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ANNOTATION: 

In the study, pancreatic involvement was observed in 91.2% of cases in T4 gastric cancer. Moreover, 

with the same frequency (34.5%), ingrowth into the pancreas was combined with damage to the 

transverse colon and around vessels. The prognostic factors that determine the survival of patients with 

T4 gastric cancer remain unclear. Data on the immediate results of combined operations performed for 

locally pervasive gastric cancer vary considerably in the literature. The frequency of postoperative 

complications ranges from 5 to 59.4%, postoperative mortality - from 3.3 to 24.2%. The optimal surgical 

tactics for the treatment of patients with locally widespread gastric cancer has not been determined. Not 

only the indications for combined resections and palliative interventions remain controversial, but also 

the immediate and long-term results of treatment, which determines the relevance of continuing research. 
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Introduction 

At present, the concept of “locally advanced gastric cancer” has not yet been fully formed in the literature 

and is interpreted differently by different authors. 

In addition to the above condition, the presence of at least one metastatic regional lymph node (T3-

4N0M0, T1-4N1-3M0) is considered sufficient, classifying gastric tumors corresponding to stages II, 

IIIA and HIB of the disease as locally advanced (the authors used the 5th edition of the classification of 

the International Union Against Cancer [27]). 

A number of researchers believe that locally advanced cancer is a “tumor with a greater prevalence than 

early cancer.” In this case, the authors understand early cancer as cases with a prevalence of T1N0-2M0, 

while locally advanced cancer includes T2-4N0-3M0 stages. 
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In addition to the above formulations, at present a large number of authors [17, 24] understand the term 

“locally advanced cancer” as the lesion of the entire thickness of the gastric wall shown in Figure 1 with 

histologically verified ingrowth into adjacent structures (symbol pT4) in the absence of distant 

metastases. 

Understanding that, from a biological point of view, from the position of assessing the probability of 

relapse of the disease, the prognosis of survival of patients with gastric cancer, any of these definitions 

has a rational kernel, we still use the last definition in our work, considering local spread as the ingrowth 

of a gastric tumor into neighboring structures. We consider this definition to be the most convenient 

from a practical point of view, it outlines a relatively homogeneous group of patients who require 

combined operations with resection of neighboring organs to achieve radical intervention. 

The term "ingrowth" itself is also not always interpreted unambiguously. Some authors considered the 

initial stage of ingrowth to be the adhesion of a gastric tumor to the peritoneum of an adjacent organ. 

Zhang X. et al. (2017) wrote about the existence of both true and false ingrowth. By false, the author 

understood the same adhesion. Wang Y. et al. (2018) considered two variants of false ingrowth: in 

addition to adhesion, he described the development of an inflammatory infiltrate near the stomach with 

the involvement of adjacent organs. Yang B. et al. (2021) identified adhesion, false (the presence of a 

pronounced parablastomatous infiltrate) and true ingrowth, arguing that adhesion and ingrowth are 

successive stages of a single process. 

According to various authors [17], true tumor ingrowth into resected organs is confirmed histologically 

in 39.8% of patients. Smyth E. C. et al. (2020) report that in their study, true ingrowth was confirmed in 

only 14% of cases. The survival rate of patients with histologically confirmed tumor ingrowth is worse 

than with adhesion to surrounding tissues [14, 21]. The number of patients “with ingrowth” who survived 

the observation periods after combined interventions is approximately 1.5 times less compared to the 

group of patients “with adhesion” [27]. 

In addition, the literature describes cases of gastric cancer growing into the gallbladder and ducts, lungs, 

spine and spinal cord, large vessels (portal and cava veins, aorta) and thoracic duct [21, 27]. 

A number of researchers [1, 4,] have expressed the opinion that the involvement of various organs by a 

gastric tumor has different effects on the immediate and remote results of surgical treatment. At the same 

time, data on the frequency of tumor spread to surrounding organs vary quite significantly. 

According to the authors [39], in locally advanced cancer, adjacent structures are affected by gastric 

tumors with the following frequency: pancreas - 28.7%, liver - 27.2%, mesentery of the transverse colon 

- 20.7%, retroperitoneal space - 5.6%, diaphragm - 5.1%, small intestine and its mesentery - 3.7%), colon 

- 2.7%, spleen - 0.9%, large vessels (aorta, portal or vena cava) - 0.9%. 

There is also no consensus in the literature regarding the morphological characteristics of the tumor in 

locally advanced gastric cancer that potentially affect the prognosis of the disease. Some authors [1, 9] 

argue that, despite extensive invasion into adjacent organs and tissues, locally advanced gastric cancer 

is characterized by fairly favorable morphological features: exophytic tumor growth predominates, as 

well as differentiated forms of adenocarcinoma. Others [10], on the contrary, report predominantly 

infiltrative tumors with a low degree of histopathological differentiation. In a study among patients with 

locally advanced gastric cancer, high and low degrees of histopathological differentiation of the tumor 

occurred with the same frequency [2, 27]. 
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Thus, at present, there is no unified understanding in the literature about the characteristics of tumor 

growth in locally advanced gastric cancer, namely: the frequency of invasion into other organs and 

tissues, as well as the predominant macroscopic and histological tumor variants. 

Currently, only surgery is recognized as a potentially radical method of treating gastric cancer, since this 

tumor has pronounced chemoresistance [13, 41]. 

If, in the case of localized stages of the disease, the absolute majority of authors are inclined to surgical 

treatment in various variants, then in the case of widespread forms (which include locally advanced and 

metastatic gastric cancer), the question remains open. 

Considering the peculiarities of tumor process prevalence in the majority of patients with locally 

advanced gastric cancer, one can expect a significant influence of the surgical method on the remote 

treatment results compared to the population of metastatic cancer, since in this case the theoretically 

assumed generalization of the tumor process is obvious. Among patients of this category, there are 

separate groups, surgical treatment of which is justified both from the point of view of improving the 

quality of life and increasing its duration. Identification of such groups on the basis of determining 

prognostic factors is a primary task. 

Features of surgical treatment of patients with locally advanced gastric cancer 

Traditionally, all interventions undertaken in relation to gastric cancer are divided into radical and 

palliative. In the literature, a division of operations, according to the UICC classification, into three 

groups, designated by the generally accepted symbol R (from the English Residual tumor) is often used. 

The first group (R0) includes interventions in the absence of macroscopic and microscopic residual 

tumor. The second (R1) - interventions performed visually in a radical volume, but the morphological 

examination of the surgical material of which showed the presence of a microscopic residual tumor, 

more often along the resection line. The third (R2) - includes operations leaving a macroscopic residual 

tumor. 

The 1998 JGCA classification also takes into account the depth of tumor invasion and the degree of 

lymphogenous metastasis in combination with the volume of lymph node dissection when determining 

the nature of the intervention performed. According to this classification, the following are 

distinguished: radical operations (type A) - in the absence of residual tumor with a high probability of 

complete cure; conditionally radical operations (type B) - in the absence of residual tumor, but with a 

high probability of the presence of subclinical tumor foci; palliative operations (type C) - in the presence 

of residual tumor. In the case of locally advanced gastric cancer T4, the Japanese classification classifies 

interventions characterized by the absence of residual tumor only as type B (conditionally radical) 

operations. 

One of the main ways to reduce the frequency of unresectable locally advanced gastric cancer is to 

increase the volume of surgery by monoblock resection of adjacent organs of the stomach involved in 

the tumor process, i.e. performing combined interventions [6, 27, 38]. Combined surgery in the case of 

a locally advanced process allows us to hope for performing a radical (R0) intervention. In addition, the 

question of true tumor invasion or a perifocal inflammatory process can be finally resolved only by 

morphological examination of the preparation removed during the combined intervention. 

For a long time, palliative surgery was the main surgical treatment option for widespread stomach 

cancer. The attitude towards combined interventions was cautious. According to a number of authors 

[17, 23], expanding the scope of surgery by removing or resecting organs adjacent to the stomach, in 
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addition to high postoperative mortality, was accompanied by worse long-term results compared to 

standard methods. 

In the last two decades, increased surgical activity has made the goal of surgical intervention no longer 

the elimination of complications of the tumor process, but the most complete removal of the tumor 

during extended and combined operations. The attitude towards combined operations has changed, the 

indications for them have been expanded. Thus, Roberts M. E. et al. (2019), who previously expressed 

an opinion on the inappropriateness of combined interventions in the presence of metastases in two or 

more groups of lymph nodes, even of the first order of metastasis (N1), currently adheres to aggressive 

surgical tactics, recommending extended combined interventions, up to multivisceral resections [25, 27]. 

According to Rodriquenz M. G. et al. (2020), the widespread use of combined interventions (up to 62.5% 

of all operations) reduced the incidence of local recurrence by 4 times (from 19.7% to 4.8%) in gastric 

cancer. 

In locally advanced gastric cancer, a number of authors [6, 31] believe that surgical treatment cannot be 

considered radical by definition, but only cytoreductive. An opinion is expressed about the initial hidden 

generalization of the tumor process in such patients [10, 26] revealed tumor cells in the bone marrow 

and/or peripheral blood in more than half of patients with locally advanced gastric cancer. Observation 

showed that their presence was associated with the early development of relapse and significantly 

worsened survival. The results of a study using modern molecular analysis methods [3] have been 

published, showing the presence of cancer cells in the blood in the early postoperative period in all 

patients with a depth of tumor invasion of the stomach wall of T4. 

Other authors [8, 34] still allow the possibility of radical resections with certain reservations due to the 

high probability of the presence of unremoved subclinical tumor foci. 

Modern aggressive surgical tactics involve expanding the scope of combined interventions to the 

maximum possible. There are even suggestions about the advisability of left-sided upper abdominal 

evisceration (LUAE) [29, 36]. This involves en bloc removal of the stomach, spleen, corporocaudal 

resection of the pancreas, resection of the splenic flexure of the colon, as well as the left adrenal gland 

and retroperitoneal lymph node dissection of the left subdiaphragmatic space. Sometimes the left lobe 

of the liver and left kidney are included in the removed complex. At the same time, some authors [28] 

note an improvement in the long-term results of treatment of locally advanced gastric cancer after LUAE. 

On the contrary, other researchers [38], studying the results of LUAE, showed that this scope of surgical 

intervention does not improve patient survival, increasing postoperative mortality. 

According to most authors [5, 6], the prognosis for locally advanced gastric cancer remains very 

pessimistic, and the results of surgical treatment cannot be called satisfactory. There is a fairly frequent 

(38-60%) refusal of surgical treatment due to the prevalence of the tumor process [15], although in some 

studies, resectability in case of gastric cancer ingrowth into adjacent organs reaches 73-75% [24, 30]. 

Even after potentially radical operations, most patients with locally advanced gastric cancer die from 

tumor progression and recurrence [40]. Many authors argue that the recurrence rate is highest when 

gastric cancer ingrows into adjacent organs and tissues. In some studies [19], the frequency of 

locoregional recurrence of gastric cancer in radically operated patients with T4 reached 41% versus 19% 

with T1-T2. The frequency of hematogenous relapses also increases in locally advanced gastric cancer 

(up to 54%) [14]. The frequency of relapse in the form of peritoneal dissemination when the tumor 

invades the serous membrane (T3-T4) reaches 53% versus 10% in T1-T2 [35]. 
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Publications with a comprehensive assessment of the results of radical surgical treatment of locally 

advanced gastric cancer are few. More often, they are devoted to some individual variants of local spread 

of gastric tumor to specific neighboring organs and tissues (Chissov V.I. et al., 1981; Adachi Y. et al., 

1992; Maehara Y. et al., 2000; Lo S.S. et al., 2002; Ryu S.Y. et al., 2008). 

According to some authors [11], the frequency of radical combined interventions is extremely low and 

does not exceed 19%. Others [94, 123] believe that radical surgical treatment is received by about a third 

(29.9%) of patients with locally advanced gastric cancer. Still others [41] believe that this figure reaches 

53.6-78.3%. 

Data on the immediate results of combined operations performed for locally advanced gastric cancer 

vary significantly in the literature. The frequency of postoperative complications ranges from 5% to 

59.4%, postoperative mortality - from 3.3% to 24.2% [16]. Among the most common complications are 

cardiopulmonary complications, as well as failure of the sutures of the esophageal-intestinal anastomosis 

[25]. According to some authors [38], with an increase in the volume of combined operations, a 

significant increase in the frequency of postoperative complications is noted (up to 59.4%), and the 

leading role in their development is given to the trauma of the intervention, which is understood as a 

combination of the volume of resection and the duration of the operation [32]. Other researchers [27] 

argue that this increase is insignificant and amounts to 20.7-21.5%. The third [37] believe that expanding 

the scope of intervention does not affect the frequency of complications, and complications occur in no 

more than 6.0% of cases. 

Nakahara S. et al. (2007) believe that the main causes of anastomotic suture failure after surgical 

treatment of patients with locally advanced gastric cancer are: 1) a decrease in the content of protein in 

the blood plasma, which leads to a slowdown in reparative processes in the anastomotic area; 2) a drop 

in blood pressure (not associated with massive bleeding) during surgery, which leads to microcirculation 

disorders in the anastomotic area; 3) impaired food passage against the background of hypoproteinemia 

and a microcirculation crisis in the absence of selective prophylactic antibacterial therapy, which 

contributes to the development of anastomotic infection and purulent complications. 

Many authors [17] see the cause of serious cardiovascular complications in the fact that during traumatic 

long-term operations for widespread gastric cancer, the content of catecholamines in the blood plasma 

increases excessively, which leads to a disruption in the nutrition of the myocardium, the occurrence of 

arrhythmias and increased platelet aggregation. 

According to Maier M. K. et al. (2007), one of the most significant risk factors for complications in the 

postoperative period is the need to perform pancreatic resection. The authors believe that when 

performing such a resection, the surgeon is highly likely to encounter specific complications associated 

with the high proteolytic properties of pancreatic juice (postoperative pancreatitis, pancreatic necrosis, 

formation of an external pancreatic fistula). Another factor complicating the postoperative period and 

worsening the quality of life of patients is impaired glucose tolerance up to the development of insulin-

dependent diabetes mellitus. 

The main cause of mortality (up to 36% of cases) is peritonitis due to failure of the sutures of the 

esophagojejunostomy and esophagogastrostomy (Davydov M.I. et al., 1998; Zherlov G.K. et al., 2003). 

 The 5-year survival rate of patients with locally advanced gastric cancer after radical combined 

interventions in a number of studies is absent [5] or low - 12.7-25.0% [36]. Other authors [21] report a 

5-year survival rate after extended combined operations at the level of 34.1-49.3%. 
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Prognostic factors determining the survival of patients with T4 gastric cancer remain unclear [27, 38]. 

According to some authors [16, 22], no dependence of long-term surgical treatment results on the 

number of adjacent organs resected and the organ resected was found. Not all researchers agree with 

this.  

The most significant factors include the macroscopic type of tumor growth and the presence of regional 

metastases, which reduce the 5-year survival rate to 13.6%. At the same time, according to the same 

authors, in patients with T4 gastric cancer with non-infiltrative types of tumor growth and no metastases 

in the regional lymph nodes, the 5-year survival rate after combined NA interventions was 100%. I. 

Scientists [17] did not note any differences in survival after radical and palliative combined operations 

for diffuse-infiltrative tumor growth (type IV according to Bohrmann). 

As for the volume of intervention on the stomach, the opinions of the authors also differ. Some 

researchers [9, 33] believe that the long-term results after various volumes of combined procedures with 

the correct establishment of indications are practically identical, others claim that the results are more 

favorable with distal resection, less so with gastrectomy. Some authors [6] generally consider it 

unacceptable to perform gastric resection in locally advanced cancer. 

Speaking about the results of surgical treatment of locally advanced gastric cancer, it is impossible not 

to note that the frequency of postoperative complications and mortality, survival rates also depend on 

the profile of the institution in which they are performed, on the qualifications and experience of medical 

specialists providing assistance to such patients [12, 24]. Many authors [20, 24] note an improvement in 

the immediate results of treatment of patients with locally advanced gastric cancer with sufficient 

experience in performing combined operations, maximally developed surgical and anesthetic 

techniques. 

A significant number of patients cannot receive specialized care in oncology departments of hospitals, 

oncology dispensaries and institutes, since the number of such patients significantly exceeds the bed 

capacity of specialized institutions. A comparative analysis of the periods of relapse-free progression of 

the disease showed that after treatment in specialized departments this period is reliably twice as long 

[10, 18].   

An audit of the quality of surgical care for patients with gastric cancer in the UK found that the level of 

such care in general surgical clinics is unsatisfactory - with a high level of postoperative complications 

(49%), mortality (20%) and a high frequency of residual tumor masses along the resection line (36.6%) 

[40]. A serious problem [6] is the emergency hospitalization of patients in this category in surgical 

departments due to complications of gastric cancer and the implementation of interventions that are 

sometimes inadequate from the point of view of classical oncology. 

Conclusions 

The results of surgical treatment of locally advanced cancer cannot be considered satisfactory. There is 

a fairly frequent (38-60%) refusal of surgical treatment, due to the prevalence of the tumor process. 

Radical interventions in relation to such patients, according to various authors, are performed in 19-

53.6% of cases. Even after potentially radical operations, the majority of patients with locally advanced 

gastric cancer die from tumor progression and relapse. 

The solution to this problem is complicated by the fact that the concept of "locally advanced cancer" has 

not yet been fully formed in the literature, although a large number of authors still understand this term 

as a lesion of the entire thickness of the stomach wall with histologically verified ingrowth into adjacent 
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structures in the absence of distant metastases. There is also no consensus on the morphological features 

of gastric cancer in a locally advanced process: the frequency of invasion into various organs and tissues, 

the predominant macroscopic and histological variants of gastric tumors. 

 

References 

1. Aggarwal C. et al. A phase 1, open-label, dose-escalation study of enoblituzumab in combination 

with pembrolizumab in patients with select solid tumors // J. Immunother. Cancer. - 2018. - Т. 6. 

- №. Suppl. 2. - С. 114. 

2. Aleksander S. A. et al. The Gene Ontology knowledgebase in 2023 // Genetics. -2023. - Т. 224. - 

№. 1. - С. iyad031. 

3. Baj J. et al. Immunological aspects of the tumor microenvironment and epithelial-mesenchymal 

transition in gastric carcinogenesis // International journal of molecular sciences. - 2020. - Т. 21. - 

№. 7. - С. 2544. 

4. Chen L. et al. Cancer associated fibroblasts promote renal cancer progression through a 

TDO/Kyn/AhR dependent signaling pathway // Frontiers in Oncology. -2021. - T. 11. - C. 628821. 

5. Chen P., He Y., Zhou C. P47. 13 Galectin-9, A Novel Prognostic Factor in Small Cell Lung Cancer 

// Journal of Thoracic Oncology. - 2021. - T. 16. - №. 3. - C. S498. 

6. Chocarro L. et al. Understanding LAG-3 signaling // International journal of molecular sciences. 

- 2021. - T. 22. - №. 10. - C. 5282. 

7. Compagno D. et al. Galectins as checkpoints of the immune system in cancers, their clinical 

relevance, and implication in clinical trials // Biomolecules. - 2020. T. 10. - №. 5. - C. 750. 

8. Cui J. et al. Pancancer analysis of revealed TDO2 as a biomarker of prognosis and immunotherapy 

//Disease Markers. - 2022. - T. 2022. - C. 1-18. 

9. Doroshow D. B. et al. PD-L1 as a biomarker of response to immune-checkpoint inhibitors // Nature 

reviews Clinical oncology. - 2021. - T. 18. - №. 6. - C. 345362. 

10. Edwards D. R., Handsley M. M., Pennington C. J. The ADAM metalloproteinases// Molecular 

aspects of medicine. - 2008. - T. 29. - №. 5. - C. 258-289. 

11. Elad-Sfadia G. et al. Galectin-3 augments K-Ras activation and triggers a Ras signal that attenuates 

ERK but not phosphoinositide 3-kinase activity // Journal of Biological Chemistry. - 2004. - T. 

279. - №. 33. - C. 34922-34930. 

12. Gooz M. ADAM-17: the enzyme that does it all // Critical reviews in biochemistry and molecular 

biology. - 2010. - T. 45. - №. 2. - C. 146-169. 

13. Gu L. et al. PD-L1 and gastric cancer prognosis: A systematic review and metaanalysis // PloS 

one. - 2017. - T. 12. - №. 8. - C. e0182692. 

14. He W. et al. CD155T/TIGIT signaling regulates CD8+ T-cell metabolism and promotes tumor 

progression in human gastric cancer // Cancer research. - 2017. -T. 77. - №. 22. - C. 6375-6388. 

15. Henson D. E. et al. Differential trends in the intestinal and diffuse types of gastric carcinoma in 

the United States, 1973-2000: increase in the signet ring cell type // Archives of pathology & 

laboratory medicine. - 2004. - T. 128. - №. 7. - C. 765770. 

16. Heusschen R., Griffioen A. W., Thijssen V. L. Galectin-9 in tumor biology: a jack of multiple 

trades // Biochimica et Biophysica Acta (BBA)-Reviews on Cancer. -2013. - T. 1836. - №. 1. - C. 

177-185. 



EUROPEAN JOURNAL OF MODERN MEDICINE AND PRACTICE 

Vol. 4 No. 3 (Mar - 2024) ISSN: 2795-921X 

517  

 

17. Huang D. W. et al. CD155 expression and its correlation with clinicopathologic characteristics, 

angiogenesis, and prognosis in human cholangiocarcinoma // OncoTargets and therapy. - 2017. - 

C. 3817-3825. 

18. Iguchi-Manaka A. et al. Increased soluble CD155 in the serum of cancer patients // PloS one. - 

2016. - T. 11. - №. 4. - C. e0152982. 

19. Joossens J. V. et al. Dietary salt, nitrate and stomach cancer mortality in 24 countries. European 

Cancer Prevention (ECP) and the INTERSALT Cooperative Research Group // International 

journal of epidemiology. - 1996. - T. 25. - №. 3. - c. 494-504. 

20. Keir M. E. et al. PD-1 and its ligands in tolerance and immunity // Annu. Rev. Immunol. - 2008. - 

T. 26. - № 1. - C. 677-704. 

21. Kim S. J. et al. Fascin expression is related to poor survival in gastric cancer // Pathology 

international. - 2012. - T. 62. - №. 12. - C. 777-784. 

22. Larsson S. C., Bergkvist L., Wolk A. Fruit and vegetable consumption and incidence of gastric 

cancer: a prospective study // Cancer Epidemiology Biomarkers & Prevention. - 2006. - T. 15. - 

№. 10. - C. 1998-2001. 

23. Lee B. H. et al. Prognostic value of galectin-9 relates to programmed death-ligand 1 in patients 

with multiple myeloma // Frontiers in Oncology. - 2021. - T. 11. - C. 669817. 

24. Li F. et al. CD4/CD8+ T cells, DC subsets, Foxp3, and IDO expression are predictive indictors of 

gastric cancer prognosis // Cancer medicine. - 2019a. - T. 8. - №. 17. - C. 7330-7344. 

25. Li Y. C. et al. Overexpression of an immune checkpoint (CD155) in breast cancer associated with 

prognostic significance and exhausted tumor-infiltrating lymphocytes: a cohort study // Journal of 

immunology research. - 2020. - T. 2020. - C. 1-9. 

26. Li Y. et al. B7-H3 increases the radioresistance of gastric cancer cells through regulating baseline 

levels of cell autophagy // American journal of translational research. - 2019c. - Т. 11. - №. 7. - С. 

4438-4449. 

27. Linsley P. S. et al. Human B7-1 (CD80) and B7-2 (CD86) bind with similar avidities but distinct 

kinetics to CD28 and CTLA-4 receptors // Immunity. - 1994. Т. 1. - №. 9. - С. 793-801. 

28. Liu H. et al. Increased expression of IDO associates with poor postoperative clinical outcome of 

patients with gastric adenocarcinoma // Scientific Reports. -2016. - Т. 6. - №. 1. - С. 21319. 

29. Lordick F. et al. Gastric cancer: ESMO Clinical Practice Guideline for diagnosis, treatment and 

follow-up^ // Annals of Oncology. - 2022. - Т. 33. - №. 10. - С. 1005-1020. 

30. Lu S. et al. Expression of indoleamine 2, 3-dioxygenase 1 (IDO1) and tryptophanyl-tRNA 

synthetase (WARS) in gastric cancer molecular subtypes // Applied immunohistochemistry & 

molecular morphology: AIMM. - 2020. - T. 28. - №. 5. - C. 360-368. 

31. Ma W. et al. Targeting immunotherapy for bladder cancer by using anti-CD3x CD155 bispecific 

antibody //Journal of Cancer. - 2019. - T. 10. - №. 21. - C. 5153-5161. 

32. Mai P. L. et al. Risks of first and subsequent cancers among TP53 mutation carriers in the National 

Cancer Institute Li-Fraumeni syndrome cohort // Cancer. - 2016. -T. 122. - №. 23. - C. 3673-3681. 

33. Masciari S. et al. Gastric cancer in individuals with Li-Fraumeni syndrome // Genetics in Medicine. 

- 2011. - T. 13. - №. 7. - C. 651-657. 



EUROPEAN JOURNAL OF MODERN MEDICINE AND PRACTICE 

Vol. 4 No. 3 (Mar - 2024) ISSN: 2795-921X 

518  

 

34. McDermott D. et al. Efficacy and safety of ipilimumab in metastatic melanoma patients surviving 

more than 2 years following treatment in a phase III trial (MDX010-20) // Annals of Oncology. - 

2013. - T. 24. - №. 10. - C. 2694-2698. 

35. Möller-Hackbarth K. et al. A disintegrin and metalloprotease (ADAM) 10 and ADAM17 are major 

sheddases of T cell immunoglobulin and mucin domain 3 (Tim-3) // Journal of Biological 

Chemistry. - 2013. - T. 288. - №2. 48. - C. 3452934544. 

36. Moss M. L. et al. Recent advances in ADAM17 research: a promising target for cancer and 

inflammation // Mediators of inflammation. - 2017. - T. 2017. C. 121. 

37. Nakahara S., Raz A. Regulation of cancer-related gene expression by galectin-3 and the molecular 

mechanism of its nuclear import pathway // Cancer and Metastasis Reviews. - 2007. - T. 26. - № 

3-4. - C. 605-610. 

38. Ochs K. et al. Tryptophan-2, 3-dioxygenase is regulated by prostaglandin E2 in malignant glioma 

via a positive signaling loop involving prostaglandin E receptor-4 // Journal of neurochemistry. - 

2016. - T. 136. - №. 6. - C. 1142-1154. 

39. Okada K. et al. Reduced galectin-3 expression is an indicator of unfavorable prognosis in gastric 

cancer // Anticancer research. - 2006. - T. 26. - №. 2B. - C. 1369-1376. 

40. Parsonnet J. et al. Helicobacter pylori infection in intestinal-and diffuse-type gastric 

adenocarcinomas // JNCI: Journal of the National Cancer Institute. - 1991. T. 83. - №. 9. - C. 640-

643. 

41. Patel S. P., Kurzrock R. PD-L1 expression as a predictive biomarker in cancer immunotherapy // 

Molecular cancer therapeutics. - 2015. - T. 14. - №2. 4. - C. 847856. 

42. Peyraud F. et al. Targeting tryptophan catabolism in cancer immunotherapy era: challenges and 

perspectives // Frontiers in Immunology. - 2022. - T. 13. - C. 807271. 

43. Kuliev A.A., Juraev M.D. и др. // Turkish Journal of Physiotherapy and Rehabilitation; 32(3) 

2021. C 7242-7245 

44. Кулиев А.А., Джураев М.Д. и др. // Academic research in educational sciences scientific journal 

2021. №2. C 291-307 

45. Кулиев А.А., Джураев М.Д. и др. // Журнал биомедицины и практики; №2 2021. C 132-138. 

46. Kuliev A.A., Juraev M.D. и др. // The American Journal of Medical Sciences and Pharmaceutical 

Research (ISSN – 2689-1026) 2023. C 70-77. 

 


