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The tumor-node-metastasis (TNM) classification for
cancer is a globally accepted principle used by oncologists.
It provides planning treatments, indication of prognosis,
evaluating the outcomes of treatments, facilitating the
exchange of information between institutions, and
facilitating the continued investigation of human cancers (1).
For thymic epithelial tumors, the Masaoka classification
was published in 1981 (2), and Koga et 4/. modified this
classification in 1994 (3). This Masaoka-Koga classification
has been widely used for a long time.

Recently, a new TINM classification for thymic epithelial
tumors approved by both the Union for International
Cancer Control and the American Joint Committee
on Cancer was published as a part of the 8th edition of
the TNM classification, proposed by the International
Association for the Study of Lung Cancer (IASLC) and the
International Thymic Malignancy Interest Group ITMIG).
The new classification was based on the large amount of
data available in the global database created by the ITMIG,
which consisted of 8,145 patients (4-8).

For the pathological diagnosis of thymic epithelial tumors, the
World Health Organization (WHO) generated a classification
that subdivides thymic epithelial tumors into A, AB, B1, B2,
and B3 (and other rare) thymomas and thymic carcinomas (9).
However, the heterogeneity of the cellular components in these
tumors contributes to the poor interobserver reproducibility
in some studies (10-12). To overcome this problem, an
I'TMIG consensus statement for refining the criteria for each
subcategory was published in 2014 (13).
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New TNM classification

The T descriptor of the new TINM classification stated
that tumors totally encapsulated, extend into the adjacent
fat tissue, and invade the mediastinal pleura be defined
collectively as T'1 tumors. Only tumors that invade the
pericardium are classified as T2. T3 and T4 tumors
invade lung, intrathoracic large vessels, and other tissues.
Concerning the N descriptor, perithymic nodes were newly
defined as N1 and deep intrathoracic/cervical nodes are
defined as N2. Regarding the stage grouping, TINOMO was
classified as stage I, T2ZNOMO as stage II, T3NOMO as stage
IIA, and T4NOMO as stage I1IB. Tumors with positive N1
nodes and pleural dissemination were classified as stage IVA.
Stage IVB tumors had lung nodules, N2 node involvement,
and distant metastases.

Meurgey et al. assessed the new TINM classification and
the ITMIG statement in a French cohort comprising 188
patients with thymic epithelial tumors (14). The breakdown
of the patients by the new classification was as follows:
stage I, n=127 (83.6%); stage II, n=3 (2.0%); stage III, n=17
(11.1%); stage IVA, n=2 (1.3%), and stage IVB, n=3 (2.0%)
(Figure 1). In early 2016, we had already published the
results of a clinical evaluation of the new TNM classification
in 154 patients who underwent surgery in our institute (15),
although it was not cited in the report by Meurgey et al.
Using the new TNM system, our patients were re-
classified as follows: stage I, n=119 (77.3%); stage 1I,
n=4 (2.6%); stage IIIA, n=17 (11.0%); stage IIIB,
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Figure 1 Distribution of the tumors according to the new TNM stage groupings. The actual number of tumors classified is represented
by each bar. (A) Results of the French cohort reported by Meurgey er al. (14); (B) results of our cohort (15); (C) results using the ITMIG
database (6). The proportion of patients with stage I tumors in each cohort was approximately 80%.

n=1 (0.6%); stage IVA, n=9 (5.8%), and stage IVB, n=4
(2.6%) (Figure 1). In addition, a worldwide database created
by the I'TMIG (with 6,226 patients available) revealed the
tumor distribution as follows: stage I, 82.5%; stage 11, 3.0%;
stage IIIA, 10.1%; stage IIIB, 0.4%; stage IVA, 4.0%, and
stage IVB, 0.7% (Figure 1) (6). These results were quite
similar to those of the French cohort and our cohort.
The proportion of patients with new stage I disease was
remarkably increased because a part of patients with stage
IT and IIT disease of Masaoka-Koga system were reclassified
and removed. Conversely, only a few patients were classified
as having stage II tumors. In other words, the imbalance
of the distribution was a result of disregarding whether
a tumor was encapsulated or not in the defined new T
descriptors. Detterbeck et al. suggested that whether the
tumor was encapsulated did not have any prognostic impact,
while mediastinal pleural involvement was an additional
testing factor (6).

Survival analyses performed by Meurgey ez 4/. did not
show significant correlation between the new TNM staging
and overall survival (OS) (14), similar to the report using
the ITMIG database (6). However, time to recurrence,
which was equal to recurrence-free survival (RFS), showed
significant deterioration with increasing stage. Generally,
recurrence is regarded as the best measure of outcome,
especially for thymomas, which are rarely lethal and
progress slowly. In fact, only eight patients died of thymic
epithelial tumors in the French cohort. While generating
the new TNM classification, each descriptor and stage
groupings seemed to be based mainly on patient OS, i.e., on
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the concept of “prognostic grouping” in the recent trend.
However, we believe that OS is complex and is influenced
by many factors including age, sex, comorbidities, and
social background. Therefore, stage grouping, which may
accurately reflect recurrences, seems to be much more

appropriate for thymic epithelial tumors.

Pathological diagnosis

The pathological diagnosis of thymic epithelial tumors
according to the current WHO classification has been
widely recognized to be variable owing to the heterogeneity
of the various cellular components of the tumor (10-12). In
the manuscript by Sakakura ez /., a high rate of discordance
in diagnosing thymic epithelial tumors between an expert
pathologist of the thymus and a trained general pathologist
was reported (11). The overall concordance rate was
63 %, in which 26 discordant cases of type AB thymoma
were mainly diagnosed as type B1 or B2 by the general
pathologist. Ten discordant cases of type B2 thymoma
were diagnosed as type AB, B1, or B3, and eight discordant
cases of type B3 thymoma were diagnosed as type A, B2,
or carcinoma. In addition, eight discordant cases of thymic
carcinoma were diagnosed as type A or B3 thymoma.
Verghese et al. also reported the reproducibility of the
WHO classification of thymic epithelial tumors, in which
distinguishing B1 thymomas from B2 and B2 thymomas
from B3 was determined to be difficult (12).

To overcome these problems to the maximum extent
possible, the ITMIG consensus statement proposed major
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and minor morphological and immunohistochemical criteria
to better individualize each subtype of thymic epithelial
tumor (13). Consensus was achieved on refined criteria for
decision-making regarding the A/AB border; the distinction
between B1, B2, and B3 thymomas; and the separation of
B3 thymomas from carcinomas. In a cohort of 177 patients
diagnosed in their institute, Meurgey et a/l. performed
pathological reevaluation according to the I'TMIG
consensus major and minor criteria (14). The ITMIG
consensus major criteria were identified in 100% of type A,
AB, B1, and B2 thymomas and 87% of thymic carcinomas.
However, the minor criteria were not consistently observed,
as only a minority of the tumors presented with all the
minor criteria: 0% of seven type A thymomas, 22% of
67 type AB thymomas, 12% of 17 type Bl thymomas,
11% of 46 type B2 thymomas, and only 7% of thymic
carcinomas. They stated that the value of the minor
criteria might be debatable. To our knowledge, there has
been no other study regarding the ITMIG consensus.
However, the evaluation by Meurgey er al. was based on
the assumption that the original diagnosis was accurate
and did not consider that the ITMIG major and minor
criteria would elicit a new diagnosis. Taken together, it
still seemed to be not easy to obtain an accurate diagnosis
of thymic epithelial tumors.

Correlation between pathological diagnosis and
TNM classification

In the study by Meurgey ez 4l., most type A, AB, and Bl
thymomas were classified as stage I by the new TINM (82/89,
92%) (14). Subsequently, the proportion of advanced tumors
such as III and IV increased in the same order of type B2
and B3 thymoma and thymic carcinoma. In our analysis,
among the 69 patients with type A, AB, or B1 thymoma, 68
(98%) were re-classified as new stage I disease. Subsequently,
the proportions of stage I were 55% and 38% in type B3
and thymic carcinoma, respectively (15). Hence, we believe
the future of histopathologic classification of thymomas
might require a simpler one. Previously, Suster et al.
proposed a three-tiered classification. Briefly, type A, AB,
B1, and B2 thymoma of the WHO classification collectively
grouped as well-differentiated thymic carcinoma, type
B3 thymoma and the current “thymic carcinoma” was re-
named as moderately differentiated thymic carcinoma and
poorly differentiated carcinoma, respectively (16). The
findings by Meurgey et al. as well as our study findings
support this proposed terminology.
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Benefits and problems

The development of a new TNM classification for
thymic malignancies can be a very useful tool for thoracic
clinicians. The newly defined TNM classification appears to
be functional and worthwhile, especially in clinical settings
and RFS analysis. However, it did bring the significant
imbalances of stage distribution and the new stage grouping
could not serve as a predictor of OS.

The most significant limitation of the retrospective
study by Meurgey et a/. on thymic epithelial tumors was the
small number of patients for analysis. The current TNM
system developed by IASLC and ITMIG was based on the
record of over 8,000 patients from the globally collected
database. In addition, the postoperative follow-up period in
both French cohort and ours might be relatively short for
thymic malignancies, because recurrence beyond 5 years
after surgery is not uncommon. Thus, there seems to be
still room for survival analyses including OS and RES of the
patients with thymic epithelial tumors.

Ideally, further validation of this new TNM classification
and a detailed consensus of the pathological diagnosis for
these rare malignancies using larger cohorts are warranted.
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