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Abstract

Background Invasive micropapillary carcinoma has been

recognized as a rare disease entity with aggressive tumor

behavior. However, few reports have described invasive

micropapillary carcinoma in the gastrointestinal tract,

particularly its involvement in gastric cancer.

Methods We retrospectively analyzed 930 patients diag-

nosed with gastric cancer who underwent gastrectomy, and

we then histopathologically evaluated the existence of a

regional invasive micropapillary component. Clinicopath-

ological features were investigated in patients with an

invasive micropapillary component and compared with

such features in 100 patients with gastric adenocarcinoma,

selected as stage-matched controls, who underwent gas-

trectomy during the same period.

Results Of the 930 patients, 14 were histopathologically

diagnosed with gastric cancer with a regional invasive

micropapillary component. There were no significant dif-

ferences in age, gender, tumor location, macroscopic type,

or type of surgery between patients with an invasive mi-

cropapillary component and the pT-matched controls.

Histopathologically, significant differences were observed

in lymphatic infiltration, venous invasion, the percentage of

cases with lymph node metastasis, and the median number

of metastatic lymph nodes. The three-year disease-free and

overall survival rates of patients with an invasive micro-

papillary component were 40.5 and 59.3%, respectively,

compared with those for the stage-matched controls, which

were 72.6 and 80.6%, respectively (p = 0.02 and 0.07).

Conclusions Patients with gastric cancer with a regional

invasive micropapillary component showed marked cancer

infiltration in the lymphatic pathway and poor prognosis

after gastrectomy.

Keywords Gastric cancer � Invasive micropapillary

carcinoma � Prognosis

Introduction

Invasive micropapillary (IMP) carcinoma was first

reported as a rare subtype of invasive ductal carcinoma of

the breast [1], defined as a carcinoma composed of small

clusters of tumor cells lying within clear spaces simulat-

ing vascular channels. This rare histological type fre-

quently shows aggressive tumor behavior with marked

lymph-vascular invasion, resulting in poor prognosis [2,

3]. Recently, carcinomas demonstrating histological find-

ings similar to IMP carcinoma of the breast have been

reported to occur in various organs, including the urinary

bladder [4], ureter [5], lung [6], and parotid gland [7].

However, few reports have discussed such cancers origi-

nating from the gastrointestinal tract [8–10]. In particular,

study of the IMP component in cancer of the stomach has
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been limited and has not been well addressed [8]. Previous

investigation of primary IMP carcinoma of the stomach

showed downregulation of E-cadherin expression [8],

implying that the presence of an IMP component in

stomach cancer is a poor prognostic factor, as with other

organs. Nevertheless, because previous study has been

confined to the immunohistochemical analysis of a single

case of IMP carcinoma, the clinical behavior of gastric

cancer with an IMP component has not been clarified.

Moreover, it is unclear whether gastric cancer with an

IMP component shares common features with IMP car-

cinoma of the breast, such as aggressive behavior with

marked lymph-vascular invasion.

Therefore, in the present study, to reveal the clinical

features of gastric cancer with an IMP component, we

compared such cases of gastric adenocarcinoma with ran-

domly assigned stage-matched controls who underwent

gastrectomy during the same period, and here we discuss

the prognosis of this unique histopathological entity.

Patients and methods

Patients

Patients who underwent surgery for gastric cancer from

January 2005 to July 2009 were identified from the Divi-

sion of Pathology database at the National Cancer Center

Hospital East; their data were retrospectively analyzed

following approval from The Investigational Review Board

at the National Cancer Center. Preoperative diagnosis was

based on preoperative imaging studies, including upper

gastrointestinal studies, endoscopy, and conventional

cross-sectional imaging studies (computed tomography).

Histological evaluation of endoscope-guided biopsy spec-

imens was performed in all cases. The patients’ medical

records were reviewed to determine the preclinical stage of

the disease, surgical procedures employed, histopatholo-

gical findings of the lesions, and the outcomes.

In all cases, gastrectomy was performed in the usual

manner under the direction of the regular attending sur-

geons. In distal gastrectomy, resection of about 2/3 of the

stomach with D2 regional lymph node dissection was

performed, regardless of the size of the tumor. In total

gastrectomy, resection of the whole stomach with D2

regional lymph node dissection was performed. Splenec-

tomy was performed in cases where the tumor invasion was

found to extend further than the subserosal layer of the

stomach, and when the tumor was located on the greater

curvature of the stomach. Reconstruction of the stomach

was performed mostly using the Billroth 1 procedure for

distal gastrectomy and the Roux-en-Y procedure for total

gastrectomy.

Histopathological and immunohistochemical analyses

The surgically resected stomachs were processed in the

usual manner. In brief, the resected stomachs were opened

along the greater curvature, placed on a wooden board with

the mucosa facing up, and fixed with a 10% formalin

solution for at least 24 h. Several portions, including the

distal and proximal stump, as well as both main and sub-

lesions, were sliced to a thickness of 5 mm and histologi-

cally examined. For the histopathological evaluation, at

least 2 pathologists who specialized in the field of gastro-

intestinal tract evaluated all stained slides of the lesions.

An IMP component was determined to exist if the com-

ponent was found to be present in a macroscopic regional

manner. In brief, we confirmed the micropapillary com-

ponent by immunohistochemical staining for epithelial

membrane antigen (EMA), and if the component was

present in more than 10% of each tumor the diagnosis was

gastric cancer with an IMP component.

The gastric cancers were evaluated according to the

Japanese Gastric Cancer Association, Japanese classifica-

tion of gastric carcinoma [11]. The macroscopic pattern of

early gastric cancers was classified according to the Japa-

nese Society for Gastroenterology endoscopic criteria as

type 0-I (protruded), type 0-IIa (elevated), type 0-IIb (flat),

type 0-IIc (depressed), type 0-III (excavated), and type 1-4

(Bormann 1-4). Histological grading of the gastric cancers

was divided into 3 types; well, moderately, and poorly

differentiated adenocarcinoma [12]. The IMP component

was diagnosed by at least two pathologists who specialized

in the field of gastrointestinal tract. To rule out adenocar-

cinoma with extensive lymphatic infiltration, or mucinous

carcinoma (which could potentially mimic the IMP com-

ponent), histopathological examination was performed

using D2-40 and periodic acid-Schiff (PAS) stain.

Statistical analysis

Statistically significant differences were analyzed using the

v2 test and the Mann–Whitney U-test. Univariate analysis

and multivariate analysis with the Cox proportional haz-

ards model were performed to evaluate the significance of

the clinical and histopathological parameters. A value of

p \ 0.05 was considered statistically significant.

Results

Incidence and clinical manifestations of gastric cancers

with an IMP component

From January 2005 to July 2009, 930 patients with

gastric cancers underwent gastrectomy at the National
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Cancer Center Hospital East. Of these, 14 patients (1.5%)

histologically showed a regional IMP component. Rep-

resentative images of the IMP component are shown in

Fig. 1; no patients showed a pure form of IMP

carcinoma.

In order to evaluate the biological characteristics of

the tumor itself in patients with gastric cancer with an

IMP component, the clinical manifestations of these 14

patients were compared with those of randomly assigned

pT factor-matched controls (pT-matched controls) whose

data were extracted from the data of the initial 930

patients and who had gastrectomies during the same

period as the study subjects (see Table 1). The median

ages of the patients with gastric cancer with an IMP

component and the pT-matched controls were 62.1 years

(range 43–75 years) and 60.4 years (range 38–82 years),

respectively (p = 0.37). No significant difference was

found in the gender distribution (IMP component,

M:F = 2.5:1; pT-matched controls, M:F = 1.7:1), in the

distribution of tumor location in the stomach (upper third

of the stomach:middle third of the stomach:lower third of

the stomach—IMP component 21:50:28.5%, pT-matched

controls 14:37:49%), or in the macroscopic type of the

lesion (IMP component, type 0-IIc:type 1:type 2 or

3 = 21.4:7.1:71.4%; pT-matched controls, type 0-IIc:type

1:type 2 or 3 = 24:7:69%).

Histopathological manifestations of gastric cancers

with an IMP component

The percentages of well-differentiated adenocarcinoma

with a papillary pattern are shown in Fig. 2. Well-differ-

entiated adenocarcinoma with a papillary pattern was

Fig. 1 Representative images of the regional invasive micropapillary

component. There was no case of pure form of invasive micropap-

illary carcinoma in gastric cancer; however, 1.5% of cases contained a

regional invasive micropapillary structure

Table 1 Patient characteristics

of gastric cancer with IMP

component

IMP invasive micropapillary

component, Type0-IIc depressed

type of early gastric cancer

Variables With IMP structure

(n = 14)

Without IMP structure

(pT-matched control) (n = 100)

p value

Age, years, median (range) 62.1 (43–75) 60.4 (38–82) 0.37

Gender (M:F) 0.80

Male 10 (71.4%) 64 (64.0%)

Female 4 (28.5%) 36 (36.0%)

Location of tumor 0.59

Upper third of stomach 3 (21.4%) 14 (14.0%)

Middle third of stomach 7 (50.0%) 37 (37.0%)

Lower third of stomach 4 (28.5%) 49 (49.0%)

Macroscopic type 0.86

Type 0-IIc 3 (21.4%) 24 (24.0%)

Type 1 1 (7.1%) 7 (7.0%)

Type 2 or 3 10 (71.4%) 69 (69.0%)

Type of surgery 0.80

Distal gastrectomy 9 (64.2%) 65 (65.0%)

Total gastrectomy 5 (35.7%) 35 (35.0%)
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found in 29% of cases with gastric cancer with an IMP

component, whereas 6% of the pT-matched controls

showed well-differentiated adenocarcinoma with a papil-

lary pattern (p \ 0.01). There were no differences in the

distribution of moderately differentiated adenocarcinoma

orpoorly differentiated adenocarcinoma between the

groups (p = 0.83) (Table 2).

The histopathological manifestations in patients with an

IMP component compared with those in the pT-matched

controls are shown in Table 2. Between patients with

gastric cancer with an IMP component and pT-matched

controls, no significant differences were found in the size

of the primary lesion (median size 61.5 vs 56.2 mm:

p = 0.23), in the depth of invasion of the tumor (mucosa-

muscular layer 42.8%, subserosal-serosal layer 57.1% vs

mucosa-muscular layer 43.0%, subserosal-serosal layer

57.0%: p = 0.96), in the dominant histological grade of the

lesion (percentage of well-differentiated adenocarcinoma

W/D adenocarcinoma with papillary pa�ern

Other histopathological type

29%

71%

6%

94%

Gastric cancer 
with IMP component pT-matched control

P<0.01

Fig. 2 Histopathological types of the primary lesions in patients with

an invasive micropapillary component (IMP). In the patients with an

invasive micropapillary component, 29% showed well-differentiated

(W/D) adenocarcinoma with a papillary pattern as the co-existent

histological component, whereas only 6% of the pT-matched controls

showed well-differentiated adenocarcinoma with a papillary pattern

(p \ 0.01)

Table 2 Histopathological

features of gastric cancer with

IMP component

Variables With IMP

structure

(n = 14)

Without IMP structure

(pT-matched control)

(n = 100)

p value

Size of tumor, median, mm (range) 61.5 (42–89.5) 56.2 (2.5–85) 0.23

Invasion of tumor 0.96

Mucosa-muscular layer 6 (42.8%) 43 (43.0%)

Subserosa-serosal layer 8 (57.1%) 57 (57.0%)

Invasion to adjacent organ 0 (0%) 0 (0%)

Histological type 0.83

Well-differentiated adenocarcinoma 6 (42.8%) 28 (28.0%)

Moderately differentiated adenocarcinoma 7 (50.0%) 56 (56.0%)

Poorly differentiated adenocarcinoma 1 (7.1%) 14 (14.0%)

Other histological type 0 (0%) 2 (2.0%)

Lymphatic infiltration \0.01

ly0 or ly1 3 (21.4%) 68 (68.0%)

ly2 or ly3 11 (78.5%) 32 (32.0%)

Venous invasion 0.02

v0 or v1 5 (35.7%) 70 (70.0%)

v2 or v3 9 (62.4%) 30 (30.0%)

Perineural invasion 0.96

ne0 or ne1 10 (71.4%) 75 (75.0%)

ne2 or ne3 4 (28.5%) 25 (25.0%)

No. of metastatic lymph nodes, median, no. of cases

(range)

16.3 (1–42) 3.2 (0–24) \0.01

Lymph node metastasis \0.01

pN(-) 0 (0%) 43 (43.0%)

pN(?) 14 (100%) 57 (57.0%)

p-Stage 0.08

Stage I or II 6 (42.8%) 70 (70.0%)

Stage III or IV 8 (57.1%) 30 (30.0%)
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42.8 vs 28.0%, moderately differentiated adenocarcinoma

50.0 vs 56.0%, poorly differentiated adenocarcinoma 7.1 vs

14.0%, other histological type 0 vs 2.0%: p = 0.83), in the

perineural invasion of the tumor (percentage of ne2, 3;

cases 28.5 vs controls; 25.0%: p = 0.96). On the other

hand, statistically significant differences were observed in

the degree of lymphatic infiltration (ly2 or 3; 78.5 vs

32.0%: p \ 0.01), in the degree of venous invasion (inci-

dence of v2 or 3; 62.4 vs 30.0%: p = 0.02), in the median

number of metastatic lymph nodes (number/case; 16.3 vs

3.2: p \ 0.01), and in the frequency of lymph node

metastasis (percentage of cases; 100 vs 57.0%: p \ 0.01).

In particular, all patients with the IMP component showed

marked lymph node metastasis.

Outcome for patients with an IMP component

The results of the present study indicate that patients with

an IMP component frequently showed marked lymphatic

infiltration and lymph node metastasis, which are clinico-

pathological characteristics similar to those of IMP carci-

noma of the breast. Thus, in order to assess the outcome for

patients with gastric cancer associated with an IMP com-

ponent, we evaluated the survival rate in these patients and

Table 3 Clinicopathological

features of gastric cancer with

IMP component in the

comparison with those with

stage-matched control

Variables With IMP

structure

(n = 14)

Without IMP structure

(stage-matched control)

(n = 100)

p value

Age, years, median (range) 62.1 (43–75) 61.6 (38–89) 0.33

Gender (M:F) 10:4 68:32 0.96

Location of tumor 0.60

Upper third of stomach 3 (21.4%) 21 (21.0%)

Middle third of stomach 7 (50.0%) 34 (34.0%)

Lower third of stomach 4 (28.5%) 45 (45.0%)

Type of surgery 0.80

Distal gastrectomy 9 (64.2%) 65 (65.0%)

Total gastrectomy 5 (35.7%) 35 (35.0%)

Size of tumor, median, mm (range) 61.5 (42–89.5) 58.2 (2.5–108) 0.26

Invasion of tumor 0.98

Mucosa-muscular layer 6 (42.8%) 37 (37.0%)

Subserosa-serosal layer 8 (57.1%) 59 (59.0%)

Invasion to adjacent organ 0 (0%) 4 (4.0)

Histological type 0.75

Well-differentiated adenocarcinoma 6 (42.8%) 24 (24.0%)

Moderately differentiated

adenocarcinoma

7 (50.0%) 59 (59.0%)

Poorly differentiated adenocarcinoma 1 (7.1%) 14 (14.0%)

Other histological type 0 (0%) 3 (3.0%)

Lymphatic infiltration \0.01

ly0 or ly1 3 (21.4%) 71 (71.0%)

ly2 or ly3 11 (78.5%) 29 (29.0%)

Venous invasion \0.01

v0 or v1 5 (35.7%) 73 (73.0%)

v2 or v3 9 (62.4%) 27 (27.0%)

Perineural invasion 0.76

ne0 or ne1 10 (71.4%) 79 (79.0%)

ne2 or ne3 4 (28.5%) 21 (21.0%)

Lymph node metastasis \0.01

pN(-) 0 (0%) 58 (58.0%)

pN(?) 14 (100%) 42 (42.0%)

p-Stage 0.83

Stage I or II 6 (42.8%) 44 (44.0%)

Stage III or IV 8 (57.1%) 56 (56.0%)

Gastric invasive micropapillary cancer 183

123



compared it with the survival rate in 100 stage-matched

controls randomly assigned over the same period. The

patients’ demographic data and characteristics are shown in

Table 3. Patients with an IMP component showed a sig-

nificantly higher incidence of aggressive lymphatic infil-

tration (p \ 0.01), venous invasion (p \ 0.01), and lymph

node metastasis (p \ 0.01). As shown in Fig. 3, the 3-year

disease-free survival rate of patients with an IMP compo-

nent was 40.5%, whereas that of the stage-matched con-

trols was 72.6% (p = 0.02). Further, as shown in Fig. 4,

the 3-year overall survival rate of patients with an IMP

component was 59.3%, whereas that of the stage-matched

controls was 80.6% (p = 0.07).

Univariate analysis and multivariate analysis

To explore factors with potential prognostic significance,

various pathological parameters were investigated in the

14 patients with the IMP component and in the 100

stage-matched controls (total 114 cases). The results of

univariate analysis revealed that the following factors

were significant indicators of survival in patients after

the operation: IMP component (p = 0.02), depth of

tumor invasion (p \ 0.01), lymphatic infiltration

(p = 0.01), venous invasion (p = 0.04), perineural inva-

sion (p = 0.03), and lymph node metastasis (p \ 0.01).

To further evaluate the significance of these 6 factors,

multivariate analysis was carried out. Results of the

multivariate analysis with the Cox proportional hazard

model showed that depth of tumor invasion [hazard ratio

(HR) 4.28, 95% confidence interval (CI) 1.493–12.320,

p \ 0.01] and lymph node metastasis (HR 6.29, 95% CI

1.749–22.686, p \ 0.01) were independent prognostic

factors for disease-free survival, and the IMP component

was not an independent prognostic factor for disease-free

survival (Table 4).

Fig. 3 Disease-free survival

(DFS) of the patients with

gastric cancer with a regional

invasive micropapillary

structure. The three-year (3y)

DFS rate of the patients with an

invasive micropapillary

structure was significantly lower

than that of the stage-matched

controls (72.6 vs 40.5%,

p = 0.02)

Fig. 4 Overall survival (OS)

rate of the patients with gastric

cancer with a regional invasive

micropapillary structure. The

3-year survival rate of the

patients with an invasive

micropapillary structure was

lower than that of the stage-

matched controls (80.6 vs

59.3%, p = 0.07), although the

difference was not significant

184 T. Fujita et al.

123



Discussion

The present study provides the first analysis of the clini-

copathological features of IMP carcinoma of the stomach.

Cancers with an IMP component have been reported not

only in the breast but also in various other organs [3–7].

The accumulated evidence indicates that most breast can-

cers with an IMP component show marked tumor invasion

of the lymphatic system, resulting in aggressive tumor

behavior and a poor clinical course [3]. A similar IMP

pattern has been reported in cancers originating from the

gastrointestinal tract [8–10]. However, to the best of our

knowledge, because the number of reports to date is lim-

ited, the clinical and histopathological features of this

specific subtype of stomach cancer are largely unknown

and are not being addressed in cases of IMP carcinoma of

the stomach. Therefore, we first investigated the incidence

of gastric cancer with an IMP component and found that

there were no cases that exhibited the pure form of IMP

carcinoma, which differs from the situation in breast cancer

[13]. We found that, in the regional form of the invasive

component, 1.5% (14/930) of cases showed an IMP pat-

tern. Categorizing these cases as gastric cancer with a

regional IMP component, we investigated the clinical and

histopathological features of such cancers and found that

all these cases shared common histopathological findings,

such as a higher incidence of lymphatic infiltration and

lymph node metastasis, which is consistent with the fea-

tures of IMP carcinoma of the breast. In the present study,

higher rate of papillary carcinoma was found in cancers

with IMP component compared with those without IMP

component. We have no definitive explanation to clarify

the underlying mechanism why the high rate of papillary

pattern is found in cancer of IMP component, and we

cannot exclude a potential bias, because the number of

gastric cancers with an IMP component was so small. In a

recent report, however, differences in tumor grades were

also demonstrated in colon cancer with an IMP component

compared with colon cancer without an IMP component.

Moreover, differences in the molecular background, such

as differences in p53 or MMR gene expression and

microsatellite instability status, were reported in gastroin-

testinal cancers with an IMP component compared with

those without the IMP component. Thus, it is not unrea-

sonable that these differences in molecular background

could be involved in the patterns of tumor growth.

The prognosis for patients with IMP carcinoma has not

been clarified. Due to the peculiar proclivity for lymphatic

infiltration and the high incidence of lymph node metas-

tasis, a poorer prognosis for IMP carcinoma was shown

than that for usual invasive ductal carcinoma of the breast

[14]. However, other reports have observed no poorer

survival rates in patients with IMP carcinoma of the breast

when data were adjusted for stage of disease, reasoning that

Table 4 Univariate and

multivariate analysis of

prognostic factors of survival

Variables Values (%) Univariate analysis

p value

Multivariate analysis

p value

IMP component 0.02 0.35

With IMP component 14 (12.2)

Without IMP component 100 (87.8)

Invasion of tumor \0.01 \0.01

Mucosa-muscular layer 43 (37.7)

Subserosal or more 71 (62.3)

Histological type 0.27 –

Well-differentiated adenocarcinoma 30 (26.3)

Other histological type 84 (73.7)

Lymphatic infiltration 0.01 0.28

ly0 or ly1 74 (64.9)

ly2 or ly3 40 (35.1)

Venous invasion 0.04 0.50

v0 or v1 78 (68.4)

v2 or v3 36 (31.6)

Perineural invasion 0.03 0.35

ne0 or ne1 89 (78.0)

ne2 or ne3 25 (22.0)

Lymph node metastasis \0.01 \0.01

pN(-) 58 (50.8)

pN(?) 66 (49.2)

Gastric invasive micropapillary cancer 185

123



a higher incidence of lymph node metastasis is usually

categorized as advanced stage disease [15, 16]. In the

present study, although the number of patients with an IMP

component was small, we demonstrated a significant dif-

ference in disease-free survival rates in patients with IMP

carcinoma of the stomach compared with stage-matched

controls during the same period. Considering that lymph

node metastasis is an important parameter for the deter-

mination of the stage of disease, the reasons for the poor

prognosis in gastric cancer patients with the IMP compo-

nent could also have been due to the aggressive tumor

behavior in infiltration of the venous system.

The molecular background of IMP carcinoma has been

examined in gastric cancer. Previous immunohistochemical

analysis of this subtype have revealed the downregulation of

E-cadherin compared with that in normal gastric epithelia

[8]. Because E-cadherin is generally recognized as an

invasion-suppressor gene [17, 18] and loss of E-cadherin

expression has been demonstrated to be associated with

tumor invasion in adenocarcinoma of the stomach [19], the

aggressive tumor behavior of this subtype could be partly

attributed to its molecular characteristics. Although there are

conflicting data, several previous reports have demonstrated

the molecular profile of IMP carcinoma in the breast.

Estrogen receptor expression has been found in 25% [20] to

90% [21] of all pure IMP carcinoma cases, whereas HER2

protein overexpression has been observed in 36–100% [20,

22]. Other previous reports on breast cancer demonstrated

that 72% of cases with IMP carcinoma expressed HER2

protein and 45% showed amplification of HER2 gene levels

[23]. Considering the usual incidence of overexpression of

HER2 protein and amplification of the HER2 gene, IMP

carcinoma of the breast could have a higher incidence of

overexpression of HER2 status. Also, taking into consider-

ation a recent report from a large clinical trial in patients

with gastric cancer (ToGA study) [24], it appears that

information based on an investigation of HER2 status would

provide interesting insights into IMP carcinoma. The ToGA

study demonstrated a significantly better survival rate in

patients treated with additional administration of trast-

uzumab (a monoclonal antibody against HER2) [24].

Therefore, it is potentially of great importance to evaluate

the HER2 level in this subtype of gastric cancer when

considering the future treatment strategy for patients with

gastric cancer with a regional IMP component.

The present study has several limitations. Due to the low

incidence of patients diagnosed with a regional IMP

component, the number of patients was too small to per-

form more rigorous statistical evaluations, and the clini-

copathological investigation was possibly biased.

Furthermore, the present study covered a period of almost

4 years, during which preoperative diagnostic accuracy and

postoperative follow-up regimens differed slightly.

However, the performance of histopathological explora-

tions was consistent, and this consistency may be consid-

ered a strong point of the study.

In conclusion, the results of the present study indicate

the following: (1) there were no significant differences

among patients with gastric cancer with an IMP component

compared with controls in terms of age or gender or the

location or macroscopic type of the tumor. (2) In patients

with gastric cancer with an IMP component, significantly

higher incidences of lymphatic infiltration, venous inva-

sion, and lymph node metastasis were apparent compared

with controls. (3) Survival rates of patients with an IMP

component did tend to be lower than those of the stage-

matched controls. Further analysis including the molecular

background of the lesions and investigations of a large

number of cases in a prospective setting should provide

more detailed clues for understanding the prognosis and

clinicopathological features of gastric cancer with an IMP

component.
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