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Abstract 

Introduction: Lymph node metastasis (LNM) plays a critical role in predicting the prognosis of early gastric 

cancer (EGC). However, accurately diagnosing LNM in EGC patients remains a challenge, as reliable methods 

are currently lacking. 

Objectives: This study aims to explore the clinicopathologic characteristics associated with LNM in EGC and 

identify the risk factors that can predict LNM in patients treated at a central hospital in Vietnam. 

Methods: A cross-sectional study was undertaken on EGC patients diagnosed based on histology between July 

2018 and December 2019 at a central hospital in Vietnam. Univariate and multivariate analyses were employed 

to examine clinicopathologic characteristics and identify independent risk factors for LNM. 

Results: The univariate analysis did not show any significant associations between age, sex, tumor location, gross 

appearance, tumor differentiation status, Lauren classification, World Health Organization (WHO) classification, 

and LNM. However, larger tumor size, deeper tumor invasion, and moderate grade tumor budding were found to 

be significantly correlated with a higher incidence of LNM. Multivariable logistic regression analysis revealed 

that low and moderate grade tumor budding independently served as risk factors for LNM. 

Conclusions: Tumor size, depth of tumor invasion, and tumor budding are closely linked to LNM in EGC. 

Specifically, low and moderate grade tumor budding are independent risk factors for LNM and are crucial in the 

management of EGC. This study provides valuable insights for predicting LNM in EGC patients and enhancing 

the clinical management of this disease. 

Keywords: tumor budding, clinicopathologic characteristics, early gastric cancer, lymph node metastasis. 

1. Introduction 

The World Health Organization (WHO) defines early gastric cancer (EGC) as a tumor situated in the mucosa or 

submucosa of the stomach, with or without LNM. EGC refers to a tumor located in the mucosa or submucosa of 

the stomach, with or without the presence of LNM, according to the definition provided by the WHO [1]. In recent 

years, the detection of EGC has increased with advances in endoscopy. Patients with EGC have a 5-year survival 

rate of over 90%, while those with advanced gastric cancer have a rate below 10% [2, 3]. Endoscopic resection is 

a minimally invasive treatment method recommended for EGC patients with low risk of LNM, which can decrease 

complications, improve quality of life, and shorten hospitalization  [4-6]. Prior to undergoing radical surgery, it is 
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essential to identify EGC patients with a low risk of lymph node metastasis (LNM) to avoid unnecessary 

overtreatment. Moreover, it is important to recognize that LNM is the primary factor influencing the prognosis of 

survival in EGC. [7-10]. Therefore, it is crucial to accurately identify the risk of LNM in order to determine the 

most suitable treatment approach and prognosis for patients with EGC. 

Presently, imaging-based diagnostic techniques like computed tomography, magnetic resonance imaging, and 

endoscopic ultrasonography lack reliability in accurately determining the precise lymph node metastasis (LNM) 

status. [11-14]. Hence, certain clinicopathologic characteristics have been identified as potential indicators for 

predicting the risk of LNM in EGC. These features include age, sex, tumor location, gross appearance, tumor size, 

tumor differentiation status, Lauren classification, WHO classification, depth of tumor invasion, and tumor 

budding score. [7, 15-30]. Nevertheless, there exists controversy regarding the significance of these factors in 

predicting LNM in EGC, necessitating further investigation. 

According to GLOBOCAN data in 2020, gastric cancer ranks as the fourth most prevalent cancer in Vietnam, 

with an annual incidence of 17,906 cases and a 5-year prevalence rate of 24.64 per 100,000.[31]. However, data 

on EGC in Vietnam are limited, with non-cardia EGC accounting for only 7.6% in central Vietnam [32]. 

Moreover, no studies have evaluated and identified risk factors for LNM in EGC in Vietnam, despite extensive 

research conducted in other countries. 

In conclusion, EGC holds a favourable prognosis and high survival rate when detected at an early stage. Accurate 

identification of risk factors for lymph node metastasis (LNM) is crucial for determining the most appropriate 

treatment approach and predicting patient outcomes. While various clinicopathologic features have been proposed 

as potential indicators of LNM, their role in this context remains subject to debate. This study aims to elucidate 

the association between these factors and LNM in EGC patients in Vietnam, where data on EGC is limited, thereby 

offering valuable insights for the clinical management of EGC in this particular region. 

2. Objectives 

This study enrolled a total of 60 patients diagnosed with EGC based on histological examination. These patients 

underwent radical gastrectomy with lymph node dissection. Exclusion criteria included a history of preoperative 

chemotherapy or radiotherapy, presence of metastatic cancer, or any other type of cancer. The cross-sectional 

study was conducted at Bach Mai Hospital in Hanoi, Vietnam, spanning from July 2018 to December 2019. The 

study adhered to the ethical guidelines established by the national research committee and the 1964 Helsinki 

Declaration. Institutional Review Board of Bach Mai Hospital has been approved. (approval code being 196/QĐ-

HVQY and the approval date being January 9, 2018). 

3. Methods 

3.1.Patient characteristics and tumor budding score 

Patients Clinicopathologic characteristics were collected, including sex, age, lymph node metastasis, tumor 

location, gross appearance, and tumor size. Based on cytological and structural criteria, the tumor differentiation 

status classified patients into well, moderately, and poorly differentiated categories [1]. The Lauren classification, 

which divides gastric cancer into subtypes based on histological features, was also used to categorize the tumors 

as intestinal, diffuse, or mixed [33]. The WHO classification issued in 2010 classified gastric cancer as tubular 

adenocarcinoma, poorly cohesive carcinomas, mixed carcinoma, or undifferentiated carcinoma  [34]. In EGC, the 

depth of tumor invasion on the gastric wall was classified as carcinoma limited to the mucosa (pT1a) and 

submucosa (pT1b), according to the 8th edition of the UICC/AJCC TNM stage classification [35]. 

The tumor budding scores were analyzed in patients with EGC following the guidelines of the International Tumor 

Budding Consensus Conference (ITBCC) 2016 [36]. Hematoxylin and eosin (H&E) staining was utilized to assess 

the tumor budding score in each specimen based on histological criteria. The deepest invasive region and the area 

with the highest tumor cell density were selected for evaluation. Ten representative hotspots in the specific area 

of interest were captured using a 20x objective lens, equivalent to a magnification of 200x. The number of tumor 

buds in each hotspot was counted, and the count was adjusted to tumor buds/0.785mm2 using a conversion factor. 

Tumor budding was categorized into three grades based on the following scale: Low grade (Bd1): 0-4 tumor 
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buds/0.785mm2; Moderate grade (Bd2): 5-9 tumor buds/0.785mm2; High grade (Bd3): ≥ 10 tumor 

buds/0.785mm2. 

3.2. Statistical analysis 

Categorical variables were presented as frequencies and percentages. The relationship between clinicopathologic 

characteristics and lymph node metastasis (LNM) was assessed using the Chi-square test and Fisher's exact test. 

Data analysis was performed using GraphPad Prism 9 software (GraphPad Software, Inc.). Univariate analysis 

was initially conducted to identify statistically significant factors associated with LNM. Subsequently, 

multivariate logistic regression analysis was performed among these factors to determine the independent risk 

factors for LNM. The data analysis was carried out using STATA statistical software (Release 14, College Station, 

TX: StataCorp LP). Statistical significance was considered at a p-value < 0.05. 

The relationship. between clinicopathologic characteristics and LNM was assessed using the Chi-square test and 

Fisher's exact test. GraphPad Prism 9 software (GraphPad Software, Inc.) was utilized for data analysis. Initially, 

univariate analysis was conducted to identify statistically significant factors associated with LNM. Subsequently, 

multivariate logistic regression analysis was performed on these factors to determine the independent risk factors 

for LNM. STATA statistical software  was used for the data analysis. A p-value < 0.05 was considered statistically 

significant. 

4. Results 

4.1.Clinicopathologic data and associations with lymph node metastasis in patients with early gastric cancer 

Table 1 presents the clinicopathologic characteristics of patients with early EGC enrolled in the study. The age of 

patients ranged from 21 to 83, with individuals aged 60 or above accounting for the majority (61.7%). Males 

constituted the majority of patients (71.7%) compared to females (28.3%). The incidence of LNM in EGC was 

10.0%. Most tumors were located in the antrum (86.7%), with fewer cases in the cardia (5.0%), the body (5.0%), 

and the pylorus (3.3%). Based on the gross appearance, type 0-III tumors were the most common (58.3%), 

followed by type 0-II (36.7%) and type 0-I (5.0%). Tumor size was classified into two groups with similar 

proportions: ≤ 2 cm (48.3%) and > 2 cm (51.7%). The majority of tumors were moderately differentiated (71.6%), 

followed by poorly differentiated (26.7%) and well-differentiated (1.7%). According to Lauren's classification, 

intestinal and diffuse subtypes accounted for 54.0% and 46.0% of cases, respectively. Among WHO 

classifications, tubular adenocarcinoma was the most frequent (80.0%), followed by poorly cohesive carcinomas 

(13.3%), undifferentiated carcinoma (5.0%), and mixed carcinoma (1.7%). The EGC cases in the study were 

divided into two groups, with similar rates of pT1a (48.3%) and pT1b (51.7%). The low-grade tumor budding 

score accounted for the majority of cases (81.7%), followed by moderate-grade (15.0%) and high-grade (3.3%). 

Table 1. Clinicopathologic features of early gastric cancer 

Characteristics n (%) 

Age  

 

< 40 

40-49 

50-59 

≥ 60 

6 (10.0) 

3 (5.0) 

14 (23.3) 

37 (61.7) 

Sex   

 
Male 

Female 

43 (71.7) 

17 (28.3) 

Lymph node metastasis   

 
Positive 

Negative 

6 (10.0) 

56 (90.0) 

Tumor location   

 

Cardia  

Body  

Antrum  

Pylorus  

3 (5.0) 

3 (5.0) 

52 (86.7) 

2 (3.3) 

Gross appearance   
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Type 0-I  

Type 0-II  

Type 0-III  

3 (5.0) 

22 (36.7) 

35 (58.3) 

Tumor size   

 
≤2 cm 

>2cm 

29 (48.3) 

31 (51.7) 

Tumor differentiation status   

 

Well 

Moderately 

Poorly  

1 (1.7) 

43 (71.6) 

16 (26.7) 

Lauren classification   

 
Intestinal  

Diffuse  

27 (54.0) 

23 (46.0) 

WHO classification   

 

Tubular adenocarcinoma 

Poorly cohesive carcinomas 

Mixed carcinoma 

Undifferentiated carcinoma 

48 (80.0) 

8 (13.3) 

1 (1.7) 

3 (5.0) 

Depth of tumor invasion   

 
pT1a 

pT1b 

29 (48.3) 

31 (51.7) 

Tumor budding score   

 

Low (Bd1) 

Moderate (Bd2) 

High (Bd3) 

49 (81.7) 

9 (15.0) 

2 (3.3) 

Bd: budding; n: number; WHO: World Health Organization. 

The correlation between clinicopathologic characteristics of patients and LNM in EGC is presented in Table 2. 

Out of the total 60 patients, only six (10.0%) had LNM. The statistical analysis indicated no significant 

relationship between sex, age, tumor location, gross appearance or histologic classification based on Lauren's or 

WHO criteria and LNM. However, the findings demonstrated a significant association between larger tumor size, 

deeper tumor invasion, and tumor budding score with LNM (p < 0.05 for tumor size and depth of tumor invasion; 

p < 0.0001 for tumor budding score). 

Table 2. Associations of clinicopathologic features 

Characteristics 
Lymph node metastasis, n (%) 

p* 
Positive Negative 

Age     

 

< 40 

40-49 

50-59 

≥ 60 

1 (16.7) 

11 (33.3) 

2 (14.3) 

2 (5.4) 

5 (83.3) 

5 (66.7) 

12 (85.7) 

35 (94.6) 

0.3526 

Sex     

 
Male 

Female 

3 (7.0) 

3 (17.6) 

40 (93.0) 

14 (82.4) 
0.3379# 

Tumor location     

 

Cardia  

Body  

Antrum  

Pylorus 

0 (0) 

0 (0) 

6 (11.5) 

0 (0) 

3 (100.0) 

3 (100.0) 

46 (88.5) 

2 (100.0) 

0.7950 

Gross appearance     

 

Type 0-I  

Type 0-II  

Type 0-III 

0 (0) 

0 (0) 

6 (17.1) 

3 (100.0) 

22 (100.0) 

29 (82.9) 

0.0925 

Tumor size     

 
≤2 cm 

>2cm 

0 (0) 

6 (19.4) 

29 (100.0) 

25 (80.6) 
0.0242# 
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Tumor differentiation status    

 

Well 

Moderately 

Poorly 

0 (0) 

5 (11.6) 

1 (6.3) 

1 (100.0) 

38 (88.4) 

15 (93.7) 

0.7836 

Lauren Classification     

 
Intestinal  

Diffuse 

4 (14.8) 

2 (8.7) 

23 (85.2) 

21 (91.3) 
0.6740# 

WHO classification     

 

Tubular adenocarcinoma 

Poorly cohesive carcinomas 

Mixed carcinoma 

Undifferentiated carcinoma 

5 (10.4) 

1 (12.5) 

0 (0) 

0 (0) 

43 (89.6) 

7 (87.5) 

1 (100.0) 

3 (100.0) 

0.9169 

Depth of tumor invasion    

 
pT1a 

pT1b 

0 (0) 

6 (19.4) 

29 (100.0) 

25 (80.6) 
0.0244# 

Tumor budding score     

 

Low (Bd1) 

Moderate (Bd2) 

High (Bd3) 

1 (2.0) 

4 (44.4) 

1 (50.0) 

48 (98.0) 

5 (55.6) 

1 (50.0) 

< 0.0001 

Bd: budding; n: number; WHO: World Health Organization; p values were determined using the (*) Chi-square 

test and (#) Fisher’s exact test. 

4.2. Risk factors for lymph node metastasis in early gastric cancer 

To identify the independent risk factors for lymph node metastasis (LNM) among the examined clinical and 

pathological features, a multivariable logistic regression analysis was conducted on the factors that showed a 

significant association with LNM in the univariate analysis (Table 3). The results revealed that tumor budding, 

characterized by low (odds ratio [OR] = 48, p = 0.026) and moderate (OR = 38.4, p = 0.003) scores, independently 

emerged as risk factors for LNM. The relationship between tumor budding grades and LNM in early gastric cancer 

(EGC) is illustrated in Figure 1. 

Table 3. Multivariate logistic regression analyses of the potential risk factors for lymph node metastasis in early 

gastric cancer 

Variables Odds ratio 95% Confidence interval p 

Tumor size     

 
≤2 cm 

>2cm 

1 

1 

- 

- 

- 

- 

Depth of tumor invasion    

 
pT1a 

pT1b 

1 

1 

- 

- 

- 

- 

Tumor budding score    

 

Low (Bd1) 

Moderate (Bd2) 

High (Bd3) 

48 

38.4 

1 

1.591 - 1447.691 

3.564 - 413.666 

- 

0.026 

0.003 

- 

Bd: budding; (-): omitted. 
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Fig. 1: Histology representative images of tumor budding grades based on the ITBCC 2016 and lymph node 

metastasis. (A): Low grade of tumor budding (Bd1). (B): Moderate grade of tumor budding (Bd2). (C): High 

grade of tumor budding (Bd3). (D): Lymph node metastasis in submucosa gastric cancer patient. Arrows 

indicatetumor bud cell clusters; H&E: 400x. 

5. Discussion 

Lymph node metastasis (LNM) status is a crucial determinant of treatment selection and prognosis in early gastric 

cancer (EGC) [37]. In this study, the rate of LNM was found to be 10%. This finding is consistent with earlier 

reports, such as Lim et al.'s study conducted in Korea which recorded a rate of 9.6% [38], and Sung et al.'s 

investigation in China which found the rate to be 13.7% [28]. Conversely, other studies have reported higher rates 

of LNM than our findings. For instance, Wang et al. conducted a study in China, which recorded a rate of 14.1% 

[39] , while An et al. recorded a rate of 19.4% in Korea [7] , and Gulluoglu et al. found a rate of 27.0% in Turkey 

[20]. The variations in the LNM rates across studies may be attributed to several factors, including differences in 

sample size, epidemiological features, geographical location, and sampling methods. Therefore, it is crucial to 

consider these factors when interpreting the results of different studies. 

Our study revealed that a majority of EGC patients (61.7% of cases) were aged 60 years or older. This finding 

aligns with global data, which indicate that gastric cancer primarily affects older individuals, with a median age 

of 68 years, and that approximately six out of every ten individuals diagnosed each year are 65 years of age or 

older. [40]. Furthermore, we observed a higher incidence of EGC in males (71.7%) than females (28.3%), which 

is consistent with global statistics indicating that males have a higher lifetime risk of developing gastric cancer 
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than females, with a ratio of 1 in 95 and 1 in 154, respectively [40]. The gender disparity in gastric cancer incidence 

is thought to be influenced by various factors, including lifestyle habits and physiology, such as postmenopausal 

status in older women, where decreased levels of estrogen are associated with a reduced risk of developing gastric 

cancer [41]. Our study found no significant correlation between age, sex, and LNM (p = 0.3526 for age and p = 

0.3379 for sex) in EGC patients, which is consistent with several previous reports [7, 18-20, 42]. However, there 

is still controversy and inconsistency between studies regarding the relationship between age, gender, and LNM 

in EGC. For instance, Kim et al. reported that age was associated with LNM (p = 0.004) but was not an 

independent risk factor, while sex was unrelated to LNM [15]. Alternatively, Du et al. found that age was 

associated with LNM (p < 0.05) but was not an independent risk factor in multivariable logistic regression 

analysis, while sex was associated with LNM (p < 0.01) and an independent risk factor (OR = 1.6; p < 0.05) [17]. 

Chen et al. reported that both age and sex were associated (p < 0.001) and independent risk factors for LNM (OR 

= 0.975, p = 0.004 for age; and OR = 0.47, p < 0.001 for sex) [16]. Hence, additional investigations are necessary 

to gain a deeper understanding of the intricate relationship between age, gender, and LNM in EGC. 

The current study found that the antrum had the highest rate of EGC at 86.7%, which is consistent with previous 

studies reporting that the most common tumor location is the antrum. Kim et al. reported a prevalence of 57.5% 

[43], Jeong et al. found it to be 56.0% [44], while Crane et al. noted that 32.2% of EGC cases were exclusively 

located in the antrum [45]. This pattern may be attributed to the progression of gastric atrophy from the antrum to 

the body along the lesser curvature of the stomach, which is often influenced by Helicobacter pylori infection 

[46]. These findings emphasize the importance of careful examination of the antrum angle and lesser curvature 

during endoscopic screening for gastric cancer, particularly in areas with high Helicobacter pylori infection rates 

where these locations are frequently overlooked. Although the current study showed no significant association 

between tumor location and LNM, which is consistent with several previous studies [7, 15, 16, 19, 20, 42], other 

studies have reported mixed results. For example, Wang et al. reported a significant association between tumor 

location and LNM (p = 0.001), but it is unclear whether this relationship is an independent risk factor for LNM 

[18]. Du et al. found that, while univariate analysis showed an association between cardia and corpus/fundus 

location and LNM (p < 0.01), multivariable analysis only identified cardia location as an independent risk factor 

for LNM (odds ratio = 0.5, p < 0.05) [17]. These discrepancies may arise from differences in tumor location 

classification methods, suggesting that the choice of classification system may impact the evaluation of LNM 

status in EGC. 

The present study utilized the endoscopic superficial appearance classification system to categorize EGC as type 

0. Based on the Paris Classification, type 0-I lesions are rare and pose a very low risk of progressing to carcinoma, 

whereas non-polyposis lesions are classified as flat (0-II) or excavated/ulcerative (0-III) lesions [47]. In our study, 

type 0-I was the least common, accounting for only 5.0% of cases, while type 0-II and type 0-III accounted for 

36.7% and 58.3%, respectively. In other studies, type 0-II lesions represented 70-80% of EGC cases and were 

recommended for endoscopic resection, whereas most type 0-III lesions were recommended for surgical resection 

[47-49]. Therefore, the application of this classification system in EGC screening and clinical practice can guide 

appropriate treatment methods and prognostication [50]. Interestingly, our study revealed no significant 

association between gross appearance and LNM, which is consistent with several previous studies [7, 17-20]. This 

finding suggests that gross appearance may not be a reliable predictor of LNM in EGC.  

Tumor size is a crucial factor in the choice of treatment for EGC. ESD and EMR are recommended for tumors 

size ≤2 cm with limited mucosa, histologically well differentiated, and no ulceration [51]. Compared to 

gastrectomy, these methods are less invasive and significantly improve the quality of life for patients with EGC 

[52]. In our study, 48.3% of patients had tumors size ≤2 cm, making it possible to consider using ESD and EMR 

methods. However, the safety of endoscopic resection is still controversial. For instance, Sui et al. reported that 

the ratio of LNM was 2.9% in patients with absolute indications for endoscopic resection methods [53]. 

Additionally, in Yang et al.'s study, when using extended indications for tumors > 2cm, the ratio of LNM was 

1.1%, while no cases of LNM occurred in the surgical group [54]. In our study, univariate analysis showed a 

statistically significant association between tumor size and LNM. This finding is consistent with recent reports, 

where tumor size > 2 cm is a risk factor for LNM [15, 21-23]. However, the results of our study's multivariable 

logistic regression analysis did not confirm tumor size as a risk factor for LNM. This discrepancy may be due to 

our study's small sample size, which is a limitation. 
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The differentiation status of tumors is a crucial prognostic factor in EGC. Our study found that 1.7% of EGC cases 

were well differentiated, 71.6% were moderately differentiated, and 26.7% were poorly differentiated. However, 

the proportion of tumor differentiation varies significantly between studies. For example, Bausys et al. reported 

that 20.2% of EGC cases were well differentiated, 32.1% were moderately differentiated, and 47.7% were poorly 

differentiated [42]. Other studies have classified gastric cancer as differentiated and undifferentiated, with varying 

ratios, including 59.5% and 40.5% reported by Gulluoglu et al. [20], 55.7% and 44.3% reported by Sung et al. 

[28], and 58.1% and 41.9% reported by An et al. [7]. Thus, the proportion of tumor differentiation grades varies 

depending on the method of classification used in different studies. In our study, we found no association between 

tumor differentiation status and LNM, which is consistent with previous reports [28, 38, 55]. However, some 

studies suggest that tumor differentiation status is associated with LNM [7, 24]. Therefore, the relationship 

between tumor differentiation status and LNM remains a controversial topic among different studies. 

The Lauren classification holds significant importance in the clinical management guidelines for gastric cancer. 

It classifies gastric cancer into two main types, namely intestinal and diffuse, which exhibit distinct prognoses and 

treatment approaches. Endoscopic resection is typically employed for the treatment of the intestinal type, whereas 

gastrectomy with lymph node dissection is recommended for the diffuse type [56, 57]. In our study, we 

investigated the prognostic value of Lauren classification in EGC by examining its relationship with LNM. We 

found that the proportion of LNM of intestinal and diffuse types was 14.8% and 8.7%, respectively, and we 

observed no statistically significant association with LNM (p = 0.6740). However, the number of cases studied 

was small. Other studies have also evaluated the association between Lauren classification and LNM in EGC. For 

example, Ji et al. reported that Lauren classification was associated with LNM by univariate analysis (p < 0.0001), 

but it was not an independent potential risk factor for LNM in multivariable analysis (p > 0.05) [25]. Similarly, 

Pyo et al. found that the diffuse and mixed types had a higher risk of LNM (OR = 2.09; p < 0.001 for diffuse type 

and OR = 2.02; p < 0.001 for mixed type) [26]. Therefore, the association between Lauren classification and LNM 

in EGC remains inconsistent across studies. 

Our study utilized the WHO classification to identify four types of EGC, with tubular adenocarcinoma comprising 

the highest proportion at 80.0%, followed by poorly cohesive carcinomas (13.3%), undifferentiated carcinoma 

(5.0%), and mixed carcinoma (1.7%). While proportions vary between studies, tubular adenocarcinoma remains 

the most commonly reported type. For instance, Kataoka et al. found that tubular adenocarcinoma accounted for 

43.2%, followed by poorly cohesive carcinomas at 41.3% [58], while Park et al. recorded the highest proportion 

of tubular adenocarcinoma at 60.9%, followed by poorly cohesive carcinomas at 37.6% [59]. Aizawa et al. also 

reported the highest proportion of tubular adenocarcinoma at 46.9%, followed by poorly cohesive carcinomas at 

35% [60]. Our study investigated the relationship between the WHO classification and LNM, revealing that the 

proportion of LNM was highest in poorly cohesive carcinomas (12.5%), followed by tubular adenocarcinoma 

(10.4%), with no LNM in the remaining types. However, this difference was not statistically significant (p = 

0.9169). Lai et al. reported that tubular adenocarcinoma increases the risk of LNM in EGC (Hazard ratio = 1.920, 

p < 0.001 for moderately-differentiated adenocarcinomas, and Hazard ratio = 1.920, p < 0.001 for poorly-

differentiated adenocarcinomas) [27]. Given the paucity of studies examining the relationship between the WHO 

classification and LNM in EGC, further research is warranted. 

In our study, the distribution of patients with gastric cancer was 48.3% and 51.7% for stage pT1a and pT1b, 

respectively. The proportion of pT1a and pT1b stages also varied in other studies. For instance, Sung et al. reported 

proportions of 52.6% and 47.4%, respectively [28], while Wang et al. recorded 83.8% and 16.2% [39], and 

Gulluoglu et al. reported 30.1% and 69.9% [20]. We observed no LNM cases in the pT1a stage, but pT1b had 

19.4% cases by univariate analysis (p = 0.0244). Nevertheless, according to the results of multivariate logistic 

regression analysis, the depth of tumor invasion did not emerge as an independent risk factor for lymph node 

metastasis (LNM). It is worth noting that previous studies have indicated a higher LNM rate associated with 

deeper invasion, highlighting its significance as an independent risk factor for LNM in early gastric cancer (EGC).. 

For instance, Wang et al. demonstrated that pT1a had a 6.0% LNM rate, while pT1b had a 56.2% LNM rate 

(p<0.0001), with the risk of LNM (OR (T1b/T1a) = 20,057, p<0.0001) [29]. Similarly, Sung et al. noted that pT1a 

had a 4.1% LNM rate, while pT1b had a 24.3% LNM rate (p<0.001), with the risk of LNM (OR (T1b/T1a)) = 

4.91, p<0.001) [28].  
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As a result, increased tumor invasion depth is linked to a greater likelihood of lymph node metastasis (LNM), 

serving as an independent risk factor in early gastric cancer (EGC). However, due to the limited sample size in 

our study, further research is needed to establish sufficient statistical power and validate this correlation. 

Tumor budding is considered an important prognostic factor for several malignancies, including colorectal cancer, 

but its role in EGC remains controversial. In our study, we found that 81.7% of EGC cases had low-grade, 15.0% 

had moderate-grade, and 3.3% had high-grade tumor budding. These results differed from those of previous 

studies. For example, Yao et al. reported rates of low and high-grade tumor budding as 41.5% and 13.4%, 

respectively [30], while Yim et al. reported rates of 59.9% and 40.1% for low-grade (Bd1) and high-grade (Bd2, 

3) tumor budding, respectively [19]. These differences may have been due to variations in tumor budding 

grouping, sample size, and study populations. Our study showed that tumor budding scores were associated 

with  LNM, with LNM proportions of 2.0%, 44.4%, and 50% for low, moderate, and high-grade tumor budding, 

respectively, with p < 0.0001 by univariate analysis. Multivariable logistic regression analysis showed that the 

risk of LNM was OR = 48 (p = 0.026) for low-grade tumor budding and OR = 38.4 (p = 0.003) for moderate-

grade tumor budding. These results were consistent with those of other studies. For example, Yao et al. reported 

that tumor budding was significantly associated with LNM (p < 0.01) and was an independent risk factor for LNM 

[30]. Similarly, Yim et al. found that the percentage of LNM for low-grade and high-grade tumor budding was 

2.9% and 45.7%, respectively (p < 0.001), with a hazard ratio of 15,907 (p<0.001) for LNM [19]. Gullugolu et al. 

showed that in patients with pT1b stage and tumor budding, the LNM ratio was 75.9%, higher than in the group 

without tumor budding (24.1%) (p<0.0001), and the risk of LNM for tumor budding was OR = 8,871 (p<0.0001) 

[20]. Du et al. reported that the percentage of LNM was 36.3% in the group with tumor budding, higher than in 

the group without tumor budding (10.2%) (p<0.01), with a risk of LNM for tumor budding of OR = 3.3 (p<0.01) 

[17]. Hence, tumor budding stands as a standalone risk factor for the prediction of lymph node metastasis (LNM) 

in early gastric cancer (EGC). 

However, our study had some limitations, including a small sample size, and being conducted at a single facility, 

which limits the generalizability of our findings to the entire population of EGC in Vietnam. 

Conclusions 

Our research revealed that factors such as age, sex, tumor location, gross appearance, tumor differentiation status, 

Lauren classification, and World Health Organization (WHO) classification were not significantly associated with 

lymph node metastasis (LNM) in early gastric cancer (EGC). However, tumor size, depth of tumor invasion, and 

tumor budding showed potential as parameters for assessing and predicting the risk of LNM. Particularly, low and 

moderate grades of tumor budding emerged as independent risk factors for LNM. These findings underscore the 

importance of considering tumor budding as a crucial factor in predicting LNM and determining the appropriate 

treatment approach for EGC patients. To validate our findings and gain a more comprehensive understanding of 

the risk factors for LNM in EGC, further studies with larger sample sizes and multi-center settings are necessary. 
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