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Abstract 

The aim of the study: to estimate the impact of different cellular phenotype of gastric 

tumors on the survival of patients treated according to standard protocols. 

Object and methods of research.The work presents the results of a study conducted 

on the basis of two medical institutions - the National Cancer Institute and the abdominal 

oncology and surgery department of the Odessa Regional Oncology Center. 221 patients 

underwent surgery for gastric cancer (GC) in the period 2007-2013. The average age of 

patients was 60.88 ± 10.5 years, men - 180, women - 41. Of the total number of operated, 143 

patients underwent surgery in the amount of gastrectomy, 78 - subtotal distal resection. 

Results. All patients included in the study underwent radical surgery. Tumors 

removed during surgery were examined using histological, cytological, immunohistochemical 

methods and genetic tests. The obtained results are monitored for the presence/absence of 

clinical parallels and mathematical correlations. It was concluded that some combinations of 

immunohistochemical (IHC) markers were effective in separating groups of patients with 
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different biology of gastric cancer. 

Conclusions. Performing more advanced operations (including the use of D2 lymph 

dissections) is the most effective option for surgical treatment of microsatellite-unstable and 

Epstein-Barr virus-associated gastric cancer. 

Keywords: gastric cancer; oncoproteins; immunohistochemical study; new 

classification. 

 

Introduction 

The problem of combating cancer is one of the most pressing and unresolved 

nowadays. Every year, more than 12 million people in the world are diagnosed with cancer 

for the first time, and about 7 million die from this disease. This fully applies to gastric cancer 

(GC). Treatment of this pathology remains an urgent problem due to its high prevalence and 

aggressiveness. Stably high mortality is characteristic of gastric cancer, its level ranks third 

among the world in both men and women, second only to mortality from lung cancer. 

In Ukraine, according to the latest statistics, in the majority of first-time patients (7669 

cases), stage III-IV disease (68.8%) is established at the initial treatment. At the same time, 

only 45.5% of patients were covered by special treatment, and 58.1% did not survive one year 

from the moment of diagnosis. 

From the above data it is possible to see that gastric cancer refers to diseases that are 

very often detected at a late stage, when surgical treatment is usually impractical or can not be 

performed for technical reasons. In the case when the high prevalence of the tumor process 

still allows you to perform surgery in the amount of resection and gastrectomy, the prognosis 

is quite problematic. 

It follows that despite the performance of surgical interventions in significant volumes 

(combined and extended operations, D2, D3 lymph dissection), the use of modern drug 

therapy regimens, indicators characterizing the effectiveness of such treatment (average life 

expectancy, cancer-specific survival) leave wish for the best. 

It should be noted that according to world experience, tactics to combat cancer in 

general and gastric cancer in particular by improving only the methods of combined and 

comprehensive treatment is ineffective. The main attention today should be attracted to the 

introduction of modern diagnostic methods. 

Common forms of medical management in gastric cancer patients involve the use of 

combined and multi-organ surgery [14, 17, 21]. In this case, in addition to local decease 

control achievement, as a rule, there might be a massive lymphogenic metastasis to the 
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regional lymph nodes (LN). In this regard, affected organ directed surgery always includes 

dissection of various groups of lymph nodes, defined as lymph dissection in the amount of D2 

or D3. Standard D2 dissection in radical surgery reduces mortality and increases five-year 

survival. Lymph dissection in the volume of D3 with removal of paraaortic nodes tends to be 

controversial among oncosurgeons in the view of its possible complications [22]. It is well 

known so-called “gap” or “dissociation” between so called еastern and western approaches to 

extend operations in the light of clinical data, and up to this time enlarged lymphatic 

dissections seems to be conditional in some regions of the world. While lymphatic dissections 

for gastric cancer treatment have become the standard of surgical treatment in Japan since the 

early 1990s, controversial attitude to them has continued in Europe and North America up to 

the late 2000s. For example, to the German national surgical guidelines, D2 lymph dissection 

has been entered only in 2010. As involuntary observers, and in some ways participants in 

present global discussion, in the paper authors ask a simple question: might it be only 

different variations of tumor biology because of prevailing various genetic stomach cancer 

subsets in different countries?  

Example of such a well-known British study MAGIC, which has become a classic and 

even encyclopedic, nethertheless is still has been criticized for the fact that 40% of patients 

was not underwent D2 lymph dissection at all. The question arises whether it is possible to 

explain such a well-known fact by the different ratio of genetic and biological parameters in 

the studied populations in the groups of so-called "molecularly different" gastric cancer subset 

[12, 13]? 

In the presented work the results of own researches of surgical and pathohistological 

parallels are resulted. All patients included in the study were operated on, the tumor, removed 

during surgery, was examined using histological, cytological, immunohistochemical methods 

and genetic tests. The results obtained in terms of the presence and absence of statistical 

parallels and mathematical correlations between the studied markers are also monitored. 

The use of complex therapy in order to improve long-term results, includes, in 

addition to surgical treatment, the use of several anticancer drugs. In general, the effect of 

such treatment, according to literature sources, increases survival to 40-50%. At the same 

time, there are publications in which, unfortunately, in patients with stage III of gastric 

cancer, the effect of complex therapy was not achieved [15, 16]. 

          Many factors affect the quantitative and qualitative indicators of life of treated patients. 

To date, there is no instrument or device that could measure the life expectancy of a particular 

person. However, based on the mathematical analysis of many parameters at once, it is 
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possible to predict the life expectancy of the patient, including gastric cancer. It depends on a 

large number of factors that may be changed during the development of the disease in a 

particular patient. 

Our task was to track such trends and knowing the patient's age, stage of the disease, 

indicators of the degree of aggressiveness of the tumor be capable to make an approximate 

forecast of future life expectancy after surgery. This did not take into account possible other 

causes of death of the patient, which are not related to cancer (heart attack, stroke, etc.). The 

need for such mathematical tools in routine clinical work is long overdue. Therefore, the 

search for new ways to assess the prognosis of gastric cancer in each individual patient with 

gastric cancer is extremely modern and relevant.  

The aim of the study: to study the influence of the molecular phenotype of gastric 

tumors on the survival of patients who underwent radical surgery.  

Object and methods of research. The study has included 221 patients operated on for 

gastric cancer. The average age was 60.88 ± 10.5 years, men - 180, women - 41. A total of 

143 gastrectomies and 78 distal subtotal resections were performed. The study was designed 

to form four groups of patients with gastric cancer, who underwent various combinations of 

advanced and combined surgery: a combination of D2 and multivisceral resection (MVR) - 26 

patients, only D2 without MVR - 36 patients, a combination of D1 and MVR - 74 patients, 

only D1 without MIA - 85 patients. The study was one-centered, retrospective. 

Three criteria were used to assess the effectiveness of the treatment method: average 

life expectancy in the group; survival curves indicating differences with the base group 

(p˂0.05). Also, in some cases, we compared the areas under the survival curves. This 

approach was more effective than estimating only life expectancy. It also made it possible to 

estimate the number of patients who survived this period. Statistical processing of the 

obtained data was performed using nonparametric methods (Spearman's rank correlation 

coefficient - rS), Wilcoxon's criterion (homogeneity of the studied features). 5-year survival 

was studied by the method of constructing a model of proportional risks for Cox. 

As noted, the comparison of survival curves of radically operated patients with 

cervical cancer with different combinations of IHC markers created many new groups of 

patients with different life expectancy. However, when using a comparison of 1 marker, such 

as p53, the survival curves merged so that it was not even necessary to calculate the Student's 

t-test (Fisher, Wilcoxon, etc.) to understand that this is one study group. 

Finding groups that differ from each other is one of the goals of any scientific search. 

The design axiom of our study was the following statement: "One group has the same life 
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expectancy." 

That is, the opposite logical statement is true: if two (three, four, five, etc.) groups did 

not differ, then they are not two groups, but one. The statement is completely synonymous 

with the concept of testing the hypothesis of calculations: Ho - if a and b do not differ (p> 

0.05) and H1 - a and b differ from each other (p˂ 0.05). If we denote the existence of group a, 

independent of group b, and survival by the letter S (survival), then a = S1, b = S2. That is, it 

will be two different survival curves. The general concept in this case could be as follows: 

"any new oncological classification can be such if it creates groups of patients with 

independent, different from others survival." 

Focusing on the combination of markers [11], we identified four groups of patients 

who are promising in terms of impact on survival in certain surgical procedures: 1) p53–, 

VEGFR+, her2/new+, Ki-67+, diffuse cancer; 2) p53+, VEGFR–, her2/new +, intestinal form 

of gastric cancer; 3) p53+, VEGFR–, her2/ new -, mucus-producing form, "noncardiac cancer 

#1"; 4) p53–, VEGFR–, her2/ new +, “noncardiac cancer #2” (number of groups is presented 

in table 2). 

The groups were largely similar and corresponded to the TCGA classification [23], but 

also had much in common with the ACRG classification [24], which emphasizes the 

determination of p53 and manifestations of microsatellite instability. Additionally, patients 

were examined for markers CDH1, as well as MLH1, MLH3, MSH2, MSH6. The BRCA-1 

marker at GC was considered as a candidate for the creation of the 5th group. At the same 

time, no mutations in the BRCA-1 5382insC gene were found in 10 patients who underwent 

real-time PCR sequencing of this marker, which did not allow to isolate these patients in a 

separate study group. 

 Table 1 

Distribution of genetic groups depending on the type of surgery  

Type of operation 

performed 

Group, n (%) 
Total 

1st 2nd 3rd 4th 

GE+D2, without 

MVR 

13 (5.88) 5 (2.26) 2 (0.91) 16 (7.24) 36 (16.29) 

GE+D2, in 

combination with 

MVR 

10 (4.53) 9 (4.07) 2 (0.91) 5 (2.26) 26 (11.77) 

GE without D2 and 

MVR 

24 (10.86) 16 (7.24) 23 (10.41) 22 (9.96) 85 (38.46) 

GE+ MVR without 

D2 

8 (3.62) 39 (17.65) 18 (8.15) 9 (4.07) 74 (33.48) 

Total 55 (24.89) 69 (31.22) 45 (20.36) 52 (23.53) 221 (100.0) 
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Research results 

1. 4 biological types of gastric cancer have been experimentally derived, which 

respond differently to the application of the program of individualization of surgical 

treatment. Type 1 has the following combination of markers: p53–, VEGFR+, her2/new+, Ki-

67+, diffuse cancer; Type 2 combination of markers: p53+, VEGFR–, her2/new +, intestinal 

form of gastric cancer; Type 3 combination of markers: p53+, VEGFR–, her2/new -, mucus 

production, "Ist noncardiac cancer"; Type 4 combination: p53–, VEGFR–, her2/new +, and 

“IInd noncardiac cancer”. 

2. It was found that the implementation of extended and combined operations 

increased the survival of patients with diffuse gastric cancer, which we classify as type #1. 

The median survival of this group was 7 months. The differences between the survival curves 

were also statistically significant; р˂0.05. 

3. With gastric cancer of the 2nd type, the survival of patients with MVR was 

improved the most (48 out of 69 patients). This number was enough to sum up. The median 

survival of this group was 20.5 months. The obtained data indicate that the implementation of 

MVR increases the survival of patients with type 2 gastric cancer with a probability of 95%; 

р˂0.05. 

4. The highest overall survival was characteristic of patients with type 3 gastric cancer 

in the case of combined and multi-organ resections. This category of patients in our study was 

close to microsatellite-unstable cancer, which is promising for surgical treatment in the 

locally advanced stage. 

 

The aim of the analysis of patients with verified gastric cancer who were operated on 

in 2007-2014 was to show that the standard criteria for assessing and predicting the future life 

expectancy of these patients do not quite fit into existing methods of assessing biological 

behavior. For example, it is believed that the greater efficiency of extended lymphatic 

dissections in patients with gastric cancer is due to the prevalence of so-called intestinal form 

of stomach cancer according to Lauren (1965), for which lymphogenic metastasis is more 

likely than hematogenous. Diffuse forms of gastric cancer predominate in Europe and North 

America. That is why the Japanese experience of extended dissections has not been fully 

confirmed by all researchers. 

Another variant of explanation taking into attention underlines why the extended 

lymph dissection was more effective in Japan and South Korea than in Europe and North 

America. For example, the higher percentage of Nakayama surgery (direct esophago-
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duodenoanastomosis after gastrectomy) is due to the morphological features of the body 

structure of the Asian race. In Europeans, due to greater dolichomorphism, this is possible 

relatively rarely. Our own Nakayama operation experience includes 9 operations. In the same 

way, the greater efficiency of a certain type of operation may be accompanied by other tumor 

genetics - the presence of a different percentage of molecular GC subtypes. In this case, the 

principle of occult individualization may work. 

Based on the use of the developed genetic and morphological classification of gastric 

cancer based on the introduction of a panel of markers, their predictive significance was 

revealed, and tactical conclusions on radical gastric cancer surgery were proposed. The 

highest survival rate of patients who underwent combined surgery and multivisceral resection 

is significantly inherent in patients with intestinal gastric cancer. Advanced surgeries, 

including those performed with D2 lymph dissection, significantly increase the overall 

survival of patients in the groups of diffuse cancer and non-cardiac cancer IInd. The positive 

predictive significance of radical resections in patients with locally advanced gastric cancer 

with form Ist non-cardiac cancer has been established. 

 

Conclusions 

1. The influence of "biology" of gastric cancer on the results of surgical treatment was 

studied with the help of groups of molecular markers. 

2. In order to detail the biological aggressiveness of the tumor, determine the 

prognosis of the disease and develop personalized tactics of adjuvant CT and target treatment, 

it is advisable in the postoperative period to determine the genetic variant of gastric cancer.  

3. Groups of patients with gastric cancer with different IHC phenotype have different 

survival, which creates a basis for the formation of a new molecular classification of gastric 

cancer. 

4. There are 4 biological types of gastric cancer, which respond differently to the 

application of the program of individualization of surgical treatment. Type 1 is characterized 

by the following combination of markers: p53–, VEGFR+, her2/ new +, Ki-67+, diffuse 

cancer; at type 2 the combination of markers is defined: p53+, VEGFR–, her2/new+, the 

intestinal form of GC; Type 3 has a combination of markers: p53 +, VEGFR–, her2/new–, 

often mucus production, "Ist noncardiac cancer"; at type 4 the combination of markers is 

found: p53–, VEGFR–, her2/new +, «IInd noncardiac cancer». 
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