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BACKGROUND 

 

Gastric cancer (GC) incidence has decreased in western countries due to 

the use of eradication therapy for H. Pylori and the improvement in food 

preservation methods. 

However, GC is still the fifth solid cancer for frequency and the third 

cause of cancer-related death (over 934,000 new cases and 720,000 

deaths per year) worldwide [1]. 

Early gastric cancer (EGC) is defined as a gastric cancer (GC) confined 

to the mucosa (pT1a) or the submucosa (pT1b) irrespective of lymph 

node metastasis (LNM). It bears a more favorable prognosis after 

conventional gastrectomy with nodal dissection compared to advanced 

gastric cancer cases [2]. 

For small EGC, endoscopic treatment such as mucosal resection (EMR) 

and submucosal dissection (ESD) has been widely adopted as an 

alternative to conventional surgery, because it preserves gastric function 

and consequently leads to an improved quality of life [3-4]. 

The Japanese Gastric Cancer Associations guidelines [5] proposed two 

different sets of endoscopic resections: standard and expanded (Table 1). 

 

Table 1. Tumor’s indication for endoscopic resection according the Japanese Gastric Cancer 

Associations guidelines [5] 

Standard criteria for EMR/ESD 

 

Expanded criteria for EMR/ESD 

pT1a, tumor size < 2 cm, differentiated type, 

UL (-) 

 

pT1a, tumor size > 2 cm, differentiated type, UL (-) 

pT1a, tumor size < 3 cm, differentiated type, UL (+) 

pT1a, tumor size < 2 cm, undifferentiated type, UL (-) 

pT1b (SM1, < 500 μm), tumor size < 3 cm 

UL (-) = Ulcerative component negative 

EMR = Endsocopic mucosal resection 

ESD = Endoscopic submucosal dissection 

SM1 = Tumor distant  < 500 μm from muscularis mucosae 
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Both procedures are considered curative when all of the following 

conditions are met: en-bloc resection, negative horizontal margin (HM0), 

negative vertical margin (VM0), and absence of lympho-vascular 

infiltration. However, these organ-sparing approaches do not involve 

lymph node dissection. In the Eastern world, endoscopic resection is 

being increasingly utilized to treat also small undifferentiated EGC 

according to the extended criteria. 

However, studies in the Western world (USA and Europe) reported in 

these tumors a rate of nodal metastasis ranging between 5% and 20% [6], 

that is higher of those observed in Eastern counterparts (not exceeding 

5%) [7-9]. 

This significant variability of LNM between geographic areas could be 

secondary to the different biological behavior of these tumors. 

Therefore, the National Comprehensive Cancer Network (NCCN) [10] 

proposed EMR/ESD for only small-sized (< 2 cm) and well 

differentiated EGC. 

Thus, in order to safely perform conservative endoscopic resection 

(EMR/ESD) also in western undifferentiated EGC, the risk of concurrent 

nodal metastasis should be accurately investigated. 
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E-Cadherin 

 

E-cadherin is a single-pass trans-membrane glycoprotein (120-kDa 

protein) that belongs to a family of highly conserved trans-membrane 

glycoproteins called cadherins whose function is to assist with calcium-

dependent cell adhesion to form organized tissues by complexing with 

another set of cytosolic proteins called catenins. 

The E-cadherin glycoprotein consists of three structural domains: a 

cytosolic domain, a single trans-membrane domain and an extracellular 

calcium-dependent domain. 

The cytoplasmatic domain binds proteins that regulate endocytosis, 

recycling and degradation, and mediate signal transduction, gene 

transcription, and local control of actin cytoskeleton. Within the 

cytoplasmic domain there are two binding sites (CBD), which comprise 

a juxtamembrane domain (JMD) of 94-amino acid that binds to P-120 

catenin and an extensive C-terminal region that binds to β- and α-

catenins. The extracellular calcium-dependent domain consists of five 

tandem repeat domains. The extracellular motif binds to homophilic 

cadherin molecule from adjacent cells and this adhesion requires calcium 

ions, which act at a hinge and prevent the domain from flexing, 

conferring rigidity. 
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Figure 1. E-cadherin (endothelium calcium-dependent adhesion) is a class of 

type 1 trans-membrane proteins that links to β-catenins to form E-cadherin/β-

catenin complex which is further linked to the actin cytoskeleton. 
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β-catenin 

 

β-catenin is a cytoplasmatic protein made by 13 repetitions of a typical 

“armadyllus” domain that form a triple α-helix. 

β-catenin binds to the C-16 terminal cytoplasmatic domain of E-cadherin 

and the affinity of this interaction is extremely high. 

On the other side, β-catenin binds to α-catenin with low affinity, which 

allows interaction with cytoskeleton proteins like actin and actin-binding 

proteins such as vinculin and α-actinin.  

 

 

E-cadherin/β-catenin complex 

 

The structural integrity of the E-cadherin/β-catenin complex is regulated 

by protein kinases and phosphatases. Three Serine residues within the E-

Cadherin cytoplasmic domain are phosphorylated by GSK3 β (Glycogen 

Synthase Kinase β), a process that leads to an increased number of 

interactions and affinity for β-catenin. 

On the other hand, if phosphorylation, by the action of Src, takes place 

on tyrosine residues, the E-cadherin/β-catenin bond is disrupted. 

Also the bond between p120 catenin and the juxtamembrane region of 

the cytoplasmatic domain of E-cadherin is regulated by phosphorylation, 

which results in an increased binding affinity of E-cadherin itself. P120 

catenin increases retention of the E-cadherin complex to the plasma 

membrane and prevents internalization and degradation of E-cadherin. 

The loss of this stability is correlated to tumor progression and invasion. 
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Epithelial–mesenchymal transition  

 

Epithelial–mesenchymal transition (EMT) is a process through which 

epithelial cells are converted into mesenchymal cells. 

This process comprises several changes, such as the loss of cell–cell 

adhesion, loss of cell polarity and gain of migrating and invading 

properties  [11] (Figure 2). 

EMT defines a series of event through which cells lose their epithelial 

phenotype and acquire a mesenchymal phenotype. It is a finely 

regulated, dynamic process, which is fundamental to pluricellular 

organisms to allow formation of different organs and tissues. 

 

 

Figure 2. Epithelial–mesenchymal transition (EMT) [11]. 

 

The first in vitro descriptions of this process date back to 1982, and the 

first discoveries took place in the context of embryonic development 

studies. Further studies demonstrated that EMT is not only crucial to 

embryogenesis and organogenesis, but also to adulthood, in multiple 

physiologic situations. 

Moreover, EMT plays a key role in certain pathological events, such as 

tumoral progression and fibrogenesis, which share several steps despite 

having different results [12]. 
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Cells that form simple epithelium bear specific morphologic and 

functional figures. They organize themselves to form continuous laminae 

in which cell-to-cell adhesion is guaranteed by several junctional 

mechanisms, which confer the epithelium its mechanical properties. 

Epithelial cells are characterized by polarity and display different 

specialization at the level of the apical, lateral and basal portions, 

resulting in a polarity of ultrastructural and functional cytoplasmatic 

organization. Epithelial cells are scarcely mobile: movements are 

allowed only within the tissue they form. 

On the other side, mesenchymal cells do not bear morphological or 

functional polarity. 

They do not arrange to form laminar structures and do not establish 

stable junctional complex between each other; they only display 

localized focal adhesion sites. 

Mesenchymal cells have a fusiform or stellate shape and are 

characterized by high mobility which allows migration within the 

surrounding interstitium through different mechanisms based on 

emission of pseudopods and phyllopods. 

During EMT, epithelial cells lose their phenotype and acquire the 

mesenchymal phenotype [13]. 

During this transition, they rearrange so as to lose some epithelial 

markers and express other markers typical of the newly acquired 

mesenchymal phenotype. 

Therefore, an epithelial molecular “reprogramming” takes place, with 

new instructions for the cell. It can be defined as “epithelial–

mesenchymal transition proteome”. 

The metastatic capacity of cancer cells originates from the acquired 

ability to lose the normal adhesions with the adjacent structures 
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(homing) and to spread into lymphatic or blood stream with eventual 

distant organ invasion. 

The loss of intercellular adhesions is likely to be the first step toward the 

metastatic phase [14]. Cellular adhesion properties depend on several 

membrane proteins with cadherins considered as the main actors. 

The down regulation and loss of E-cadherin area necessary, but not 

sufficient, condition for the occurrence of EMT. 

The loss of adhering junctions and, subsequently, of cytoskeletal 

interaction appears to be the key event that favors the realization of the 

entire process. 

Significant changes generally occur during EMT, including the down 

regulation of epithelial markers such as E-cadherin,  and up regulation of 

other mesenchymal markers such as alpha smooth muscle actin (αSMA), 

vimentin, matrix metalloproteinases 2 and 9 (MMP-2, MMP-9) and  N-

cadherin [15]. 

The up-regulation of these proteins allows cancer cells to invade the 

surrounding microenvironment and give rise to distant metastases. 

EMT is therefore configured as a prerequisite for originating cancer cells 

capable of infiltrating the surrounding tissues and of metastasizing. 

However, tumoral cells constitute a highly heterogeneous cell population 

and, in some cases, many invasive and metastatic carcinomas are not 

characterized by a complete transition to a mesenchymal phenotype, but 

rather have the molecular and morphological characteristics typical of a 

well-differentiated epithelium, expressing high levels of E-cadherin and 

presenting epithelial junctions and apical-basolateral polarity [16]. 

This may be due to the fact that malignant carcinoma cells can initiate a 

partial EMT and return from mesenchymal to epithelial phenotype in 
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distal metastasis sites according to a process called MET (mesenchymal-

epithelial transition) [17]. 

In fact, these secondary tumors in the distal sites maintain the same 

histopathological characteristics of the primary tumor, without showing 

mesenchymal phenotype. 

Another explanation compatible with the maintenance of a differentiated 

epithelial phenotype and the high invasiveness of carcinoma cells may 

lie in collective migration, through which some invasive carcinomas 

invade the surrounding tissues under the form of multicellular aggregates 

or clusters. In the latter case, the cells located inside the aggregate are 

protected from the external environment and therefore also from 

immunological attacks [16]. In addition, epithelial junctions in well-

differentiated metastatic carcinomas can form a physical barrier that 

restricts the access of drugs to the tumor site, thus decreasing therapeutic 

efficacy [16]. 

These evidences show that the transition to an aggressive malignant 

phenotype is not an "all or nothing" event. 

  



13 
 

AIM OF THE STUDY 

 

The aim of the study is to improve knowledge in the treatment of GC, an 

issue of relevant value due to the still high frequency and mortality of 

this neoplasm in Western countries. 

Starting from an update review of the English literature, we performed a 

preliminary retrospective study about patients underwent to surgery for 

undifferentiated early gastric cancer. 

We propose the use of E-cadherin expression as a possible early 

biological factor predictive of lymph nodes involvement, selecting 

patients that could be effectively treated in the future with low impact 

modalities, as the endoscopic resection (EMR/ESD), and those who will 

required more invasive and aggressive approach. 

 

 

MATERIALS AND METHODS 

 

Study design 

We retrospectively reviewed (from October 2015 to October 2019) the 

medical records of all the patients who were treated for gastric cancer at 

two large referral institutions (Department of Surgery of the University 

of Catania and the Department of Surgery of the Main Hospital of Lodi). 

All the patients with undifferentiated ECG pT1a or pT1b (SM1 < 500 

μm from the muscularis mucosae according the AJCC 8
th
) were included 

in the study and their histological specimens were tested for E-cadherin 

expression profile (Figure 3). 
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Figure 3. TNM Staging Classification for Carcinoma of the Stomach, American Joint Committee on 

Cancer AJCC 8th. 

 

 

 

 

The primary endpoint was the evaluation of the prevalence of LNM and 

the correlation with the degree of E-cadherin expression. The overall 

surgical outcomes were also analyzed and reported. 

Preoperative assessment included a complete medical history, physical 

examination, endoscopic ultrasound (EUS) to measure the depth of 

invasion, and upper gastrointestinal endoscopy with biopsies. 

Abdominal and chest CT scans were performed to assess the presence of 

local infiltration to adjacent organs, regional and distant nodal disease 

and lung, liver and/or peritoneal metastases. 

The goal of surgical procedure was a complete resection (R0) of the 

tumor. Distal sub-total gastrectomy was performed in cases of tumors 

located in the lower and middle third of the stomach, if a proximal 

margin of at least 5 cm was feasible to achieve. 
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Lymphadenectomy involved the systematic removal of perigastric lymph 

node stations (n˚ 1–7), and those along the celiac axis (n˚ 9), hepatic 

artery (n˚ 8a), hepatoduodenal ligament (n˚12a) and splenic artery 

(n˚11p/d). Lymph nodes at the splenic hilum were removed by 

splenectomy only when macroscopically involved (Figure 4). 
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Figure 4.  Lymph nodes station numbers. 
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The American Society of Anesthesiologists (ASA) score was used to 

stratify patients according to their perioperative risk. 

Tumor specimens were classified according to the Macroscopic 

Classification of the Japanese Gastric Cancer Association [5] (Figure 5). 

 

 

Figure 5 Macroscopic classification of early gastric cancer according to the Japanese 

Gastric Cancer Association [5]. 
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Immunohistochemistry (IHC) 

 

A representative paraffin block was obtained from each case pT1a and 

pT1b sm1 (< 500 μm from muscolaris mucosae) gastric cancer (Figure 

6-7). 

Immunohistochemistry (IHC) examination was performed using an 

automatic immune-stainer (DAKO OMNIS). 

Subsequently, the slides were incubated for one hour with the 

corresponding monoclonal antibody (clone 36 B5). 

Each immunohistochemical staining was evaluated through a 

photomicroscope (Olympus1). 

Image acquisition was performed by Nano Zoomer-XR C12000 series 

(Hamamatsu Photonics). 

The E-cadherin (E-cad) expression profile was stratified according to the 

grading system described by Chu et al. [18]: 

• Absent (0): staining in fewer than 10% of tumor cells; 

• Low (1+): weak staining in only 10%-50% of tumor cells; 

• Low-intermediate (2+): moderate staining in 50%-75% of tumor cells; 

• High (3+): strong staining of more than 75% of tumor cells. 

(Figure 8-11) 
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Figure 6. pT1a gastric cancer. 
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Figure 7 pT1b sm1 gastric cancer. 
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Figure 8 A. Hematoxylin-eosin slide. 
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Figure 8 B. Absent (0) expression of E-cad. 
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Figure 9 A. Hematoxylin-eosin slide. 
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Figure 9 B. Low (1+) expression of  E-cad. 
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Figure 10 A. Hematoxylin-eosin slide. 
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Figure 10 B. Low-intermediate (2+) expression of E-cad. 
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Figure 11 A. Hematoxylin-eosin slide. 
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Figure 11 B. High (3+) expression of  E-cad. 
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Ethics statement 

 

Patients were not required to give consent for this study, due to the 

retrospective nature of the study. All analyzed data was anonymzed 

without identifiers. The study was reviewed and approved by the 

Institutional Review Board and by both the Ethics Committee of the 

General Surgery Department of Catania and the Ethics Committee of 

ASST of Lodi . 

 

 

Statistical analysis 

 

Statistical analysis was performed using the Statistical Package for the 

Social Sciences (SPSS) version 20.0. Data were represented as absolute 

frequency. For the univariate analysis, Mann- Whitney U tests were 

used. A p-value <0.05 was considered significant with confidence 

intervals (CI) of 95%. For the multivariate analysis, we used Cox-

logistic regression analysis. 
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RESULTS 

 

A total of 39 patients with early gastric cancer met the inclusion criteria, 

of which 16 (41%) pT1a, and 23 (58.9%) pT1b SM1. 

Thirty-two (82%) patients underwent subtotal gastrectomy, whereas total 

gastrectomy was performed in only seven cases (17.9%). Patient’s 

characteristics are summarized in Table 2. 

 

Table 2. Patient’s characteristics of the study 

Patients n/total    (%) 

Sex 

Male 

Female 

 

 

16/39 (41%) 

23/39 (59%) 

Age (years) 62,7± 9,2 years-old 

(range 45 -75 yrs) 

 

ASA score 

1 

2 

3 

4 

 

1/39 (2.6%) 

11/39 (28.2%) 

25/39 (64.1%) 

2/39 (5.1%) 

 

 

Gastrectomy 

Subtotal 

Total 

 

 

32/39 (82%) 

7/39 (18%) 
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EGC was classified according to the Macroscopic Classification of the 

Japanese Gastric Cancer Association [4]. 

The majority of tumors were Type-0-IIa (33.3%) (superficial elevated) 

or Type 0-III (30.8%) (excavated). 

Six cases were Type-0-I (15.4%) (protruding), four were Type-0-IIb 

(10.2%) (superficial flat) and four Type-0-IIc (10.2%) (superficial 

depressed). 

Ulcerative findings (UL +) were present in 21/39 patients (53.8%). 

Undifferentiated EGC included pure undifferentiated (PU-type; 56.4%) 

and predominantly or mixed undifferentiated cases (MU-type; 43.6%). 

Among PU-type tumors, there were 16 signet-ring cell carcinomas 

(SRC; 72.7%), five poorly solid or non-cohesive differentiated 

adenocarcinomas (poor; 22.7%) and one mucinous tumor (muc; 4.5%). 

All patients underwent D2 lymphadenectomy and the mean number of 

lymph nodes retrieved was 15.47 (range 4–23). 

According to the 8th AJCC nodal involvement classification [11], our 

series included 31 (79.5%) pN0 cases (no regional lymph node 

metastasis) and eight (20.5%) pN1 cases (metastasis in one or two 

regional lymph nodes) (Table 3). 

 

 

 

 

 

 

 

 

 



32 
 

Table  3. Tumors  characteristics 

Patients n/total    (%) 

 

pT Stage 

pT1a 

pT1b (SM1) 

 

 

 

16/39 (41%) 

23/39 (60%) 

Macroscopic Type 

Type-0- I 

Type-0-IIa 

Type-0- IIb 

Type-0-IIc 

Type-0- III 

 

 

6/39 (15.4%) 

13/39 (33.3%) 

4/39 (10.2%) 

4/39 (10.2%) 

12/39 (30.8%) 

Histological type 

MU-Type 

PU-Type 

 

SRC 

Poor 

Muc 

 

 

17/39 (43.6%) 

22/39 (56.4%) 

 

16/22 (72.7%) 

5/22 (22.7%) 

1/22 (4.5%) 

 

Grading 

G1 

G2 

G3 

 

 

10/39 (25.6%) 

18/39 (46.1%) 

11/39 (28.2%) 

pN  

pN0 

pN1 

 

 

31/39 (79.5%) 

8/39 (20.5%) 

 

MU = mixed undifferentiated 

PU = pure undifferentiated 

SRC = signet-ring cell carcinoma 

Poor = poorly solid adenocarcinoma 

Muc = mucinous tumor 
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We analyzed the relationship between E-cad expression and some clinic-

pathological features: histotype, depth of invasion, grading, tumor size 

and N status. All cases enrolled in our study were classified into two 

groups: low E-cadherin expression (E-cad 0/1+) and high E-cadherin 

expression (E-cad 2+/3+). On univariate analysis (Table 4), we found an 

association between low E-cadherin expression and low tumor grading 

(p = 0.019), pure undifferentiated histotype (PU-type) (p = 0.014) and 

lymph node involvement (N+) (p < 0.001). 

 

Table 4. Univarite analysis between low E-cadherin expression (E-cad 0 / +1) and high 

E-cadherin expression (E-cad +2 / +3).  

 N° Positivity to 

E- cad 0/+1 

N° Positivity to 

E-cad +2/+3 

Mann-Whitney U-Test  

(P) 

    

Histotype 

 

MU-Type 

PU-Type 

 

 

1 

9 

 

 

 

16 

13 

 

 

P = 0.014 

Depth of invasion 

 

pT1a 

pT1b sm1 
 

 

 

2 

8 

 

 

14 

15 

P = 0.122 

Grading 
 

G1 

G2 

G3 
 

 

 

1 

3 

6 

 

 

9 

15 

5 

 

P = 0.019 

Size 
 

< 1 cm 

1<= 2 cm 

>2 cm 
 

 

 

1  

3 

6 

 

 

6 

12 

11 

P = 0.415 

N Status 

 

N0 

N+ 

 

 

 

2 

8 

 

 

29 

0 

P < 0.001 

MU = mixed undifferentiated 

PU = pure undifferentiated 
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The association between low E-cadherin expression and lymph node 

metastasis (LNM) was confirmed by multivariate analysis (OR = 14.5, 

95% CI 3.46–60.76, p < 0.001) (Table 5). 

 
 

 

Table 5. Multivariate analysis between low E-cadherin expression (E-cad 0 / +1) and 

high E-cadherin expression (E-cad +2 / +3). 

 

 

N Status 

 

N° Positivity to 

E- cad 0/+1 

N° Positivity to 

E-cad +2/+3 

OR  (95% CI) P 

 

 

N0 

N+ 

 

 

 

2 

8 

 

 

 

 

29 

0 

 

14.5 

 

3.46-60.76 

 

 

P <0.001 
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DISCUSSION 

 

 

Chapter 1 - REGULATION OF E-CADHERIN EXPRESSION 

 

The loss of E-cadherin expression may be caused by several mechanisms 

[19-23]. Mutation or deletion of CDH1 (E-cadherin gene) leads to 

missed production of a functioning protein or production of a non-

functioning one. These mutations can be found in some hereditary 

gastric cancers [24] but are also common in familial cases [25]. 

On the other hand, in sporadic gastric cancer (GC), somatic mutation of 

CDH1 is extremely rare and is more frequently associated with diffuse 

phenotype GC [26]. 

In many cases there are no structural mutations and the loss of E-

cadherin is due to epigenetic alterations such as promoter 

hypermethylation or activation of transcriptional repressors. Also, 

microRNAs (non-coding RNAs, including miR-200 and miR-101 

family) and long non-coding RNAs modulate CDH1 through the 

regulation of transcription factors of E-cadherin (ZEB1 and ZEB2) [27]. 

 

 

1.1 Germline mutation of CDH1 gene: hereditary gastric cancers 

 

Hereditary diffuse gastric cancer (HDGC) is due to heterozygous 

germline mutations in the E-cadherin gene (CDH1). The prevalence of 

HDGC ranges from 1% to 3% of all gastric cancers [28-29]. 

Diffuse gastric cancer was initially observed and described in 1964, in a 

multigenerational Maori family from New Zealand [30]. 
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Subsequently, similar CDH1 germline mutations were reported in diffuse 

gastric cancer in families of Northern European origin [31]. 

In 2015, the International Gastric Cancer Linkage Consortium (IGCLC) 

defined the following criteria for identification of HDGC families [32]. 

Full criteria: two or more documented cases of GC at any age in first- or 

second-degree relatives, with at least one confirmed DGC; or personal 

history of DGC before the age of 40 years; or personal or family history 

(first- or second-degree relatives) of DGC and lobular breast cancer, one 

diagnosed before the age of 50 years.  

Supporting criteria: families with bilateral or multiple cases of lobular 

breast cancer before the age of 50 years; or families with clustering of 

DGC and cleft lip/cleft palate; or any patient that is diagnosed with in 

situ signet ring cells and/or pagetoid spread of signet ring cells. 

In 30–50% of the patients with HDGCs, the cause is mutated germline 

alleles of E-cadherin (CDH1). In the remaining families, the factors 

driving susceptibility remain unknown [29]. 

Eighty percent of these CDH1 germline mutations are truncating, 

resulting in complete loss of E-cad protein due to occurrence of 

premature stop codons [33-36]. 

Twenty percent of the mutations are missense type (resulting in an E-cad 

protein with an amino acid substitution) also known as VUS (variants of 

unknown significance) [32,36]. 

The functional impact of these missense-type mutations is not clear and 

remains under investigation. 

CDH1 is a tumor suppressor gene and therefore both alleles have to be 

silenced to induce protein loss. A second hit is required for the 

inactivation of the gene and tumorigenesis. 
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The mechanisms by which the second allele of CDH1 is inactivated may 

include hyper-methylation of the CDH1 promoter site causing epigenetic 

silencing, somatic mutation and loss of heterozygosity. 

The penetrance of HDGC gene is incomplete. Approximately 30-50% of 

HDGC families may harbor this mutation [37]. 

In a recent series of mutation carriers, the cumulative incidence of 

gastric cancer was 70% (95% CI, 59-80%) for males and 56% (95% CI, 

44-69%) for females and the risk of lobular breast cancer was 42% (95% 

CI, 23-68%) [38]. In the same study, patients who tested negative for 

CDH1 mutation had mutations in closely related HDGC susceptibility 

genes, such as CTNNA1, BRCA2, STK11, SDHB, PRSS1, ATM, 

MSR1, and PALB2. The majority of these patients present with diffuse 

gastric cancer in their mid-thirties (range 14–69 years) and are more 

commonly females [38]. The risk of lobular breast cancer (LBC) in these 

families approaches 42% by age 80 years, compared with the 12.5% 

lifetime risk for sporadic breast cancer [39-40].  The average age for 

clinical presentation in HDGC is 38 years and is generally asymptomatic 

in the majority of patients. When specific symptoms do appear, the 

disease is typically at advanced metastatic stages and has a poor 

prognosis [41-42]. Patients with positive pathogenic germline mutation 

should consider prophylactic total gastrectomy regardless of endoscopic 

findings [43]. Analysis on the prophylactic post-gastrectomy specimens 

in CDH1 mutant variants describes multifocal, isolated nests of 

neoplastic signet ring cells at the base of the glands along with pagetoid 

infiltrative pattern of spread under a histologically normal-appearing 

mucosa [43]. The optimal age to perform prophylactic gastrectomy has 

to be individualized; however, most authors recommend it being 

performed during early adulthood between 20 and 30 years of age [44]. 
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For patients who decline prophylactic gastrectomy, screening and 

surveillance with upper endoscopy following Cambridge protocol should 

be offered [42-45]. Screening should begin 5–10 years prior to the 

youngest family member’s diagnosis. The current recommendations are 

performing semiannual or annual detailed 30 min high-definition white 

light upper endoscopy with biopsy of any visible suspicious lesions, 

including pale mucosa. In addition, multiple random deep biopsies 

should be obtained from pre-pyloric area, antrum, transitional zone, 

body, fundus and cardia. A minimum of 30 biopsies is recommended. 

The stomach should be inflated to check for ease of distention. 

If the stomach appears rigid and there is suspicion of linitis plastica, an 

endoscopic ultrasonography or a CT scan should be performed to 

evaluate the layers of the wall. 

Post-gastrectomy evaluation of surgical specimens demonstrated signet 

ring cancer in 45–60% of those with negative endoscopic evaluations 

[45]. Given the rarity of lobular breast cancer (LBC) in the general 

population, there are insufficient data regarding best surveillance 

practices for early detection of breast cancer in female patients with 

CDH1 mutation carriers. LBC often presents as sheets of malignant cells 

that do not form a well-defined mass as compared with invasive ductal 

cancer The sensitivity of a mammogram for detecting LBC is therefore 

suboptimal. Screening recommendations include bilateral breast MRI 

beginning at age 30 [47-48]. Some patients may consider preventative 

mastectomy as an option, but this is not routinely recommended for 

CDH1 mutation carriers. 
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1.2 Familial gastric cancers 

 

Familial clustering of gastric cancer is observed in about 10% of cases 

[49-50]. In familial aggregation of gastric cancer, several situations can 

be identified: cases in which the histopathology of the tumors is 

unknown, simply designated as familial gastric cancer (FGC); and cases 

in which it is possible to have information on the histopathological type 

of one or more gastric cancers. The latter group encompasses the 

following specific syndromes/diseases: familial diffuse gastric cancer 

(FDGC) [51] and familial intestinal gastric cancer (FIGC) [52]. 

 

 

1.3 Somatic mutation and epigenetic alteration of CDH1 gene 

 

Somatic mutation of CDH1 is extremely rare in sporadic GCs and is 

more frequent in diffuse phenotype tumors both in Caucasian and 

Japanese populations. The predominant defects in diffuse type tumors 

are splice mutations causing skipping in exon 8 or 9, which accounts for 

in-frame deletions, whereas missense and truncating mutations are less 

frequent [53]. Moreover, intragenic polymorphisms arise from changes 

in the third (wobble) position of the respective codons and are more 

frequent in codons 692 and 751. Liu YC et al. [54] analyzing diffuse 

type tumors, reported respectively five and four cases of intragenic 

polymorphisms  in codon 692 and codon 755. Only one of 38 diffuse 

type tumors had a truncated codon 699 mutation. 

In many cases the loss of E-cadherin is due to epigenetic alterations such 

as promoter hypermethylation, loss of heterozygosity (LOH) or 

activation of transcriptional repressors such as Snail, Slug, ZEB1, ZEB2 
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and Twist. Hypermethylation is present in more than 50% of diffuse type 

somatic tumors but not in intestinal ones, in both Caucasian and 

Japanese populations [54]. Methylation of the CDH1 promoter has also 

been documented as the ‘second hit’ responsible for the development of 

both hereditary and sporadic diffuse GCs [55-56]. LOH is a major 

mechanism for CDH1 gene inactivation. The frequency of LOH ranges 

is similar between diffuse and intestinal type tumors (39% vs 36%) [54].  

In addition, E-cadherin can be regulated by activation of transcriptional 

repressors of CHD1, such as Snail, Slug, ZEB1, ZEB2 and Twist. These 

zinc finger family proteins inhibit the expression of genes containing E-

boxes in the promoter regions. The activation of these repressors leads to 

epigenetic transcriptional silencing through de-acetylation, which is 

performed by the HDAC (histone deacetylase) recruited near the 

promoter of E-cadherin [57-58]. 

 

 

 

Figure 11. Zinc fingers bind to promoter and SNAG domain interacts with Ajuba 

(multiple LIM domains protein), which recruits histone deacetylase (HDAC) to 

condense local chromatin structure and prevent transcription initiation [58]. 
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E-cadherin can also be regulated at post-transcriptional level. The 

transport of newly synthesized proteins to the plasma membrane can be 

inhibited through O-glycosylation. Alternatively, E-cadherin can be 

degraded by proteolysis or endocytosis. 

Fragments of E-cadherin obtained through proteolytic degradation can 

act as intra-nuclear signaling molecules. For instance, the cutting 

mediated by gamma-secretase protein produces a C-terminal 

cytoplasmatic fragment (CTF2) that is transported to the nucleus in a 

p120-dependent manner. Within the nucleus, CTF2 modulates the 

interaction between p120 catenin and a transcriptional repressor (Kaiso), 

modifying cell survival [60]. Also CFT1 and CFT2 are two most 

important fragment of E-cadherin. The former derives from MMPs 

proteolytic activity at the level of the intra- and extra-cellular protein 

region interface, while the latter represents the C-terminal fragment of 

low molecular weight that results from the action of caspase-3 protein.  

Yang et al. [61] suggest that the caspase-3/E-cadherin pathway can be 

involved in the apoptosis of gastric epithelial cells induced by H. pylori 
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Chapter 2 - E-CADHERIN AND CELLULAR PATHWAYS 

 

Recent studies have shown that CDH1 also plays an important role as 

tumor suppressor gene in gastric carcinogenesis [62-64]. Important 

signaling interactions between E-cadherin and cellular pathways include 

the RTK/EGFR/MAPK pathway, Rho/RAC pathway, β-catenin/Wnt 

pathway and unbound P-120 [29]. 

 

 

Figure 12. E-cadherin and cellular pathways 
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2.1 RTK/EGFR/MAPK pathway 

 

 

 

Figure 13. E-cadherin and epidermal growth factor receptor (EGFR) 

 

Another function of E-cadherin is its co-localization with EGFR at cell-

cell contact to inhibit epidermal growth factor receptor (EGFR) 

pathways. Mutation of E-cadherin is associated with ligand-dependent 

activation of EGFR and downstream effectors through RAS/RAF/MEK 

pathways and other pro-tumorigenic pathways such as FAK/c-Src and 

PI3K/AKT/MTOR, thus contributing to enhanced cell proliferation and 

motility [65-67]. In addition, the loss of E-cadherin is associated with 

increased nuclear translocation of β-catenin into the nucleus. This 

translocation of β-catenin represses the expression of PTEN, a tumor 

suppressor and a critical regulator of the PI3K/AKT/MTOR pathway 

[68-69]. 
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2.2 Rho GTPases pathway 

 

The Rho family of GTPases is a subfamily of the RAS superfamily (Rho, 

Ras, Rab, Ran and Arf) [70]. They act as binary molecular switches and 

regulate many aspects of intracellular cytoskeleton dynamics, such as 

motility and cell polarity. Recently, it has been discovered that 

RhoGTPases also act on gene transcription and cell proliferation [71]. 

Their activity is regulated by factors that control their ability to bind to 

and hydrolyze guanosine triphoshate (GTP) to guanosine diphosphate 

(GDP). When they are bound to GTP, they are “on” and when they are 

bound to GDP, they are “off”. 

There is a bilateral relation between E-cadherin and the GTPase 

signaling pathway [71]. 

E-cadherin regulates the activity of both RhoA and Rac: the latter is 

activated by E-cadherin, while RhoA is suppressed. 

E-cadherin recruits and activates PI3K at the sites of cell–cell contact. 

Through PI3K, guanine nucleotide exchange factors (GEFs) promote the 

exchange of GDP with GTP, activating the Rac GTPase pathway (Figure 

14 A); on the other hand, the presence of E-cadherin on cell membrane 

inhibits RhoA activation (Figure 14 B).  
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Figure 14 A. Effects of E-cadherin on the RAC signalling. E-cadherin-mediated cell–cell  

contacts activate Rac through PI3K, and the activated Rac prevents endocytosis of E-cadherin 

and promotes the post-Golgi transport of E-cadherin. 

 

 

 

 

Figure 14 B. Effects of E-cadherin on the RhoA signalling. E-cadherin-mediated cell–cell  

contacts inhibits RhoA activation. On the other hand, activated RhoA stimulates enodcytosis of 

E-cadherin through p120 dissociation and indirectly decreases post-Golgi transport and 

membrane localization . 
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Activated Rac prevents endocytosis of E-cadherin and promotes the 

post-Golgi transport of E-cadherin, while activated RhoA indirectly 

decreases E-cadherin membrane localization through p120 dissociation 

(Figure 15). Activated RhoA also inhibits anoikis, a form of 

programmed cell death occurring when there is loss of cell architecture 

and polarity [72]. 

 

 

 

Figure 15. Effect of activated Roc and RhoA on E-cadherin expression.  
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2.3 NF-kB signaling pathway 

 

Figure 16. NF-kB signaling pathway. 

 

In normal conditions, overexpression of E-cadherin suppresses the 

activity of NF-kB (nuclear factor kappa-light-chain-enhancer of 

activated B cells). While, the loss of E-cadherin or the loss of E-

cadherin-mediated cell–cell contact activates NF-kB signaling through 

two pathways of signal transduction [73]. The first includes the 

activation of cytoplasmic β-catenin, which subsequently induces P38-

mediated NF-kB activation. The second one involves the activation of 

the RhoA pathway, which then activates protein kinase D1 (PKD1), a 

downstream target of RhoA, that leads to the activation of NF-kB. On 

the other hand, activated NF-kB inhibits the expression of E-cadherin by 

elevating transcriptional repressors, such as Snail and ZEB1/2 [74-75]. 

These data suggest the presence of a feedback regulation mechanism 

between E-cadherin and NF-kB signaling. 
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2.4 β-catenin/Wnt pathway 

 

 

Figure 17. β-catenin/Wnt pathway 

 

When the adhering zonule is disassembled for E-cadherin down 

regulation, β-catenin is released from the E-cadherin/β-catenin complex 

into the cytoplasm [76]. It can then translocate to the nucleus and interact 

with transcriptional processes. Under physiological conditions, 

cytoplasmic β-catenin remains in an inactive state by being bound to the 

tertiary-degradation complex formed by axin/adenomatous polyposis 

coli/glycogen synthase kinase-3β/CK1 (Axin/APC/GSK3β/CK1). 

Wnt signaling hinders this degradative process by phosphorylating and 

inhibiting the GSK3β complex [77]. This raises the critical threshold of 

β-catenin in the cytoplasm required for translocation into the nucleus. 
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Under permissive conditions which amplify aberrant Wnt signaling such 

as paracrine factors from tumor environment, cytokines from stromal 

cells and TNF-α from macrophages, β-catenin translocates into the 

nucleus and binds to T cell factor/lymphoid enhancer factor-1 

(TCF/Lef1) to induce Wnt target genes such as c-Myc, cyclins, and 

MMP. This leads to uncontrolled cell proliferation and growth. 

 

2.5 Unbound p120 

 

Figure 18. P120 and E-cadherin-mediated cell pathways. 

 

P120 catenin, a member of the catenin family, binds to the cytoplasmic 

region of E-cadherin and helps to maintain cell-cell contact by 

preventing the endocytosis of E-cadherin and stabilizing the cadherin-

catenin complex [78]. P120 has been found to play an important role in 

the cross-talk between members of E-cadherin-mediated cell signaling. 

Certain signaling pathways have been shown to regulate the expression 
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and function of E-cadherin through p120. EGF promotes the endocytosis 

of E-cadherin by regulating p120 activity and, thus, decreasing E-

cadherin levels in the cell membrane. 

The activation of Wnt signaling stabilizes p120 and inhibits Kaiso 

translocation to the nucleus by forming a p120–Kaiso complex in the 

cytoplasm [79]. 

E-cadherin also affects the distribution and function of p120. 

On the other hand, p120 itself has been documented to regulate E-

cadherin-mediated signaling pathway through both GTPase and β-

catenin activity [80]. 

P120 is able to promote or suppress Rho GTPase directly and indirectly 

regulating Rho GEFs. 

Furthermore, GTPase regulation could occur either at the site of E-

cadherin-mediated cell–cell contact or in the cytoplasm. 

When associated with E-cadherin, usually p120 protein binds to E-

cadherin and stabilizes adherens junctions, suppressing both RhoA (thus 

activating RAS/RAC/MAPK) and NF-ĸB pathways (BCL, IL-6, TNF); 

On the other hand E-cadherin-mediatedcell–cell contact activates Rac. 

Upon E-cadherin silencing, this negative regulation of RhoA is lost and 

p120 promotes cell growth by activating RhoGTPase and inflammatory 

NF-ĸB pathways. 

Once dissociated from E-cadherin, p120 can diffuse into the cytoplasm 

and activate GTPases. 

P120 can enter the nucleus to regulate gene transcription directly, like β-

catenin, through an Arm-repeat domain. 

In the nucleus, p120 was reported to interact with the zinc finger 

transcriptional repressor. 
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Nuclear p120 was also shown to interact with the BTB/POZ 

transcriptional repressor Kaiso, inhibiting Kaiso transcriptional activity 

[81-82]. 

Kaiso is an inhibitor of the Wnt signaling pathway, directly inhibiting 

the transcription of Wnt11 and the expression of Wnt signaling targets, 

such asc-Myc, cyclin D1 and matrilysin (MMP-7), through competitive 

binding of TCF/LEF to β–catenin. 

Therefore, there might be a positive feedback circuit between p120 and 

Wnt signaling activity. P120 may play a positive role in activation of the 

Wnt signaling pathway. 

On the other hand, Wnt signaling activation stabilizes p120, which in urn 

promotes Kaiso sequestration or removal from the nucleus and elevated 

Wnt signaling. 

 

 

 

2.6 Post-transcriptional microRNA silencing gene 

 

Lauren’s classification distinguishes two gastric cancer subtypes based 

on histological and clinical features: intestinal-type (IGC) and diffuse-

type gastric cancer (DGC). These different histotypes represent distinct 

disease entities with different epidemiology, etiology, carcinogenesis and 

biological behaviors. The role of germline mutations or epigenetic and 

structural alterations of CHD1, which encodes E-cadherin, is well 

established in DGC cancerogenesis. On the other hand, CDH1 status is 

not as extensively studied in IGC as in DGC. However, as reported by 

many studies, CDH1 expression is also down regulated in IGC. 
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In recent years, microRNAs (miRs) and long non-coding RNAs have 

emerged as promoters and suppressors of carcinogenesis and metastasis 

in many types of cancer, including IGC [83]. 

This non coding RNA trascripts are capable of modifying E-cadherin 

expression through epigenetic control, negatively regulating gene 

expression and orchestrating pathways involved in cell-cycle control, 

proliferation, apoptosis, angiogenesis and metastasis. 

With regard to IGC, a wide range of miRs have been associated with 

Helicobacter Pylori (HP-related infection), a well-established event in 

intestinal gastric cancer carcinogenesis. Interestingly, E-cadherin down 

regulation has been described in concomitance with HP-derived 

neutrophil infiltration [85-86]. 

Several miRs are involved in epithelial-mesenchymal transition (EMT), 

modulating E-cadherin expression by directly targeting CDH1 or acting 

on one or more of its trascriptional repressors, including histone-

methyltransferase enzyme (EZH2) or zinc finger proteins such as ZEB1, 

ZEB2 and Slug. 

miR-101 has been reported to act as a tumor supressor by targeting 

CDH1 inhibitors, such as ZEB1/ZEB2 and EZH2. Low levels of mR-101 

in plasma have been reported to be associated with gastric cancer 

progression and HP-induced inflammation [87-90]. 

miR26b is expressed at low levels in gastric cancer and its down 

regulation is associated with a higher TNM staging and shorter suvival. 

Several studies have shown that miR26b, like miR-101, inhibits EZH2 

expression leading to CDH1 downregulation [91-92]. Also miR-200 

family members act as tumor suppressors: they are markedly down 

regulated during EMT with a concomitant decrease in E-cadherin, and 

their lower expression has been associated with poor prognosis [93-93]. 
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Figure 19. Post-transcriptional microRNA regulation of E-Cadherin through ZERB1. 
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Chapter 3 - MOLECULAR CLASSIFICATION OF GASTRIC 

CANCER 

 

In the last few years, many new GC classifications have been proposed.  

The Cancer Genome Atlas (TCGA) identified 4 genomic subtypes: 

Epstein–Barr virus (EBV), microsatellite instability (MSI), chromosomal 

instability (CIN) and genomically stable (GS) [97]. The Asian Cancer 

Research Group (ACRG) classified GC into microsatellite instable 

(MSI) and microsatellite stable (MSS) types [98]. Secondarily, MSS 

were further divided into epithelial–mesenchymal transition (EMT), 

TP53+ and TP53− groups. Following the introduction of molecular 

classifications, great research efforts have been conducted, in order to 

clarify their potential impact in clinical decision-making and treatment of 

GC. 

This is particularly true for the ACRG classification, because in 

theirstudy some clinically relevant features were attributed to the 

molecular subgroups [98]. 

Distinct groups, indeed, showed peculiar clinical–pathological 

characteristics (such as age, tumor location, invasion and stage). 

Importantly, different prognosis was attributed to the four groups, with 

MSI showing the best survival rate, and EMT bearing the worst 

prognosis. 

Patients with EMT show very high propensity to peritoneal 

dissemination, as well as nodal metastases, and may benefit from 

prophylactic HIPEC and extended lymphadenectomy when confirmed in 

prospective trials. 
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3.1 MSI group (TGCA and ACRG classifications) 

 

Patients with MSI present with specific molecular characterization such 

as MLH1 silencing, hypermutations of KRAS, PI3K–PTEN–mTOR 

pathway, ALK, and ARID1A. 

The subgroup of GC with microsatellite instability is probably the most 

studied to date. 

It is present in both TGCA and ACRG classifications and was previously 

extensively investigated and its results reported in several papers, 

although with heterogeneous and some what conflicting results. In a 

recent meta-analysis of 48 studies (18.612 subjects) [99], patients with 

MSI on average accounted for about 9% of the total cases. The pooled 

analysis indicated that women had a significantly increased risk of MSI 

compared with men, and the mean age was 66 years. 

Most MSI tumors were of the intestinal type according to Lauren, and 

were located in the distal stomach. Importantly, the risk of nodal 

metastases was lower than in MSS cases (OR 0.70,95% CI 0.57–0.86, 

P<   0.001), and also tumor stage was less advanced. 

In addition, overall survival was greater in patients with MSI gastric 

cancer compared to MSS cases (OR 0.69, 95% CI 0.56–0.86, p < 0.001). 

In a recent paper including 472 patients [100], cancer-related 5-year 

survival was significantly higher in MSI-H versus MSS group (67.6% 

vs.35%), and this prognostic impact was confirmed by multivariate Cox 

regression analysis. The authors observed also a linear correlation 

between advanced age and the rate of MSI; indeed, the percentage of 

MSI increased gradually with increasing age, accounting for 48% of 

patients over age 85. Furthermore,the prognostic effect of MSI status 
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was more evident in elderly compared to younger patients. The highest 

differencein survival was seen between MSI and MSS groups of patients 

older than 65 years, while no statistical difference was observed in 

younger groups, and multivariate analysis confirmed MSI status as a 

significant factor in patients aged over 70 years (HR 1.82, P = 0.013). 

These findings support the evidence that MSI may act as a significant 

predictor of better prognosis above all in the elderly. In Italian study 

[101], a detailed analysis of lymph nodal spread in MSI vs. MSS GC 

was performed in a total of 361 patients. All patients were submitted to 

an extended (D2) or super-extended (D2 plus) lymphadenectomy; the 

different lymph node stations were divided and classified according to 

the JGCA criteria, and single nodes were retrieved from fresh specimens. 

MSI tumors showed a lower rate of lymph node metastases (46% vs. 

70% of MSS group), a lower mean number of involved nodes (1 vs. 5), a 

lower number of involved node stations, and a lower propensity to 

spread to second and third compartment nodes. Furthermore, no skip 

metastases were observed in the MSI group. These data, when validated 

in other experiences and in preoperative endoscopic biopsies, may be 

useful in tailoring lymphadenectomy for GC, allowing a less extended 

dissection in MSI tumors, above all when facing high-risk patients with 

relevant comorbidities. Finally, an interesting paper reported a post hoc 

analysis of patients included in the MAGIC trial [102]; patients were 

treated with surgery alone or perioperative chemotherapy plus surgery 

for operable gastroesophageal cancer, and the association between MSI 

status and long-term survival was investigated. Results revealed that 

MSI status was associated with a positive prognostic effect in patients 

treated with surgery alone, whereas in patients treated with neo-adjuvant 

chemotherapy the prognostic effect was negative. If confirmed, these 
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results could change indications to NAC in the subgroup of patients with 

cancer the esophago-gastric junction (EGJ) with MSI.  

 

 

3.2 MSS and EMT group (ACRG classification) 

 

The group of tumors with MSS and epithelial-to-mesenchymal transition 

(EMT) according to the ACRG classificationis is also remarkably 

interesting from a clinical point of view. 

EMT is a process where epithelial cells are transformedinto cells with 

mesenchymal phenotype, characterized byloss ofcellular polarity and 

adhesion and enhanced invasive and migratory properties. 

Epithelial markers, such as E-cadherin, are repressed, and mesenchymal 

markers, such as vimentin and fibronectin, are up regulated. 

These alterations, together with microenvironment remodeling,  facilitate 

GC aggressiveness, invasion, migration, metastasis and chemoresistance. 

EMT phenotype correlates, other than with adiffuse type and poorly 

differentiated histology, with an advanced TNM stage and poor 

prognosis. According to the ACRG report [98], the MSS/EMT group 

accounts for about 15% of cases, and is associated with younger age (53 

years in median), location in the middle third (45.6%) or entire stomach 

(6.5%), diffuse type (80.4%) and signet ring cell histology (43.5%). 

Inaddition, this subgroup is associated with more advanced pT stage, 

lymph node metastasis, TNM stage and perineural invasion. 

Importantly, this group of GC showed the worst prognosis when 

compared with other groups, and when analyzing the pattern of relapse, 

77% of MSS/EMT cases inthe ACRG cohort recurred in the peritoneum 
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(vs. less than 20% of other groups); on the other hand, none of the cases 

had liver metastases [98]. 

 

 

3.3 Chromosomal instability (CIN) group (TGCA classification) 

 

The CIN subtype represents about 50% of total GC cases. About 80% of 

cases in this group are of the intestinal type, and the main location is the 

fundus/body or EGJ/cardia [97]. 

This group is particularly interesting in view of a potential targeted 

therapy; indeed, CIN tumors present amplification in oncogene pathways 

such as RTK/RAS/MAPK signaling, including HER2, BRAF, epidermal 

growth factor (EGFR), MET, FGFR2, and RAS. Further studies are 

necessary to elucidate the clinical implications of this group, with special 

reference to a multimodality approach. 

 

3.4 Genomic stability (GS) group (TGCA classification) 

 

The molecular subtype with GS represents about 20% of cases in the 

TCGA report. Most of these tumors are of diffuse histotype (about 60% 

of diffuse type cases are included in this group), and a peculiar 

characteristic is the predominance of poorly cohesive type tumors in this 

class. Tumors are equally distributed in the stomach. The main somatic 

genomic alterations involve CDH1, ARID1A and RHOA [103]. CDH1 

mutations have been reported to be a significant predictor of poor 

prognosis after radical surgery for GC, and this may have clinical 

implications that deserve further studies. 
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4.5 EBV‑associated group (TGCA classification) 

 

The molecular group with EBV represents about 9% of cases according 

to the TCGA report. In the ACRG classification, EBV is for the majority 

present in the MSS/TP53+ subgroup. The largest international pooled 

analysis on 4599 gastric cancer patients by Camargo et al [104]. proved 

that this group is strongly overrepresented by males. Additionally, 

positive EBV GCs were early stage gastric cancer, with cardia 

localization, diffuse histotype according to Laurén classification, and 

poor differentiation. The mediansurvival for EBV GC was 8.5 years vs. 

5.3 years for non-EBVGC (p = 0.0006). At multivariate analysis, EBV 

status wasone of the statically significant predictors of survival. 

Currently, ongoing trials are trying to identify a group of patients that 

will respond to immunological therapy. 
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CONCLUSIONS 

 

Small undifferentiated EGC (<2 cm) have risk of lymph nodes 

involvement and E-cadherin may be a possible prediction factor. 

Detection of E-cad on the bioptic sample of the primary cancer could be 

a feasible method to predict which patients should undergo endoscopic 

resection and which ones should be submitted  to surgery with extended 

lymphadenectomy. 

In these cases of low or absent expression of E-cadherin, although the 

tumoral stage is low and no histological LNM is found, extensive 

lymphadenectomy and micrometastatic research should be performed. 
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