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Abstract
Invasive micropapillary carcinoma (IMPC) is a rare histological type of tumor, first described in invasive ductal breast cancer, than in malignancies in other organs such as lungs, urinary bladder, ovaries or salivary glands. Recent literature data shows that this histological lesion has also been found in cancers of the gastrointestinal system. The micropapillary components are clusters of neoplastic cells that closely adhere to each other and are located in distinct empty spaces. Moreover, clusters of neoplastic cells do not have a fibrous-vascular core. The IMPC cells show reverse polarity resulting in typical ‘’inside-out’’ structures that determines secretary properties, disturbs adhesion and conditions grade of malignancy in gastrointestinal (GI) tract. Invasive micropapillary carcinoma in this location is associated with metastases to local lymph nodes and lymphovascular invasion. IMPC can be a prognostic factor for patients with cancers of the stomach, pancreas and with colorectal cancer since it is related with disease-free and overall survival. The purpose of this review is to present the characterization of invasive micropapillary carcinoma in colon, rectum, stomach and others site of GI tract, and to determine the immunohistological indentification of IMPC in those localization. 
© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: We summarize the recent literature reports about individual cases and study groups of invasive micropapillary carcinoma. We postulated that invasive micropapillary carcinoma is still a great diagnostic challenge in pathomophology and due to its high aggressiveness should be treated as a distinct histological subtype of carcinomas in gastrointestinal tract.
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INTRODUCTION
Invasive micropapillary carcinoma (IMPC) is a rare histological type of tumor, first described in invasive ductal breast cancer[1]. Recent reports have confirmed that the micropapillary component can also occur in malignancies in other organs such as lungs, urinary bladder, ovaries or salivary glands[2-5]. According to the WHO classification, invasive micropapillary carcinoma was identified as a distinct histopathological subtype of the breast and urinary tract[6,7]. International Association for the Study of Lung Cancer/American Thoracic Society/European Respiratory Society (IASLC/ATS/ERS) has considered the micropapillary component to be a new subtype of invasive glandular lung cancer with poor prognosis[8]. Moreover, this histological lesion has also been documented in cancers of the gastrointestinal system[9-27]. In the current WHO Classification of the Digestive System Tumors, IMPC is described as a rare histological structure found in papillary-type gastric adenocarcinoma[28]. Irrespective of location, the micropapillary component is present in high-grade tumors with local lymph node involvement and neoplastic emboli in blood and lymphatic vessels[2-5,18,21,29-30]. The analysis of literature reports concerning gastrointestinal malignancies, including IMPC in our review, may widen the knowledge of this histological structure in malignant tumors affecting these organs. 
MORPHOLOGY
The micropapillary components are clusters of neoplastic cells that closely adhere to each other and are located in distinct empty spaces that resemble small dilated lymphatic vessels[12,15,19,21]. In order to differentiate cancer cells invading the lymphatic vessels from IMPC, immunohistochemical staining is performed with the use of endothelial cell-specific antibodies. Lack of color reaction of these proteins in the lymphovascular-like pattern helps exclude the presence of the vessels (Table 1). Moreover, IMPC cells are usually small, round or oval, but they are also columnar to polygonal[24-25,31]. Single cells are characterized by distinct massive acidophilic cytoplasm with numerous fine granules[21,32]. The nucleus/cytoplasm ratio is found to increase. The nuclei are acinar, with well visible nucleoli and unevenly dispersed chromatin clumps[16]. They show moderate to high pleomorphism and moderate degree of atypia, as well as diverse mitotic activity[17,21,24-25]. Clusters of neoplastic cells do not have a fibrous-vascular core[16,19]. They are separated by bands of fibrous tissue, resembling sponge in structure. Nests can also occur as single focal spaces filled up with flattened fusiform tumor cells[10,32]. 
Micropapilla are present on the invasive edges of the tumor, more seldom in its center[12,29,32,33]. The micropapillary structure may constitute one of the morphological tumor components and occur with other histological types, or it can be the only morphological exponent[16,19,29]. However, cancers composed only of the micropapillary component are very rare[29]. Moreover, all the above mentioned morphological features of the micropapillary component are visible in metastases to the lymphatic vessels, lymph nodes and distant organs[32] (Figure 1).
The IMPC cells show reverse polarity resulting in typical ‘’inside-out’’ structures, i.e. their basal surface has the properties of the upper part. The electron microscopic examination of this structure has confirmed that the outer surface of the cells is covered with numerous microvilli and shows secretory activity towards the surrounding stroma. Moreover, a slight amount of mucous secretion has been found in the spaces that enclose tumor cell nests[34,35]. These observations are also supported by immunohistochemical investigations with the use of anti- MUC1, EMA, CD10, villin antibodies (Table 1). Glycoprotein 1 (MUC-1) is mainly present on the outer surface of epithelial cells in patients with IMPC as compared to the color reaction located in the apical part in normal glandular cells. MUC-1 is responsible for the maintenance of cell integrity in normal glands[27]. The specific reaction of MUC-1 in the micropapillary component located at the invasion front allows differentiation of these structures from tumor budding[10]. Hudson et al[36] observed type I collagen fiber contraction and MUC-1 induced disorders of cytokeratin expression. At the same time, MUC-1 neutralizes the effects of fine intercellular adhesion molecules, e.g., E-cadherin and beta-catenin[37]. Reports on the likely contribution of MUC-1 to IMPC adhesion seem to confirm the investigations in which an increase in the expression of this glycoprotein was related to cell-cell adhesion disorders and cell interactions with the extracellular matrix[38,39]. E-cadherin is responsible for epithelial cell integrity. A decrease in its expression is associated with a greater potential of tumor cells to metastasize. Deficiency of this protein was noted in a higher percentage of patients with gastric IMPC than in the control[13,40]. However, positive expression of E-cadherin was found in the cytoplasm of cells of the micropapillary structures as compared to the membranous reaction of this protein in normal ducts and neoplastic glandular ducts[25]. Moreover, the assessment of beta-catenin expression revealed its deficiency in the cytoplasm and/or nucleus in a high percentage of patients with gastric and colon IMPC as compared to the adenocarcinoma groups[40]. It is suggested that disturbances in beta-catenin distribution, its deficiency, may condition IMPC aggressiveness[40]. It can be assumed that also MUC-2 plays a crucial role in the maintenance of IMPC integrity as it joins tumor cells and acts as a physical protective barrier against their spread[41]. Lack or low percentage of positive expression of MUC-2 was observed in patients with IMPC in gastric cancer[17,21,31]. Its deficiency facilitates secretion of metaloproteinases by IMPC that determines cancer spread in the stroma and via vessels to local lymph nodes[27] (Table 1, Figure 2). 
Many data suggest that IMPC polarity reversal determines secretory properties, disturbs adhesion and conditions grade of malignancy. All the above mentioned exponents are responsible for stromal and vascular invasion of tumor cells, resulting in easier spread of cancer cells and lymph node involvement. 
INVASIVE MICROPAPILLARY CARCINOMA OF COLON AND RECTUM

Since the description of the micropapillary structure as a separate subtype of breast cancers[1], this component have been searched for in other organs, including the colon. Up to now, approximately 265 cases of colon cancer with IMPC have been reported, accounting for 9%-19% of all colon cancers. They are most common in males aged 53-72 years[20,32,10,42,43]. Otsubo et al[30] observed a single case of IMPC in a 26-year-old woman. Clinical symptoms in patients with IMPC have not been disease-specific and mainly include abdominal pain, anemia, vomiting, diarrhea, constipation and bleeding from the rectum[10,12-16,19,20,29,43]. 
These tumors are known to grow as polyp-like forms that narrow the lumen of the respective organ with a tendency to exophytic growth or a lesion with a centrally ulcerating crater[16,18,19,29]. Unfortunately, macroscopically the lesions do not allow IMPC differentiation from other subtypes. Regardless of the macroscopic picture, all tumors have a characteristic image of the micropapillary structure in light microscopy. IMPC can develop throughout the large intestine, although most lesions are located in the colon and 50 per cent of them in the ascending colon[20,19,32,42]. In the remaining substantial proportion of cases, the rectum is affected[20,29]. The micropapillary component involves a wide range of 5%-95% of tumor volume and is usually situated in its invasion front[10,19,32]. Moreover, Verdú et al[10] described the coexistence of early sigmoid cancer with IMPC in a pedunculated polyp obtained during colonoscopy, in which the component constituted the major tumor morphological exponent. Kondo et al[15] noted a slight focus of IMPC growing in a tubulovillous adenoma. Lino-Silva et al[29] observed a single case of pure rectal IMPC, with the micropapillary structure involving > 95% of the whole lesion[29]. IMPC accompanies neoplastic lesions with clearly defined edges and various differentiation grades. In most cases, IMPC coexisted with moderately differentiated tumors (G2), with cells lacking mucous secretion[12,19,20,32]. Many of these cancers infiltrated through the muscle to the subserous layer[20,32,42].
The presence of IMPC in colorectal tumors is associated with aggressive behavior of the neoplasm. In all the reported cases, tumors invaded blood and lymphatic vessels, whereas the remaining groups showed moderate grade of invasion of these structures[12,13,18-20,29,30,32]. The involvement of lymph nodes has been estimated at 63-100% of all cases[6,5,10,17,47]. Kim et al[20] showed metastases to local lymph nodes in 2 out of 3 patients with IMPC tumor infiltrating the submucous membrane (pT1). Their findings indicate the importance of adequately early diagnosis of IMPC lesion in biopsy and operative material, which may condition high risk of metastases. In the majority of patients, IMPC invasion involved a considerable proportion of lymph nodes and was the only histological exponent of the metastases formed[16,19,20]. Moreover, several patients showed metastases of micropapillary structures to the peritoneum and other organs, such as lungs and liver[10,13,20,29,32]. The multivariate analysis of variance revealed that the presence of the micropapillary component, apart from invasion of the lymphatic/blood vessels and infiltration depth, is an independent prognostic factor determining cancer metastases[17].
The diagnosis of the micropapillary component is closely associated with worse prognosis[42,43]. Stage I and II IMPC patients experience shorter survival as compared to the non-IMPC groups and have equally poor prognosis as those in Stage III and IV. The survival rates among these patients after 1, 3, 5 and 10 years were 67%, 53%, 50% and 50%, respectively, as compared to the groups without IMPC (81%, 75%, 73%, 70%, respectively)[44]. Five-year survival rate was also much lower in patients with IMPC than in those with microsatellite instability-high carcinoma and microsatellite stable one[43]. The molecular profile of IMPC indicates that these patients have higher proportion of TP53 alternations, and that microsatellite instability is much rarer[10]. Therefore, it is assumed that like 85% of colorectal cancers, IMPC develops via classical chromosomal instability (CIN)[10]. This confirms that IMPC shows considerable aggressiveness and is associated with shorter survival. The colorectal IMPC group profile is presented in Tables 2, 3. 
INVASIVE MICROPAPILLARY CARCINOMA OF THE STOMACH
Considering a very high incidence of gastric cancer, tumors with IMPC account only for 0.07%-13.4% of gastric cancer cases[31,45]. The IMPC morbidity peak is observed at the age of 60-70, with the predominance of males being affected. IMPC is most frequently located in the lower-third, then in the middle and upper-third of the stomach. The micropapillary structure coexists with other histological types, including a considerable percentage of papillary and tubular carcinomas[21,40]. A higher percentage of IMPC are noted in tumors of the intestinal type than diffuse type according to Lauren classification[40]. The analysis of mucin profile has shown that the highest percentage of IMPC patients show gastric type (9/17) and null type (6/17) as compared to the other subtypes[21]. The IMPC structure most frequently accompanies moderately (G3) and low-differentiated cancers (G2)[22,40]. In a study by Fujita et al[22], 1/3 of the cases had papillary adenocarcinoma well-differentiated with IMPC.
The content of micropapilli in the stomach ranges between 5%-90% of tumor tissue, although pure IMPC has never been found in this organ[21,31,40]. It has been proven that the determination of the ratio of IMPC to the remaining part of the tumor has no effect on the clinicopathological parameters. However, even the smallest IMPC lesion found indicates tumor aggressiveness[40]. The occurrence of IMPC correlates with the degree of invasion of lymphatic and blood vessels, and with the number of metastases to lymph nodes. The invasion of blood and lymphatic vessels has been found in 78%-91% of cases[17,21,22,31,40]. Tumors in stage I and II IMPC patients showed higher percentage of vessel invasion than those without the component[17]. In the majority of cases, IMPC reaches the subserous layer (pT3) or infiltrates by continuity other tissues and organs (pT4)[22,40]. The proportion of lymph node involvement is very high[21,22]. Stage I and II patients with the IMPC component showed a considerably higher percentage of metastases to local lymph nodes as compared to the IMPC-free groups[40]. Statistical significance of infiltration depth and tumor size has been found in the prognostication of lymph node involvement [40] (Table 4). 

Not only is IMPC related to metastasizing but also to poor outcome of patients. IMPC patients have shorter survival as compared to those without the micropapillary component (59.3% vs 80.6%). Significantly shorter 1-,3-,5-year overall survival (83%, 55%, 30%) was also noted in comparison with non-IMPC (87%, 70%, 67%). Among stage I and II patients, the likelihood of overall and disease-free 5-year survival was much lower than in the non-IMPC cases[40]. The IMPC parameter as a potential factor in the prognosis of survival of these patients has also been evaluated[40]. As revealed by univariate analyses performed by Fujita et al[22], the IMPC component, invasion grade, infiltration of lymphatic vessels and lymph node involvement are the major factors determining survival. These parameters play an especially important role in stage I and II patients, since they are associated with much worse prognosis. On the other hand, according to the multivariate analysis, IMPC is an independent prognostic factor of survival[22]. These observations, however, have not been confirmed by other researchers[31,46]. 

INVASIVE MICROPAPILLARY CARCINOMA OF OTHER LOCATIONS IN GI TRACT

The micropapillary structure in the ampullopancreatobiliary region of the pancreas was first described by Khayyata et al[25], who found this lesion in 4.1% of all cancers in this location, with the majority of lesions observed in the ampullary region (11%), and the remaining ones in the pancreas (3%). The author classified primary IMPC lesions as focal (20%-50% of the tumor), predominant (51%-80%) or diffuse (> 80%). IMPC above 80% is rare, being present in 3% of periampullary cases and in 1% of pancreatic cases[25]. Kitagawa et al[26] observed a single case of pure IMPC in the pancreas without typical adenocarcinoma tissue. IMPC was also found in the ampulla of Vater (1.3% of these cancers) and in bile duct[23,24]. Kondo et al[23] suggested that the adhesion of the mucous membrane invaded by adenocarcinoma with IMPC to bile ducts may condition the occurrence of this lesion type mainly in the region of the pancreatic head. It cannot also be excluded that the location may be determined by the etiologic factors themselves, including the properties of bile content, e.g., reflux[23]. Therefore, these neoplastic lesions frequently lead to bile duct obstruction, cholestasis and jaundice, and patients complain of general malaise[23-26].
Macroscopically, the lesions have diverse descriptions, from whitish and greyish nodular tumor exhibiting soft consistency in the pancreas to irregular lesions narrowing the lumen of the bile duct[24-26]. In some cases, the micropapillary component was found to coexist with classical types of adenocarcinoma[23,25]. The tumor size found was 0.02-3.2cm[23-26]. In two documented cases, tumor infiltrated the submucous membrane (pT1). Kondo et al[23] found a tumor that was limited to the muscular membrane (pT2) of the Oddi's sphincter[24, 26]. However, in 16 patients with IMPC in the pancreas, the cancer was classified as G3 according to the grading scheme of pancreatic adenocarcinoma. In some patients, lymphatic and blood vessels were invaded by clusters of cancer cells, including vascular microinvasion in the submucous membrane of the duodenum or papilla in 3 patients (< 5% IMPC in tumor)[25]. In the microscopic picture, the micropapillary structures showed high similarity to those observed in other organs. Contrary to other locations, in the presence of pancreatic micropapilla there was a massive inflammatory infiltrate composed of neutrophilic granulocytes that formed focal intraepithelial microabscesses, and clusters of these cells in the stroma[23,25]. Moreover, in one case, moderate infiltrate composed of eosinophils was observed to surround the micropapillary structures[24].
 In most cases, local lymph node involvement was found[23,24,26]. The presence of the predominant part or pure form of IMPC was noted in an early stage, which may indicate metastasizing to numerous lymph nodes and distant organs (liver, intestine, gallbladder) in these cases[24,26]. Unfortunately, as this conclusion was based on very few observations they have to be verified on a larger group of patients. In the best-described group of patients with pancreatic IMPC there were 11/15 (73%) metastases to local lymph nodes as compared to the conventional carcinoma group (55%). In 4 patients from this group, distant metastases to the liver and lungs were found. Most metastases, both local and distant had micropapillary structures[25] (Table 5).

All patients underwent surgical treatment. Only in the case of pure pancreatic IMPC, pancreaticoduodenectomy was accompanied by chemotherapy with gemcitabine[26]. Pharmacotherapy in that case proved to have similar effects to those observed in patients treated for typical pancreatic cancer[26]. The analysis of survival of patients with pancreatic IMPC revealed a slightly shorter survival than in ordinary ductal carcinoma of the pancreas. The mean survival of patients with pancreatic IMPC was 8 mo and seems to be comparable to that observed in patients with poorly differentiated carcinoma at the same site[25]. The follow-up of patients lasted 12, 20, 17 and 42 mo for bile duct, ampulla of Vater, pancreas and pure pancreatic IMPC, respectively[23-25]. Only 21% of patients treated surgically live without relapse, whereas the remaining percentage of patients died due to advanced cancer or multiorgan failure[26].
PRIMARY SITE OF IMPC
The micropapillary structure does not belong to the location of any definite organ. Even though in most cases IMPC can be observed in traditional histological types of cancers, being characteristic of a respective location, and may suggest its origin, the presence of pure IMPC in the form of primary site or metastasis does not allow definite lesion localization Therefore, the primary distribution of this type of cancer has to be confirmed by the whole panel of immunohistochemical investigations. 
In immunohistochemical analyses of micropapilla in the digestive system, protein expression was similar to that of conventional adenocarcinoma. Cytokeratin 20 (CK20) (+) Cytokeratin 7 (CK7)(-) was suggested to be an adequate marker profile for IMPC of the colon[11,16,18-20,29] (Figure 3). Research also proved a considerable proportion of positive expression of intestinal differentiation marker (CDX2) and carcinoembryonic antigen (CEA) in IMPC as compared to conventional carcinoma[16,18,20,42]. Moreover, in one case colon IMPC showed positive expression of Cancer Antigen 125 (CA 125), which did not exclude the presence of this structure in the ovary and urinary bladder[18]. On the other hand, the CK20 (-) CK7(+) variant was found to condition the primary site in the stomach[17,22,31]. Additionally, positive reactions of proteins with mucins (MUC-5,MUC-6) have been observed in the stomach and colon[17,21,22,31]. However, MUC-2 has been found to show positive reaction in the colon IMPC, but not in gastric IMPC[21,22,31,34,42]. IMPC both in the large intestine and in the stomach is characterized by a high proliferative index. IMPC cells exhibit positive expression of Ki-67 and p53 in most cases[20-22,31,44]. Also DNA mismatch repair protein such as MutL homolog 1 (MLH1), MutS protein homolog 2 (MSH2) and MutS homolog 6 (MSH6) have shown positive expression[16,20]. In pancreatic IMPC the profile contains CK20(-) CK7(+)[26]. Moreover, positive expression of carbohydrate antigen 19-9 (CA 19-9) and negative expression for CEA has been found in this organ[26]. The proposed IMPC profile is based on few reports and requires more detailed analysis on a larger study group. 
IMPC differentiation in the digestive system requires the knowledge of immunohistochemical profiles specific to other locations. The CK20(-) CK7(+)Thyroid Transcription Factor-1 (TTF-1) (+) surfactant apoprotein A (SP-A)(+) profile indicates the location of IMPC in the urinary bladder, and CK20(-) CK7(+) Estrogen receptor (ER) (+/-) Progesteron receptor (PgR) (+/-) is present in the breast and ovaries. IMPC located in the salivary glands expresses CK20(-) CK7(+)[16,47]. The immunohistochemical characteristics of IMPC structures with respect to location has been presented in Table 6. 
The determination of the primary site of IMPC, due to high metastasizing capacity and advanced clinical status of most cases facilitates proper therapy. 
CONCLUSION

In summary, an increasing number of reports confirming the morphological distinction of the micropapillary structure as compared to other histological types indicate an essential impact of this structure on the pathomorphological diagnosis. The morphological properties of IMPC condition the lymphovascular invasion and metastases to regional lymph nodes. This has been confirmed above all by the studies in which numerous metastases were observed in early neoplastic lesions. IMPC can be a prognostic factor for patients with cancers of the stomach, pancreas and with colorectal cancer since it is associated with disease-free and overall survival. Nowadays, IMPC is a great diagnostic challenge, and due to its high aggressiveness, the histology of cancer lesions in the digestive tract requires careful analysis. 
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Figure 1 The characterizaction of typical invasive micropapillary carcinoma structures. A: Invasive micropapillary carcinoma in the invasive edges of the tumor, B: Morphologically, clusters of small rounded neoplastic cells without fibrous-vascular core (HE stain, × 40400, respectively). 
Figure 2 Immunohistochemical characteristics of invasive micropapillary carcinoma structures. Positive immunoreaction of lymphatic endothelial cell performed by D2-40 (A) and lack of reaction in invasive micropapillary carcinoma (IMPC) structures (B). Immunohistochemical expression of E-catherin in membrane of conventional adenocarcinoma (C) and in cytoplasm of IMPC (D). The cytoplasmic expression of Beta-catenin was observed more frequent in typical adenocarcinoma compare to IMPC (E, F). Magnification × 400. 
Figure 3 The immunohistochemical invasive micropapillary carcinoma of colon. Positive reaction of CK20 (A) and CEA (B). Magnification × 400.

Table 1 Profile of invasive micropapillary carcinomas in gastrointestinal tract
	Immunohistochemical marker
	Invasive micropapillary carcinoma
	
	References

	　
	　
	Conventional carcinoma
	　

	EMA
	Outer membranous
	Luminal
	[10,13,15,19,26,29]

	MUC-1
	Outer membranous
	Luminal
	[10,12,19,25,29,30]

	CD10
	Stroma-facing surface
	Membranous
	[16,31]

	Vilin
	Stroma-facing surface
	Membranous
	[16]

	E-catherin
	Cytoplasmic
	Membranous
	[13,25,33,41]

	Beta-catenin
	Nulcear/cytoplasmic less frequent
	Nulcear/cytoplasmic more frequent
	[41]

	　
	　
	Lymphvascular  epithelial cells
	　

	D2-40
	Negative
	Positive
	[12,13,15,19,21,22]

	CD34
	Negative
	Positive
	[16,21]

	CD11
	Negative
	Positive
	[16]


Table 2 Characteristics of individual cases of colorectal invasive micropapillary carcinoma
	　
	Sakamoto et al[19], 2005
	Kuroda et al[18], 2007
	Kondo
	Wen
	Hisanori
	Sonoo
	Otsubo

	Parameter
	
	
	et al[15], 2008
	et al[16], 2008
	et al[13], 2009
	et al[12], 2009
	et al[31], 2011

	Age/ Sex
	 67/M
	70/F
	70/M
	72/F
	71/F
	64/M
	26/F

	
	68/F
	
	
	
	
	
	

	
	53/F
	
	
	
	
	
	

	Location
	
	
	
	
	
	
	

	Colon
	3
	1
	1
	1
	1
	1
	1

	Rectum
	0
	0
	0
	0
	0
	0
	0

	Unspecified
	0
	0
	0
	0
	0
	0
	0

	Tumor size
	　
	
	
	
	
	
	

	< 5 cm
	
	1
	1
	1
	1
	1
	1

	> 5 cm
	
	0
	0
	0
	0
	0
	0

	Percentage of IMPC
	PD
	40%
	5%
	PD
	PD
	
	ND

	
	
	
	
	
	
	80%
	

	
	
	
	
	
	
	　
	

	Adenocarcinoma type
	
	
	
	
	
	
	

	Nonmucinous
	
	
	
	
	
	
	

	Mucinous
	2
	1
	1
	1
	1
	1
	1

	　
	1
	0
	0
	0
	0
	0
	0

	Grade of malignacy (G) 
	G3-2
	ND
	G1
	ND
	ND
	G2
	G4

	
	G4-1
	
	
	
	
	
	

	pT stage (T)
	T3-3
	T3
	T1
	T3
	T1
	T1
	T3

	Lymphovascular invasion 
	Yes-2
	Yes
	
	ND
	Yes
	Yes
	Yes

	(Yes/No)
	No-1
	
	Yes
	
	
	
	

	　
	　
	
	　
	
	
	
	

	Lymph node metastasis (N)
	
	
	
	
	
	
	

	(Yes/No)
	Yes-3
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	Distant metastasis (M)
	
	
	
	
	
	
	

	(Yes/No)
	No
	No
	No
	No
	Yes
	No
	Yes


PD: Predominant; ND: No data; M: Male; F: Female.
Table 3 The characteristics of study group diagnosed with colorectal invasive micropapillary carcinoma
	　
	Kim 
	Haupt 
	Xu 
	Verdú 
	Lino-Silva 

	Parameter 
	et al[20], 2006
	et al[32], 2007
	et al[44], 2009
	et al[10], 2011
	et al[42], 2012 

	No. of patients
	55
	34
	30
	60
	15

	Mean age, yr
	64
	66
	57
	65.8
	56

	Sex
	F-15
	F-15
	F-13
	F- 23
	F-8

	
	M-40
	M-19
	M-17
	M-37
	M-7

	Location
	
	　
	
	　
	

	Colon
	33
	30
	12
	24
	15

	Rectum
	22
	2
	18
	36
	0

	Unspecified
	0
	2
	0
	0
	0

	Percentage of IMPC
	5%-80%
	5%-60%
	5%-75%
	5%-30%
	10%-80%

	Adenocarcinoma type
	
	　
	
	　
	

	Nonmucinous
	55
	29
	29
	57
	15

	Mucinous
	0
	5
	1
	3
	0

	Grade of malignacy (G) 
	
	　
	
	　
	

	G1
	5
	1
	13
	23
	0

	G2
	43
	26
	0
	30
	0

	G3
	7
	7
	0
	7
	6

	G4
	0
	0
	17
	0
	9

	pT stage (T)
	
	　
	
	　
	

	T1
	2
	3
	0
	3
	0

	T2
	4
	5
	5
	9
	0

	T3
	45
	24
	25
	38
	9

	T4
	4
	2
	0
	10
	6

	Lymphovascular invasion 
	Yes-25
	Yes-14
	Yes-10
	Yes-28
	Yes-5

	( LV) (Yes/No)
	No-30
	No-20
	No-20
	No- 32
	No-10

	Lymph node metastasis (N)
	Yes-41
	Yes-25
	Yes-19
	Yes- 38
	Yes-15

	(Yes/No)
	No-14
	No-9
	No-11
	No-12
	No-0

	Distant metastasis (M)
	Yes-13
	Yes-4
	Yes- 1
	Yes-10
	Yes-3

	(Yes/No)
	No-42
	No-30
	No-29
	No-50
	No-12

	Correlations 
	N,M, TNM stage
	 N
	G, N, TB
	T, TNM stage, N,M, VI, PI
	G, N, TNM stage


PD: Predominant; ND: No data; M: Male; F: Female; VI: Venous vessel invasion: PI: Perineutral invasion.
Table 4 Invasive micropapillary carcinoma of the stomach

	Parameter 
	Shimoda et al[17], 
2008
	Roh 
et al[31],
2010
	Eom

et al[40],
2011
	Ushiku

et al[21],
2011
	Fujita

et al[22],
2012
	Ninomiya et al[46],
2013
	Ohtsuki

et al[33],
2013

	No. of patients
	1
	11
	72
	17
	14
	1
	4

	Mean age, yr
	74
	66
	70
	67
	62
	69
	69-79

	Sex
	M
	F-3

M-8
	F-18

M-54
	F-3

M-14
	F-4

M-10
	M
	F-2

M-2

	Location
Upper-third

Middle

Lower-third
	0

1

0
	1

2

8
	8

20

44
	6

6

5
	3

7

4
	1

0

0
	2

1

0

	Tumor size

<5cm

>5cm
	1

0
	5

6
	40

32
	17

0
	14

0
	1

0
	2

3

	Percentage of IMPC
	PD
	5%-70%
	5%-80%
	10%-90%
	> 10%
	PD
	ND

	Adenocarcinoma type

Tubular

Papillary
	Absent
	Both 9/11
	21

43
	16

12
	9

4
	ND
	2

2-mixed

	Grade of malignacies (G) 

G1

G2

G3

G4
	0

0

1
0
	ND

2/11

ND

ND
	11

38

23

0
	ND
	6

7

1

0
	ND
	ND

	pT stage (T)

T1

T2

T3

T4
	0

0

1

0
	3

4

2

2
	
	2

8

5

2
	0

6

8

0
	0

0

1

0
	0

1

2

4

	Lympho-

vascular invasion (LV)(Yes/No)
	Yes
	Yes-10

No-1
	Yes-56

No-16
	Yes-17

No-0
	Yes11

No-3
	Yes
	Yes-1

No-3

	Lymph node metastasis (N)

(Yes/No)
	Yes
	Yes- 4

No-7
	Yes-62

No-10
	Yes-14

No-3
	Yes
	Yes
	Yes-3

No-1



	Distant metastasis (M)

(Yes/No)
	No
	ND
	ND
	ND
	No
	No
	ND


PD: Predominant; ND: No data: M: Male; F: Female.
Table 5 Histopathological analysis of invasive micropapillary carcinoma in other sites of the gastrointestinal tract
	Parameter 
	Khayyata 
et al[25], 2005
	Kitagawa 

et al[26], 2007
	Kondo 
et al[23], 2009
	Fujita 

et al[24], 2010

	No. of patients
	16
	1
	1
	1

	Mean age, yr
	69
	67
	75
	53

	Sex
	F-6

M-10
	M
	F
	M

	Location
	Ampullo-pancreatobiliary region
	Pancreatic head
	Bile duct
	Ampulla of Vater

	Tumor size

<5cm

>5cm
	14

ND
	1

0
	1

0
	1

0

	Percentage of IMPC 
	> 20%
	PD
	ND
	PD

	pT stage (T)

T1

T2

T3

T4
	0

0

0

13
	1

0

0

0
	0

1

0

0
	1

0

0

0

	Lymphovascular invasion 
(Yes/No)
	Yes-3

No-13
	Yes
	Yes
	Yes

	Lymph node metastasis (N)

(Yes/No)
	Yes-11

No-4
	Yes
	Yes


	Yes

	Distant metastasis (M)

(Yes/No)
	Yes-4

No-12
	Yes
	ND
	Yes


PD: Predominant; ND: No data; M: Male; F: Female.
Table 6 Immunohistochemical identification of the primary site of invasive micropapillary carcinoma 

	Protein/

Marker
	Colon and Rectum
	Stomach
	Pancreas1
	Breast
	Bladder
	Ovary
	Lung
	Salivary glands

	CK20
	+
	-
	-
	+
	+
	+
	+
	+

	CK7
	-
	+
	+
	-
	+
	-
	-
	-

	TTF-1
	-
	-
	ND
	-
	-
	-
	+
	ND

	SP-A
	-
	-
	ND
	-
	-
	-
	+
	ND

	ER
	-
	+/-
	ND
	+/-
	-
	+/-
	-
	-

	PgR
	-
	-
	ND
	+/-
	-
	+/-
	-
	-

	CA 125
	+/-
	ND
	ND
	-
	+
	+
	ND
	ND

	CA 19-9
	ND
	ND
	+
	ND
	ND
	ND
	ND
	ND

	CEA
	+
	ND
	-
	ND
	ND
	ND
	ND
	ND


1And other sites in gastrointestinal tract. ND: No data.
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