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Abstract

Background Papillary adenocarcinoma of the stomach has

been treated according to the same endoscopic submucosal

dissection (ESD) indication criteria as other differentiated-

type adenocarcinomas. We aimed to compare lymph node

metastasis (LNM) in patients with early gastric cancer

(EGC) with papillary adenocarcinoma (EGC-P) with that

in patients with EGC with nonpapillary adenocarcinoma

(EGC-NP) and to consider the potential limitation of cur-

rent ESD indication criteria in the treatment of EGC-P.

Methods In total, 1583 patients who underwent gastrec-

tomy for EGC from 2005 to 2014 were included. Clini-

copathologic characteristics of 56 patients with EGC-P

were compared with those of 1527 patients with EGC-NP.

The safety of ESD was evaluated, by application of current

ESD indication criteria to EGC-P.

Results The frequency of submucosal invasion was sig-

nificantly higher in EGC-P than in both EGC-NP with

differentiated-type histologic appearance and EGC-NP

with undifferentiated-type histologic appearance (71.4% vs

50.8% and 37.6%, respectively). In addition, the frequency

of LNM in EGC-P was 17.9%, higher than that in both

EGC-NP with differentiated-type histologic appearance

and EGC-NP with undifferentiated-type histologic

appearance (9.7% and 11.1%, respectively). When the

current ESD indication criteria were applied to the 56

patients with EGC-P, 17 patients met the current indica-

tions. Of these patients, two (11.8%) had LNM and three

(17.6%) had lymphovascular invasion (LVI). When LNM

and LVI were combined, one of seven patients (16.7%)

meeting the absolute ESD indications and three of ten

patients (30.0%) meeting the expanded ESD indications

would not be cured after ESD.

Conclusions The use of ESD should be more carefully

applied in patients with EGC-P meeting the ESD indication

criteria, especially the expanded indication criteria, after

pretreatment workup compared with other differentiated-

type adenocarcinomas, owing to the higher frequencies of

submucosal invasion, LNM, and LVI in EGC-P.

Keywords Early gastric cancer � Papillary
adenocarcinoma � Endoscopic submucosal dissection �
Lymph node � Metastasis

Introduction

Eastern countries, including Korea and Japan, have a

high incidence of gastric cancer; additionally, the

detection rate of early gastric cancers (EGCs) via

national gastric cancer screening programs for secondary

prevention has been increasing [1]. Since the first decade

of this century, the indications for endoscopic resection,

especially endoscopic submucosal dissection (ESD), for

EGCs have expanded because of additional develop-

ments in endoscopic treatment techniques and the
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accumulation of data concerning the risk of lymph node

metastasis (LNM) [2]. Currently, tumors resected endo-

scopically or surgically are assessed histopathologically

according to the Japanese classification of gastric cancer,

the World Health Organization classification, and the

Lauren classification [3–6]. Many studies have reported

the benefits and short-term and long-term outcomes of

ESD, and ESD is considered a safe treatment modality

for differentiated-type EGCs [4, 5, 7–9].

Traditionally, tubular adenocarcinoma and papillary

adenocarcinoma are classified as having differentiated-

type histologic appearance; poorly differentiated adeno-

carcinoma, signet ring cell carcinoma, and mucinous

adenocarcinoma are classified as having undifferentiated-

type histologic appearance [10, 11]. Papillary adenocar-

cinoma, in particular, is classified as differentiated type

in the Japanese classification and intestinal type in the

Lauren classification, suggesting ESD to be a safe

treatment modality for EGC with papillary adenocarci-

noma (EGC-P) [10, 11]. However, there have been

several reports that patients with papillary adenocarci-

noma have poorer prognosis compared with those with

other differentiated types; patients with papillary ade-

nocarcinoma showed more LNM and liver metastasis

and lower overall 5-year survival rate than those with

nonpapillary adenocarcinoma [12–16]. Because of the

rarity of papillary adenocarcinoma, the clinical impor-

tance of EGC-P has not been emphasized. Considering

that papillary adenocarcinoma has a more aggressive

nature than other gastric adenocarcinomas, whether it is

safe to treat EGC-P according to the same ESD indica-

tion criteria used for EGC with other differentiated

types, such as tubular adenocarcinoma, is an important

question. Therefore, we aimed to compare the clinico-

pathologic characteristics of patients with EGC-P with

those of patients with EGC with other histologic types,

and to investigate the safety of ESD for EGC-P

according to current ESD indication criteria.

Patients and methods

Study population

From January 2005 to February 2014, 1644 patients with

EGC underwent gastrectomy at Pusan National University

Hospital (Busan, Korea). Of these, 31 patients with mul-

tiple synchronous EGCs, 4 patients with EGC in the rem-

nant stomach, and 28 patients with diagnosis of a different

cancer in other organs were excluded. In total, 1583

patients with EGC were ultimately included in the study.

These patients were classified into two groups: EGC-P and

EGC with nonpapillary adenocarcinoma (EGC-NP)

(Fig. 1). The EGC-NP group was further subdivided into

differentiated-type histologic appearance (EGC-NP-D) and

undifferentiated-type histologic appearance (EGC-NP-U).

The study protocol was reviewed and approved by the

Institutional Review Board of Pusan National University

Hospital.

Surgical procedures

Laparoscopy-assisted or open gastrectomy was performed

with lymphadenectomy, resection, and reconstruction, as

previously reported [17]. In laparoscopy-assisted gastrec-

tomy, a laparoscope and trocars were inserted through

small incisions in the abdominal wall with the patient under

general anesthesia. The decision concerning the extent of

the surgical operation was based on the degree of cancer

progression, histopathologic diagnosis of the biopsy spec-

imen, tumor location, and risk of LNM, morbidity, and

death. In cases with proximal tumor location, near-total or

total gastrectomy was performed with Billroth I, Bill-

roth II, or Roux-en-Y reconstruction. Subtotal gastrectomy

with Billroth I or Billroth II reconstruction was performed

for tumors located in the middle third or lower third of the

stomach. D1 or D2 lymphadenectomy were performed on a

case-by-case basis.

Macroscopic and histopathologic evaluation

The macroscopic shapes of lesions were categorized as

either protruding (I), nonprotruding and nonexcavated

(II), or excavated (III). Type II lesions were subclassified

as slightly elevated (IIa), flat (IIb), or slightly depressed

1644 patients underwent surgery for EGCs 
between January 2005 and February 2014 

Exclusion criteria
- multiple synchronous EGCs (n = 31)
- EGCs in the remnant stomach  (n = 4)
- another cancer in other organs (n = 28) 

1583 eligible patients

EGC-P 
(n = 56)

EGC-NP
(n = 1527)

EGC-NP-D 
(n = 859)

EGC-NP-U 
(n = 668)

Fig. 1 Flowchart showing patients enrolled in this study. EGCs early

gastric cancers, EGC-NP early gastric cancer with nonpapillary

adenocarcinoma, EGC-NP-D early gastric cancer with nonpapillary

adenocarcinoma with differentiated-type histologic appearance, EGC-

NP-U early gastric cancer with nonpapillary adenocarcinoma with

undifferentiated-type histologic appearance, EGC-P early gastric

cancer with papillary adenocarcinoma
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(IIc). Lesions were classified into three groups on the

basis of macroscopic evaluation: elevated (I, IIa), flat

(IIb), and depressed (IIc, III) types. Resected specimens

were fixed in a 10% formalin solution and serially sec-

tioned at 5-mm intervals to assess tumor involvement at

the lateral and vertical margins. Tumor size, depth of

invasion, presence of ulceration, lymphovascular inva-

sion (LVI), and LNM were evaluated microscopically.

The tumors were classified histopathologically

according to the Japanese classification of gastric car-

cinoma [10]. Tubular adenocarcinoma (well-differenti-

ated and moderately differentiated adenocarcinoma) and

papillary adenocarcinoma were classified as differenti-

ated type, and poorly differentiated adenocarcinoma,

signet ring cell carcinoma, and mucinous adenocarci-

noma were classified as undifferentiated type. Papillary

adenocarcinoma was defined as a tumor in which more

than 50% of the tumor area contained papillary struc-

tures composed of epithelial projections with a central

fibrovascular core as a scaffold [17]. Histologic types of

papillary adenocarcinoma were subclassified as pure

papillary adenocarcinoma, papillary adenocarcinoma

mixed with other differentiated-type carcinoma, and

papillary adenocarcinoma mixed with undifferentiated-

type carcinoma (Fig. 2). The depth of tumor invasion

was classified as mucosal or submucosal. Mucosal can-

cers were subdivided into m1 (confined to the epithelial

layer), m2 (invasion into the lamina propria), and m3

(invasion into the muscularis mucosae) types, and sub-

mucosal cancers were subdivided into sm1 (submucosal

invasion of 500 lm or less from the muscularis muco-

sae) and sm2 (submucosal invasion of more than 500 lm
from the muscularis mucosae) types [17].

Statistical analysis

Continuous variables are expressed as median and ran-

ges, and categorical variables are expressed as numbers

and simple proportions. The Student t test and one-way

analysis of variance were used for comparisons of con-

tinuous variables, and the chi-square test or Fisher’s

exact test was performed for categorical variables. Pre-

dictive factors associated with LNM were analyzed by

logistic regression analysis. Significant factors on uni-

variate analysis, defined as P\ 0.2, or factors with

clinical correlation were included in the multivariate

model to assess the presence of independent factors

associated with LNM. Multivariate comparisons are

expressed as odds ratios with 95% confidence intervals.

P\ 0.05 was considered statistically significant. Statis-

tical analyses were performed with IBM SPSS Statistics

version 21.0 (IBM, Armonk, NY, USA).

Fig. 2 Histologic types of papillary adenocarcinoma. a A case of pure

papillary adenocarcinoma. The tumor is composed of fingerlike

projections lined by atypical cuboidal cells with fibrovascular cores

(hematoxylin and eosin staining, 940). b A case of papillary

adenocarcinomamixedwith other differentiated-type adenocarcinoma.

Papillary adenocarcinoma is seen in the superficial part of the tumor

and well-differentiated tubular adenocarcinoma is seen in the invasive

part of the tumor (arrow) (hematoxylin and eosin staining, 940). c A

case of papillary adenocarcinoma mixed with undifferentiated-type

carcinoma. Papillary adenocarcinoma is seen in the superficial part of

the tumor and poorly cohesive carcinoma is seen in the invasive part of

the tumor (arrow) (hematoxylin and eosin staining, 9100)
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Results

Clinicopathologic characteristics of patients

with EGC-P and patients with EGC-NP

Table 1 summarizes the clinicopathologic characteristics

of the 56 patients with EGC-P and the 1527 patients with

EGC-NP. Of the 1527 patients with EGC-NP, 859 had

EGC-NP-D and 668 had EGC-NP-U. The median age of

patients with EGC-P was 67 years (range 48–80 years),

with a male predominance. The commonest location of

EGC-P was the lower third of the stomach (43/56, 76.8%),

and the predilection of EGC-P for the lower third of the

stomach was significantly higher than that of EGC-NP-D

and EGC-NP-U (76.8% vs 58.7% and 37.0%; P = 0.020

and P\ 0.001 respectively). The predominant macro-

scopic shape of EGC-P was the elevated type (43/56,

76.8%), whereas the predominant shape of EGC-NP-D and

EGC-NP-U was the depressed type (543/859, 63.2%, and

514/668, 76.9%, respectively). The median tumor size of

EGC-P was 30 mm (range 9–76 mm), which was similar to

that of EGC-NP-D and EGC-NP-U (25 and 26 mm,

respectively).

The frequency of submucosal invasion was significantly

higher in EGC-P than in EGC-NP-D and EGC-NP-U

(71.4% vs 50.8% and 37.6%; P = 0.003 and P\ 0.001

respectively). The frequency of LVI in EGC-P was 26.8%

(14/56), which was significantly higher than that in EGC-

NP-D and EGC-NP-U (12.1% and 6.9% respectively;

P = 0.002 and P\ 0.001 respectively). The frequency of

Table 1 Clinicopathologic characteristics of patients with early gastric cancer with papillary adenocarcinoma (EGC-P) and patients with early

gastric cancer with nonpapillary adenocarcinoma (EGC-NP)

EGC-P (n = 56) EGC-NP (n = 1527)

EGC-NP-D (n = 859) P EGC-NP-U (n = 668) P

Median age (years)a 67 (49–80) 63 (27–90) 0.001 55 (24–85) \0.001

Sex 0.188 0.007

Male 39 (69.6%) 664 (77.3%) 340 (50.9%)

Female 17 (30.4%) 195 (22.7%) 328 (49.1%)

Location 0.020 \0.001

Upper third 5 (8.9%) 92 (10.7%) 63 (9.4%)

Middle third 8 (14.3%) 263 (30.6%) 358 (53.6%)

Lower third 43 (76.8%) 504 (58.7%) 247 (37.0%)

Macroscopic shapeb \0.001 \0.001

Elevated (I, IIa) 43 (76.8%) 203 (23.6%) 54 (8.1%)

Flat (IIb) 0 (0%) 113 (13.2%) 100 (15.0%)

Depressed (IIc, III) 13 (23.2%) 543 (63.2%) 514 (76.9%)

Median tumor size (mm)a 30 (9–105) 25 (2–140) 0.174 26 (2–130) 0.480

Depth of invasion 0.003 \0.001

Mucosa 16 (28.6%) 423 (49.2%) 417 (62.4%)

m1 0 64 69

m2 1 45 95

m3 15 314 253

Submucosa 40 (71.4%) 436 (50.8%) 251 (37.6%)

sm1 6 68 29

sm2 34 368 222

Lymphovascular invasion 16 (28.6%) 104 (12.1%) 0.002 46 (6.9%) \0.001

Perineural invasion 4 (7.1%) 40 (4.6%) 0.338 55 (8.2%) 0.812

Lymph node metastasis 10 (17.9%) 84 (9.8%) 0.054 74 (11.1%) 0.130

EGC-NP-D EGC-NP with differentiated-type histologic appearance, EGC-NP-U EGC-NP with undifferentiated-type histologic appearance, m1

confined to the epithelial layer, m2 invasion into the lamina propria, m3 invasion into the muscularis mucosae, sm1 submucosal invasion of

500 lm or less from the muscularis mucosae, sm2 submucosal invasion of more than 500 lm from the muscularis mucosae
a The range is given in parentheses
b Type I protruding, type IIa nonprotruding, nonexcavated, and slightly elevated, type IIb nonprotruding, nonexcavated, and flat, type IIc

nonprotruding, nonexcavated, and slightly depressed, type III excavated
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LNM in EGC-P was 17.9% (10/56), which was higher than

that in EGC-NP-D and EGC-NP-U (9.8% and 11.1%

respectively) but did not reach statistical significance

(P = 0.054 and P = 0.130 respectively). When the fre-

quencies of submucosal invasion, LVI, and LNM in EGC-P

were compared with those in each subtype of EGC-NP-D

(well-differentiated and moderately differentiated adeno-

carcinoma) and EGC-NP-U (poorly differentiated adeno-

carcinoma and signet ring cell carcinoma), similar results

were observed (Table S1).

Predictive factors associated with LNM in EGC-P

Predictive factors associated with LNM in EGC-P are

summarized in Table 2. In univariate analyses, depth of

invasion and histologic findings were not associated with

LNM. The frequency of LNM was higher in tumors larger

than 20 mm than in tumors of 20 mm or smaller, but this

did not reach statistical significance (23.0% vs 0%,

P = 0.052). Only LVI was associated with LNM in EGC-P

(P = 0.003). On the basis of multivariate analysis, LVI

was the sole predictive factor for LNM, with an odds ratio

of 14.080 (95% confidence interval 1.380–145.667,

P = 0.026; Table 2).

Application of current ESD indication criteria

to EGC-P

Table 3 summarizes the frequencies of LNM and LVI in

the 56 patients with EGC-P according to the current ESD

indication criteria. Seven patients met the absolute ESD

indication criteria (mucosal cancer 20 mm or smaller

without ulceration) and ten met the expanded ESD indi-

cation criteria (five patients has mucosal cancer larger than

20 mm without ulceration, two patients had mucosal can-

cer 30 mm or smaller with ulceration, and three patients

had sm1 cancer 30 mm or smaller). The other 39 patients

did not meet the ESD indication criteria.

Of the 17 patients meeting the current ESD indication

criteria, two patients (11.8%) had LNM, including none of

seven patients (0%) meeting the absolute ESD indication

criteria and two of ten patients (20.0%) meeting the

expanded ESD indication criteria (Table 4). Three patients

(3/17, 17.6%) had LVI, including one of seven patients

(16.7%) meeting the absolute ESD indication criteria and

two of ten patients (20.0%) meeting the expanded ESD

indication criteria. When LNM and LVI were combined,

one of seven patients (16.7%) meeting the absolute ESD

indication criteria and three of ten patients (30.0%) meet-

ing the expanded ESD indication criteria would not be

cured after ESD. Specifically, two of three patients (66.7%)

with sm1 cancer 30 mm or smaller had LVI or LNM.

Discussion

EGC-P showed higher frequencies of submucosal invasion,

LVI, and LNM compared with EGC-NP. Furthermore, the

overall incidence of LNM in the 56 patients with EGC-P

was 17.9%. Of the 17 patients who met the current ESD

indication criteria, four patients (23.5%) had LVI or LNM;

this means that if the patients with EGC-P meeting the ESD

indication criteria were to undergo ESD, about one fourth

of these patients would require additional gastrectomy

because of noncurative resection by ESD.

Papillary adenocarcinoma accounts for approximately

6–11% of gastric carcinomas and 1% of EGCs [13, 18, 19].

Because of the rarity of EGC-P, reports on its clinicopatho-

logic characteristics are currently limited [13, 17]. In the

present study, the frequency of papillary adenocarcinoma in

EGCs was 3.5% (56/1583). Patients with EGC-P were older,

showed a trend toward distal tumor location and elevated

shape, and had a higher rate of submucosal invasion, LVI,

and LNM compared with those with EGC-NP.

The probability of LNM is a very important factor

influencing the success of ESD for EGC, and tumor size,

histologic type, depth of invasion, and LVI are recognized

predictive factors of LNM [20]. The overall incidence of

LNM in EGC is reported to be 10% (2–5% for mucosal

cancer vs more than 20% for submucosal cancer; 0.4% for

differentiated-type intramucosal cancer vs 4.2–7.3% for

undifferentiated-type intramucosal cancer) [2, 17, 20, 21].

In the present study, tumor size, depth of invasion, and

histologic type of papillary adenocarcinoma were not

associated with LNM, and LVI was the sole predictive

factor for LNM in EGC-P. The incidence of LNM in EGC-

P was 17.9% (6.3% in mucosal cancer and 22.5% in sub-

mucosal cancer), which was higher than that in EGC-NP-D

and EGC-NP-U. We also evaluated the safety of ESD for

EGC-P by combining LNM and LVI. Of the 17 patients

meeting the current ESD indication criteria, four patients

(23.5%) would not be cured after ESD alone, including one

of seven patients meeting the absolute ESD indication

criteria and three of ten patients meeting the expanded ESD

indication criteria. Therefore, the current ESD indication

criteria, especially the expanded ESD indication criteria,

should not be applied to patients with EGC-P in the same

manner it is applied to patients with EGC-NP-D.

The goal of ESD in the treatment of EGC is curative

resection. However, because it is impossible to predict the

final histopathologic results before ESD, the frequency of

additional gastrectomy due to noncurative resection by

ESD is reported to be 2.1–14.6% [22, 23]. Additional

gastrectomy is needed in cases with noncurative resection

caused by positive horizontal or vertical margins, deep

submucosal invasion (more than 500 lm), or the presence

982 H. J. Lee et al.
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of LVI [24, 25]. When current ESD indication criteria were

applied to EGC-P patients included in the present study,

one of seven patients (16.7%) meeting the absolute ESD

indication criteria and two of ten patients (20.0%) meeting

the expanded ESD indication criteria had LVI. As a result,

3 of 17 patients (17.6%) should undergo additional gas-

trectomy because of noncurative resection as a result of

LVI. This rate is higher than the rates in the aforemen-

tioned studies [22, 23].

In the present study, we included only patients who

ultimately had a diagnosis of EGC-P after gastrectomy.

Even though papillary adenocarcinoma exists within a

tumor, it might not be diagnosed on pre-ESD biopsy

because of the very small amount of specimen obtained by

endoscopic biopsy and tangential sectioning of specimens.

Pre-ESD biopsy sometimes shows a different histologic

appearance than that seen in the post-ESD specimen, which

can be attributed to interobserver and intraobserver vari-

ability as well as the fact that gastric cancer can show

histologic heterogeneity [26, 27]. We attempted to analyze

whether it was possible to diagnose papillary adenocarci-

noma by endoscopic biopsy alone, but it was very difficult

because of inaccessibility to previous endoscopic biopsy

slides, tangential sectioning of specimens, and mixed-his-

tologic-type tumors. The percentage of accessible cases

that we could diagnose retrospectively with papillary ade-

nocarcinoma was less than 20% (data not shown). There-

fore, it is helpful to correctly predict the possibility of

papillary carcinoma before ESD. Recently, the presence of

a ‘‘vessels within epithelial circle’’ pattern as visualized by

Table 2 Predictive factors

associated with lymph node

metastasis in early gastric

cancers with papillary

adenocarcinoma

Factor and number Univariate analysis Multivariate analysis

Number P Odds ratioa P

Age 0.393

B60 years (11) 3 (27.3%)

[60 years (45) 7 (15.6%)

Sex 0.471

Male (17) 4 (13.5%)

Female (39) 6 (15.4%)

Macroscopic findings 0.682

Elevated (43) 7 (16.3%)

Depressed (13) 3 (23.1%)

Tumor location 0.264

Upper third (5) 0 (0.0%)

Middle third (8) 3 (37.5%)

Lower third (43) 7 (16.3%)

Ulceration 0.698

Absent (42) 7 (16.7%)

Present (14) 3 (21.4%)

Tumor size 0.052

B20 mm (14) 0 (0.0)

[20 mm (42) 10 (23.8%)

Invasion depth 0.251

Mucosa (16) 1 (6.3%)

Submucosa (40) 9 (22.5%)

Histologic findings 0.684

PP (34) 5 (14.7%)

MP-D (14) 3 (21.4%)

MP-U (8) 2 (25.0%)

Lymphovascular invasion 0.003

Absent (40) 3 (7.5%) 1 (reference)

Present (10) 7 (43.8%) 14.180 (1.380-145.667) 0.026

MP-D papillary adenocarcinoma mixed with other differentiated-type carcinoma, MP-U-U papillary ade-

nocarcinoma mixed with undifferentiated-type carcinoma, PP pure papillary adenocarcinoma
a The 95% confidence interval is given in parentheses
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magnifying endoscopy with narrow band imaging was

reported to be helpful in the diagnosis of papillary adeno-

carcinoma [28].

The explanation for the increased malignant potential of

papillary adenocarcinoma compared with other histologic

types is unclear. Recently, cannibalism-mediated chromo-

somal instability and aneuploidy (although this phe-

nomenon was found in the deep micropapillary component

of papillary carcinoma) [29] and a high incidence of Brm

deficiency having an antineoplastic role [30] have been

suggested to be factors associated with the aggressive

behavior of papillary adenocarcinoma. Further studies to

elucidate the pathogenesis of the high malignant potential

of papillary carcinoma are warranted.

Our study has some limitations. First, since we retro-

spectively included patients with EGC-P who underwent

Table 3 Clinicopathologic characteristics of patients with early gastric cancer with papillary adenocarcinoma who met the current indication

criteria for endoscopic submucosal dissection

Patient

no.

Sex/age

(years)

Tumor

location

Macroscopic

typea
Ulceration Histologic

type

Tumor size

(mm)

Invasion

depth

LVI LNM ESD

indication

1 M/59 Lower third IIa – PP 9 m3 – – Absolute

2 M/60 Lower third IIa – PP 12 m3 – – Absolute

3 F/76 Lower third IIa – PP 13 m3 – – Absolute

4 M/66 Lower third IIa – PP 14 m3 – – Absolute

5 F/73 Lower third I – PP 15 m3 – – Absolute

6 F/76 Lower third IIa – PP 18 m2 – – Absolute

7 M/74 Upper third IIa – PP 18 m3 ? – Absolute

8 M/62 Lower third IIa – PP 29 m3 – – Expanded

9 M/63 Lower third IIa – PP 43 m3 – – Expanded

10 M/58 Mid third IIa – MP-D 48 m3 – ? Expanded

11 F/72 Lower third I – PP 50 m3 – – Expanded

12 F/65 Lower third I ? IIa – PP 60 m3 – – Expanded

13 M/64 Lower third IIc ? PP 20 m3 – – Expanded

14 M/62 Lower third IIc ? PP 30 m3 – – Expanded

15 M/66 Lower third IIc ? PP 25 sm1 – – Expanded

16 F/76 Lower third IIa – MP-D 25 sm1 ? – Expanded

17 F/63 Lower third IIa – MP-D 30 sm1 ? ? Expanded

ESD endoscopic submucosal dissection, F female, LNM lymph node metastasis, LVI lymphovascular invasion, M male, m2 invasion into the

lamina propria, m3 invasion into the muscularis mucosae, MP-D papillary adenocarcinoma mixed with other differentiated-type carcinoma, PP

pure papillary adenocarcinoma, sm1 submucosal invasion of 500 lm or less from the muscularis mucosae,
a Type I protruding, type IIa nonprotruding, nonexcavated, and slightly elevated, type IIc nonprotruding, nonexcavated, and slightly depressed

Table 4 Lymph node metastasis and lymphovascular invasion in early gastric cancers with papillary adenocarcinoma according to the current

indication criteria for endoscopic submucosal dissection

Mucosal cancer (n = 16) Submucosal cancer (n = 40)

Ulcer negative (n = 12) Ulcer positive (n = 4) sm1 (n = 6) sm2 (n = 34)

B20 mm

(n = 7)

[20 mm

(n = 5)

B30 mm

(n = 2)

[30 mm

(n = 2)

B30 mm

(n = 3)

[30 mm

(n = 3)

Any size

(n = 34)

LNM 0 (0%) 1 (20%) 0 (0%) 0 (0%) 1 (33.3%) 0 (0%) 8 (23.5%)

LVI 1 (16.7%) 0 (0%) 0 (0%) 0 (0%) 2 (66.7%) 1 (33.3%) 12 (35.3%)

LNM or

LVI

1 (16.7%) 1 (20%) 0 (0%) 0 (0%) 2a (66.7%) 1 (33.3%) 13 (38.2%)

LNM lymph node metastasis, LVI lymphovascular invasion, sm1 submucosal invasion of 500 lm or less from the muscularis mucosae, sm2

submucosal invasion of more than 500 lm from the muscularis mucosae
a One patient had both LVI and LNM
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gastrectomy, potential selection biases might have been

present. Second, we enrolled a relatively small number of

patients with EGC-P in a single center and did not include

long-term follow-up data, such as recurrence or survival, in

these patients. Large-scale multicenter studies with a long-

term follow-up period are needed to clarify our results.

Third, because a tumor’s histopathologic type is typically

defined as the predominant type in cases with mixed

histopathologic components, we defined papillary adeno-

carcinoma as a tumor in which more than 50% of the tumor

area contained papillary structures [17]. Several studies

have shown that the clinicopathologic characteristics and

outcomes of EGC with mixed histologic type are different

from those of EGC with one pure histologic type

[4, 5, 24, 31]. Therefore, other histopathologic components

in EGC-P might confer different clinicopathologic

characteristics.

In conclusion, our study demonstrated that the frequency

of submucosal invasion was significantly higher in EGC-P

than in EGC-NP-D and EGC-NP-U and that the frequen-

cies of LNM and LVI, according to the current ESD

indication criteria, were high (11.8% and 17.6% respec-

tively). Therefore, the use of ESD should be more carefully

applied in the treatment of EGC-P meeting the ESD indi-

cation criteria, especially the expanded indication criteria,

after pretreatment workup compared with other differenti-

ated-type adenocarcinomas, because of the higher fre-

quencies of submucosal invasion, LNM, and LVI in EGC-

P.
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