
Vol:.(1234567890)

Gastric Cancer (2018) 21:672–679
https://doi.org/10.1007/s10120-017-0789-3

1 3

ORIGINAL ARTICLE

Indication for endoscopic treatment based on the risk of lymph node 
metastasis in patients with Siewert type II/III early gastric cancer

Jeung Hui Pyo1 · Hyuk Lee2  · Yang Won Min2 · Byung‑Hoon Min2 · Jun Haeng Lee2 · Kyoung‑Mee Kim3 · 
Heejin Yoo4 · Soohyun Ahn4 · Jae J. Kim2

Received: 8 June 2017 / Accepted: 7 December 2017 / Published online: 14 December 2017 
© The International Gastric Cancer Association and The Japanese Gastric Cancer Association 2017

Abstract
Background Because of the poor prognosis of proximal gastric cancers, there is debate as to whether the conventional indi-
cations for endoscopic resection can be used.
Methods Among subjects who underwent surgery for esophagogastric junction or gastric cardia cancer, 256 patients with 
T1 type II/III of the Siewert classification were included in this study. The association of lymph node metastasis (LNM) 
with each variable was analyzed using logistic regression models. A receiver operating characteristic curve was used to 
determine the discriminatory ability of the model. Propensity score-matched non-cardia cancer patients were selected to 
compare LNM and long-term survival rates.
Results Of the 256 patients with T1 Siewert II/III gastric cancer, 21 (8.2%) had LNM. Because there was no LNM in 
T1a cancers, risk factors were analyzed only in patients with T1b. Tumor size (OR 1.42, 95% CI 1.10–1.82, P = 0.007) 
and lymphovascular invasion (LVI) (OR 5.13, 95% CI 1.88–14.06, P = 0.002) were determined to be predictors of LNM 
(sensitivity = 66.7% and specificity = 81.6%). Among patients without LVI, the groups with negligible risk for LNM were 
mucosa-confined cancer, or SM1 cancer with a tumor size ≤3 cm. No LNM was observed in patients satisfying the absolute 
or extended criteria for endoscopic resection of early gastric cancers. LNM and long-term survival rates of patients with 
Siewert II/III did not differ significantly compared with matched non-cardia cancer patients.
Conclusions Tumor size and LVI were associated with LNM in patients with early Siewert type II/III gastric cancer, and the 
expanded indication for endoscopic resection may be used.
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Introduction

Adenocarcinoma originating from the esophagogastric junc-
tion (EGJ) has been recently rapidly increasing in incidence 
in both Western and Eastern countries [1, 2]. In addition to 
histological classification, stratification according to ana-
tomical location has been suggested [3–5]. Gastric cancers 
of proximal origin (cardia/EGJ) are reported to have poor 
prognosis when compared with distal cancers (body, antrum) 
[5]. Carcinomas originating from the proximal region have 
been reported to have a poor prognosis, with 5-year survival 
rates of 24–36% [6, 7]. In 1996, Siewert proposed a classifi-
cation of EGJ adenocarcinomas, based on their location [8], 
which has been used by surgeons to guide treatment plans. 
Type I tumors are true esophageal cancers treated with thor-
acotomy, whereas type II and III are regarded as equivalent 
tumors and are surgically approached in this manner [9, 10].
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Endoscopic resection of cardia or EGJ cancers has the 
great advantage of avoiding total gastrectomy, which affects 
patient quality of life [11–13]. However, there is still uncer-
tainty about the appropriate treatment of early gastric cancer, 
considering the poor prognosis of proximal gastric cancers 
as reported in previous studies [5, 6]. There is debate as to 
whether the conventional indications for endoscopic resec-
tion can be used. To the best of our knowledge, no study has 
evaluated the feasibility of endoscopic resection of cardia or 
EGJ cancers based on the status of lymph node metastasis 
(LNM). There is only limited evidence for the validity of the 
absolute or expanded indications for endoscopic resection 
of cardia or EGJ cancers. The evaluation of risk factors that 
predict the presence of LNM may help identify patients who 
are at low risk for LNM and would benefit from avoiding an 
unnecessary total gastrectomy. Therefore, the aim of this 
study was to evaluate the risk factors associated with LNM 
and identify patients with a negligible risk of LNM in early 
Siewert type II and III gastric cancer.

Methods

Patients

Patients were selected from the prospective database of the 
Department of Surgery, Samsung Medical Center between 
January 2002 and March 2017. Among subjects who under-
went surgery for EGJ or cardia cancer, 256 patients with 
pathologically diagnosed T1 (confined to the mucosa or 
submucosal cancer) type II or III according to the Siewert 
classification [14] were included. Siewert subtypes of EGJ 
adenocarcinoma were determined based on the findings of 
an endoscopic examination and the pathological analysis of 
resected specimens. Type I is defined as tumors with the 
epicenter located 1–5 cm above the EGJ regardless of inva-
sion to the EGJ; type II are tumors that invade the EGJ with 
the epicenter located between 1 cm above and 2 cm below 
the EGJ; and type III are tumors that invade the EGJ, with 
the epicenter located 2–5 cm below the EGJ.

In our institution, Siewert II/III gastric cancer is treated 
based on the Japanese Gastric Cancer Treatment Guidelines 
[15]. Early gastric cardia cancers meeting the absolute cri-
teria (differentiated mucosal cancer without ulceration, and 
≤2 cm based on gross endoscopic findings) will undergo 
endoscopic resection and those beyond the criteria will be 
candidates for surgery. However, according to the post-endo-
scopic resection pathological findings, those meeting the 
expanded criteria (SM1 and ≤3 cm, or an ulcerative mucosal 
lesion >3 cm) will be monitored, whereas those beyond the 
expanded criteria will undergo additional surgery. Because 
the location of these cancers makes endoscopic resection 

challenging, the feasibility of such a procedure is determined 
by an endoscopist with at least 5 years of experience.

The clinicopathological factors examined included age, 
sex, tumor location, macroscopic appearance, size, invasion 
depth, presence of lymphovascular invasion (LVI), and pres-
ence of LNM. Macroscopic appearance of the tumor was 
classified into four types: elevated (I, IIa, I + IIa, IIa + IIb), 
flat (IIb), depressed (IIc, IIc + III, III), and mixed (other). 
Submucosal invasion was divided into “upper third” (SM1 
<500 μm from the muscularis mucosae), “middle third” 
(SM2), and “lower third” (SM3). R0 resection was defined 
as resection of the tumor without histological evidence of 
cancer in the lateral or vertical margins. Overall survival was 
determined from the date of surgery to death, disease-spe-
cific survival from the date of surgery to death from gastric 
cancer, and recurrence-free survival from the date of surgery 
to first relapse. This study was approved by the Institutional 
Review Board of Samsung Medical Center.

Surgical procedure

Total gastrectomy was the most common surgery performed, 
with proximal gastrectomy performed rarely after 2008. The 
extent of lymph node dissection (D1+, D2, and D2+) was 
based on the Japanese Gastric Cancer Treatment Guidelines 
[15]. D2 or D2+ was performed whenever nodal involve-
ment was suspected. Roux-en-Y reconstruction was prefer-
entially performed after total gastrectomy, with esophago-
gastrostomy being performed after proximal gastrectomy.

Histopathological evaluation

The tumor specimens were fixed in 10% formalin and then 
cut into 5-μm sections, embedded in paraffin blocks, and 
stained with hematoxylin and eosin. Complete histopatho-
logical examination was performed by expert pathologists. 
Histologically, tumors were classified into either differenti-
ated (including papillary, well-differentiated, or moderately 
differentiated tubular adenocarcinoma) or undifferentiated 
(poorly differentiated adenocarcinoma or signet ring cell 
carcinoma) types. Early gastric cancers with components 
of both differentiated and undifferentiated carcinoma were 
classified according to the quantitatively predominant his-
tological type [16]. To identify LNM, lymph nodes were cut 
into two pieces, with the cut surface being examined with 
hematoxylin and eosin staining. Tumors were staged accord-
ing to the American Joint Committee on Cancer Staging 
Manual (7th edition) [17].

Statistical analysis

The primary endpoint was LNM. Continuous variables were 
reported as mean ± standard deviation (SD), and categorical 
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variables were presented as percentages. Differences 
between continuous variables were compared using the 
Wilcoxon rank-sum test, whereas differences between cat-
egorical variables were analyzed using the Fisher exact test, 
and a logistic regression model was used to calculated the 
odd ratios (OR) and corresponding 95% confidence intervals 
(CI) of each potential predictor. Univariate analysis was first 
calculated for each variable, and then multivariate analysis 
using backward elimination according to a selection crite-
rion of P = 0.05. For an unbiased comparison of prognosis, 
we performed a propensity score-matching analysis between 
cardia and non-cardia cancer groups. Propensity scores were 
estimated using a logistic regression model of the follow-
ing covariates: gastric cancer stage (T1) and patient’s age 
and sex. To compare the LNM rate of patients with cardia 
and matched non-cardia cancer, the generalized estimating 
equation was used for data analysis. Only variables with a 
P < 0.05 in the univariable analysis were included in the 
multivariable analysis. To assess the discriminatory abil-
ity of the model, a receiver operating characteristic (ROC) 
curve was used to determine the area under the curve (AUC). 
For model validation, we drew 1000 bootstrap samples and 
estimated the bias-corrected ORs and AUCs. Survival in 
cardia and matched non-cardia cancers was estimated with 
the Kaplan–Meier method. The association of potential risk 
factors with long-term outcomes was tested by clustered 
Cox proportional hazards regression analysis. Here also we 
only included variables having a P < 0.05 in the univariable 
analysis in the multivariable analysis. P < 0.05 was con-
sidered statistically significant. All statistical analyses were 
conducted using SAS software, version 9.4 (SAS Institute, 
Cary, NC, USA).

Results

Baseline characteristics

Table 1 presents baseline characteristics of patients with 
Siewert type II and III cancers. Of the 256 patients with T1 
Siewert type II/III cancer, 21 (8.2%) had LNM. The mean 
age of the patients was 60.0 (SD, ±9.6) years, and a male 
predominance (79.7%) was observed in the sample. Among 
the patients, 65.6% were Siewert type II and 34.4% were 
Siewert type III, with the distribution of Siewert type not 
differing significantly among the LNM-positive and LNM-
negative groups (P = 0.092). Patients underwent either total 
gastrectomy (93.4%) or proximal gastrectomy (6.6%), and all 
patients had R0 resections. A total of 237 patients (92.6%) 
underwent D2 or more radical lymphadenectomy; the mean 
number (SD) of lymph nodes retrieved was 41.3 (±17.9), 
without a significant difference between those with and with-
out LNM (P = 0.868). The distribution of positive LNM is 

shown in Online Resource 1. The nodal station showing the 
highest index was the lesser curvature node (No. 3, 67%), 
followed by the left cardia (No. 2, 17%), left gastroepiploic 
vessels (No. 4sb, 8%), left gastric artery (No. 7, 4%), and 
the splenic artery (No. 11, 4%). The elevated macroscopic 
type (42.9%) was most prominent in patients with positive 
LNM, as compared to depressed type (56.6%) in patients 
with no LNM. When compared with negative LNM patients, 
positive LNM patients had a significantly larger tumor size 
(4.8 ± 3.1 vs. 3.1 ± 1.7, P = 0.003), and the proportion of 
patients with positive LVI was higher (57.1% vs. 13.2%, 
P < 0.001). Among LNM-positive patients, there was no 
mucosal-confined cancer, and they had a higher proportion 
of deep submucosal (SM2 or 3) cancers (90.4% vs. 41.3%, 
P < 0.001) when compared to LNM-negative patients.

Furthermore, there was no significant difference in LNM 
rate between Siewert II/III T1 cancers (8.1%) and matched 
non-cardia T1 cancers (7.9%) (OR 0.78, 95% CI 0.37–1.67, 
P = 0.528) (Online Resource 2).

Risk factor analysis

Because there was no LNM in mucosa-confined (T1a) 
gastric cancers, risk factors were analyzed in patients with 
submucosal invasion (T1b) (Table 2). Univariate analysis 
showed that patients with positive LNM had a significantly 
larger tumor size (OR 1.43, 95% CI 1.14–1.78, P = 0.002), 
and a higher proportion of positive LVI (OR 5.63, 95% CI 
2.15–14.71, P < 0.001), than did subjects without LNM. 
Depth of invasion showed a borderline level of statistical sig-
nificance (OR 4.31, 95% CI 0.96–19.31, P = 0.056). After 
the multivariate analysis, two predictors remained in the final 
model: tumor size (OR 1.42, 95% CI 1.10–1.82, P = 0.007) 
and LVI (OR 5.13, 95% CI 1.88–14.06, P = 0.002). From 
the ROC curve, the multivariate model had an AUC of 0.75 
(Fig. 1). Based on the Youden index, the optimal cutoff of 
the final model was found at a predicted probability = 0.187, 
providing a sensitivity of 66.7% (14 of 21) and specificity of 
81.6% (115 of 141). Using the logistic regression equation, 
the probability of positive LNM status (PLNM) is given by

where LVI = 1 if positive and LVI = 0 if negative, and size 
is the tumor size. The cutoff of probability at 0.187 yielded 
the risk of LNM as a function of tumor size and presence of 
LVI (Fig. 2). The model validation was accomplished with 
1000 bootstrap resamples with replacement, and the mean 
AUC was 0.76 (95% CI 0.75–0.76) (Fig. 3).

In clinical practice, the presence of LVI in the endoscopi-
cally resected specimen indicates a high risk of LNM, and 
standard surgical resection with nodal dissection is usually 
recommended. Therefore, we calculated the LNM rates by 

PLNM =
e
(−3.843+0.349× size +1.636×LVI)

1 + e(−3.843+0.349×size +1.636×LVI)
,
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tumor size and invasion depths among the T1b gastric can-
cers without LVI (Table 3). In patients with SM1 (superficial 
submucosal invasion <500 µm), there was no LNM in any 
tumor sized ≤3 cm. However, in patients with SM2/3 (deep 
submucosal invasion ≥500 µm), LNM rate was 28.6% (2/7), 
even in the smallest tumor size group (≤1 cm).

Based on the criteria for endoscopic resection of early 
gastric cancers, no LNM was observed in the 113 patients 
satisfying the absolute or extended criteria (Table 4).

Long‑term survival

The 5-year overall survival, disease-specific survival, and 
recurrence-free survival rates in Siewert type II/III early gas-
tric cancers were 96.3%, 98.6%, and 99.0%, respectively. 

O n comparing long-term survival in patients with Siewert 
II/III T1 cancers and matched non-cardia T1 cancers, the 
overall survival [hazard ratio (HR), 0.43, 95% CI 0.18–1.01, 
P = 0.053], disease-specific survival (HR 0.50, 95% CI 
0.10–2.61, P = 0.409), and recurrence-free survival (HR 
0.61, 95% CI 0.13–2.91, P = 0.532) did not differ signifi-
cantly (Online Resource 3–5).

Discussion

In this study, we determined tumor size and LVI as the 
predictors of LNM in patients with T1b Siewert type II/III 
gastric cancers. A risk prediction model for LNM was devel-
oped, which was validated using bootstrap resampling. As it 

Table 1  Baseline characteristics 
of patients with Siewert II/III 
cancer

LNM lymph node metastasis, M mucosal cancer, SM1 submucosal invasion  <500  µm, SM2 submucosal 
invasion 500–1000 µm, SM3 submucosal invasion ≥1000 µm, SD standard deviation

Total (n = 256) LNM (−) (n = 235) LNM (+) (n = 21) P value

Age (years), mean ± SD 60.0 ± 9.6 60.1 ± 9.6 58.6 ± 10.0 0.590
Sex, n (%) 1.000
 Male 204 (79.7) 187 (79.6) 17 (81.0)
 Female 52 (20.3) 48 (20.4) 4 (19.0)

Siewert type, n (%) 0.092
 II 168 (65.6) 158 (67.2) 10 (47.6)
 III 88 (34.4) 77 (35.8) 11 (52.4)

Extent of surgery, n (%) 1.000
 Total gastrectomy 239 (93.4) 219 (93.2) 20 (95.2)
 Proximal gastrectomy 17 (6.6) 16 (6.8) 1 (4.8)

Extent of nodal dissection, n (%) 0.938
 D1 + 19 (7.4) 18 (7.7) 1 (4.8)
 D2 127 (49.6) 117 (49.8) 10 (7.9)
 D2 + 110 (43.0) 100 (42.6) 10 (9.1)

Number of dissected lymph 
nodes, mean ± SD

41.3 ± 17.9 41.3 ± 18.4 40.9 ± 10.9 0.890

Macroscopic type, n (%) 0.048
 Elevated 54 (21.1) 45 (19.1) 9 (42.9)
 Flat 47 (18.4) 45 (19.1) 2 (9.5)
 Depressed 141 (55.1) 133 (56.6) 8 (38.1)
 Mixed 14 (5.5) 12 (5.1) 2 (9.5)

Tumor size (cm), mean ± SD 3.2 ± 2.0 3.1 ± 1.7 4.8 ± 3.1 0.003
Histology, n (%) 0.649
 Differentiated 157 (61.3) 143 (60.9) 14 (66.7)
 Undifferentiated 99 (38.7) 92 (39.1) 7 (33.3)

Depth of invasion, n (%) < 0.001
 M 94 (36.7) 94 (40.0) 0 (0)
 SM1 46 (18.0) 44 (18.7) 2 (9.5)
 SM2 43 (16.8) 36 (15.3) 7 (33.3)
 SM3 73 (28.5) 61 (26.0) 12 (57.1)

Lymphovascular invasion, n (%) < 0.001
 Negative 213 (83.2) 204 (86.8) 9 (42.9)
 Positive 43 (16.8) 31 (13.2) 12 (57.1)
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is generally accepted that patients with LVI should undergo 
surgery, we searched for the group with a negligible risk 
of LNM among patients without LVI, which were mucosa-
confined cancers, or SM1 cancers with tumors ≤3 cm in 

size. Moreover, the LNM and long-term survivals of patients 
with T1 Siewert gastric cancer were not significantly differ-
ent with matched non-cardia cancer patients. Therefore, the 
same expanded indication for endoscopic resection can also 
be applied to patients with Siewert type II/III.

Previous studies regarding the endoscopic resec-
tion of EGJ or cardia cancers generally evaluated safety 
and efficacy based on the curative resection rates, pro-
cedure-related adverse events, or local recurrence using 

Table 2  Logistic regression 
analysis in T1b Siewert II/III 
cancer

SM1 superficial submucosal invasion <500 µm, SM2/3 deep submucosal invasion ≥500 µm, OR odds ratio, 
CI confidence interval
a  Backward selection method was applied (significance criteria 0.05 for stay)

Univariate analysis Multivariate analysis

OR (95% CI) P value OR (95% CI) P  valuea

Age 0.97 (0.93–1.02) 0.278
Sex 0.883
 Male 1.00
 Female 1.09 (0.34–3.52)

Macroscopic type 0.237
 Elevated or flat 1.00
 Depressed 0.57 (0.23–1.44)
 Tumor size 1.43 (1.14–1.78) 0.002 1.42 (1.10–1.82) 0.007

Histology 0.662
 Differentiated 1.00
 Undifferentiated 0.81 (0.31–2.12)

Depth of invasion 0.056
 SM1 1.00
 SM2/3 4.31 (0.96–19.31)

Lymphovascular invasion < 0.001 0.002
 Negative 1.00 1.00
 Positive 5.63 (2.15–14.71) 5.13 (1.88–14.06)

Fig. 1  Receiver operating characteristic curve analysis of the pre-
dicted probabilities of the multivariate logistic regression model in 
the presence of lymph node metastasis. AUC  area under the curve

Fig. 2  Risk of lymph node metastasis as a function of tumor size and 
presence of lymphovascular invasion. LNM lymph node metastasis, 
LVI lymphovascular invasion
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endoscopically resected tumors [18–21]. This method 
limits the evaluation of risks associated with lymph node 
involvement, which is a strong prognostic predictor for 
survival [22]. In our study, we evaluated the lymph node 
involvement in patients who underwent surgery for T1 gas-
tric cancers of Siewert type II/III, and developed a risk 
prediction model for LNM that incorporated the tumor 
size and LVI status, which showed adequate discrimina-
tion. To the best of our knowledge, this is the first study 

to evaluate the lymph node patterns in early Siewert type 
II/III cancers.

Gastric cardia cancer appears more aggressive and con-
sequently has a worse long-term prognosis than non-cardia 
cancers. Studies reported a higher incidence of LNM in car-
dia cancer when compared to non-cardia cancer [6, 23]. A 
systematic review of publications investigating gastric cardia 
cancer demonstrated that patients with locoregional LNM 
had the longest survival, with survival rates decreasing with 
distant LNM [24]. Furthermore, Saito et al. demonstrated a 
significantly higher LNM and worse 5-year survival in car-
dia cancer, compared with other sites. The lymph node and 
hematological recurrence rates were also higher in cardia 
cancers than other sites [6]. Moreover, Chen et al. used a 
semi-parametric method to demonstrate that, among patients 
with gastric cancer, adenocarcinomas of the cardia have 
shorter life expectancies and more expected years of life 
lost [25]. Despite the aggressive potential of gastric cardia 
cancers compared to non-cardia cancers, the risk of LNM 
and long-term survival in the early stages of the disease do 
not differ significantly. Although the reasons for such behav-
ior are unclear, several mechanisms have been proposed. 
The preferential spread pattern of cardia cancer involves the 
locoregional gastric lymph node stations early followed by 
invading distal lymph nodes, which will affect the chance 
of survival [24]. In other words, early stages of gastric with 
only locoregional LNM may have a good prognosis regard-
less of location, but advanced cardia cancer that has signs 

Fig. 3  Validation of the predicted model based on 1000 bootstrap 
samples

Table 3  Lymph node metastasis 
rate, according to tumor size, 
in lymphovascular invasion-
negative T1b Siewert II/III 
cancer

SM1 superficial submucosal invasion <500 µm, SM2/3 deep submucosal invasion ≥500 µm

Tumor size 
(cm)

SM1 SM2/3

Each group (n, %) Accumulation (n, %) Each group (n, %) Accumulation (n, %)

≤1 0/2 (0) 0/2 (0) 2/7 (28.6) 2/7 (28.6)
1–2 0/7 (0) 0/9 (0) 0/23 (0) 2/30 (6.7)
2–3 0/10 (0) 0/19 (0) 2/30 (6.7) 4/60 (6.7)
3–4 1/14 (7.1) 1/33 (3.0) 6/27 (22.2) 10/87 (11.5)
>4 2/13 (15.4) 3/46 (6.5) 9/29 (15.8) 19/116 (16.4)

Table 4  Incidence of lymph 
node metastasis in Siewert II/
III cancer within criteria for 
endoscopic resection for early 
gastric cancer

LVI lymphovascular invasion, UL ulcer, SM1 submucosal invasion <500 µm

Mucosal cancer Submucosal cancer

UL (−) UL (+) SM1 SM2/3

≤ 2 cm > 2 cm ≤ 3 cm > 3 cm ≤ 3 cm > 3 cm Any size

Differen-
tiated 
(n %, 
95% CI)

0/94 (0) 0/19 (0) 1/20 (5.0, 0.0−14.6) 13/70 (18.6, 9.5−27.7)

Undiffer-
entiated 
(n %, 
95% CI)

1/7 (14.3, 0.0−40.2) 6/46 (13.0, 3.3−22.8)
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of distant LNM, which is a strong indicator of clinical out-
come [26], may have a significantly worse prognosis than 
non-cardia cancers. Furthermore, the location of cardia can-
cers is associated with a higher incidence of postoperative 
morbidity and mortality, especially in the elderly or patients 
with other comorbidities who might have limited treatment 
options in advanced stages of the disease, leading to worse 
prognosis. Also, it is easier to miss the early stages of the 
cancer during screening endoscopy in this location, with 
the result that the cancer is discovered at a later and more 
advanced stage.

The poor prognosis reported in patients with Siewert type 
II/III gastric cancers raises the question as to whether the 
same endoscopic resection criteria for early gastric cancer 
can be applied. Our data of 256 patients with Siewert II/
III gastric cancer demonstrated that there were no cases of 
LNM according to the absolute and extended criteria for 
endoscopic resection of early gastric cancers (Table 4). Fur-
thermore, we aimed to identify the group of patients with 
negligible LNM who were potentially suitable to undergo 
endoscopic resection, which were mucosa-confined tumors 
or SM1 cancers with tumor sizes ≤3 cm, without LVI. 
Therefore, despite the poor prognosis of proximal gastric 
cancer, the same criteria can be applied for endoscopic 
resection of Siewert type II/III early gastric cancer. A stricter 
indication may not be necessary. It may also be reasonable 
to explore close observation, without additional treatment, 
according to the histopathological findings of the resected 
specimen. This rationale could be especially applicable to 
elderly patients with comorbidities, averting surgical risk 
and improving quality of life by preserving the gastrointesti-
nal tract. Furthermore, considering the difficulties associated 
with accurate preoperative diagnosis caused by a narrow 
lumen and sharp angles in the cardia, the prediction model 
from this work is suitable as a staging technique to evaluate 
the need for additional surgery [2, 20].

Our study had several inherent limitations. First, although 
the majority of patients underwent D2 or D2+ lymphad-
enectomy, this study was not a randomized control study 
and the extent of lymphadenectomy was not consistent in 
all patients. Therefore, nodal metastases could have been 
underestimated in some patients, leading to a selection bias. 
Second, our study only used conventional hematoxylin and 
eosin staining, and therefore lymph node micrometastasis 
was difficult to diagnose. Molecular methods, including 
immunohistochemistry and reverse transcription-polymer-
ase chain reaction, are needed for the accurate diagnosis of 
micrometastasis [27].

In conclusion, we proposed a risk prediction model for 
LNM based on tumor size and LVI status in early Siewert 
type II/III tumors, and demonstrated that the same expanded 
indication for endoscopic resection can be used. These 
results may be useful in clinical practice for deciding which 

patients should undergo endoscopic resection, as well as for 
staging to evaluate the need for additional surgery.
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