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ABSTRACT

Introduction: A TNM-based system for all types of thymic
epithelial tumors was introduced in the eighth edition of the
TNM classification of thoracic malignancies. The Thymic
Domain of the Staging and Prognostic Factors Committee of
the International Association for the Study of Lung Cancer,
composed of multispecialty international experts, was
charged to develop proposals for the ninth edition. This
article outlines the proposed definitions for the T, the N, and
the M components and their combination into stage groups.

Methods: A large central database of 11,347 patients with
thymic epithelial tumors was assembled thanks to the
contribution of the major thymic organizations worldwide
and analyses were carried out for the T, the N, and the M
components and the stage groups. Overall survival was the
outcome measure for patients with completely and incom-
pletely resected tumors, and recurrence for those with
complete resection. When the number of patients was suf-
ficient, analyses were performed separately for thymomas,
thymic carcinomas, and neuroendocrine thymic tumors.

Results: Tumor size is included in the T1 category as T1a
(�5cm) and T1b (>5 cm); the mediastinal pleura is drop-
ped as a T descriptor; invasion of the lung or phrenic nerve
is reclassified as T2 (instead of T3). No changes are pro-
posed for the N and the M components from the eighth
edition. The stage groups remain the same.

Conclusions: The proposed changes for the ninth edition of
the TNM classification set the stage for further progress in
the future for these rare tumors.

� 2023 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. This is an open access
article under the CC BY license (http://creativecommons.
org/licenses/by/4.0/).

Keywords: Thymoma; Thymic carcinoma; Staging; Stage
classification; TNM
Introduction
Thymic epithelial tumors (TETs) are rare diseases,

despite being the most frequent tumors in the anterior
mediastinal compartment at all ages. Until recently, the
stage classification of these tumors was on the basis of
the Masaoka and Masaoka-Koga surgical-pathologic
stage classification that was initially derived from data
on the basis of a limited patient population.1

In 2009, the International Association for the Study of
Lung Cancer (IASLC) and the International Thymic Ma-
lignancy Interest Group (ITMIG) partnered to develop a
TNM-based stage classification on the basis of a large
worldwide retrospective database including more than
8000 patients. A Thymic Domain of the Staging and
Prognostic Factors Committee (TD-SPFC) was created
within the IASLC with the aim to provide proposals for
stage classification of thymic tumors to be incorporated
in the eighth edition of the TNM of thoracic malig-
nancies.2 The proposals eventually received approvals
from the Union for the International Cancer Control
(UICC) and the American Joint Commission on Cancer
(AJCC) and became effective in 2017 for UICC and in
2018 for AJCC.

Soon after the release of the eighth TNM, the TD-SPFC
started working to provide proposals for the ninth edi-
tion TNM, expected in 2024.

The present article outlines the stage classification
proposals recommended by IASLC TD-SPFC for the ninth
TNM. These proposals are published in advance to be
circulated to the thoracic community before the final
consideration by UICC and AJCC in the official ninth
edition TNM classification of thoracic malignancies. Ar-
ticles detailing the proposals for the T, the N, and the M
components for the ninth TNM, an article presenting an
overview of the data that were used for the analysis, and
an article revising the ITMIG-IASLC nodal map are pub-
lished alongside the present article,3–6 representing a
comprehensive overview of the activity of the TD-SPFC
in the past 5 years for the release of the ninth TNM.
Materials and Methods
A worldwide thymic database managed by Cancer

Research And Biostatistics (CRAB) was created, with
data provided by the major thymic organizations and
large individual centers. Data were submitted from

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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January 2019 through December 2021. All databases
were batch databases that were harmonized, cleared,
and merged by CRAB into a central thymic database for
analysis. A detailed report of the data overview is the
object of a separate publication.5 Overall, data from
11,347 patients were submitted from 13 data sources
and checked for availability to the analysis.

The eighth TNM was used as a reference and the
proposals for modifications to the T, the N, and the M
categories and stage groups were made on the basis of
the eighth TNM general structure. As for the eighth TNM,
the group agreed to keep a single TNM-based classifi-
cation applicable across thymomas, thymic carcinomas,
and neuroendocrine thymic tumors (NETT).

The analysis was performed separately for thymoma
and thymic carcinoma. NETTs were also analyzed sepa-
rately; although, for most analyses, data regarding these
tumors were sparse.

Death and recurrence were assessed as end points,
although the two are not necessarily associated, as re-
ported elsewhere.7 Overall survival (OS) in complete
resection (R0) and any R status (R-any) cases and
recurrence in R0 cases were used as outcome measures.
Measures of recurrence used were freedom from
recurrence (FFR), which censors at death, and cumula-
tive incidence of recurrence (CIR), which adjusts for the
competing event of death.8 In general, for early stage the
greatest weight was put on the recurrence-R0 analysis,
whereas for late-stage tumors the greatest weight was
put on OS-R-Any analyses when making decisions
regarding potential stage groups.

Discrimination among the T, the N, and the M com-
ponents and stage groups was evaluated on the basis of
the ability to separate populations with distinct prog-
noses on the basis of the analysis of outcomes.

The group looked for consistent ordering and
discrimination between proposed categories and groups
in each tumor type and clinical (c) and pathologic (p)
stages. One of the problems the group faced in the
analysis was the limited sample size for some cohorts
and the small number of events (death, recurrence). In
these cases, statistical discrimination was not deemed to
be an appropriate criterion and results were evaluated
qualitatively in consideration of the totality of the evi-
dence. In addition, practical and clinical aspects were
weighed in the deliberations. The group deemed it crit-
ical to maintain a single classification system across all
TET types and, at the same time, seek strong data as a
basis for making changes. Furthermore, aspects of how
categories correlate with treatment policies were
considered.

Statistical analyses were performed by CRAB using
the Statistical Analysis System version 9.4 (Statistical
Analysis System Institute, Cary, NC). The OS curves were
calculated using the Kaplan-Meier method,9 and survival
curves were compared using the log-rank test.10 For
both OS and recurrence, the outcome was measured
from the date of first intervention (as this was the
baseline date captured in the database) and patients
were censored at the date of last follow-up. Cox regres-
sion models11 were used to obtain hazard ratios (HRs),
OS, and FFR. When calculating HR for all diagnoses
(thymoma, thymic carcinoma, and NETT), stratification
was used to adjust for diagnosis. Multivariate modeling
was performed separately for thymomas and thymic
carcinomas and adjusted for sex (male versus female),
age (>65 y versus �65 y), region (Asia-Australia versus
Europe-North America), Eastern Cooperative Oncology
Group performance status (0/1 versus >1), and for OS
models and type of resection. Concordance between a
given pair of clinical and pathologic stages was
measured as the percentage of patients in whom the
clinical stage correlated with the actual pathologic stage.

Results
Data Overview

A total of 11,347 cases were collected from 13 data
sources, and 9147 patients met the inclusion criteria of
valid histologic type and survival data (Supplementary
Table 1). A detailed overview of the data used for the
analysis is reported in a separate article.5

Most patients received surgical treatment (8830
cases, 96.5%). Nonsurgical treatment was administered
in 251 cases (2.7%). Information about OS and recur-
rence (R0 cohort) was available in 9147 and 3845 pa-
tients, respectively.

The distribution of c and p stages was tabulated on
the basis of all cases with valid histologic type and sur-
vival data on the basis of eighth TNM (Supplementary
Table 2). Information on c stage was missing or not
determined in 6831 patients (75%), whereas informa-
tion on both the p stage and c stage was available in
1506 (16%) cases.

TNM Components
A summary of the proposals of the T, N, and M

components and the justification for the final decision
are herein reported to support the stage group pro-
posals. A detailed report of the analysis of the T, N, and
M components is the object of dedicated articles.3,4

As for the T component, for the ninth edition, the
group agreed to maintain the general structure of the
eighth edition of TNM, with division into four categories
on the basis of the level of involvement.12 The group also
agreed to keep the same rules for the involvement of the
adjacent structures, which have been discussed in detail
in a dedicated article.3



Table 1. Proposed T Component of Thymic Tumors for the
Ninth Edition of the TNM Classification of Malignant Tumors

T Description

T1 Tumor limited to the thymus with or without
encapsulation, or directly invades into the
mediastinum alone or directly invades the mediastinal
pleura but does not involve any other mediastinal
structure.

T1a 5 cm or less in its greatest dimensiona

T1b larger than 5 cm in its greatest dimensiona

T2 Tumor directly invades the pericardium (either partial or
full-thickness), the lung, or the phrenic nerve

T3 Tumor directly invades any of the following: (1)
brachiocephalic vein, (2) superior vena cava, (3) chest
wall, or (4) extrapericardial pulmonary arteries or
veins

T4 Tumor directly invades any of the following: (1) aorta
(ascending, arch, or descending); (2) arch vessels; (3)
intrapericardial pulmonary artery or veins; (4)
myocardium; (5) trachea; or (6) esophagus.

aIrrespective of mediastinal pleura invasion. Mediastinal pleura invasion is to
be recorded as an “additional histologic descriptor.”
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The group recognized that the significance of tumor
size in advanced stages and incomplete resections would
be of limited value, and therefore, decided to investigate
the prognostic significance of tumor size only in stage I
tumors separately in thymomas and thymic carcinomas
using FFR (R0).

Tumor size (greatest single dimension pathologically)
at a 5-cm threshold was found to be prognostic in early-
stage (stage I) tumors. Survival analysis revealed sta-
tistically significant discrimination between tumors less
than or equal to 5 cm versus greater than 5cm in stage I
thymomas (HR 1.87, p ¼ 0.003) but not in stage I thymic
carcinomas (HR 1.93, p ¼ 0.11), possibly because of the
relatively small number of early-stage thymic
carcinomas.

The role of the mediastinal pleura was reassessed
considering the available data, consensus, and expert
opinions among the T subcommittee and the entire
group. The group recognized that mediastinal pleura
invasion is a pathologic finding—of little if any use for
the clinical staging. Even pathologically, it is not easily
recognized and reported by many pathologists. Finally,
the inclusion of both mediastinal pleura and tumor size
in the staging would have been overcomplicated.

Another issue that was addressed by the group for
the T category was the type of invaded adjacent struc-
tures in T3 tumors. The analysis of the available data
indicated that T3-phrenic nerve or T3-lung invasion had
better survival than other T3 tumors, approaching the
survival of T2 tumors. For T2 involvement, from a clin-
ical standpoint, pericardium involvement is generally felt
to be straightforward to resect, and management of
involvement of the phrenic nerve or adjacent lung pa-
renchyma is regarded as comparable in terms of
complexity (as opposed to involvement of the great
veins).

In summary, for the T component, the analysis of our
data led to the following proposals: (1) to include tumor
size (at 5-cm threshold) as T1a (� 5cm) and T1b (>5
cm) while dropping mediastinal pleura as a T descriptor;
and (2) to reclassify lung and phrenic nerve involvement
as T2 (Table 1).

For the N component, the number of N-positive (Nþ)
tumors collected was larger than was collected for the
eighth edition. TNM, thanks to the contribution of data-
bases containing more advanced cases (Réseau tumeurs
THYMiques et Cancer [RYTHMIC], Korean Association
for Research on the Thymus [KART], The Chinese Alli-
ance for Research in Thymomas [ChART]). The analysis
of the N component for the stage proposals included the
accuracy of the c stage, the nodal prevalence rate, and
the prognostic significance of the nodal involvement,
along with a refinement of the ITMIG-IASLC thymic
nodal map. In our data, the lymph node involvement rate
increased with the aggressiveness of thymic tumors
(1.5%, 17.6%, and 27.7% in thymomas, thymic carci-
nomas, and NETT, respectively). On the basis of the
current ITMIG-IASLC node map,13 which divides nodal
involvement into N1 (anterior/perithymic) and N2
(deep) regions, the rates of N1 and N2 numerically
differed in the different tumors: 1.1% and 0.4% in thy-
momas, 8.3% and 9.3% in thymic carcinomas, and 22.3%
and 5.3% in NETT. Unfortunately, detailed information
on the different nodal stations in the N1 and N2 cate-
gories was lacking, preventing the group from making
data-driven revisions to the node map. Therefore, the
group agreed to keep the current lymph node map for
staging, including N1 and N2 categories.

The prognostic significance of the N component for
the stage groups was evaluated separately for thymoma
and thymic carcinoma and in the clinical (cN) and
pathologic (pN) settings. A statistically significant
discrimination was observed in patients with thymic
carcinoma between pN1 and pN0 (HR ¼ 1.5, 95% con-
fidence Interval [CI]: 1.1–2.1, p ¼ 0.017) and between
pN2 and pN1 (HR ¼ 1.8, 95% CI: 1.2–2.7, p ¼ 0.006). In
patients with thymoma, there was a statistically signifi-
cant survival difference between pN1 and pN0 (HR ¼
2.9, 95% CI: 1.8–4.7, p < 0.001) but not between pN2
and pN1 (HR ¼ 1.1, 95% CI: 0.5–2.5, p ¼ 0.85). Unfor-
tunately, no data-driven assumptions could be made on
cN categories owing to sparse data.

For the M component of the classification, the num-
ber of patients with M-positive disease (M1a/M1b) was
larger than in the eighth TNM (329 and 142 for thy-
moma and thymic carcinoma, respectively, in the ninth
edition database).



Table 2. Proposed N and M Components of Thymic Tumors
for the Ninth Edition of the TNM Classification of Malignant
Tumors

N and M
Categories Description

N0 No nodal involvement
N1 Anterior (perithymic) nodes
N2 Deep intrathoracic or cervical nodes (e.g.,

paratracheal, subcarinal, aortopulmonary
window, hilar, jugular, and supraclavicular
nodes)

M0 No metastatic pleural, pericardial, or distant
sites

M1a Separate pleural or pericardial nodule(s)
M1b Pulmonary intraparenchymal nodule or distant

organ metastasis

Table 3. Proposed Stage Groups of Thymic Tumors for the
Ninth Edition of the TNM Classification of Malignant Tumors

Stage T N M
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Information on cM status was limited (25% and 26%
for thymomas and thymic carcinoma, respectively),
whereas more information was available for the pM
(89% and 79% for thymomas and thymic carcinomas,
respectively).

Survival analysis was performed using OS as an
outcome measure in patients regardless of resection or R
status (R-any). Sparse data were available on patients
with cM tumors to draw significant conclusions. More
granular information was available for pM categories to
perform survival analysis. A good curve separation was
found in thymic carcinoma between pM1a and pM0
(HR ¼ 1.8, 95% CI: 1.3–2.4, p ¼ 0.001) and between
pM1b and pM1a (HR ¼ 1.8, 95% CI: 1.1–2.8, p ¼ 0.014),
and in patients with thymoma between pM1a and pM0
(HR ¼ 3.7, 95% CI: 3.0–4.6, p < 0.001). Unfortunately,
the granularity of the available data did not allow
drawing any conclusions about the prognostic signifi-
cance of the number of pleural implants and the type of
serosal involvement (pleural/pericardial), the number of
distant sites (oligometastatic concept), and the possible
different significance of intrathoracic (lung) versus
extrathoracic sites.

In summary, for the N and the M components, the
analysis of our data confirmed the validity of the eighth
edition TNM classification,14 and the group proposed no
changes to the current descriptors for the N and the M
categories for the ninth edition TNM classification
(Table 2).
I T1a-b N0 M0
II T2 N0 M0
IIIA T3 N0 M0
IIIB T4 N0 M0
IVA T any N1 M0

T any N0,N1 M1a
IVB T any N2 M0, M1a

T any N any M1b

Note: Any invasion must be histologically confirmed for the pathologic stage.
Stage Groups
On the basis of the proposed recommendations for

the T, the N, and the M components, stage groups were
tested using the same aggregation that was proposed
for the eighth edition classification. Stages I to IIIB are
determined primarily by the T component in the N0
and M0 categories. Stage IVA involves N1 or M1a
tumors and stage IVB includes N2 or M1b tumors. The
group agreed, therefore, not to modify the eighth TNM
stage groups, which revealed good prognostic discrim-
ination for FFR in the early stages and for OS in the late
stage (R-any cohort) (Table 3). When using the same T,
N, and M aggregation, the proposed changes to the T
component (T1a-T1b on the basis of size; T3-phrenic
nerve or T3-lung downstage to T2) have no impact on
which T, N, and M categories are assigned to the stage
groups.

Using the proposed ninth edition TNM classification
CIR curves illustrate good visual separation and ordering
among earlier-stage groups for both thymoma (Fig. 1A)
and thymic carcinoma (Fig. 1B). The CIR curves for
higher stages are harder to assess because of the small
numbers of patients and events in these cohorts. The CIR
for NETT tumors is shown in Supplementary Figure 1
but is inherently difficult to interpret because of the
small sample sizes throughout.

Table 4 summarizes the total proportion of re-
currences (R0) and deaths (R0 and R-any) in the various
stage groups. The proportion of recurrences and deaths
by tumor type (thymoma, thymic carcinoma, and NETT)
in the current database using the proposed ninth edition
classification in comparison to the eighth edition classifi-
cation is presented in Supplementary Table 3. An
increased proportion of deaths and recurrences is
consistently observed with increasing stage groups
overall and in all thymic tumors using both classifications.

Survival curves were then produced using our cur-
rent data separately for thymoma and thymic carcinoma.
The OS curves (R0 and R-any cohorts) by stage groups
defined by the proposed ninth edition classification are
illustrated in Supplementary Figures 2 and 3. For com-
parison, survival curves on the basis of the eighth edition
TNM classification are also presented. The visual com-
parison of the stage groups between the eighth TNM and
ninth TNM proposal with the new T categories illustrates
a much better curve separation between stage II and
stage III for thymoma and thymic carcinoma, supporting
the new recommendations.



Figure 1. (A) CIR in patients with thymoma by stage as defined by the proposed ninth edition TNM classification. (B) CIR in
patients with thymic carcinoma by stage as defined by the proposed ninth edition TNM classification. CIR, cumulative inci-
dence of recurrence.
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The results for NETT are difficult to interpret because
of small cohort sizes; OS (R-any) is illustrated in
Supplementary Figure 4.

Finally, cox proportional hazard regression analysis
was undertaken to compare consecutive stage groups in
the entire pathologic stage cohort to check for statisti-
cally significant prognostic differences among the
groups, adjusted by tumor type (Table 5). This suggests
general ordering and statistically significant differences
in FFR in early-stage (R0) patients and in late-stage (R-
any) patients. Not statistically significant discrepancies
in the HR are limited to comparisons involving a limited
number of events.

Additional analyses were performed using FFR in R0
and OS in R-any p stage patients, separately in thymomas
and thymic carcinomas. The sparse data in patients with
NETT prevented carrying out such an analysis in NETT.
Table 4. Summary of the Proportion of Recurrences and Deaths

Pathologic Stage

Recurrences

% n

I 6 1
I (T1a) 4 5
I (T1b) 7 7

II 26 1
III 38 5

IIIA 38 4
IIIB 38 6

IVA 54 4
N1 M0 42 8
N0,1 M1a 67 3

IVB 36 9
N2 M0,1a, X 0 0
N0-2,X M1b 69 9

Total 11 3

Note: n/N equals the total number of recurrences or deaths observed at any tim
Multivariate analysis was adjusted for age (� >65 y),
sex, geographic region (Asia-Australia versus EU-North
America), performance status, and OS R status. The
consecutive stage groups using the eighth edition and
the proposed ninth edition TNM classifications were
compared (Supplementary Tables 4 and 5). A significant
difference was observed in FFR (R0) and OS between
stages II and I (p < 0.001) using both classifications
(eighth and proposed ninth TNM) in thymomas and
thymic carcinomas.

The progressive worsening of outcomes observed
with the increasing stage was evident in both thymoma
and thymic carcinoma. The group agreed that these
findings were both statistically (early stage) and clini-
cally sufficiently robust to support the proposed stage
classification for all thymic tumors, despite some limi-
tations in statistical power in some settings (e.g., higher
(All Diagnoses) by Proposed Ninth Edition TNM Classification

Deaths

/N % n/N

38/2491 7 300/4405
5/1372 6 134/2112
8/1045 9 153/1696
03/390 22 145/646
0/133 24 49/207
4/117 24 43/177
/16 20 6/30
9/91 22 48/216
/19 26 13/50
9/58 34 31/92
/25 27 21/77
/11 27 7/26
/13 30 13/43
49/3130 10 563/5551

e out of the total number of evaluable R0 resected patients in each category.



Table 5. Differences Between Pathologic Stage Groups (All Tumor Types) by Proposed Ninth Edition TNM Classification

Stages

FFR, R0 OS, R0 OS, R-any

(349/3130)a (563/5551)a (961/6504)a

HR p-value HR p-value HR p-value

HR vs. adjacent stage
II vs. I 4.26 <0.0001 2.67 <0.0001 2.77 <0.0001
IIIA vs. II 1.51 0.02 0.98 0.93 0.84 0.22
IIIB vs. IIIA 0.62 0.28 0.67 0.36 1.46 0.08
IVA vs. IIIB 2.96 0.01 1.88 0.14 1.22 0.30
IVB vs. IVA 0.53 0.07 1.28 0.34 1.46 0.002

Note: Hazard ratios and statistical differences (c2) by Cox proportional hazards regression models, adjusted for tumor type using stratification.
Boldfaced values indicate statistically significant p-values.
aNumber of events/total number of patients in the entire data set for the particular analysis.
FFR, freedom from recurrence; HR, hazard ratio; OS, overall survival; R0, complete resection. R-any, any R status.
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stage thymomas and early stage thymic carcinoma). As
observed for the 2014 eighth analysis, NETT cases were
too few to make any data-driven conclusions. The group,
however, agreed that the proposed stage recommenda-
tions should be applicable also to NETT, pending further
validation through the collection of prospective cases
expected for the next revision.
Discussion
The introduction of a TNM-based stage classification

for TET in the UICC-AJCC eighth edition of the TNM
classification of thoracic malignancies was a major step
forward in the management of these tumors, repre-
senting a paradigm shift as compared with the previous
surgical-pathologic Masaoka-Koga classification. The
eighth TNM applies to all TETs and represents a major
advance in the development of a common standard of
care for these malignancies.

At the outset, the group agreed that any TNM revision
should be on the basis of some fundamental assump-
tions, namely: (1) the TNM only informs the anatomical
extent of the disease; (2) any revision should be on the
basis of both statistical analysis and clinical significance
and should also take into account contributions from
published reports; (3) proposed new categories (T, N, M,
stage groups) should not make the TNM over-
complicated and should be easily applicable to all
countries; (4) should be consistently applied in both
clinical and pathologic settings; and (5) should stimulate
the acquisition of new data to gain more (ideally) pro-
spective information for future testing and revisions.

On the basis of these, the TD-SPFC started its activity
launching a survey to the thoracic community to test the
penetration of the eighth TNM soon after its release.15

Eighty percent of the respondents were in favor of the
TNM-based classification, and 50% reported using the
ITMIG-IASLC thymic nodal map, whereas lymph node
dissection was performed in 50% (N1 nodes) and 21%
(N2 nodes) of thymomas and in 66% (N1 nodes) and
41% (N2 nodes) of thymic carcinomas. Overall, the au-
thors concluded that the thoracic community worldwide
has started to gain confidence in the eighth TNM of TET.

Since its introduction, several articles have been
published testing the efficacy of the eighth TNM16–18 and
several issues have emerged indicating possible areas of
refinement for the next revision. Acknowledging these
unresolved issues, the TD-SPFC conducted an extensive
literature review to focus on the activity of the group for
the next (ninth) revision.19 The group agreed to use the
eighth edition classification system as a reference,
maintaining its general structure for the components
and the stage groups.

As for the T component, the group agreed that a
reconsideration of the role of tumor size would be of
importance, because of the increasing evidence from
published articles of a possible prognostic role in thymic
tumors.20–23

Tumor size in thymic tumors was not incorporated in
the eighth edition classification on the basis of the lack of
statistical significance in the entire cohort at what
seemed to be an optimal threshold of 10 cm, except in
advanced (stage III and IV) tumors and incomplete (R1-
R2) resections.12 In the past, information about the tu-
mor dimension and the lack of a standard measurement
criterion in both clinical (imaging) and pathologic set-
tings represented a limitation for the incorporation of
tumor size in the stage classification.24 The analysis of
our data supports the proposal to include tumor size at a
5-cm threshold as T subcategories (�5cm-T1a and
>5cm-T1b) in stage I TET. Tumor size represents a more
valuable, reproducible, easily applicable measure as a T
descriptor than mediastinal pleura, and for the sake of
simplicity, practicality, and applicability, tumor size
alone was chosen as a descriptor in the T1 category.
Mediastinal pleura was dropped from the T classification
and was included as an “additional histologic
descriptor.” Involvement of adjacent organs was



1662 Ruffini et al Journal of Thoracic Oncology Vol. 18 No. 12
included in the T3 to T4 categories in the eighth edition
classification, with the exception of the pericardium,
which was included in the T2 category. Contributions
from the published reports questioned the T2 to T4
classification.25 Our analysis indicates that some T3
categories, including T3-lung and T3-phrenic nerve have
outcomes more similar to T2 than to T3. We were not
able to differentiate between different degrees of lung
involvement or phrenic nerve involvement, which may
have different prognostic impacts. However, corrobo-
rated by our analyses, a consensus emerged from the
group that there was clinical use in reclassifying lung
invasion and phrenic nerve involvement as T2 (instead
of T3).

Overall, no changes for the N and the M components
are proposed, and our analysis validated the eighth
edition categories. A reassessment of the nodal map in
view of the most recent published evidence and the
contribution of our data was undertaken by the TD-
SPFC; the results are discussed in detail in a separate
article.6 Our data confirm reports from the recently
published articles26–30 that Nþ involvement in thymic
tumors is associated with a poorer prognosis, justifying
inclusion at advanced stages. We were able to confirm
the current ITMIG-IASLC nodal map, and our analysis
found a statistical discrimination between N0, N1, and
N2 categories in thymic carcinoma and between N0 and
N1 in thymoma. For the M component, our results
confirm the differentiation between M1a and M1b and a
similar prognosis for intrathoracic versus extrathoracic
metastases in M1b tumors. We were not able to deter-
mine the prognostic impact of the number of pleural
implants and the number of distant sites (oligometa-
static disease) as suggested by some recent contribu-
tions.31 For both Nþ and M-positive categories our data
exposes the limits of the pretreatment imaging to accu-
rately predict the stage and the limited specificity of
reported nodal involvement at surgery. For this reason,
more detailed sampling and reporting of the nodes at
surgical resection, as indicated by ITMIG32 is, therefore,
recommended for future analysis and revisions.

The stage allocation comes from the aggregation of
different T, N, and M categories, with the intent to pro-
vide stage groups with distinct outcomes. The stage
groups as proposed in the eighth edition classification
were tested using our data and they were found
appropriate in the clinical and pathologic settings and to
some extent in all thymic tumors. We, therefore, decided
to adopt similar alignment stage groups for the ninth
edition classification. The T1 category (including the T1a
and T1b subcategories on the basis of tumor size) re-
mains stage I; the T2 category remains stage II (now
incorporating the previous T3-lung and T3-phrenic de-
scriptors); the T3 category remains stage IIIA (without
the T3-lung and T3-phrenic descriptors); there are no
changes for T4 (stage IIIB) and stage IV. The visual
comparison of the survival curves with the new pro-
posals provides a better curve separation between stage
II and stage IIIA than in the eighth TNM.

AJCC validation criteria of discrimination, calibration,
generalizability, clinical relevance, and parsimony were
applied to the proposed ninth TNM. Discrimination, the
ability of the proposed stage classification to distinguish
between patients with different prognoses, was estab-
lished through pairwise statistical comparisons in sur-
vival and recurrence between adjacent groups.
Calibration, defined as the agreement between predicted
and observed outcomes is primarily applicable to a
prognostic prediction model, which was not the focus of
the SPFC stage classification initiative. We welcome
external application of the proposed stage classification
to assess calibration (although it is essential to account
for the fact that prognosis is determined by multiple
factors in addition to tumor stage). Generalizability, the
ability of the staging system to work well in different
populations and settings, is a major focus of the SPFC
staging initiative. In thymic tumors, this is exhibited
through consistent results for clinical and pathologic
stages and for thymoma and thymic carcinoma. Although
sample size did not permit multiple individual subset
analyses, we found consistent results when adjusting for
age, sex, geographic region, PS, and R status. Regarding
clinical relevance, Mp was dropped, in part, because it is
clinically difficult to assess in favor of size which is more
easily captured clinically and pathologically; further-
more, the surgical complexity was considered in the
decision to reclassify phrenic nerve and lung invasion as
T2. Finally, parsimony indicates a staging system is
simple and easy to use. Maintaining a consistent classi-
fication system across three rare tumor types (thymoma,
thymic carcinoma, and NETT, and the change to a size
criterion for T1 enhances parsimony. The preparatory
survey to assess how well the eighth edition was
accepted and the effort to minimize changes unless well
supported further enhance this. No external data with
sufficient granularity were available for further external
validation analyses (e.g., from the U.S. National Cancer
Database).

The proposed classification of the TD-SPFC for the
ninth edition of TNM has some limitations. First, infor-
mation about the clinical stage and the pathologic stage
was missing in three-quarters and one-quarter of the
patients, respectively. This emphasizes the need to make
continuous efforts to establish and maintain high-quality
prospective clinical databases for the next TNM edition.
Second, despite an increased number of advanced and
prospective cases, most of the collected data still come
from surgical series, representing early stages, and from
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retrospective data sets that inherently include challenges
with respect to detail. In addition, the frequency of
missing variables of interest prevented us from making
data-driven conclusions for some issues (e.g., Nþ tu-
mors). Many cohorts had small sample sizes and the
limited number of events in these cohorts diminished the
statistical power of some analyses. Because of the
indolent nature of many thymic tumors, in which
recurrence probably represents the best outcome mea-
sure for most of the patients, the decisions were on the
basis of a combination of c and p stage results, OS, FFR,
R0, and R-any analyses—this stands in contrast to most
malignant tumors that can be evaluated by OS. Finally,
the low granularity and sparse data for some subsets of
patients (i.e., NETT, distant metastatic sites) did not
allow analysis in some subsets and of some questions.
Because of the aforementioned considerations, some
decisions were made by the group based more on
practical and logical factors than on purely statistical
grounds. The consensus was reached after a collabora-
tive discussion, with the advantage of having multi-
specialty representatives in the TD-SPFC.

The proposed TNM stage classification is intended to
be a useful system to classify the anatomical extent of
the disease of TET. It may be applied in pretreatment
and postsurgical settings and applies to all thymic tu-
mors. The basic structure of the eighth edition TNM
classification has been maintained. The proposed
changes to the T component and the stage groups are
meant to be an added value to the stage classification,
resulting in a better discrimination of the stage groups.

As for the eighth edition, the proposed stage classifi-
cation does not represent a prognostic prediction model.
The anatomical extent of disease is just one prognostic
factor, although a major one, which needs to be integrated
with other factors (tumor-related, environmental-related,
treatment-related, patient-related, time-related) to
construct a valid and effective prognostic model.

In conclusion, the stage classification of TET con-
tinues to represent a powerful prognostic factor in these
tumors. It provides a fundamental part of cancer care,
providing a uniform nomenclature of the anatomical
extent of the different thymic tumors, assisting clinicians
in the planning of treatment and the evaluation of the
treatment results, and facilitating the exchange of in-
formation among different institutions. The introduction
of a UICC-AJCC TNM-based system for TET in the eighth
edition classification represented a major step forward.
This report summarizes the activity of the TD-SPFC for
the ninth edition TNM classification. The proposed T, N,
M components and stage groups are on the basis of an
extensive analysis of a large, worldwide database from
the major international thymic consortiums and indi-
vidual institutions, and have been discussed by a panel
of experts in thymic tumors from different specialties
and different continents. The database and analysis
provide confidence that the classification system has a
solid foundation. The proposed revision maintains the
general structure of the eighth edition classification, with
some important proposals for refinement: stage I (T1)
includes a size descriptor (5 cm); T2 now includes
pericardium, lung, and phrenic nerve involvement; and
the N and M components and stage groups remain the
same. Stage I, II, IIIA, and IIIB are determined by the T
component, IVA and IVB by the N and the M components.
Understandably, some limitations because of case
numbers exist, but the ninth edition sets the stage for
further progress in the future and should be used in
clinical practice.
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M. Marom, David Naidich, Charles Powell, Paul Van Schil,
William Travis.

Lung Cancer Domain Multiple Pulmonary Nodules
Subcommittee. Frank Detterbeck (chair), Alyson Mahar
(co-chair), Sarit Appel, Jason Chang, Keneng Chen, Nic-
olas Girard, Jin Mo Goo, Young Tae Kim, Heber MacMa-
hon, Andrew G. Nicholson, Paul Martin Putora, Natasha
Rekhtman, M Patricia Rivera, Lynn Tanoue, Ricardo M.
Terra, William Travis, Paula Ugalde.

Lung Cancer Domain Molecular Subcommittee. David
Carbone (co-chair), Fred Hirsch (co-chair), Luiz Henrique
Araujo, Hisao Asamura, Elisabeth Brambilla, Jason Chang,
Frank Detterbeck, Oliver Gautschi, Nagla Karim, Keith
Kerr, Peter Kneuertz, Eric Lim, Philip Mack, José-María
Matilla, Luis M. Montuenga, Andrew G. Nicholson, Ray-
mond U. Osarogiagbon, Harvey Pass, Carolyn J Presley,
Ramón Rami-Porta, Natasha Rekhtman, Harry Ren,
Robert Samstein, Kenichi Suda, Ricardo M. Terra, William
Travis, Ming Tsao, Terence Williams, Ignacio Wistuba,
Dawei Yang, Yasushi Yatabe.

Lung Cancer Domain Database. Paula Ugalde (chair),
Pietro Bertoglio (co-chair), Sarit Appel, Philippe Joubert,
Catherine Labbe, Hongxu Liu, Gustavo Lyons, José-María
Matilla, Robert Samstein, Ricardo Terra, Maria Teresa
Ruiz Tzukazan, Benny Weksler.

Cancer Research And Biostatistics. Vanessa Cilento,
Daniel Dibaba, Megan Eisele, Dorothy Giroux, Emily
Goren, Antje Hoering, Katie Nishimura, Adam Rosenthal.
Thymic Epithelial Tumors Domain
Enrico Ruffini (chair), James Huang (co-chair), Usman

Ahmad, Sarit Appel, Andrea Bille, Souheil Boubia, Cecilia
Brambilla, A K Cangir, Frank Detterbeck, Conrad Falkson,
Wentao Fang, Pier Luigi Filosso, Giuseppe Giaccone,
Nicolas Girard, Francesco Guerrera, Maurizio Infante,
Dong Kwan Kim, Marco Lucchi, Mirella Marino, Edith M.
Marom, Andrew Nicholson, Meinoshin Okumura,
Andreas Rimner, Anja Roden, Charles B. Simone II.
Thymic Domain T descriptor: Andrew Nicholson (chair),
Cecilia Brambilla, A K Cangir, Maurizio Infante, Mirella
Marino, Edith M. Marom, Meinoshin Okumura.

Thymic Domain N descriptor: Wentao Fang (chair),
Frank Detterbeck, Pier Luigi Filosso, Marco Lucchi, Edith
M. Marom, Charles B. Simone II.

Thymic Domain M descriptor: Nicolas Girard (chair),
Usman Ahmad, Sarit Appel, Conrad Falkson, Wentao
Fang, Giuseppe Giaccone, Dong Kwan Kim, Edith M.
Marom, Andreas Rimner.

Thymic Domain Database subcommittee: Pier Luigi
Filosso (chair), Usman Ahmad, Andrea Billè, Souheil
Boubia, Frank Detterbeck, Wentao Fang, Nicolas Girard,
Francesco Guerrera, James Huang, Dong Kwan Kim,
Meinoshin Okumura, Enrico Ruffini.

Pleural Mesothelioma Domain
Valerie Rusch (chair), Anna Nowak (co-chair), Pietro

Bertoglio, Andrea Billè, Dean Fennell, Françoise Galateau,
Ritu R. Gill, Seiki Hasegawa, Hong Kwan Kim, Hedy
Kindler, Jan van Meerbeeck, Isabelle Opitz, Harvey Pass,
Marc de Perrot, David Rice, Andreas Rimner, Jennifer
Sauter, Ming Tsao, David Waller, Andrea Wolf.

Esophageal Cancer Domain
Wentao Fang (chair), Xavier D’Journo (co-chair), Gail

Darling, Jeremy Erasmus, Mark Ferguson, Wayne Hof-
stetter, Hong Kwan Kim, Donald Low, Paula Ugalde.

Appendix 3. Participating Institutions in
the third phase of the IASLC Thymic
Tumors Staging Project
Participating institutions ordered by number of
eligible cases submitted

JART (2,659 cases), M. Yano, Aichi Medical Univer-
sity, Nagakute, Japan; I. Yoshino, Chiba University, Chiba,
Japan; Y. Sano, Ehime University, Matsuyama, Japan; A.
Iwasaki, Fukuoka University, Fukuoka, Japan; H. Adachi,
Hokkaido Cancer Center, Sapporo, Japan; K. Suzuki,
Juntendo University Hospital, Tokyo, Japan; H. Asamura,
Keio University, Tokyo, Japan; H. Yoon, Kinki-Chuo Chest
Medical Center, Sakai, Japan; Y. Maniwa, Kobe University,
Kobe, Japan; M. Suzuki, Kumamoto University, Kuma-
moto, Japan; H. Date, Kyoto University, Kyoto, Japan; T.
Tagawa, Kyusyu University, Fukuoka, Japan; T.
Nagayasu, Nagasaki University, Nagasaki, Japan; K.
Okuda, Nagoya City University, Nagoya, Japan; T. F Chen-
Yoshikawa, Nagoya University, Nagoya, Japan; M. Tsuboi,
National Cancer Center Hospital East, Kashiwa, Japan; S.
Watanabe, National Cancer Center Hospital, Tokyo,
Japan; M. Tsuchida, Niigata University, Niigata, Japan; J.
Usuda, Nippon Medical School, Tokyo, Japan; S. Toyooka,
Okayama University, Okayama, Japan; J. Okami, Osaka
Medical Center for Cancer and Cardiovascular Diseases,
Osaka, Japan; M. Tanahashi, Seirei Mikatahara General
Hospital, Hamamatsu, Japan; M. Yamashita, Shikoku
Cancer Center, Matsuyama, Japan; K. Shimizu, Shinshu
University, Matsumoto, Japan; Y. Ohde, Shizuoka Cancer
Center, Shizuoka, Japan; J. Nakajima, The University of
Tokyo, Tokyo, Japan; K. Kondo, Tokushima University,
Tokushima, Japan; N. Ikeda, Tokyo Medical University,
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Tokyo, Japan; H. Horio, Tokyo Metropolitan Cancer and
Infectious Diseases Center Komagome Hospital, Tokyo,
Japan; M. Kanzaki, Tokyo Women’s Medical University,
Tokyo, Japan; T. Onuki, Tsuchiura Kyodo Hospital,-
Tsuchiura, Japan; F. Tanaka, University of Occupational
and Environmental Health, Kitakyushu, Japan; M. Oku-
mura, Y. Shintani, Osaka University, Suita, Japan; ChART
(1,515 cases), W. Xing, Affiliated Cancer Hospital of
Zhengzhou University, Zhengzhou, China; Y. Wei, Affili-
ated Hospital of Qingdao University, Qingdao, China; W.
Sun, Cancer Hospital Affiliated to Xinjiang Medical
School, Wulumuqi, China; Q. Tan, Daping Hospital,
Chongqing, China; R. Zhang, First Affiliated Hospital of
Anhui Medical University, Hefei, China; K. Wu, Fudan
University Shanghai Cancer Center, Shanghai, China; C.
Chen, Fujian Medical University Union Hospital, Fuzhou,
China; X. Pan, Fujian Provincial Hospital, Fuzhou, China;
C. Yang, Haian Hospital, Nantong, China; J. Ma, Harbin
Cancer Hospital, Harbin, China; Y. He, Henan Provincial
People’s Hospital, Zhengzhou, China; L. Pang, Huashan
Hospital, Fudan University, Shanghai, China; Q. Xu,
Jiangxi Provincial People’s Hospital, Nanchang, China; K.
Zhang, Jining No.1 People’s Hospital, Jining, China; H. Liu,
Liaoning Cancer Hospital, Shenyang, China; K. Chen,
Peking University Cancer Hospital, Beijing, China; J. Li,
Peking University People’s Hospital, Beijing, China; W.
Fang, Shanghai Chest Hospital, School of Medicine,
Shanghai Jiao Tong University, Shanghai, China; Y. Han,
Sichuan Cancer Hospital, Chengdu, China; J. Fu, Sun Yat-
sen University Cancer Center, Guangzhou, China; M. Ye,
Taizhou hospital of Zhejiang Province, Taizhou, China; X.
Zhao, The Affiliated Hospital of Medical School of Ningbo
University, Ningbo, China; H. Zhang, The Affiliated Hos-
pital of Xuzhou Medical School, Xuzhou, China; Q. Wu,
The First Affiliated Hospital of Chongqing Medical
School, Chongqing, China; M. Chen, The First Affiliated
Hospital of Guangxi Medical School, Nanning, China; D.
Xie, The First Affiliated Hospital of Wenzhou Medical
School, Wenzhou, China; S. Xu, The First Hospital of
China Medical University, Liaoning, China; H. Wang, The
Fourth Affiliated Hospital of Hebei Medical School, Shi-
jiazhuang, China; L. Xian, The Second Affiliated Hospital
of Guangxi Medical University, Nanning, China; J. Fan,
The Second Affiliated Hospital of Zhejiang University
School of Medicine, Hangzhou, China; Q. Pang, Tianjin
Medical University Cancer Hospital, Tianjin, China; P.
Zhang, Tianjin Medical University General Hospital,
Tianjin, China; M. Zheng, Tongren Hospital, Shanghai,
China; Y. Wang, West China Hospital, Sichuan University,
Chengdu, China; Y. Liao, Wuhan Union Hospital of China,
Wuhan, China; X. Zhou, Zhejiang Cancer Hospital, Hang-
zhou, China; Z. Ren, Zhejiang Provincial Hospital of Chi-
nese Medicine, Hangzhou, China; J. Ding, Zhongshan
Hospital, Fudan University, Shanghai, China; ESTS
Thymic Registry (1,411 cases): B. Moser, University of
Vienna, Austria, C. N.Foroulis, AHEPA University Hospi-
tal, Thessaloniki, Greece; A. Podobed, Alexandrov Na-
tional Cancer Center, Minsk, Belarus; P. Van Schil,
Antwerp University Hospital and Antwerp University,
Department of Thoracic and Vascular Surgery, Edegem
(Antwerp), Belgium; H. Elkhayat, Assiut University,
Assiut Governorate, Egypt; ASST Santi Paolo e Carlo,
Ospedale San Paolo,Thoracic Surgery, Milano, Italy; K.
Kovacs, Bács-Kiskun County Teaching Hospital, Depart-
ment of General Surgery, Kecskemét, Hungary; Bajcsy-
Zsilinszky Hospital, Thoracic surgery, Budapest,
Hungary; Central Chest Institute of Thailand, Muang
District, Nonthaburi, Thailand; Clinic University Hospital
Valencia, Thoracic Surgery, Valencia, Spain; Z. Szanto,
Clinical Center, Medical School, University of Pécs,
Department of Surgery, Pécs, Hungary; S. Cafarotti, Ente
Ospedaliero Cantonale, University of Southern
Switzerland, Thoracic Surgery Department, Bellinzona,
Switzerland; Erasme University Hospital, Thoracic sur-
gery, Bruxelles, Belgium; C. Zisis, Evangelismos Hospital,
Thoracic Surgery Department, Athens, Greece; S. Mar-
garitora, Fondazione Policlinico "A. Gemelli" IRCCS,
Department of Thoracic Surgery, Largo A. Gemelli, Rome,
Italy; P. Mendogni, Foundation IRCCS Cà Granda Ospe-
dale Maggiore Policlinico, Department of Cardio-
Thoracic-Vascular diseases, Milan, Italy; J. Possoz, Grand
Hopital de Charleroi site Gilly, Department of Cardio-
thoracic and vascular surgery, Charleroi, Belgium; A.
Bille, Guys Hospital, Thoracic Surgery Department, Lon-
don, UK; A. Guirao, Hospital Clinic, Thoracic Surgery,
Barcelona, Spain; C. Fraile Olivero, Hospital Clínico San
Carlos, Servicio Cirugía Torácica, Madrid, Spain; F. Palma
Martelo, Hospital da Luz, Lisbon, Portugal; Hospital
Sancta Maggiore, Sao Paulo, Brazil; G. Fortunato, Hospital
Santa Isabel - Santa Casa de Misericordia da Bahia, Sal-
vador , Brazil; M.T. Ruiz Tsukazan, Hospital São Lucas da
PUCRS, Porto Allegre, Brazil; Hospital Universitari Sagrat
Cor, Barcelona, Spain; Hyogo Prefectural Amagasaki
Hospital, Department of Respiratory Medicine, Amaga-
saki, Japan; M. Casiraghi, IEO, European Institute of
Oncology, IRCCS, Division of Thoracic Surgery, Milan,
Italy, University of Milan, Department of Oncology and
Hemato-oncology, Milan, Italy; M. Scarci, Imperial Col-
lege NHS Healthcare Trust, London, UK; K. Tsakiridis,
Interbalkan Medical Center, CardioThoracic Dept, The-
ssaloniki, Greece; C. Lequaglie, IRCCS CROB Centro
Riferimento Oncologico Basilicata, Rionero in Vulture,
Italy; P. Novellis, IRCCS San Raffaele Scientific Institute,
Division of Thoracic Surgery, Milan, Italy; B. Ozkan,
Istanbul Medical School Department of Thoracic Surgery,
Istanbul University, Istanbul, Turkey; A. Turna, Istanbul
University-Cerrahpaşa Cerrahpaşa Medical School
Department of Thoracic Surgery, Istanbul, Turkey; E.
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Mercadante, Istituto Nazionale Tumori IRCCS "Fonda-
zione G. Pascale", Thoracic Surgery, Naples, Italy; Jorda-
novac, University Hospital Centre Zagreb, Department of
Thoracic Surgery Zagreb, Croatia; M. Esch, Klinik für
Thoraxchirurgie, Delme Klinikum Delmenhorst, Del-
menhorst, Germany; Klinik für Thoraxchirurgie, Kant-
onsspital St.Gallen, Rorschacher, Switzerland; J. Bauer,
Medical University of Vienna, Department of Thoracic
Surgery, Vienna, Austria; A. Ghimessy, National Institute
of Oncology, Department of Thoracic Surgery, Budapest,
Hungary; A. Kocsis, National Korányi Institute of Pul-
monology, Department of Thoracic Surgery, Budapest,
Hungary; P. Thomas, North University Hospital, Aix-
Marseille University & Assistance Publique – Hôpitaux
de Marseille, France; V. Barmin, P. Hertsen Moscow
Oncology Research Institute - Branch of the National
Medical Research Radiological Centre of the Ministry of
Health of the Russian Federation, Moscow, Russia; T.
Molnár, Petz Aladár Teaching Hospital, Department of
General Surgery, Gy}or, Hungary; F. Venuta, Policlinico
Umberto I, University of Rome Sapienza, Roma, Italy; I.
Bravio, Portuguese Institute of Oncology Francisco Gen-
til, Lisbon; N. Moreno-Mata, Ramón y Cajal University
Hospital, Madrid, Spain; F. Londero, S. Maria della Mis-
ericordia University Hospital, Udine, Italy; A. C. Agrafio-
tis, Saint-Pierre University Hospital, Brussels, Belgium; T.
Gómez-Hernández, Salamanca University Hospital,
Thoracic Surgery Service, Salamanca, Spain; S. Marcan-
tonio Camargo, Santa Casa de Misericórdia de Porto
Alegre, Porto Alegre, Brazil; F. Rényi-Vámos, Semmel-
weis University, Department of Thoracic Surgery, Buda-
pest, Hungary; C. Atinkaya Baytemir, Süreyyapaşa
Training and Research Hospital, Thoracic Surgery,
Istanbul, Turkey; S. Boubia, Universitary Hospital Ibn
Rochd, cellular and molecular pathology laboratory,
University Hassan II, Department of Thoracic surgery,
Casablanca, Morocco; L. Voltolini, University Hospital
Careggi, Thoracic Surgery Unit, Florence, Italy; L.
Ampollini, University Hospital of Parma, Thoracic Sur-
gery, Department of Medicine and Surgery, Parma, Italy;
I. Schmitt-Opitz, University Hospital Zurich, Department
of Thoracic Surgery, Zurich, Switzerland; D. Van Raem-
donck, University Hospitals KU Leuven, Leuven, Belgium;
C. Aigner, University Medicine Essen, Ruhrlandklinik,
Dept. of Thoracic Surgery, Essen, Germany; D. Loizzi,
University of Foggia, Department of medical and surgical
sciences, Foggia, Italy; K. Marcinkowski, University of
Medical Sciences, Thoracic Surgery Department, Poznan,
Poland; M. Liberman, University of Montreal, Montreal,
Canada; R. Mingarini Terra, University of Sao Paulo
Medical School, Sao Paulo, Brazil; J. Furák, University of
Szeged, Department of Surgery, Szeged, Hungary; P.
Lyberis, University of Torino, Thoracic Surgery, Torino,
Italy; T. Krajc, Vienna Healthcare Group – Clinic
Floridsdorf, Dept. of Thoracic Surgery, Vienna, Austria;
M. Congregado, Virgen del Rocío University Hospital,
Sevilla, Spain; ZOL Hospital Genk, Department of
Thoracic and Vascular Surgery, Genk, Belgium; KART
(1,357 cases), DK. Kim, Department of Thoracic and
Cardiovascular Surgery, Asan Medical Center, Ulsan
University College of Medicine, Seoul, Korea; YS. Choi,
Department of Thoracic and Cardiovascular Surgery,
Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul, Korea; CH. Kang, Department
of Thoracic and Cardiovascular Surgery, Seoul National
University Hospital, Seoul National University College of
Medicine, Seoul, Korea; JG. Lee, Department of Thoracic
and Cardiovascular Surgery, Severance Hospital, Yonsei
University College of Medicine, Seoul, Korea; ITMIG
(813 cases), A. Toker, Istanbul University Medical
School, Istanbul, Turkey; N. Girard, Louis Pradel Hospital,
Lyon, France; J. Shrager, Stanford University, Stanford,
CA, USA; B. Louie, Swedish Cancer Institute, Seattle, WA,
USA; S. Keshavjee, UHN (University Health Network),
Toronto, Canada; M. Ferguson, University of Chicago,
Chicago, IL, USA; F. Rea, University of Padua, Padua, Italy;
M. Lucchi, University of Pisa, Pisa, Italy; RYTHMIC (383
cases), PA. Thomas, APHM, Marseille, France; R. Ger-
vais,Centre François Baclesse, Caen, France; E. Dansin,
Centre Oscar Lambret, Lille, France; V. Westeel, CHU
Besançon, Besançon, France; H. Lena, CHU Rennes,
Rennes, France; L. Thiberville, CHU Rouen, Rouen,-
France; G. Massard, CHU Strasbourg, Strasbourg, France;
J. Mazieres, CHU Toulouse, Toulouse, France; E. Pichon,
CHU Tours, Tours, France; JM. Maury, Hospices Civils de
Lyon, Lyon, France; N. Girard, Institut Curie, Paris,
France; C. Clement-Duchene, Institut de Cancérologie de
Lorraine,Nancy, France; X. Quantin, Institut de Cancér-
ologie de Montpellier, Montpellier, France; L. Doucet,
Institut de Cancérologie de l’Ouest, Nantes, France ; B.
Besse, Gustave Roussy, Villejuif, France; Spanish
Thymic Tumors Database (86 cases), P. León, Com-
plejo Hospitalario Universitario de Albacete, Albacete,
Spain; C.García-Rico, Hospital Clínico Universitario de
Valladolid, Valladolid, Spain; I.Martínez-Serna, Hospital
Universitario 12 de Octubre, Madrid, Spain; M. Lorenzo,
Hospital Universitario de Cruces, Vizcaya, Spain; L. Sán-
chez, Hospital Universitario Marqués de Valdecilla,
Santander, Spain; JL Del Campo-Cañaveral, Hospital
Universitario Puerta de Hierro, Madrid, Spain; N. Mor-
eno, Hospital Universitario Ramon y Cajal, Madrid, Spain;
E. Martínez, JC Trujillo, Hospital Universitario Santa Creu
i Sant Pau, Barcelona, Spain; Single-institution con-
tributors: A. Rimner, Memorial Sloan Kettering Cancer
Hospital, New York, NY, US (288 cases); A. Bille, Guy’s
hospital, Thoracic Surgery Department, London, UK (262
cases); AK.Cangir, Ankara University, Faculty of Medi-
cine, Department of Thoracic Surgery, Turkey (166
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cases); B. McCaughan, C. Kennedy, University of Sydney,
Australia (97 cases); E. Pescarmona, IRCCS Regina Elena
National Cancer Institute, Rome, Italy (63 cases); A.
Turna, Istanbul University, Cerrahpasa Medical Faculty,
Department of Thoracic Surgery, Turkey (47 cases).
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