Not like breast cancer, but like breast cancer: micrometastasis
and micropapillary structure in lung cancer
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Micropapillary growth pattern is characterized, as morphologic
features of small tight clusters of tumor cells floating in
clear spaces. Initially, aggressive nature of this pattern has
been reported in bladder, prostate and breast cancer (1), and
included in lung cancer classification subsequently. The growth
pattern is commonly admixed with other growth patterns, and
micropapillary pattern is seen only a part of the tumor.

Dai et al. recently evaluated the relationship between
lymph node (LN) micrometastasis and histologic patterns of
adenocarcinoma (2). LN micrometastasis, defined as isolated
tumor cells or cellar clusters <0.2 mm in greatest dimension,
which are equivalent to that of breast cancer (2). In this study,
LN micrometastasis had a negative influence on recurrence
and survival among patients with stage I adenocarcinoma.
Furthermore, micrometastasis was more frequently observed
in adenocarcinoma with micropapillary component, which
is an independent predictor for increased frequency of LN
micrometastasis. Therefore, the authors concluded that
positive findings of LN micrometastasis in patients with stage I
lung adenocarcinoma with a micropapillary component require
a sufficient and systematic LN dissection during operation.

According to the 8th TINM staging system, LN metastases
are divided into three groups; isolated tumor cell clusters (ITCs),
micrometastasis and macrometastases. I'TCs are defined as
single cells or cell clusters, either measuring <0.2 mm in size
or amounting to <200 cancer cells in one LN section, while
micrometastasis range in size from 0.2 to 2 mm. Micrometastasis
are tumor deposits of >2 mm. I'TCs are categorized into pNO,
and in breast cancer, micrometastasis are treated as pNO, because
further axillary LN dissection is not recommended when
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micrometastasis is identified in sentinel LNs. The guideline
was supported by a series of reports, including evaluation with
the B-32 protocol by Weaver et al. (3). They examined I'TC/
micrometastasis on survival in 3,887 patents with breast cancer
who randomly assigned to sentinel LN biopsy plus axillary
dissection or sentinel LN biopsy alone. Although outcomes of
the patients with and without the metastases were statistically
significant, the difference was limited to be minimal; overall
survival (OS) (94.6% vs. 95.8%), disease-free survival (DFS)
(86.4% wvs. 89.2%), and distant disease-free interval (89.7%
vs. 92.5%). Thus, I'TCs and micrometastasis are not currently
considered to be an aggressive clinical phenotype. Actually,
the association of Breast Surgery Consensus Statement also
recommends that, with regards to subsequent axillary treatment,
patients with I'TCs or micrometastasis should be managed as per
node negative disease.

In contrast, both I'T'Cs and micrometastasis can have
clinical significance in lung cancer. Several techniques have
been tried to detect micrometastasis in LNs with advances
of molecular biology. Quantitative reverse transcriptase-
polymerase chain reaction (RT-PCR) has been shown to be
more sensitive than IHC for the detection of micrometastasis
in patients with breast cancer (4). In lung cancer cases,
the standard technique to evaluate LN metastases is
histopathologic analysis. However, the detection of lymph
nodal micrometastasis detected by IHC methods has reported
to have strong prognostic impact for completely resected
NSCLC patients (5-7). RT-PCR of CEA, CAM5 and
PLUNC (8) and CEA alone (9) can estimate the presence

of micrometastasis in LNs as well as an indicator of poor
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Figure 1 Micropapillary formation in a tumor (micropapillary adenocarcinoma, A), in a metastatic LN (B), with spread through alveolar spaces

(C) and pleural invasion (D) share distinct morphological features, which are associated with unique aggressive nature. H & E staining, objective
x10 (A), x20 (B) and x10 (C); Papanicolou staining, x40 (D). LN, lymph node.

prognosis resected early stage NSCLC patients. Given that
the presence of tumor cells in circulating peripheral blood,
such as peripheral blood circulating tumor cells and cell free
DNA, correlates with the recurrence rate and prognosis in
resected NSCLC patients, clinical oncologic significance of
LN micrometastasis between early stage breast cancer and
NSCLC may be quite different. These findings make many
pathologists hesitate to make the diagnoses for the lung
cancer, although pN1 (mi) is defined in the general rule.
Actually, there is no description about pN1 (mi) and pNO(i+)
in the TNM classification of NSCLC, which is sharply
contrasted to those of breast cancer.

Micropapillary proliferation is a proliferation distinct from
conventional papillary proliferation, which has vasculature
axis in the core. The first description about this micropapillary
proliferation is reported in ovarian cancer. Re-analyses of
the non-invasive ovarian cancer, which developed peritoneal
recurrence afterward, revealed that micropapillary component
should be considered as invasive growth pattern (10).
Subsequently, it was reported that bladder cancers with
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micropapillary pattern showed strong invasiveness (11), and
similar findings were also reported in many organs. In the lung,
Amin ez al. also first reported the association between high
degree of vascular invasion and multiple organ metastasis with
micropapillary proliferation and this finding has been confirmed
in subsequent reports (10,12,13). Furthermore, meta-analysis of
19,502 lung adenocarcinomas showed higher rate of lymphatic
invasion, worse overall survival and disease-free survival in lung
cancer with micropapillary component (14).

The concept of “spread through air spaces (STAS)” has
been proposed as a type of lung adenocarcinoma invasion (15).
STAS is characterized as tumor cells spreading in air spaces
into the lung parenchyma adjacent to the edge of the
tumor. STAS was reported to be a significant prognostic
factor for distant and locoregional recurrence in patients
undergoing limited resection. STAS as originally described
as micropapillary subtypes (16) is more frequently identified
in patients with micropapillary component and the presence
in the surgical specimens particularly with limited resection,

is clinically critical. Frequent micropapillary structure of
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STAS might represent the aggressive nature as invasion to
alveolar spaces. It is of note that micropapillary structure is
always overrepresented in pleural effusion (17).

In conclusion, not like breast cancer, clinical significance
of LN micrometastasis in lung cancer could not be
neglectable, suggesting that application of TNM general
rule on small sized metastasis is a matter of discussion. In
contrast, aggressive nature of micropapillary component is
widely recognized throughout the organs, suggesting that
micropapillary formation is biologically associated with
aggressive features independent of cancer origins.
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