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ABSTRACT

Objectives: The International Association for the Study of
Lung Cancer Staging and Prognostic Factors Committee-
Thymic Domain conducted a web-based cross-sectional
survey to assess the acceptance of the TNM thymic staging
system in the thoracic community.

Methods: A 50-item, web-based questionnaire was circu-
lated among the members of the major thymic organizations
worldwide from September to December 2018. The survey
consisted of six sections (general information; overall
perception of the TNM system; pretreatment staging; T
category; N category; and perioperative treatments).

Results: In total, 217 responses were collected from 37
countries in four continents. The TNM classification was
considered useful by 78% of the responders (N ¼ 169); the
Masaoka-Koga staging system was being used by 87% of
the responders (N ¼ 189). With regard to the T category,
most responders (mostly surgeons) felt that the capsular
and mediastinal pleural involvements should be considered
separate T categories. As for the N category, 48% of the
responders (N ¼ 105) used the International Thymic Ma-
lignancies Interest Group/International Association for the
Study of Lung Cancer thymic nodal map, and lymph node
dissection (N1/N2) was performed for 50%/21% thymo-
mas and 66%/41% thymic carcinomas. While analyzing the
results by the three continents (Europe, Asia, and Amer-
icas), responders in Asia were found to report the largest
use of the TNM system, the greatest attention to the N
category, and the best participation in international thymic
databases.

Conclusions: The survey indicates that the Union for In-
ternational Cancer Control/American Joint Committee on
Cancer TNM stage classification of thymic tumors is gaining
acceptance among the scientific community. The present
results will guide the work of the Staging and Prognostic
Factors Committee-Thymic Domain for the revision of the
ninth edition of the TNM stage classification of thymic
tumors.

� 2019 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. All rights reserved.

Keywords: Survey; Thymoma; Thymic carcinoma; Thymic
tumors; TNM
Introduction
The TNM system of classification of neoplasms is a

globally accepted system that defines the anatomical
extent of the tumor. Owing to its importance, the TNM
stage classification of all human solid organ tumors is
under the supervision of the Union for International
Cancer Control (UICC) and the American Joint Committee
on Cancer (AJCC) that are responsible for the release and
the revisions of the TNM.

The International Association for the Study of Lung
Cancer (IASLC) initiated a data-based project for the
TNM stage classification of lung cancer. Subsequently,
UICC and AJCC gave IASLC the mandate to lead the
development and revisions of the stage classification
initially for lung cancer and subsequently for other
thoracic malignancies. The IASLC Staging Project is
managed by the IASLC Staging and Prognostic Factors
Committee (SPFC). The SPFC is structured into four do-
mains: lung cancer, mesothelioma, thymic tumors, and
esophageal cancer. The previous revision (eighth edi-
tion) of the TNM stage classification of thoracic malig-
nancies became effective in 2018 in the United States
and in 2017 in the rest of the world. For the first time, a
data-based TNM-based stage classification was proposed
for thymic tumors,1-3 replacing the Masaoka (M) and
Masaoka-Koga (MK) systems,4,5 which have been the
most employed thymic tumor staging systems for more
than 35 years.

Although the UICC/AJCC TNM system for thymic tu-
mors has maintained some concepts from the MK sys-
tem, there are a number of important differences,
including a nodal classification according to the Inter-
national Thymic Malignancies Interest Group (ITMIG)/
IASLC thymic nodal map, the consolidation of all tumors
invading up to the mediastinal pleura into TNM stage I,
and the importance of direct pericardial invasion (stage
II). All these modifications represent a major change in
the approach to thymic tumors, which will presumably
take time to be incorporated into clinical practice.

For this reason, the IASLC SPFC-Thymic Domain (TD)
designed and circulated a web-based survey inviting
members of all the major thymic organizations to
explore the actual applicability, perceived utility, and
limitations of the new stage classification. The aim of the
present report is to describe and discuss the results of
this survey.
Materials and Methods
A web-based, online questionnaire was designed by

the IASLC SPFC-TD. An initial draft was circulated among
all members of the SPFC-TD, including surgeons,
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pathologists, radiation and medical oncologists, and ra-
diologists, and the final version was discussed and
agreed on.

The survey was sent to the following thymic organi-
zations: European Society of Thoracic Surgeons (ESTS),
Korean Association for Research on the Thymus (KART),
The Chinese Alliance on Research in Thymomas
(ChART), the Réseau Tumeurs Thymiques et Cancer
(RYTHMIC), and the Japanese Association for Research in
the Thymus (JART). In addition, a blast e-mail was sent
to the IASLC members. The questionnaire was sent in
September 2018, and the members were invited to
respond by December 31, 2018. Three reminders were
sent during this period.

The final questionnaire consisted of 50 questions
structured into six sections (Appendix E). Section 1
included general information of the responding center;
section 2 included questions about the overall percep-
tion of the utility and the practical use of the UICC/AJCC
TNM staging system for thymic tumors; section 3 dealt
with the pretreatment staging (cTNM), particularly on
the perceived applicability of imaging, specifically
thoracic computed tomography (CT), positron emission
tomography (PET)-CT, and chest magnetic resonance
imaging (MRI) in the clinical stage; sections 4 and 5
included questions about the T and N categories; and the
last section investigated the use of perioperative thera-
pies (chemotherapy and/or radiotherapy) according to
the new TNM stages.

Data are presented as numbers and percentages
(rounded to one decimal). Comparison among percent-
ages was performed using the chi-square (Fisher’s exact
test when appropriate). A p value less than 0.05 was
regarded as significant.

Results
Overall, a total of 217 responses were collected.
Sections 1 and 2: Center Information and
General Feedback of the TNM Classification

The responders were from 37 countries and four
continents. The largest contribution was from Europe
(N ¼ 87), followed by Asia (N ¼ 84), Americas (N ¼ 36),
and Africa (N ¼ 10). When analyzed by countries, the
largest contribution was from People’s republic of
China (N ¼ 49), followed by Italy (N ¼ 25), the United
States (N ¼ 19), and France (N ¼ 16) (Appendix F;
Table 1).

Seventy-one percent (N ¼ 154) of the responders
were surgeons, although there was representation from
other specialties. More than 90% of the responders
indicated that they treated more than five cases per year
and 64% treated more than 10 cases per year; 88% of
the responders employed minimally invasive techniques
(video-assisted thoracoscopic surgery-VATS/Robotic-
assisted thoracic surgery-RATS) for the surgical treat-
ment of thymic tumors.

Some specific questions addressed the issue of the
awareness, availability, and current use of the eighth
edition of the UICC/AJCC TNM stage classification
compared with that of the MK system. Overall, there was
high awareness of the new staging system (N ¼ 204,
94%), and the availability of material illustrating the stage
classification in the literature/web was perceived as
“good” (N ¼ 141, 65% found it good or very good). In
addition, 78% responders (N ¼ 169) indicated that they
found the TNM classification useful and 50% (N ¼ 98)
considered it user friendly. The TNM stage classification
of thymic tumors was used in daily clinical practice by
64% of the responders (N ¼ 138), whereas the MK sys-
tem was used at the same time by 87% of the responders
(N ¼ 189). Both the systems were used on the basis of
imaging to assess resectability (53% MK and 40% TNM).
Section 3: Pretreatment Staging
CT was used by most responders as the accepted

standard for clinical staging (96%, N ¼ 209) (Table 2).
The second most employed imaging technique was flu-
deoxyglucose PET-CT (N ¼ 101, 46%), most often in
combination with CT or chest MRI. Chest MRI was
employed in approximately one-third of the cases (33%,
N ¼ 72), usually in association with CT of PET-CT for
advanced disease. In addition, the survey investigated
the perceived usefulness of either CT or chest MRI in the
clinical staging of different T, N, and M categories. CT
was perceived to be effective in clinically staging cT1a
(61%), cT3 (63%), cT4 (60%), cM1a (72%), and cM1b
(77%) and only moderately effective in cT1b (41%), cT2
(39%), cN1 (43%), and cN2 (47%). Chest MRI was
indicated as effective in clinically staging cT1a (60%),
cT1b (56%), cT2 (59%), cT3 (70%), and cT4 (73%) and
less effective in cN1 (25%), cN2 (27%), cM1a (43%), and
cM1b (29%).
Section 4: T Category
Most responders (N ¼ 180, 83%) indicated that they

routinely marked the surgical specimen. Capsular,
mediastinal pleural, and direct pericardial involvements
were considered important aspects of the T category, as
confirmed by 79% (N ¼ 171), 80% (N ¼ 174), and 90%
of the responders (N ¼ 200), respectively. Seventy-two
percent (N ¼ 157) and 60% of the responders (mostly
surgeons) (N ¼ 130) believed that operation played a
role in advanced diseases including clinical stage IVA
(pleural/pericardial nodules) and IVB (N2 disease),
respectively (Table 3).



Table 1. Center/Responder’s Information and General
Feedback of the Union for International Cancer Control/
American Joint Committee on Cancer TNM Thymic Stage
Classification and Masaoka-Koga Thymic Staging System
(N ¼ 217)

Question No. %

Continent — —

Africa 10 5%
Americas 36 16.5%

North 25 —

Central 2 —

South 9 —

Asia 84 39%
Europe 87 40%

Specialty — —

Diagnostic radiology 7 3%
Medical oncology 15 7%
Radiation oncology 17 8%
Pathology 13 6%
Pulmonology 9 4%
Surgery 154 71%
Other 2 1%

Volume activity (y) — —

<5 20 9%
5–10 58 27%
10–20 61 28%
20–30 26 12%
>30 52 24%

Type of surgical approach — —

Video-assisted thoracoscopic
surgery/RATS

190 88%

Only open procedures 19 9%
N/A 8 3%

Participation in International databases — —

Yes 120 55%
No 97 45%

Awareness of the eighth edition TNM
classification of thymic tumors

— —

Yes 204 94%
No 8 4%
N/A 5 2%

Availability to find information about
the TNM in the literature/web (1 ¼
insufficient; 5 ¼ optimal)

— —

1 12 5%
2 25 11%
3 66 30%
4 75 35%
5 39 18%

Do you currently use the eighth edition
of the UICC/AJCC TNM
classification of thymic tumors?

— —

Yes 138 64%
No 74 34%
N/A 5 2%

Do you still use the Masaoka-Koga
staging classification?

— —

Yes 189 87%
No 26 12%
N/A 2 1%

(continued)

Table 1. Continued

Question No. %

Usefulness of the eighth edition of the
UICC/AJCC TNM classification of
thymic tumors

— —

Extremely useful 24 11%
Reasonably useful 88 41%
Useful 57 26%
Little useful 26 12%
Not useful 7 3%
N/A 15 7%

User friendliness of the eighth edition of
the UICC/AJCC TNM classification
of thymic tumors (1: very difficult
to use; 5: extremely easy to use)

— —

1 7 3%
2 24 11%
3 78 36%
4 81 37%
5 27 12%

Which staging classification do you use
to assess resectability?

— —

Eighth edition TNM classification 86 40%
Masaoka-Koga staging classification 115 53%
N/A 16 7%

RATS, Robotic-assisted Thoracic Surgery; N/A, not applicable; UTCC/AJCC,
Union for International Cancer Control/American Joint Committee on
Cancer.
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Section 5: N Category
The awareness, the current use, and the perceived

efficacy of the ITMIG/IASLC nodal map were explored.2

One hundred fifty-five responders (72%) were aware
of a dedicated thymic nodal map, although only 48%
responders (N ¼ 105) were using it in their clinical
practice and only 54% (N ¼ 117) found it effective
(Table 4).

Lymph node dissection of the N1 stations according
to the ITMIG/IASLC nodal map was performed in 50%
of thymomas (N ¼ 107) and in 66% of thymic carci-
nomas (N ¼ 144). Lymph node dissection of the N2
stations was performed in 21% of thymomas (N ¼ 45)
and 41% of thymic carcinomas (N ¼ 88). Lymph node
dissection was performed most often for the T3 cate-
gory (33%, N ¼ 72) versus the T2 (9%, N ¼ 20) and
T1 categories (8%, N ¼ 18). The most frequently
resected N1 lymph node stations were the perithymic
(N ¼ 160), prevascular (IASLC level #3, N ¼ 127), and
para-aortic nodes (IASLC level #6, N ¼ 93). The most
frequently resected N2 lymph node stations were the
paratracheal (upper paratracheal [IASLC level #2, N ¼
93] and lower paratracheal [IASLC level #4, N ¼ 102]),
subaortic and/or aortopulmonary window (IASLC level
#6, N ¼ 103), and internal mammary (N ¼ 71) nodes.
When exploring the occasions on which N2 stations
were removed, the most frequent occasions were in the
presence of a preoperative PET uptake (40%, N ¼ 87),



Table 2. Pretreatment (Clinical) Staging (N ¼ 217)

Question No. %

Imaging technique in assessing clinical stage — —

CT only 83 38%
MRI only 3 1%
FDG PET-CT scan only 4 2%
CT and FDG PET-CT scan 57 26%
CT and MRI 30 14%
MRI and FDG PET-CT 1 0.5%
CT, MRI, and FDG PET-CT 39 18%

Is CT useful in clinically staging
the following categories:

— —

cT1a 132 61%
cT1b 89 41%
cT2 84 39%
cT3 137 63%
cT4 131 60%
cN1 94 43%
cN2 102 47%
cM1a 156 72%
cM1b 168 77%

Is MRI useful in clinically
staging the following categories:

— —

cT1a 130 60%
cT1b 121 56%
cT2 128 59%
cT3 152 70%
cT4 159 73%
cN1 55 25%
cN2 59 27%
cM1a 93 43%
cM1b 64 29%

CT, computed tomography; FDG PET-CT, fludeoxyglucose positron emission
tomography-computed tomography; MRI, magnetic resonance imaging; PET-
CT, positron emission tomography-computed tomography.

Table 3. T Category (N ¼ 217)

Question No. %

Marking of the surgical specimen — —

Yes 180 83%
No 25 11%
N/A 12 5%

Should the capsular involvement be
included as separate T category?

— —

Yes 171 79%
No 33 15%
N/A 13 6%

Should mediastinal pleural involvement
be included as a separate T category?

— —

Yes 174 80%
No 24 11%
N/A 19 9%

Should direct pericardial involvement
be included as a separate T category?

— —

Yes 200 92%
No 6 3%
N/A 11 5%

In clinical stage IVA (according to the eighth
edition of the UICC/AJCC TNM staging
classification of thymic tumors), do
you think that operation of the primary
tumor þ pleural/pericardial implants
is appropriate?

— —

Yes 157 72%
No 24 11%
N/A 36 17%

In clinical stage IVB tumors (N2 disease according
to the eighth edition of the UICC/AJCC TNM
staging classification of thymic tumors), do
you think that operation of the primary
tumor is appropriate?

— —

Yes 130 60%
No 41 19%
N/A 46 20%

N/A, Not applicable; UICC/AJCC, Union for International Cancer Control/
American Joint Committee on Cancer.
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suspicious intraoperative node(s) (42%, N ¼ 91), and
enlarged (>1 cm) preoperative lymph node on CT scan
(30%, N ¼ 65) and routinely in thymic carcinomas/
Neuroendocrine Thymic Tumors(NETT) (30%, N ¼ 65)
and in all advanced thymomas (25%, N ¼ 54). Finally,
half of the responders declared that they performed N1
lymph node dissection during minimally invasive pro-
cedures, whereas N2 dissection was rarely performed
(21% of the responders).
Section 6: Perioperative Treatments
The responders were asked about their opinion

regarding the efficacy and level of evidence of post-
operative radiotherapy (PORT) in completely resected (R0)
thymic tumors and in Nþ disease. The reported evidence
of efficacy of PORT in R0 T1, T2, and T3 thymomas and
thymic carcinomas was 9% (N ¼ 19), 30% (N ¼ 65), and
69% for thymomas (N ¼ 149) and 33% (N ¼ 72), 59%
(N ¼ 128), and 78% for thymic carcinomas (N ¼ 170),
respectively. The perceived level of evidence for PORT in
R0 T1 to T3 for thymomas and thymic carcinomas was
“strong” (four out of five categories) according to only 11%
of the responders (N ¼ 25) for thymomas versus 30% of
responders (N ¼ 65) for thymic carcinomas. For Nþ dis-
ease, 67% of the responders (N ¼ 146) indicated that they
felt that PORT was indicated (Table 5).

More than half of the responders (53%, N ¼ 114)
agreed that preoperative chemotherapy was not indi-
cated in potentially resectable stage III tumors; however,
postoperative chemotherapy was deemed to be indi-
cated in incomplete resections (Rþ), Nþ complete re-
sections, and never by 30% (N ¼ 66), 41% (N ¼ 89), and
11% of the responders (N ¼ 25), respectively.
Analysis by Continent
We analyzed replies to some questions according to

three continents, Europe (N ¼ 87 responders), Asia
(including Israel and Turkey; N ¼ 84 responders), and the



Table 4. N Category (N ¼ 217)

Question No. %

Awareness of the IASLC/ITMIG thymic nodal
map

— —

Yes 155 71%
No 46 21%
N/A 16 7%

Use in the clinical practice — —

Yes 105 48%
No 71 33%
N/A 41 19%

Do you agree with the IASLC/ITMIG thymic
nodal map?

— —

Fully agree 15 7%
Agree 102 47%
Neutral 31 14%
Disagree 12 5%
Fully disagree 7 3%
N/A: I do not know 50 23%

Systematic lymph node dissection of N1
stations thymomas

— —

Yes 107 50%
No 76 35%
N/A 34 16%

Systematic lymph node dissection of N1
stations in thymic carcinomas

— —

Yes 144 66%
No 37 17%
N/A 36 17%

Which of the following N1 stations do you
remove?

— —

Low anterior cervical (IASLC level #1) 68
Perithymic 160
Para-aortic (IASLC level #6) 93
Prevascular (IASLC level #3) 127
Supradiaphragmatic/inferior phrenic/

pericardial
35

Which of the following N2 stations do you
remove?

— —

Cervical (lower jugular) 47
Supraclavicular 26
Internal mammary 71
Upper paratracheal (IASLC level #2) 93
Lower paratracheal (IASLC level #4) 102
Subaortic/aortopulmonary (IASLC level #5) 103
Subcarinal (IASLC level #7) 56
Hilar IASLC level 10) 53

Systematic lymph node dissection of N2
stations in thymomas

— —

Yes 45 21%
No 131 60%
N/A 41 19%

Systematic lymph node dissection of N2
stations in thymic carcinomas

— —

Yes 88 41%
No 91 42%
N/A 38 17%

(continued)

Table 4. Continued

Question No. %

Do you perform systematic lymphadenectomy
in the following T categories (irrespective
of tumor histologic diagnosis):

— —

T1 (up to the mediastinal pleural included) 18 8%
T2 (pericardium) 20 9%
T3 (mediastinal structures: potentially

resectable)
72 33%

T4 (mediastinal structures: usually
unresectable)

14 6%

N/A 93 43%
38. On which occasion do you remove the deep

mediastinal/cervical nodes (N2)? (Tick all
that apply)

— —

Routinely 16 7%
In all advanced tumors 59 27%
In advanced thymomas 54 25%
In thymic carcinomas (and NETT) 65 30%
When the lymph node is >1 cm on preop CT

scan staging
65 30%

If the lymph node exhibits uptake on preop
PET-CT staging

87 40%

When the lymph node seems suspicious
during operation

91 42%

Never 1 <1%
N/A 39 18%

39. Do you perform systematic node dissection
during minimally invasive (video-assisted
thoracoscopic surgery/RATS) resection of
thymic tumors in your institution?

— —

Only N1 nodes 65 30%
N1 þ N2 nodes 46 21%
Never: I rely on the nodes that are taken out

with the specimen
40 18%

N/A 66 30%

N/A, Not applicable; CT, computed tomography; IASLC, International Asso-
ciation for the Study of Lung Cancer; ITMIG, International Thymic Malig-
nancies Interest Group; NETT, Neuroendocrine Thymic Tumors; PET-CT,
positron emission tomography-computed tomography; RATS, Robotic-assis-
ted thoracic surgery.
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Americas (North, Central, and South; N ¼ 36 responders).
We did not consider the replies from Africa, because of the
small number of responders (N ¼ 10) (Table 6).

The type of surgical access, the participation in in-
ternational databases, and the type of staging classifi-
cation used (TNM or MK) overall and for the assessment
of resectability were stratified by continent. Minimally
invasive techniques (video-assisted thoracoscopic sur-
gery and RATS) were less frequently used by responders
from Europe (p ¼ 0.04); responders from the Americas
were significantly more reluctant and less likely to
participate in international databases versus those from
Asia and Europe (p ¼ 0.007). Responders from Asia
indicated a significantly higher use of TNM staging



Table 5. Perioperative Treatments (N ¼ 217)

Question No. %

In your experience, how strong is the evidence to consider PORT in
T1-T2-T3 (eighth edition of the UICC/AJCC TNM staging classification)
completely resected thymomas?

— —

No evidence 30 14%
Weak evidence 78 36%
Moderate evidence 64 30%
Strong evidence 22 10%
Very strong evidence 3 1%
N/A 20 9%

In your experience, how strong is the evidence to consider PORT in
T1-T2-T3 (eighth edition of the UICC/AJCC TNM staging classification)
completely resected thymic carcinomas?

— —

No evidence 15 7%
Weak evidence 57 26%
Moderate evidence 57 26%
Strong evidence 48 22%
Very strong evidence 17 8%
N/A 23 10%

According to the eighth edition of the UICC/AJCC TNM staging classification
of thymic tumors, do you think that PORT is indicated for the
following R0 T categories THYMOMAS?

— —

T1 19 9%
T2 65 30%
T3 149 69%

According to the eighth edition of the UICC/AJCC TNM staging classification
of thymic tumors, do you think that PORT is indicated for the following
R0 T categories THYMIC CARCINOMAS?

— —

T1 72 33%
T2 128 59%
T3 170 78%

According to the eighth edition of the UICC/AJCC TNM staging classification
of thymic tumors, do you think that PORT is indicated in Nþ tumors?

— —

Yes 146 67%
No 30 14%
N/A 41 19%

According to the eighth edition of the UICC/AJCC TNM staging classification of thymic tumors,
for stage III tumors, do you think that preoperative chemotherapy is mandatory before
operation in resectable tumors?

— —

Yes 68 31%
No 114 53%
N/A 35 16%

According to the eighth edition of the UICC/AJCC TNM staging classification of thymic
tumors, do you think that postoperative chemotherapy is necessary in the following situations:

— —

Never 25 11%
In incomplete resections (Rþ) 66 30%
In Nþ complete resections 89 41%
N/A 37 17%

N/A, Not applicable; PORT, postoperative radiation therapy; UICC/AJCC, Union for International Cancer Control/American Joint Committee on Cancer.
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(versus MK) to assess resectability (p ¼ 0.0001) than
those form Europe and the Americas.

There was no significant difference among the con-
tinents with regard to the perceived importance of
including capsular, mediastinal pleural, and pericardial
involvements as separate T categories, and all re-
sponders felt that it would be important to create
separate T categories on the basis of these factors.
Responders from Asia more frequently used the
ITMIG/IASLC nodal map in their clinical practice
compared with those from Europe and the Americas
(p ¼ 0.025); as for the intraoperative lymph nodal
dissection, responders from the Americas reported
significantly lower N1 and N2 lymph nodal resection
rates for both thymomas and thymic carcinomas than
those reported by responders from Asia and Europe (p <
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0.05). Finally, responders from Asia reported a signifi-
cantly higher lymph nodal resection rate using minimally
invasive techniques than that reported by responders
from Europe and the Americas (p ¼ 0.005).

Discussion
The present survey by IASLC SPFC-TD indicates that

the eighth edition of the UICC/AJCC TNM staging clas-
sification of thymic tumors is gaining acceptance, and it
is perceived as a useful system, although the MK staging
classification is still being used, often in association with
the TNM system.

The history of the staging classification of epithelial
thymic tumors (thymomas and thymic carcinomas) in-
cludes a number of systems6: most classifications are
non-TNM and are based on the local invasion to the
neighboring structures. Of all these classifications, the M
system and later the MK system gained popularity and
were most frequently adopted by most centers,7

although they were never recognized by UICC/AJCC.
The M/MK classifications are surgical-pathologic staging
systems, in which stage progresses mainly owing to local
invasion to the adjacent structures. Lymph node
involvement is included in stage IVB, with no distinction
with regard to the different nodal stations.

The previous two decades have witnessed a surge of
several thymic interest groups in different countries. The
largest thymic organizations to date are the ITMIG,8

JART, ESTS, ChART, KART, and the French RYTHMIC. In
2011, ITMIG and IASLC partnered to develop a proposal
of a TNM staging classification, which was incorporated
in the eighth edition of the UICC/AJCC TNM staging
classification of thoracic malignancies.3 Since its official
introduction, several studies comparing the TNM and M/
MK thymic stage classifications have been published.9-12

The UICC/AJCC TNM staging classification of
thymic tumors represents a major paradigm shift in
the staging of thymic tumors compared with the M/MK
systems. Although some general concepts have been
maintained, including the emphasis of the importance
of the progressive involvement of adjacent structures
in stage progression, some new concepts have been
introduced. Among these, the consolidation of MK
stage I, II, and III (mediastinal pleural involvement)
into TNM stage I; the introduction of an N descriptor
based on a dedicated nodal map; and the downstaging
of pericardial invasion from MK stage III to TNM stage
II are some of the most consequential changes. Some of
these changes, such as the collapse of MK stages I to III
into TNM stage I were based on the lack of detectable
survival differences in the collective IASLC database
analyses.

Any move from a long-standing, well-recognized
stage classification into a new system requires
acceptance, digestion, and a slow change of attitude, and
such a major shift would take time to be universally
accepted. In addition, it raises questions on how to
adjust established treatment paradigms on the basis of
M/MK staging systems to the new TNM classification,
such as the role of PORT, which is widely considered
more important for more advanced M/MK stages
compared with M/MK stage I or IIA thymomas.

For this reason, the SPFC-TD decided to launch a
web-based, electronic survey to be circulated among the
major thymic organizations and to the IASLC members to
investigate the acceptance and compliance of the scien-
tific community to the UICC/AJCC TNM stage classifica-
tion of thymic tumors.

The overall response number of the present survey
was quite good (N ¼ 217), considering the rarity of the
disease. Moreover, there was a wide participation of
different countries from four continents, including Af-
rica. The results of the survey analysis therefore repre-
sent a good snapshot of how the TNM stage classification
of thymic tumors is considered around the world.

Some points that may be of interest for future clinical
implications need to be addressed.

First, most responders were satisfied of how IASLC
advertised the TNM staging classification in the litera-
ture, web, and social media. There has been a tremen-
dous effort by IASLC in producing flyers, plastic cards,
booklets, web pages, etc., and at least from the results of
the present questionnaire, the effort has been very well-
perceived and appreciated by the membership; it is
conceivable that in reality, the penetration of the new
system in different institutions worldwide will increase
over time. Although there is a perceived usefulness and
user friendliness of the TNM system of thymic tumors,
the MK system is currently employed by almost 90% of
the responders. Physicians frequently use the TNM and
MK staging systems in conjunction to help determine the
stage and resultant treatment decisions. Unfortunately, it
was not possible to determine for what purpose each
system was being used, that is, TNM for surgical eligi-
bility and/or MK for PORT.

When stratified by continent, the use of the TNM and
MK systems was similar among the three continents,
although Asian responders indicated a significantly
higher use of TNM to assess surgical resectability than
European and American responders. It is conceivable
that the way most responders interpret the question is
how evidence supports a treatment approach for cate-
gories of patients. In this case, it is likely that most
responders cited the M/MK system because most
published articles use this system, and the responses
should therefore not be interpreted as a measure of the
“acceptance” of the eighth edition of the TNM system
per se.



Table 6. Results of the Survey’s Responses by Continent (Americas, Asia, and Europe)

Question
Americas
N ¼ 37

Asia
N ¼ 72

Europe
N ¼ 98 p value

Use of MIS (VATS/RATS) — — — —

Yes 33 (89%) 67 (93%) 84 (85%) 0.04
No 3 (8%) 2 (3%) 10 (10%)
N/A 1 3 4

Participation in international databases — — — —

Yes 14 (38%) 45 (62%) 59 (60%) 0.007
No 23 (62%) 27 (38%) 39 (40%)

Current use of the eighth edition UICC/AJCC TNM staging classification — — — —

Yes 24 (65%) 44 (61%) 66 (67%) 0.15
No 12 (32%) 25 (35%) 32 (33%)
N/A 1 3 0

Use of the Masaoka-Koga staging classification — — — —

Yes 32 (86%) 60 (83%) 87 (88%)
No 4 (11%) 11 (15%) 11 (12%) 0.50
N/A 1 1 0

Which staging classification is used to assess resectability? — — — —

UICC/AJCC TNM eighth edition 10 (27%) 45 (62%) 30 (31%) 0.0001
Masaoka-Koga 22 (59%) 26 (36%) 59 (60%)
N/A 5 1 9

Should capsular involvement be included as a separate
T category in the TNM staging?

— — — —

Yes 29 (78%) 58 (80%) 75 (76%) 0.30
No 7 (19%) 9 (12%) 17 (17%)
N/A 1 5 6

Should mediastinal pleural involvement be included as a separate
T category in the TNM staging?

— — — —

Yes 25 (67%) 61 (85%) 80 (82%) 0.26
No 8 (22%) 4 (6%) 11 (11%)
N/A 4 7 7

Should direct pericardial involvement be included as a separate
T category in the TNM staging?

— — — —

Yes 36 (97%) 63 (87%) 92 (94%) 0.39
No 0 3 (4%) 2 (2%)
N/A 1 6 4

Use of the ITMIG thymic nodal map
Yes 15 (40%) 41 (57%) 48 (49%) 0.025
No 9 (24%) 19 (26%) 36 (37%)
N/A 13 12 14

N1 node dissection — — — —

Thymoma — — — —

Yes 14 (38%) 38 (53%) 52 (53%) 0.015
No 16 (43%) 20 (28%) 34 (35%) —

N/A 7 14 12 —

Thymic carcinoma — — — —

Yes 21 (57%) 44 (61%) 73 (74%) —

No 10 (27%) 14 (19%) 10 (10%)
N/A 6 14 15 0.007

N2 node dissection — — — —

Thymoma — — — —

Yes 6 (16%) 18 (25%) 20 (20%) 0.24
No 24 (65%) 38 (53%) 61 (62%) —

N/A 7 16 17 —

Thymic carcinoma — — — —

Yes 9 (24%) 26 (36%) 50 (51%) 0.01
No 21 (57%) 33 (46%) 31 (32%)
N/A 7 13 17

(continued)
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Table 6. Continued

Question
Americas
N ¼ 37

Asia
N ¼ 72

Europe
N ¼ 98 p value

Do you perform node dissection during MIS (VATS/RATS)? — — — —

Never 9 (24%) 10 (14%) 19 (19%) 0.005
N1 only 13 (35%) 18 (25%) 33 (34%)
N1 þ N2 5 (13%) 27 (37%) 14 (14%)
N/A 10 17 32

N/A, Not applicable; ITMIG, International Thymic Malignancies Interest Group; MIS, minimally invasive surgery; RATS, Robotic-assisted thoracic surgery;
UICC/AJCC, Union for International Cancer Control/American Joint Committee on Cancer; VATS, video-assisted thoracoscopic surgery.
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A section of the survey investigated the perceived
utility of the T and N categories. This may have an
implication in the future discussion about the new
revision and in the assessment of the potential utility of
the categories. Although the importance of the pericar-
dial invasion is recognized by almost all the respondents
(92%), a large percentage of them are still in favor of
including capsular and mediastinal pleural involvements
as separate T categories. Unfortunately, we do not have
information as to why responders were in favor of
retaining them, despite the lack of a clear pathologic
definition of the thymic capsule and the difficulty in the
identification of these structures microscopically, as
emphasized by pathologists.1,13 As a consequence, a
major issue among pathologists is the need for a clear
definition of the histologic criteria for mediastinal
pleural invasion, how to best recognize it, and the vali-
dation of the proposed criteria both retrospectively and
prospectively. The concept of a capsule in most solid
organ tumors is common, and it is possible that the reply
to this question reflects the habits of most surgeons/
pathologists to consider it important in the staging, and
this may partly explain the associated use of the M/MK
system that recognizes these T categories in stage pro-
gression. In addition, the analysis of the central database
used for the eighth edition of the TNM stage classifica-
tion, however, did not indicate a survival difference in
the presence of a capsular invasion. Only the Japanese
data indicate a worse disease-free survival in case of
mediastinal pleural invasion. For this reason, it was
agreed that the T1 descriptor be divided into T1a and
T1b according to the invasion to the mediastinal pleura.1

The inclusion of more prospective data and a longer
follow-up in the databases for the next revision may
bring new elements for rediscussing this issue.

The issue of the N category in the TNM stage classi-
fication of thymic tumors was considered crucial by
SPFC-TD in the preparation of the survey, and the results
should certainly be of interest for future discussion. In
general, the compliance to the ITMIG/IASLC thymic
nodal map14,15 was fairly good, and approximately half
of the responders reported using it. The percentage is
reasonable, in addition to taking into consideration that
until very recently, lymph node dissection has seldom
been performed after the resection of thymic tumors, and
the role of lymph nodal spread has long been under-
estimated,16,17 with the exception of few notable contri-
butions from Japan.18,19 Moreover, the responses about
indications and technique of lymph node dissection are in
line with the ITMIG recommendations about the sampling
of N1 and N2 nodes, which remain valid until proven
otherwise13 and with recent contributions indicating that
the most frequent N2 involvement in thymic tumors is
the ipsilateral paratracheal zone.20 A geographic distri-
bution in the use of lymph node dissection was reported,
and Asian responders reported the highest percentage of
the use of the nodal map than European and American
responders. This reflects different geographic epidemio-
logic characteristics of thymic tumors, as suggested by
some investigators,21,22 that remain to be elucidated.

An increasing use of PORT was reported for T1 to T3
tumors, and the percentage was almost doubled for
thymic carcinomas compared with that for thymomas;
this is in line with recurrence rates reported in those
subsets of patients. A comparison with the ESTS thymic
survey,23 although based on the MK stage classification,
indicates a similar use of PORT for stage III (69%) and a
higher use of PORT for stage II (61%, which corresponds
to TNM stage I) in the ESTS survey. It is important to
note that the classification of T1 to T3 tumors is sub-
stantially different in MK versus TNM stages. A careful
understanding of the difference between the two stage
classifications is essential in avoiding misinterpretations
and inappropriate indications to perioperative therapies.
Caution needs to be exercised when extrapolating
treatment recommendations from data based on MK
staging to the new TNM staging while awaiting fresh
data based on the TNM stage classification. The current
literature, based on MK staging, indicates that in R0
thymic tumors, there is moderate evidence to consider
PORT for invasive thymomas and a stronger evidence to
consider PORT for thymic carcinomas.24-31 Little evi-
dence has been reported to consider PORT for encap-
sulated thymomas because of the very low recurrence
rate (<5%). PORT was perceived to be effective in Nþ
tumors by two-thirds of the responders, although
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actually there is remarkably little data to support the
notion that PORT alone is more strongly indicated in Nþ
disease.

As for chemotherapy, the consensus among the re-
sponders was less evident, limited (although in only
40% of the responders) to Nþ disease, irrespective of
histologic diagnosis (thymoma or thymic carcinoma).

The present survey has some strengths and limita-
tions. Among the strengths, the involvement of all major
national and international thymic societies (ITMIG, ESTS,
JART, ChART, KART, and RYTHMIC) with the contribu-
tion of the IASLC members, allowed us to cover four
continents with a fairly balanced contribution among
Europe, Asia, and the Americas. Among the limitations,
which are common to any survey, there is rigidity of
most questions that have a “yes/no” response. In addi-
tion, the response analysis was invariably biased toward
those who replied and who might theoretically be the
most expert, motivated, and competent representatives
and may not represent the scientific community as a
whole. A further limitation is the lack of control about
the accuracy of the responses, which are basically “self-
reported” data, depending on the seriousness and con-
sciousness of the responders. Finally, we acknowledge
that most responders were surgeons and that most re-
sponses were skewed toward a surgical perspective,
particularly those on pathologic staging and periopera-
tive treatments, which might certainly have benefited
from a larger contribution from pathologists and radia-
tion and medical oncologists. Moreover, the collaborative
work resulting in the production of this survey empha-
sizes the need for thymic tumors to be addressed and
discussed with multidisciplinary tumor boards, in which
cooperative inputs from surgeons, radiologists, radiation
and medical oncologists, and pathologists are essential
to make the best collective decisions.

The value of the present survey and its implication
for future research is the identification of areas of
controversy and disagreement toward the new TNM
staging classification of thymic tumors, which might be
discussed and taken into consideration by SPFC-TD for
the implementation and revision of the system for the
ninth edition of the TNM classification. Although it is
presently unclear how these results will be used for the
next revision until the new data are collected, the re-
sults of the present survey might be a good snapshot
about how to direct the analysis once new data are
available.

In conclusion, the results of the present survey indi-
cate that one year after its introduction, the eighth edi-
tion of the TNM stage classification of thymic tumors has
gained a reasonable acceptance among the scientific
community. The survey has captured the thought of the
thoracic community that the MK stage system is useful
for the assessment of resectability. Surgeons and pa-
thologists have started incorporating the concept of
lymph node dissection according to the ITMIG/IASLC
nodal map during resection. Asia is the continent that
gives the greatest attention to the N category. The
amazing collaborative effort that has been put together
by IASLC and ITMIG to produce the first recognized
UICC/AJCC TNM classification of thymic tumors repre-
sents the greatest paradigm shift in the management of
thymic tumors in the previous decades. The work of
SPFC-TD for the next edition should take into consider-
ation this information, and at the same time, it should
encourage the accrual of as many patients as possible
with a widespread geographic distribution.
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