 
<0.001 

 
 

1.40 
2.08 

 
 

0.98-1.99 
1.44-3.00 

Marital Status 
Married 
Single  

 
 

-0.94 

 
 

0.43 

 

 
4.76 

 
 
1 

 
 

0.029 

 

 
0.39 

 

 
0.17-0.91 

Liver Metastases 
Negative 
Positive  

 

 
0.58 

 
 

0.27 

 
 

6.45 

 
 
1 

 
 

0.030 

 
 

1.79 

 
 

1.06-3.04 
Distance Metastases 
Negative 
Positive 
  

 
 

0.61 

 
 

0.20 

 
 

8.97 

 

 
1 

 
 

0.003 

 
 

1.84 

 
 

1.24-2.75 

Relapse 
No 
Yes 

 
 

0.41 

 
 

0.20 

 
 

4.45 

 
 
1 

 
 

0.035 

 
 

1.51 

 
 

1.03-2.22 
Stage 
I 
II 
III 
IV 

 
 

0.24 
0.75 
0.64 

 
 

0.33 
0.33 
0.31 

8.97 

 
0.54 
5.16 
4.38 

3 
 
1 
1 
1 

0.030 

 
0.461 
0.023 
0.036 

 
 

1.28 
2.12 
1.90 

 

 
0.67-2.45 
1.11-4.07 
1.04-3.46 

Number of Renewed 
Treatment 
0 
1 
2 
3 
 

 
 

 
 -0.61 
 -1.21 
 -1.52 

 
 
 

0.21 
0.20 
0.23 

54.242 
 
 

8.88 
35.80 
44.87 

3 
 
 
1 
1 
1 

<0.001 

 
 

0.003 
<0.001 
<0.001 

 
 
 

0.54 
0.30 
0.22 

 
 

 
0.36-0.81 
0.20-0.44 
0.14-0.34 

Type of Gastrectomy 
Total  
Subtotal 
Distal 
Partial 
Proximal 
 

 
 

 0.12 
-0.70 
-0.06 
-0.66 

 
 

0.16 
0.44 
0.24 
0.26 

10.388 
 

0.58 
2.57 
0.07 
6.45 

4 

 
1 
1 
1 
1 

0.034 
 

0.448 
0.109 
0.795 
0.011 

 
 

1.12 
0.49 
0.94 
0.52 

 
 

0.83-1.53 
0.21-1.17 
0.59-1.50 
0.31-0.86 
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Discussion  
 

In this study, 5-year survival rate of patients with 
Gastric cancer was estimated at 21% which was 
lower than the estimation obtained in the studies 
conducted in countries like the US, Switzerland, 
France, and China(18-22, 30). Unfortunately, most 
patients with Gastric cancer are diagnosed at a 
stage when conventional therapies such as gastrec-
tomy, chemotherapy, or radiation therapy are not 
effective in increasing the patients’ survival. For 
this reason, the 5-year survival rate is low in pa-
tients with Gastric cancer after surgery. In the pre-
sent study, men had higher survival rates than 
women, but this difference was not statistically 
significant. The results of this study are consistent 
with the results of some studies which reported 
better survival rates for men and a higher death 

hazard for women(31-34). Some studies, how-

ever, have statistically reported the significant ef-
fect of gender(35-37). In this study, the survival 
rate decreased significantly with age, which is in 
harmony with the studies carried out in the US, 
Japan, and Italy(32, 38, 39). 43 patients (13.03%) 
had a relapse, but their survival rate was not 
significantly different from other patients statisti-
cally. Also, 192 patients (58.18%) had metastases 
whose survival was far less than other patients. 
This finding has been confirmed in all other stud-
ies too(32-34, 40). Of 192 patients with metastases, 
128 patients (66.67%) had lymph nodes involve-
ment, 24 patients (12.5%) had liver metastases and 
40 patients (20.83%) had distance metastases, but 
no significant difference was observed between 
the survival rates of patients and the location of 
involvement. Distance metastases reduced pa-
tients’ survival. As these patients were classified in 
stage IV, this result was already expected. 
The disease stage highly influenced the patients’ 
survival so that the median of survival time was 
29.10 months in stage I and 17.30 months in stage 
IV. The effect of disease stage on patients’ sur-
vival was also observed in other studies done in 
developed and Western countries(19, 41, 42). As 
expected, the survival rate increased with an in-
crease in the number of renewed treatments. Due 

to the fact that patients with low survival rate had 
practically no chance to receive renewed treatment 
or in more severe cases doctors had anticipated 
little chance of recovery leading to less attention, 
these findings could be justified. The study also 
revealed that the survival rate of married patients 
was lower than single ones, and the survival rate 
of those who had not a history of smoking was 
higher than those who had. But none of these 
differences were statistically significant.   
Multivariate analysis which was used to investigate 
the simultaneous effect of influencing variables on 
patients’ survival showed that marital status, age, 
disease stage, type of gastrectomy, relapse, liver 
metastases, and distance metastases variables had 
a significant effect on patients’ survival. Having 
liver and distance metastases, relapse, and aging 
would decrease patients’ chance of survival. These 
results are consistent with the findings of most 
studies, but in some studies the location of a tu-
mor has also pointed out to be influential in addi-
tion to the aforementioned variables (42). 
 

Conclusion 
 

The results of this study showed that people who 
call on doctors in the early stages of the disease will 
have a higher survival rate due to early diagnosis. 
Delayed diagnosis causes disease progression and 
increases risk and decreases patients’ survival. 
Identifying more affecting factors on the survival of 
patients with Gastric cancer undergone surgery and 
improving diagnostic methods can prevent disease 
progression and increase patients’ survival receiving 
effective treatment. In the end, it should be noted 
that due to data limitation of the study to Iran 
Cancer Institute, the survival estimation of patients 
with gastric cancer undergone surgery in this study 
can not necessarily be an accurate estimation of 
these patients’ survival rate. Achieving a true 
estimation of the survival status of such patients 
requires studies in lager scales. 
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