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This study aimed to clarify the clinicopathologic features and explore treatment

strategies for patients with pathologically confirmed advanced gastric cancer (AGC)

diagnosed as clinically early gastric cancer (cEGC) before surgery. We included 955

patients who were treated by curative gastrectomy between 2008 and 2013; 42 patients

had cEGC. The clinicopathologic features of the patients with cEGC were compared with

those of patients with early gastric cancer (EGC); AGC; cancer of the muscularis propria

(MP cancer, gastric cancer invading the muscularis propria of the stomach); or SM3 cancer

(gastric cancer invading all 3 parts of the submucosal layer). Patients with cEGC had

more tumor lymph node metastasis; more lymphatic invasion; and more perineural

invasion (all P , 0.001) compared with those with EGC. Patients with cEGC had more

tumor lymph node metastasis (P ¼ 0.017) than did patients with SM3. Compared with

patients with AGC or MP cancer, patients with cEGC were more likely to be operated on

using a laparoscopic procedure and less likely to receive lymph node dissection.

Multivariate analysis showed that gross type III [odds ratio (OR), 12.92; P , 0.001] and

tumor location (middle body, OR, 2.691; P ¼ 0.009) were significant predictors of cEGC

before surgery. Although patients with cEGC had clinicopathologic features similar to

those of patients with MP cancer, they were treated like patients with SM3 cancer (e.g.,

limited use of lymphadenectomy). These findings suggest that patients with cEGC

should be given a more aggressive treatment strategy.

Key words: Clinicopathologic feature – cEGC – Risk factor

Corresponding author: Sun-Hwi Hwang, 20 Geumo-ro, Moolgeum-eup, Yangsan-si, Kyungsangnam-do, Korea.

Tel.: þ82-55-360-2124; Fax: þ82-55-360-2154; E-mail: hwangsh@pusan.ac.kr

562 Int Surg 2016;101

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



The increased interest in cancer screening and
the development of endoscopic techniques have

enabled early detection of gastric cancer. Early
gastric cancer (EGC) is defined as cancer confined
to the mucosal or submucosal layers of stomach
regardless of whether there is lymph node (LN)
metastasis or not, and advanced gastric cancer
(AGC) is gastric cancer extending into or beyond
the proper muscle layer.1

Minimally invasive treatment, such as laparo-
scopic gastrectomy with limited LN dissection, is
the operation of choice for patients with EGC in
South Korea and Japan wishing to maintain their
quality of life after surgery.2–4 Despite the develop-
ment of new diagnostic and treatment methods, we
often treat patients with a preoperative diagnosis of
clinically early gastric cancer (cEGC), which is
pathologically confirmed AGC after operation (Fig.
1). The prognostic factors for gastric cancer are
influenced by the depth of tumor invasion, LN
metastasis, and complete tumor removal.5–7

Radical gastrectomy with systemic D2 LN dis-
section is the standard operation in the treatment of
AGC. Even with laparoscopic gastrectomies, stan-
dard D2 LN dissection should be conducted in case
of AGC.8–10 However, patients diagnosed with
cEGC might undergo operation with limited LN
dissection despite of their advanced stage. Thus,

accurately predicting the tumor invasion depth
before surgery is critical for deciding the range of
the operation.

In this study, we evaluated the clinicopathologic
characteristics of patients with cEGC and developed
a method to predict cEGC preoperatively to provide
useful information for selecting the optimal thera-
peutic strategy.

Materials and Methods

Patients

A total of 955 patients with gastric cancer who were
treated by curative gastrectomy between December
2008 and December 2013 were included in this
study. They were diagnosed with EGC or AGC
preoperatively by imaging studies such as esoph-
agogastroduodenoscopy, computed tomography, or
endoscopic ultrasound (EUS). Among the 626
patients preoperatively diagnosed with EGC, 42
(6.7%) had cEGC that was confirmed pathologically
as AGC after resection (Fig. 2). The demographic
and clinicopathological characteristics were ana-
lyzed for each group. These included sex, age,
tumor location, operative method, tumor size, gross
type, invasion depth, LN metastasis, Lauren classi-
fication, lymphatic invasion, vascular invasion, and
perineural invasion. These analyses were applied to

Fig. 1 Images obtained from a 47-year-

old woman with advanced gastric

cancer that was preoperatively

diagnosed as cEGC. (A) Endoscopic

image: EGC gross type IIb with irregular

margin on the midbody lesser curvature.

(B) Endoscopic ultrasound image:

hypoechoic disruption of the superficial

and deep mucosal layers is noted. The

lesion invaded further into, but not

through, the third (submucosal) layer.

(C) Abdominal computed tomography:

no evidence of focal wall thickening or a

mass in the stomach. (D) Histological

findings: cancer cells had invaded the

subserosal layer (hematoxylin and eosin

stain, 340).
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patients with gastric cancer invading all 3 parts of
the submucosal layer (SM3 cancer) or cancer of the
muscularis propria (MP cancer).

The stomach can be divided anatomically into 3
portions: the upper body (UB), middle body (MB),
and lower body (LB), by lines connecting the
trisected points on the lesser and greater curvatures.
The tumor location was described by the parts
involved. There were 3 gross types of EGC: type I
(protruded), type II (superficial), and type III
(excavated), according to the Japanese classification
of gastric carcinoma.8 The degree of differentiation
was classified into 2 groups: differentiated type,
which included papillary, well differentiated, or
moderately differentiated; and undifferentiated
type, which included poorly differentiated, signet
ring cell carcinoma, or mucinous carcinoma.

Prognostic factors associated with the recurrence of
gastric cancer

A disease-free survival (DFS) curve was prepared to
identify the most significant prognostic factors for
gastric cancer in our hospital based on recurrence,
and these factors were compared with the clinico-
pathologic characteristics of the patients with cEGC
to determine the appropriate treatment. The DFS
curve was prepared to compare the rate of recur-
rence between patients with cEGC, SM3 cancer, and
MP cancer. The diagnosis of recurrence was con-
firmed by radiologic findings, computed or positron
emission tomography, and by endoscopic biopsy
histopathologic findings.

Risk factors for predicting cEGC

Univariate and multivariate analyses were per-
formed to identify risk factors for predicting cEGC.
The aim of these analyses was to determine whether
these factors could be detected preoperatively.

Statistical analysis

All statistics were conducted using statistical software
(SPSS ver. 21, IBM Corp, Armonk, New York). The v2

test or Fisher’s exact test was used to compare
differences in categorical variables, and the Student’s
t-test was used for continuous variables. Independent
risk factors associated with cEGC were analyzed by
logistic regression analysis. ORs were estimated with
95% confidence intervals (CIs). DFS curves were
plotted using the Kaplan–Meier method, and the log-
rank test was used to analyze the univariate risk factors
for recurrence. The Cox proportional-hazards regres-
sion model (F test) was used to identify the indepen-
dent risk factors for recurrence. Values of P , 0.05 were
considered significant for all statistical analyses.

Results

Among the 626 patients with preoperative EGC, 42
patients (6.7%) had cEGC that was confirmed
pathologically as AGC after resection. The tumor
invasion depths were as follows: 30 cases (71.4%)
involved invasion of the muscularis propria, 6 cases
(14.3%) involved invasion of the subserosa, and 6
cases (14.3%) involved invasion of the serosa.

Fig. 2 Flow chart for this study. Among

the 626 patients with EGC, 42 patients

(6.7%) were diagnosed with cEGC before

surgery, which was confirmed

pathologically as AGC after resection.

The clinicopathologic features of the

cEGC group were compared with those

of patients with EGC, AGC, MP cancer

(gastric cancer invading the muscularis

propria), or SM3 cancer (gastric cancer

invading all 3 parts of the submucosal

layer). M, mucosal gastric cancer; SM1,

gastric cancer invading the first

submucosal layer; SM2, gastric cancer

invading the second submucosal layer;

SS, subserosal gastric cancer; S, serosal

gastric cancer.
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Comparisons between the cEGC, EGC, and AGC groups

No significant differences were observed for sex, age,
tumor size, Lauren classification, extension of LN
dissection, or vascular invasion between the cEGC
and EGC groups. The cEGC group had a higher
percentage of patients with cancer located above the
MB (P ¼ 0.007). Near-total gastrectomy or proximal
gastrectomy was performed more often (P , 0.001)
in the cEGC group compared with the EGC group. A
higher percentage of patients in the cEGC group had
gross type III cancer, whereas a higher percentage in
the EGC group had type II cancer (P , 0.001).

The cEGC group had a higher percentage of
patients with LN metastasis (P , 0.001); undiffer-
entiated type (P ¼ 0.019); lymphatic invasion (P ,

0.001); and perineural invasion (P , 0.001) com-
pared with the EGC group. The cEGC group was
operated on more often with a laparoscopic proce-
dure (P , 0.001); had smaller tumors (P , 0.001);
less LN dissection (P , 0.001); less LN metastasis (P
, 0.001); less vascular invasion (P¼ 0.011); and less
perineural invasion (P , 0.001) compared with the
AGC group.

Notably, compared with the EGC group, the
cEGC group had more advanced pathologic char-
acteristics, such as tumor depth of invasion and
more patients with LN metastases, whereas they
were more likely to have received a laparoscopic
procedure with limited LN dissection (Table 1).

Comparisons between the cEGC, SM3 cancer, and MP
cancer groups

Significant differences were observed in the clinico-
pathological features between the cEGC and SM3
groups. A higher percentage of patients in the cEGC
group had gross type III cancer (P , 0.001); LN
metastasis (P¼ 0.017); undifferentiated type (P¼ 0.01);
and diffuse type according to Lauren classification (P
¼ 0.026), but other features were fairly similar.

By contrast, the cEGC group patients were more
often operated on with a laparoscopic procedure (P
, 0.001); had smaller tumors (P ¼ 0.036); less LN
dissection (P , 0.001); and less perineural invasion
(P ¼ 0.045) compared with the MP group.

Interestingly, the cEGC group had similar path-
ologic characteristics to the MP group, but the cEGC
group received many more laparoscopic procedures
with limited LN dissection, and those patients were
thus treated similarly to patients with SM3 cancer
(Table 2).

Univariate and multivariate analyses of risk factors for
cEGC

LN metastasis, gross type (type III), location (above
the MB), undifferentiated histological type, extra-
cellular mucin pool, lymphatic invasion, and peri-
neural invasion were significantly associated with
cEGC in the univariate analysis. Of these variables,
gross type (type III: OR, 12.92; 95% CI, 5.765–28.93);
location (above the MB: OR, 2.691; 95% CI, 1.280–
5.660); lymphatic invasion (OR, 2.63; 95% CI, 1.022–
6.769); and perineural invasion (OR, 5.8; 95% CI,
2.146–6.769) were independent predictors of cEGC
in the multivariate analysis (Table 3).

Prognostic factors associated with recurrence of gastric
cancer

The 3-year DFS rates were 85% for cEGC, 98% for
SM3, and 93% for MP cancer. However, no
significant difference was observed (Fig. 3). The
univariate analysis showed that tumor size, T stage,
N stage, range of LN dissection, Lauren classifica-
tion, World Health Organization (WHO) classifica-
tion, lymphatic invasion, vascular invasion, and
perineural invasion correlated significantly with
gastric cancer recurrence in all patients who were
treated by curative gastrectomy at our hospital
(Table 4). However, only T and N stages were
independent prognostic factors for gastric cancer
recurrence in the multivariate analysis (Table 4).

Discussion

The degree of inaccuracy in predicting tumor depth
of invasion is reported to be 5.9% to 22.2%
preoperatively in patients with cEGC, whereas we
found a rate of 6.7%.11–13

The main purpose of this study was to determine
whether the current cEGC treatment is appropriate
for achieving curative resection and whether it is
possible to predict cEGC before operation to allow
the surgeon to select the best operative method. We
compared the clinicopathologic characteristics be-
tween patients with cEGC, EGC, or AGC. Although
obvious differences were observed between groups,
the treatment, such as laparoscopic gastrectomy
with limited LN dissection, was similar in the cEGC
and EGC groups. Thus, we compared the charac-
teristics between the cEGC, SM3, and MP cancer
groups because these groups were expected to have
similar clinicopathologic characteristics.

The characteristics of the cEGC group did not
differ significantly from those of the MP group except
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for size and perineural invasion. By contrast, there
were more differences between the cEGC and SM3
groups, such as a higher percentage of patients in the
cEGC group with LN metastasis, undifferentiated
type, diffuse type, and Lauren classification. This
result is consistent with that of other studies and
suggests that cEGC tends to have more invasive
tumor features, such as deeper invasion and more LN
metastasis.14 However, laparoscopic gastrectomy with
limited LN dissection was the treatment of choice for
cEGC, similar to the treatment for SM3 cancer.

The Japanese Gastric Cancer Association recom-
mends that nonearly, potentially curable gastric cancer
should be treated with D2 lymphadenectomy. D1 or
D1þ is an option for T1 tumors. D1þ can be
substituted for D2 in a poor-risk patient or when D2
cannot be performed safely.8 In other words, gastrec-

tomy with D2 lymphadenectomy is recognized as the
best and standard treatment for AGC. A D2 lymph-
adenectomy leads to a better prognosis, but the
necessity for an additional lymphadenectomy has
not been demonstrated. Thus, in this study, the
appropriateness of the cEGC treatments was evaluat-
ed by analyzing prognostic factors related to gastric
cancer recurrence. The univariate analysis showed
that tumor size, T stage, N stage, range of LN
dissection, Lauren classification, WHO classification,
lymphatic invasion, vascular invasion, and perineural
invasion correlated significantly with gastric cancer
recurrence in all patients treated by curative gastrec-
tomy at our hospital. However, only T and N stages
were identified as independent prognostic factors for
gastric cancer recurrence in the multivariate analysis.
It is well known that prognostic factors for gastric
cancer are influenced by tumor invasion depth, LN
metastasis, and complete tumor removal.5–7

Our results show clearly that the choice of cEGC
treatment should be gastrectomy with D2 lymph-
adenectomy, because cEGC has more aggressive
characteristics in the T and N stages than do EGC
and SM3 cancer. We reasoned that more rigorous
treatment could be given at the time of the operation
rather than performing additional surgery if cEGC
could be predicted before surgery. Thus, we
evaluated the risk factors for cEGC and potential
preoperative factors that could predict cEGC.

The risk factors for cEGC in the univariate
analysis were LN metastasis, gross type, location,
undifferentiated, extracellular mucin pool, lymphat-
ic invasion, and perineural invasion. The multivar-
iate analysis showed that gross type, location,
lymphatic invasion, and perineural invasion were
independent factors. In particular, gross type (e.g.,
type III EGC) and location (e.g., above the MB) can
be detected preoperatively.

The accuracy of endoscopic staging tends to be
lower in the flat/depressed configuration, and type

Fig. 3 Disease-free survival curves using the Kaplan–Meier

method for cEGC, SM cancer, and MP cancer.

Table 3 Univariate and multivariate analyses of risk factors for cEGC

Pathological factor

Univariate analysis Multivariate analysis

P value 95% CI OR P value 95% CI OR

LN metastasis ,0.001 2.963–11.88 5.933 0.084
EGC type I and II versus type III ,0.001 6.577–27.22 13.38 ,0.001 5.765–28.93 12.92
Lower body versus middle body 0.006 1.263–4.455 2.372 0.009 1.280–5.660 2.691
Differentiated versus undifferentiated 0.019 1.121–4.317 2.2 0.203
Extracellular mucin pool 0.002 1.575–12.89 4.507 0.189
Lymphatic invasion ,0.001 2.697–11.05 5.459 0.045 1.022–6.769 2.63
Perineural invasion ,0.001 3.579–17.59 7.934 0.001 2.146–6.769 5.8

Logistic regression analysis; P , 0.10.
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III EGC has more tumor invasion depth preopera-
tively than the other types.13,15 The findings in our
study may have resulted from differences in
stomach wall thickness according to tumor location.
Several studies have reported similar findings. The
proximal part of the stomach has a thinner wall than
the distal stomach, and cancer cells may penetrate
the layers of the stomach wall more easily and
extensively, and this effect may lead to the under-
diagnosis of AGC as EGC, namely cEGC diagnosed

during preoperative endoscopy.16,17 Other studies
have reported that tumor location is the only
prognostic factor for stage IB gastric cancer. These
results suggest that type III EGC and EGC located
above the MB should be treated with caution when
selecting the curative resection method, such as
gastrectomy with D2 lymphadenectomy.

Several limitations in this study should be men-
tioned. First, EUS was not performed in all patients
because it has a lower diagnostic accuracy, particularly

Table 4 Prognostic factors for DFS in patients with curative gastric cancer

Factor Number DFS time, mo

Univariate analysis Multivariate analysis

95% CI P value OR 95% CI P value

Lesion 0.031
Upper body 162 50.92 47.50–54.32
Middle body 206 51.31 47.97–54.64
Lower body 627 67.1 63.81–67.30

Size ,0.001
,4.5 cm 618 67.71 65.93–69.50
�4.5 cm 377 58.83 55.42–62.25

T stage ,0.001 0.004
T1 584 71.95 70.41–73.49 1
T2 108 55.74 52.48–58.99 1.57 0.59–4.15 0.363
T3 148 52.51 48.33–56.70 2.39 1.03–5.55 0.042
T4 155 37.8 33.46–42.16 4.51 1.86–10.86 0.001

N stage ,0.001 0.001
N0 682 70.89 69.33–72.45 1
N1 114 52.59 48.74–56.43 1.16 0.54–2.46 0.708
N2 87 49.75 44.78–54.72 1.38 0.65–2.90 0.395
N3 112 33.6 28.42–38.78 3.27 1.68–6.37 ,0.001

Extracellular mucin pool 0.183
Absent 935 65.9 64.10–67.70
Present 60 47.32 41.49–53.14

LN dissection ,0.001
Limited LN dissection 443 70.42 68.91–71.93
Extended LN dissection 552 60.46 57.69–63.18

Lauren classification 0.004
Intestinal 504 67.53 65.23–69.84
Diffuse 401 54.66 52.52–56.81

WHO classification ,0.001
Papillary 11 55.68 47.27–64.09
Well differentiated 124 71.18 67.41–74.95
Moderately differentiated 313 55.84 53.51–58.17
Poorly differentiated 260 51.66 48.44–54.88
Mucinous 20 39.36 32.48–46.21
Signet ring cell 267 67.28 64.44–70.11

Lymphatic invasion ,0.001
Absent 769 69.56 67.92–71.20
Present 226 44.96 41.20–48.72

Vascular invasion ,0.001
Absent 904 67.68 65.99–69.37
Present 91 44.15 38.98–49.40

Perineural invasion ,0.001
Absent 723 70.02 68.32–71.71
Present 272 47.22 43.87–50.57

Patients were evaluated by univariate analysis using the Kaplan–Meier method and log-rank test and multivariate analysis using the
Cox proportional-hazard model.
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for deeper gastric cancer, and requires an experienced
endoscopist, additional time, and cost.18–20 Another
limitation was the short follow-up after gastrectomy,
which meant that it was not possible to evaluate the
accuracy of the gastric cancer prognoses. However, we
expect that patients with cEGC may have a poorer
prognosis because they have similar clinicopatholog-
ical characteristics as do patients with MP cancer, but
they are treated by limited LN dissection similar to the
treatment of patients with EGC. Despite these
limitations, this is the first study to identify risk
factors for cEGC. We suggest that further studies are
required to confirm the validity of these characteristics
as predictors of cEGC.

Conclusion

It is important to predict the tumor invasion depth
preoperatively to select the optimum gastric cancer
therapeutic strategy, particularly in terms of LN
dissection. We found that type III EGC and EGC
located above the MB are preoperative predictive
risk factors for cEGC. Caution should be taken when
selecting the curative resection method, such as
gastrectomy with D2 lymphadenectomy, for cEGC
patients.
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