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Micropapillary carcinoma has been reported as an aggressive variant of carcinoma in several organs, where it is
associated with frequent lymphovascular invasion and poor clinical outcome. This study explored the
clinicopathological features of colorectal adenocarcinoma with a micropapillary carcinoma component and
compared them with those of conventional colorectal adenocarcinoma. One hundred seventy-eight consecutive
cases of surgically resected colorectal carcinomas were studied for tumor size, type, depth of invasion, nodal and
distant metastases, tumor stage, and percentage and extent of micropapillary component. Among 178 cases of
colorectal carcinoma, 34 (19.1%) cases had a micropapillary component, which ranged from 5 to 60% of the entire
tumor. Lymph node metastasis was identified in 25 of 34 (73.5%) carcinomas with micropapillary component,
whereas they were detected in 61 of 144 (42.4%) cases without micropapillary component (P¼ 0.001).
Lymphovascular invasion was identified more frequently in carcinoma with micropapillary component (41.2%)
than carcinoma without micropapillary component (20.1%; Po0.05). Distant metastases occurred in 4 of 34 cases
(11.7%) with micropapillary component and in 10 of 144 cases (6.9%) without micropapillary component
(P¼ 0.311). Multivariate regression analysis demonstrated that the presence of micropapillary component, as well
as tumor stage and lymphovascular invasion are independent predictors of regional nodal metastasis.
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Colorectal carcinomas are among the most common
malignant neoplasms and are the second and third
most common cause of cancer death in men and
women in the United States, respectively.1 The most
important prognostic factors for colorectal cancers
are the depth of invasion, lymph node status and
distant metastasis. Currently, therapeutic decisions
are mainly based on the TNM staging of cancer. No
other reliable histomorphologic features are avail-
able for prognostication. Despite tremendous ad-
vances in our understanding of the molecular
mechanisms of colorectal cancer in the last decade,
reliable markers that can be used for prognosis and
prediction of response to the treatment have not
been identified.

Micropapillary carcinoma component has re-
cently been described in several organs such as
breast, bladder, lung and salivary glands. It has been
reported to have an aggressive behavior with a high
propensity for lymphovascular invasion, lymph
node metastases and poor clinical outcome.2–5

Pure micropapillary carcinoma is extremely rare.
Micropapillary component is usually associated with
conventional carcinoma. Histologically, micropapil-
lary features are characterized by tight neoplastic cell
clusters surrounded by cleft-like spaces. The tumor
cells have eosinophilic cytoplasm and pleomorphic
nuclei. Micropapillary colorectal carcinoma has not
been well studied. To the best of our knowledge,
there is only one previously published report of
invasive micropapillary colorectal carcinoma, which
described a series of patients from South Korea.6

Materials and methods

A total of 178 consecutive cases of colorectal
carcinoma were retrieved from the archival files of
The Methodist Hospital, Houston, Texas. The colo-
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rectal resection specimens were processed and
examined according to standard procedures. For
smaller tumors, the entire tumor was submitted for
examination; for larger tumors, multiple sections
with deepest invasion were submitted for examina-
tion. Proximal and distal margins were submitted
for all tumors as well as radial margin when
applicable. Regional lymph nodes were entirely
submitted for microscopic examination. Information
about tumor size, histologic type, depth of invasion,
nodal and distant metastases, tumor stage, and
percentage of micropapillary component was ob-
tained from review of all slides and pathology
reports. The H&E slides were examined separately
by three pathologists (SS, BH and JR) using the
predetermined criteria. A consensus diagnosis was
reached for equivocal cases by reviewing the slides
together using a multiheaded microscope.

Categorical variables such as gender, tumor loca-
tion, tumor grade, nodal status, etc., were summarized
by frequencies and percentages. Quantitative vari-
ables were summarized by mean, range and standard
deviation (s.d.). Fisher’s exact or w2 test was used to
compare categorical variables among carcinomas with
or without micropapillary component. Independent
Student’s t-test was used for comparison of age, tumor
size, total numbers of lymph nodes and positive
lymph nodes. Binary multivariate regression analysis
was used to assess the hazard ratio of each variable for
prediction of nodal metastasis. Statistical analysis
was performed with SPSS for Windows (release 13.0,
SPSS Inc., Chicago, IL, USA).

Results

Patient age ranged from 25 to 97 years (mean 68.7).
Ninety-four patients were men and 84 were women.
The tumors were present in right colon including
cecum (n¼ 77), left colon (n¼ 77), and rectum
(n¼ 13). The location of 11 tumors was not speci-
fied. The resected bowel length ranged from 6 to
129 cm with a mean of 24.9 cm. Tumor size ranged
from 0.2 to 12.5 cm (mean 4.3 cm). Mean number of
total lymph nodes dissected was 13.9 (range of 0–49)
and mean positive lymph nodes was 1.9 (range of
1–24). Of 178 cases, 145 carcinomas were colorectal
adenocarcinoma, not otherwise specified, 30 were
mucinous adenocarcinoma, and three were signet-
ring cell adenocarcinoma.

Micropapillary component was identified in 34 of
178 cases (19.1%) of colorectal carcinoma. The
micropapillary growth pattern ranged from 5 to
60% of the entire tumor. In fact, less than 10%
micropapillary growth pattern was seen in majority
(70%) of the colorectal carcinoma with micropapil-
lary component. Micropapillary pattern was charac-
terized by typical tight small cluster of tumor cells
with eosinophilic cytoplasm and a clear lacunar
space around the tumor nest (Figure 1a). The nuclei
were moderately to highly pleomorphic. The cyto-

plasm was abundant with eosinophilia (Figure 1b).
Very often, the micropapillary focus was associated
with single cell infiltration. Many tumor nests had a
peculiar reverse glandular polarity (Figure 1c). The
micropapillary component was often present at the
invasive edge of the tumor. Many nodal metastatic
foci showed typical micropapillary pattern (Figure
1d). Five carcinomas with micropapillary component
were mucinous adenocarcinoma and the remainder
was conventional colorectal adenocarcinoma.

The comparison of clinicopathologic features of
colorectal carcinoma with and without micropapil-
lary components are summarized in Table 1. The
gender distribution and mean age were similar in
both groups. Ninety-seven percent and 94% of the
tumors were grade 2 or grade 3 in carcinomas with
or without micropapillary component, respectively.
The tumor locations and depth of invasion, and
tumor sizes were also similar in both groups. There
was slightly higher percentage of T3/T4 tumors in
the micropapillary group than in the non-micro-
papillary group (76.5 vs 65.2%), but the difference
was not statistically significant (P¼ 0.23). While the
total number of lymph nodes in both groups was
similar (15.7 vs 13.5), the number of positive lymph
nodes was significantly higher in carcinomas with
micropapillary component than tumors without a
micropapillary component (3.7 vs 1.4) (P¼ 0.001).
Twenty-five of 34 (73.5%) carcinomas with micro-
papillary component had nodal metastasis, com-
pared with 42.4% nodal metastases in carcinomas
without micropapillary component. Four patients in
micropapillary group (11.7%) had distant metas-
tases and 10 (6.9%) had distant metastases in the
non-micropapillary component group (P¼ 0.311). In
addition, lymphovascular invasion was documented
in 41.2% of the micropapillary group, which was
significantly higher than that of the non-micro-
papillary group (20.1%, P¼ 0.014).

To determine whether the extent or percentage of
micropapillary component in colorectal carcinoma
was associated with nodal metastasis, we analyzed
nodal metastasis by carcinomas with less than or
equal to 10% micropapillary component and those
with more than 10%. As shown in Table 2, nine of
nine (100%) carcinomas with more than 10%
micropapillary component had nodal metastases
and 16 of 25 (64%) of carcinomas with r10%
micropapillary component had nodal metastases.
This difference was not statistically significant
(P¼ 0.073).

To investigate further the importance of micro-
papillary pattern in colorectal adenocarcinoma and
its association with nodal metastasis, multivariate
regression analyses were performed with inclusion
of patents’ age, gender, tumor location, tumor grade,
depth of invasion and lymphovascular invasion
(Table 3). As expected, the depth of invasion
(T stage) and status of lymphovascular invasion
were highly associated with nodal metastasis. In
addition, the presence of micropapillary component
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was also significantly associated with nodal metas-
tasis with odds ratio even higher than that of the
depth of invasion. Patient age, gender, tumor
location and tumor grade were not significantly
associated with lymph node metastasis.

Discussion

Several histological types of colorectal carcinomas
and their clinical behavior have been well de-
scribed, including mucinous adenocarcinoma, sig-
net ring adenocarcinoma, basaloid carcinoma, clear
cell carcinoma, medullary adenocarcinoma and
anaplastic carcinoma.7–15 Some of these histological
types are associated with a worse prognosis than
that of conventional adenocarcinoma.16–19 To the
best of our knowledge, there has only been one
previously published report of micropapillary colo-
rectal carcinoma by Kim et al6 with a series from
South Korea. Although no follow-up regarding
patient’s survival was provided, Kim et al6 consider

this neoplasm as an aggressive variant of adeno-
carcinoma due to its presentation with high tumor
stage, as well as more frequent nodal and distant
metastasis. Our results are similar, but we have
additionally shown that the presence of micropapil-
lary component is an independent predictor of
nodal metastasis.

As compared with conventional colorectal adeno-
carcinomas, our data demonstrate that colorectal
carcinomas with micropapillary component have a
significantly higher rate of lymph node metastasis
and lymphovascular invasion. It is believed that the
characteristic morphology of micropapillary carci-
noma, including reverse polarity of neoplastic cells
with apical surface facing stroma and expression of
MUC1 in basal aspects is responsible for stromal and
lymphovascular invasion; therefore, the dissemina-
tion of tumor cells.20–22 This is also supported by the
finding that all of the micropapillary component of
our study were present at the invasive edge of the
tumor and most metastatic foci had a micropapillary
features.

Figure 1 Primary and metastatic colorectal adenocarcinoma with micropapillary features. (a) Colon adenocarcinoma diffusely infiltrates
tissue as small nests and clusters with typical lacunar spaces (H&E: � 100). (b) Tumor cells with abundant eosinophilic cytoplasm (H&E:
� 400). (c) Tumor cell nest with reverse polarity with an outer common border (H&E: � 400). (d) Nodal metastasis with striking
micropapillary pattern (H&E: �100).
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Our study demonstrates that invasive micropapil-
lary component is not an uncommon finding in
colorectal carcinoma with incidence of 19.1% in our
series. It is much higher than the incidence reported
by Kim et al,6 who identified a micropapillary

component in 9.4% of 585 colorectal carcinoma
cases. This difference may due to different study
patient populations, different distribution of tumor
stage or different criteria used for identification of
micropapillary component. Although no statistical
difference was observed, there was a trend that
indicates that the proportion of micropapillary
component may be an important factor as all nine
cases (100%) with more than 10% micropapillary
component had nodal metastasis, whereas 16 of 25
(64%) cases with equal or less than 10% micro-
papillary component had nodal metastasis. Larger
sample size of carcinomas with micropapillary
component will be necessary to verify the impor-
tance of proportion of micropapillary component.

Micropapillary component in colorectal carcino-
ma is usually a minor component of the entire tumor
and is often present at the edge of invasive tumor.
Sections of tumor at the interface with adjacent
tissue and tumor at the deepest invasion may be
helpful in identifying the micropapillary compo-
nent. In our study, we did not find evidence of
positive correlation of micropapillary component
with high tumor stage. This result is different from
that of Kim et al.6 In fact, of the 34 cases of colorectal
carcinoma with micropapillary component, two of
three T1 tumors (submucosal invasion) had nodal
metastasis. Therefore, identification of micropapil-
lary component in a tumor, particularly in biopsies,
should alert the pathologist and treating physician
that there is a high probability of nodal metastasis
when considering extent of surgical resection.

Similar to the results of Kim et al,6 we have also
shown that the presence of micropapillary compo-
nent is associated with lymphovascular invasion.
Furthermore, we have shown that both micropapil-
lary component and lymphovascular invasion are
strong predictors of lymph node metastasis. In
tumors with micropapillary component, typical
lacunar space around micropapillary component
often simulate lymphovascular invasion. The tumor
within the endothelial spaces, as well as in nodal
metastasis often retains the micropapillary config-
uration. It is important not to overdiagnose tumor
cells within the lacunar spaces as lymphovascular
invasion and immunostaining with endothelial
markers may be helpful in equivocal situations.

In the study of 55 micropapillary colorectal
carcinomas, Kim et al6 found no significant differ-
ence in immunohistochemical profiles or micro-
satellite instability between colorectal carcinomas
with micropapillary component and those without
micropapillary component. We did not perform
immunohistochemical studies on our cases. Our
data show that colorectal adenocarcinoma with
micropapillary component occurred in all sites of
large bowel, not like colorectal carcinomas with
microsatellite instability which often occur in the
right colon and which may be medullary, undiffer-
enciated, signet ring or mucinous.23–26 The majority
(18/34) of colorectal carcinomas with a micropapil-

Table 1 Comparison of clinicopathologic findings of colorectal
carcinomas with and without micropapillary component

With MP
(n¼34)

Without MP
(n¼ 144)

P value

Male/female 19:15 75:69 0.690
Age (mean7s.d.) 66.1715.1 69.3713.6 0.221
Grade 0.860
G1 1 9
G2 26 103
G3 7 32

Tumor location 0.296
Right 11 66
Left 19 58
Rectum 2 11
Unspecified 2 9

T stage 0.549
T1 3 12
T2 5 38
T3 24 81
T4 2 13

T3 and T4 26 (76.5%) 94 (65.2%) 0.230
Tumor size (cm)
(Mean7s.d.) 3.571.6 4.573.5 0.101
No. of LN+cases (%) 25 (73.5%) 61 (42.4%) 0.001
Total no. of LN
(Mean7s.d.) 15.7710.1 13.577.2 0.132
Positive LN
(Mean7s.d.) 3.775.4 1.473.0 0.001
M1 4 (11.7%) 10 (6.9%) 0.311
LVI (+) 14 (41.2%) 29 (20.1%) 0.014

Abbreviations: LN, lymph node; LVI, lymphovascular invasion; MP,
micropapillary component; M, Distant metastasis.

Table 2 Nodal metastasis of colorectal carcinomas with different
percentages of MPC

Colorectal carcinoma Nodal metastasis

No. of cases %

No MP (n¼144) 61 42.4
r10% MP (n¼ 25) 16 64.0
410% MP (n¼9) 9 100*

*P¼0.073 when comparing with colorectal carcinomas with r10%
MPC and 410% MPC.

Table 3 Regression analysis of clinicopathologic factors for
prediction of lymph node metastasis

Hazard ratio 95% CI P value

Age 0.99 0.962–1.018 0.486
Gender 0.538 0.252–1.151 0.145
Tumor location 1.496 0.821–2.728 0.202
Tumor grade 1.042 0.484–2.242 0.675
T stage 2.274 1.302–3.971 0.001
Tumor with MP component 4.343 1.479–12.754 0.004
Lymphovascular invasion 7.33 2.622–20.481 o0.001
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lary component were located in the sigmoid colon
and rectum, 11 (11 of 34) cases were from right colon
and cecum. Five cases were mucinous adenocarci-
noma and the remainder was conventional adeno-
carcinoma.

A multivariate regression analysis of combined
clinical and pathological factors (Table 3) demon-
strated that age, gender, tumor location and tumor
grade are not significant for predicting nodal
metastasis. However, the presence of a micropapil-
lary component is an independent predictor of
nodal metastasis, in addition to depth of invasion
and lymphovascular invasion. One of the limita-
tions of our study is that there is no long-term
follow-up of patient survival. Nevertheless, it is well
documented in the literature that similar to carci-
nomas arising in other organs, nodal metastasis in
colorectal carcinoma is one of the most important
prognostic factors of patient survival.27 Once the
tumor spreads to the lymph nodes, the 5-year
survival rate drops dramatically. It remains to be
determined whether the presence of a micropapil-
lary component will be an independent prognostic
factor in a larger cohort of patients with long term
follow-up.

In summary, micropapillary component is not an
infrequent finding in colorectal carcinoma. The
presence of a micropapillary component is signifi-
cantly associated with lymphovascular invasion and
nodal metastasis. Its presence is an independent
predictor of lymph node metastasis, and could be a
significant histologic prognostic factor of survival.
Future studies need to be directed to elucidate the
molecular mechanisms of carcinogenesis and tumor
progression of this unique morphologic pattern.
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