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COLON CANCER WITH MICROPAPILLARY CARCINOMA
COMPONENT: A CLINOPATHOLOGIC STUDY OF 9 CASES

NaoTo Kuropa!, KENJI YORITA!

Department of Diagnostic Pathology, Kochi Red Cross Hospital, Kochi, Japan

Recently, colon cancer with micropapillary pattern (MPP) has been identified. MPP
is defined as tight tufts surrounded by cleft-like space and lacking true fibrovascular
cores and showing reverse polarity. In this article, we studied nine cases of colon cancer
with MPP. MPP usually accounted for a minor component in total tumour volume,
which ranged from 3 to 40% with a mean percentage of 19.2%. Associated histolog-
ical subtype showed moderately differentiated tubular adenocarcinoma in all cases.
The reverse polarity of villin (9/9, diffuse) in MPP component was superior to that of
CA125 (5/9, focal) or CD10 (5/9, diffuse 2/9, focal 3/9). In clinicopathological indi-
cators such as sex, tumour location, tumour depth, lymphovascular invasion, lymph
node metastasis, or pathological stage and clinical behaviour, there was statistically no
difference between the MPP group and the non-MPP group of the colon. In conclu-
sion, colon cancer with MPP is characterised by frequent association with moderately
differentiated tubular adenocarcinoma as a minor component. Villin immunohisto-

chemistry is useful in the detection of reverse polarity of MPP of colon cancer.
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Introduction

Carcinoma with micropapillary pattern (MPP) has
been described in various organs including breast,
urinary bladder, lung, ovary, and salivary gland [1,
2, 3,4, 5, 61. MPP is defined as tight small cell
clusters surrounded by cleft-like space and lacking
true fibrovascular cores and noting reverse polari-
ty. Invasive micropapillary carcinoma arising in the
colon has been for the first time been reported by
Sakamoto et /. {7]. To date, the majority of report-
ed cases are single case report {8, 9, 10, 11, 12, 13,
14, 15}. However, there are only a few reports on
a large scale clinicopathological study of colon can-
cer with MPP [16, 17, 18, 19, 20}. Although colon
cancer with MPP behaves aggressively even in TNM
Stage I and II, there is little evidence on the clinical
outcome in this tumour {16}. Accordingly, in this
article, we performed a clinicopathological study of
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nine cases of colon cancer with MPP and compared
them with colon cancer without micropapillary pat-
tern (non-MPP) in clinicopathological parameters
and prognosis.

Material and methods

This study was approved by the Ethical Commit-
tee of Kochi Red Cross Hospital (No. 214). Among
617 surgically resected colon and rectal cancers be-
tween 2006 and 2016, 9 cases of colon cancer with
MPP were extracted from pathological files. The
sex ratio, age of patients, anatomic site of the tu-
mour, gross findings, and pathological findings in-
cluding percentage of MPP in total tumour volume,
associated histological type, tumour depth, lym-
phovascular invasion, perineural invasion, lymph
node metastasis and pathological stage, follow-up
duration, additional therapy, and clinical outcome
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have been re-evaluated. Tumour stage was coded
according to the seventh edition of the American
Joint Committee on Cancer/Union for Internation-
al Cancer Control staging system {21]. Histolog-
ic sections of surgically resected colon cancer were
cut from formalin-fixed paraffin-embedded tissue
blocks and stained with haematoxylin and eosin.
For the immunohistochemistry, tissue sections
were cut and stained with Ventana Benchmark
Ultra autostainer (Ventana Medical Systems, Tuc-
son, AZ). Primary antibodies against villin (ID2C3,
1:100, DAKO, Glostrup, Denmark), CD10 (56C6,
prediluted, Novocastra Laboratories Ltd., Newcas-
tle, UK), CA125 (M11, 1 : 50, DAKO, Glostrup,
Denmark), E-cadherin (NCH-38, 1 : 100, DAKO,
Glostrup, Denmark), vimentin (V9, 1 1600,
DAKO, Glostrup, Denmark), HER2 (4B5, predi-
luted, Ventana, Tokyo, Japan), BRAFVG600E (VE1,
1 : 50, Spring Biosciences, CA, USA), and ALK
(5A4, prediluted, Nichirei, Tokyo, Japan) were em-
ployed in this study. For the comparison between
colon cancer with and without MPP, 50 cases with-
out MPP surgically resected in 2010 were selected.
The sex (male or female), tumour site (right or left
colon), tumour depth (pT1 or pT2 <), lymphatic
invasion (absent or present), vascular invasion (ab-
sent or present), lymph node metastasis (absent or
present), and pathological stage (low, less than II or
high, more than III) were compared in both groups.
Among 50 cases of non-MPP group, the clinical
outcome of 38 cases were available. Comparison of
clinicopathological parameters of both groups was
performed by Fisher’s exact probability test. Sur-
vival curves in both groups were constructed using
Kaplan-Meier method, and the differences between
curves were examined by long-rank test. A signifi-
cant difference was considered for p values less than

0.05. In statistical analysis, BellCurve software for
Windows (SSRI, Tokyo, Japan) was employed. Mu-
tational analyses of K-RAS and N-RAS genes for
one case were submitted to the laboratory of SRL
company, Tokyo, Japan.

Results

Clinical features

Clinical characteristics are summarised in Table 1.
Colon cancer with MPP accounted for 1.5% (9/617)
of all colon or rectal cancers. The patients consisted
of 6 men and 3 women. One case has been previously
reported {8}. The age of patients ranged from 51 to
79 years with a mean age of 65.6 years. Regarding
the follow-up information, 6 cases were available.
Two patients received adjuvant chemotherapy after
the operation, and one patient underwent partial re-
section of the liver for subsequent liver metastasis.
The follow-up duration ranged from 2 to 110 months
with a mean of 52 months. Four patients were alive
without disease and two patients were alive with dis-
tant metastasis.

Pathological findings

Gross findings

Macroscopic findings are summarised in Table II.
Seven of nine tumours arose in the sigmoid colon.
Five tumours showed ulcerative and localised type,
and 4 tumours noted ulcerative and infiltrating type
(Fig. 1). The cut surface showed a whitish colour with
a various proportion of necrosis. No haemorrhage
was seen in any of the cases. The size of tumour in
the largest dimension ranged from 13 to 70 mm with
a mean size of 49.4 mm.

Table I. Clinical summary of colon cancer with micropapillary component

CASE AGE SEx ADDITIONAL THERAPY ForLow-up OUTCOME
(MONTHS)
1 70 F None 110 AWOD
2 67 M None 100 AWOD
3 60 F - Lost -
4 79 M Resection for liver 54 AWOD
metastasis
(8 months)
5 73 F - To another hospital -
6 72 M Chemotherapy 31 AWD (LN)
7 51 M - To another hospital -
8 66 M Chemotherapy 15 AWD (liver)
9 52 M Chemotherapy 2 AWOD
M — male; F — fomale; AWOD — alive without disease; AWD — alive with disease; LN — lymph node
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Table II. Summary of gross findings of colon cancer with micropapillary component

CASE SITE CLASSIFICATION S1ZE (MM)

1 Sigmoid Ulcerative And Localised 35 X 27 X6
2 Sigmoid Ulcerative And Infiltrating 38 X 26 X 10
3 Sigmoid Ulcerative And Infiltrating 64 X 52 X7
4 Sigmoid Ulcerative And Localised 13 X 13 X6
5 Sigmoid Ulcerative And Localised 40 X 25 X 11
6 Sigmoid Ulcerative And Infiltrating 70 X 50 X 10
7 Descending Ulcerative And Localised 65 X 48 X 13
8 Sigmoid Ulcerative And Infiltrating 50 X 40 X 13
9 Ascending Ulcerative And Localised 70 X 55 X 11

Fig. 1. Colon cancer with micropapillary carcinoma com-
ponent usually shows ulcerative and localised type and is
indistinguishable from usual adenocarcinoma

Histological findings

Histological features are summarised in Table III.
As shown as a definition, MPP consisted of small cell

clusters surrounded by cleft-like space and lacking
true fibrovascular cores and demonstrating reverse
polarity, namely ‘inside-out” patterns. Tumour clus-
ters of MPP were composed of approximately 3 to
20 cells. MPP usually accounted for a minor compo-
nent in total tumour volume, which ranged from 3 to
40% with a mean percentage of 19.2% (Fig. 2A). Asso-
ciated histological subtype showed moderately differ-
entiated tubular adenocarcinoma in all cases (Fig. 2B).
In addition, papillary adenocarcinoma and mucinous
adenocarcinoma were identified in one case. The tu-
mour depth consisted of 1 at the proper muscle, 3 at
subserosa, 3 at serosa, and 2 in invasion to neighbour-
ing tissue. Lymphatic and venous invasion by cancer
cells was observed in 7 and 7 cases, respectively. Peri-
neural invasion was noted in 4 cases. Metastasis to
lymph node was noted in 6 cases. The pathological
stage was composed of 3 cases in stage I'V, 3 cases in
stage IIla, 2 cases in stage II, and 1 in stage L.

Table III. Summary of histological findings of colon cancer with micropapillary component

CASE PMPP OHT TD Lyl VI PN NobDE STAGE
1 40% tub2, 60% SS + + — pN1 IITa
2 S% tub2, 95% SS + — — pN1 IIIa
3 40% tub2, 60% SE + + + pN1 IIla
4 30% tub2, 70% MP + + - pNO I
5 30% tub2, 70% SS - - pNO 1I
6 10% tub2, 90% SI + + + pN2 v
7 5% tub2, 95% SE + + + pN2 v
8 10% tub2, 90% SE + + + pN2 v
9 3% Tub2, 80%; SI — + — pNO 1I

pap 15%;

muc, 2%

PMPP — percentage of micropapillary pattern; OHT — other histological type, tub2 — tubular adenocarcinoma, moderately differentiated; pap — papillary adenocar-
cinoma; muc — mucinous adenocarcinoma, TD — tumour depth; MP — proper muscle; SS — subserosa, SE — serosa; SI —invasion into another tissue, Lyl — lymphatic

invasion; VI — vascular invasion; PN — perineural invasion
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Fig. 2. A) Tumour clusters are usually small, consist of 3-20 tumour cells and have no fibrovascular cores. Vacant spaces
between tumour clusters and stroma are observed (magnification 40 X). B) Associated histological subtype shows moder-
ately differentiated tubular adenocarcinoma (magnification 40 X)

Immunohistochemical findings

Immunohistochemical results of MPP are summarised
in Table IV. Micropapillary carcinoma showed positivity
for E-cadherin in all cases (Fig. 3A). When the expression
of E-cadherin in MPP was compared with that of tubu-
lar adenocarcinoma, decreased expression of E-cadherin
in membrane was observed in 7 of 9 tumours. Among
them, four tumours showed aberrant cytoplasmic ex-
pression. No reactivity for vimentin was found in any of
the tumours (Fig. 3B). The reverse polarity of villin (Fig.
3C) (9/9, diffuse 8/9, focal 1/9) in the micropapillary car-
cinoma component was superior to that of CA125 (6/9,
focal) or CD10 (5/9, diffuse 3/9, focal 2/9) (Fig. 3D). Neo-
plastic cells demonstrated no positive reaction for HER2,
BRAFVG600E, and ALK proteins in all tumours with MPP,

Molecular genetic findings

The mutation of codons 12, 13, 59, 61, 117, and
146 in K-RAS and N-RAS genes was negative in one
case (Case 06).

Table IV. Immunohistochemical results

Comparison of clinicopathological
parameters and prognosis between
micropapillary and non-micropapillary
groups

As shown in Table V, there were statistically no
significant differences in sex, tumour site, tumour
depth, lymphatic invasion, vascular invasion, lymph
node metastasis, and pathological stage between co-
lon cancer with MPP and non-MPP groups. Further-
more, there was no difference in overall and recur-
rence-free survival between both groups, as noted in
Fig. 4.

Discussion

Gross finding of colon cancer with MPP seems to be
indistinguishable from colon cancer without MPP. The
propensity for sigmoid colon in MPP seems to reflect
the original propensity of usual colon cancer. Histo-
logically, micropapillary carcinoma is characterised by

CASE E-caD* Vim CA125 ViLLIN CD10 HER?2 BRAF ALK
VG600E
1 +, dec - F+ F+ F+ - - _
2 +, dec - — D+ — - _ _
3 +, dec - F+ D+ - - - -
4 + - - D+ D+ - - -
5 + - F+ D+ D+ - — _
6 4+, dec — F+ D+ F+ - — —
7 +, dec - F+ D+ - - — —
8 4+, dec — F+ D+ D+ - — —
9 +, dec - — D+ _ _ _ _

+ positive; — negative; D — diffuse; F — focal

*Expression of E-cadberin is compared with that of tubular adenocarcinoma. Dec — decreased expression.
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Fig. 3. A) E-cadherin is diffusely expressed in the cell membrane of neoplastic cells (magnification 100X). B) Tumour
cells show no cytoplasmic expression of vimentin (magnification 100X). C) Villin evidently highlights the reverse polarity
of micropapillary pattern (magnification 100 X). D) CD10 partly shows the inside-out pattern of neoplastic cells (mag-
nification 100X)

Table V. Comparison of clinicopathological parameters between colon cancer with micropapillary and non-micropapil-
lary components

MP N=9) Non-MP (N = 50) P-VALUE

Sex Male 6 Male 24
Female 3 Female 26 0.2351

Site Right 1 Right 18
Left 8 Left 32 0.183

Depth pT1 0 pT1 5
> pT2 9 > pT2 45 0.4232

Lyl Present 7 Present 27
Absent 2 Absent 23 0.1687

VI Present 7 Present 24
Absent 2 Absent 26 0.0983

LN meta Present 6 Present 18
Absent 3 Absent 32 0.1392

Stage High 6 High 19
Low 3 Low 31 0.1089

Lyl — lymphatic invasion; VI — vascular invasion; LN — lymph nodes
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Fig. 4. The comparison of overall (A) and disease-free (B) survival times in micropapillary and non-micropapillary groups

cell clusters consisting of a small number of neoplas-
tic cells, lack of fibrovascular cores, and “inside-out”
growth pattern. The “inside-out” pattern can be de-
tected by MUC1 or EMA immunohistochemistry in
most breast and urinary bladder cancers. However,
these proteins are not useful for the detection of re-
verse polarity of colon cancer with MPP [17}. Instead,
villin and CD10 seems to be available markers of re-
verse polarity in colonic micropapillary carcinoma
[17}. In the present study, villin seems to be supe-
rior in the detection of reverse polarity to CD10 or
CA125. Micropapillary carcinoma was associated with
moderately differentiated tubular adenocarcinoma in
all cases. This result is consistent with previous reports
[7, 20}. Additionally, the micropapillary component
is not main, but minor of neoplastic components,
whose mean average accounted for 19% of the total
tumour volume. This result is also compatible with the
previous result {151. In the present study, lymphatic
invasion, vascular invasion, perineural invasion, and
metastasis to lymph nodes were observed in 7, 7, 5,
and 6 cases, respectively. Additionally, in the present
study, 8 cases showed the invasion deeper than subse-
rosa, and 6 cases showed a high stage, including IIla
and IV. These results seem to be similar to those of
the previous report that micropapillary carcinoma had
a higher frequency of lymphovascular invasion, peri-
neural invasion, higher depth of invasion, and more
positive lymph nodes than usual adenocarcinoma {17}.
In contrast, some superficial colon cancers with micro-
papillary carcinoma up to the submucosal layer in in-
vasive depth have been reported. However, even such
cases can cause a marked lymphovascular invasion or
metastasis tolymphnodes{9, 11, 13}. Therefore, pathol-
ogists need to seek micropapillary carcinoma carefully
in colonic biopsy materials. Regarding the prognosis,
previous researchers described that colonic micropap-

illary carcinoma behaves in an aggressive fashion {16,
181. However, no patients died of disease with fol-
low-up duration from 2 to 110 months with a mean
of 52 months. Furthermore, there were no significant
differences in overall and disease-free survival times
between MPP and non-MPP groups of colon cancer
in the present study. This result may reflect the origi-
nal clinical behaviour of colon cancer or may not affect
the clinical outcome because of the minor component
of micropapillary carcinoma. Recently, bladder micro-
papillary carcinoma was classified as a luminal sub-
type, a favourable prognosis group in gene expression
profile [22}. It is possible that micropapillary carci-
noma of the colon may resemble that of the bladder
at the molecular genetic level. Gonzalez et al. have
recently reported that epithelial-mesenchymal tran-
sition is common in colon micropapillary carcinoma
[23]. In contrast, micropapillary carcinoma does not
seem to be involved in epithelial-mesenchymal tran-
sition, based on the results of this study. The alter-
ation of BRAF or ALK gene has been identified in
colon cancer {24, 25, 26}. However, these genes do
not seem to be involved in the pathogenesis of colon
micropapillary carcinoma. The number of cases of co-
lon cancer with MPP in the present study is too small
to draw conclusions of the biological behaviour of this
tumour. Because RAS mutational analyses were per-
formed in only one case, these data are not relevant.
Accordingly, further examination in a large-scale
study will be necessary in order to elucidate the bio-
logical behaviour or clinicopathological characteristics
of colon cancer with MPP.

MPP should be discriminated from tumour bud-
ding and poorly differentiated clusters (PDCs). Tu-
mour budding is defined as single cells or small clus-
ters of dedifferentiated tumour cells at the invasive
front {27]. PDCs are composed of five or more cancer
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cells without glandular formation both at the inva-
sive edge and within the tumour {28}. MPP general-

ly

consists of three to 20 cells without fibrovascular

cores and with cleft-like space at the interface to the
stroma. Three categories share the epithelial-mesen-
chymal transition, namely with decreased expression
of E-cadherin {27, 28]. Therefore, these categories
may share overlapping features in morphological
and biological aspects. In the differential diagnosis,
tumour budding consists of single cells or small clus-
ters, whereas MPP and PDCs are composed of sever-
al cells or small to moderate clusters. The degree of
cleft-like space may be an important diagnostic clue
in discriminating MPP from PDCs {28].

In conclusion, colon cancer with MPP is charac-

terised by frequent association with moderately dif-
ferentiated tubular adenocarcinoma as a minor com-
ponent. In clinicopathological indicators such as sex,
tumour location, tumour depth, lymphovascular in-
vasion, lymph node metastasis, or pathological stage
and clinical behaviour, there seems to be no differ-
ence between MPP and non-MPP of the colon. Villin
immunohistochemistry is useful in the detection of
reverse polarity of MPP of colon cancer.

The authors declare no conflicts of interest.
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