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Background: To compare the predictive effect of the Masaoka-Koga staging system and the International
Association for the Study of Lung Cancer (IASLC)/the International Thymic Malignancies Interest Group
(ITMIG) proposal for the new TNM staging on prognosis of thymic malignancies using the Chinese
Alliance for Research in Thymomas (ChART) retrospective database.

Methods: From 1992 to 2012, 2,370 patients in ChART database were retrospectively reviewed. Of these,
1,198 patients with complete information on TNM stage, Masaoka-Koga stage, and survival were used
for analysis. Cumulative incidence of recurrence (CIR) was assessed in RO patients. Overall survival (OS)
was evaluated both in an RO resected cohort, as well as in all patients (any R status). CIR and OS were first
analyzed according to the Masaoka-Koga staging system. Then, they were compared using the new TNM
staging proposal.

Results: Based on Masaoka-Koga staging system, significant difference was detected in CIR among all
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stages. However, no survival difference was revealed between stage I and II, or between stage II and III. Stage

IV carried the highest risk of recurrence and worst survival. According to the new TINM staging proposal,

CIR in T1a was significantly lower comparing to all other T' categories (P<0.05) and there was a significant
difference in OS between T1la and T1b (P=0.004). T4 had the worst OS comparing to all other T categories.

CIR and OS were significantly worse in N (+) than in NO patients. Significant difference in CIR and OS was

detected between MO and M1b, but not between M0 and M1a. OS was almost always statistically different

when comparison was made between stages I-IITa and stages IITb-IVb. However, no statistical difference

Conclusions: Compared with Masaoka-Koga staging, the IASLC/ITMIG TNM staging proposal not

only describes the extent of tumor invasion but also provides information on lymphatic involvement and

tumor dissemination. Further study using prospectively recorded information on the proposed TNM

categories would be helpful to better grouping thymic tumors for predicting prognosis and guiding clinical

728
could be detected among stages ITIb to IVb.
management.
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Introduction

Up till now, not a single staging system for thymic
malignancy has ever been universally adopted. Neither
has an official stage classification ever been defined by
the Union for International Cancer Control (UICC).
The Masaoka staging system, further modified by Koga
et al., is most widely used (1,2). Although this staging
system appeared to be closely related to prognosis for
thymic malignancies in many studies (3), it was based on
merely 91 patients treated over 30 years ago at a single
institution. And comparing to the staging of most other
malignancies, the Masaoka-Koga system is sketchy and
does not separate the prognostic impact of lymphatic or
hematologic dissemination from direct tumor invasion
using TNM components as a common practice. Thus a
universally acceptable staging system based on big updated
data, preferably using the TNM classifications, is desirable
to direct future practice and research (4). In collaboration
with the International Thymic Malignancies Interest Group
(ITMIG) and the International Association for the Study of
Lung Cancer (IASLC), a Thymic Domain of the Staging
and Prognostic Factors Committee has recently proposed
a new TNM stage classification system (5). We hereby use
the Chinese Alliance for Research in Thymomas (ChART)
retrospective database to compare these two staging
systems.
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Materials and methods

Two-thousand three hundred and seventy patients treated
at 18 tertiary centers in China during 1992 to 2012 were
retrospectively recorded in the ChART database and were
reviewed for the purpose of the study. Of these, 1,172 patients
were excluded (due to missing information for the new TNM
staging proposal in 627, missing Masaoka-Koga stage data
in 2, and missing survival data in 543), leaving 1,198 patients
for final analysis. Only de-identified data were used for this
staging study and informed consent was waived by IRB.
Cumulative incidence of recurrence (CIR) was assessed
only in RO patients. Overall survival (OS) was evaluated
both in an RO resected cohort, as well as in all patients (any
R status). Results of recurrence and OS were first assessed
according to the Masaoka-Koga staging system. And then,
they were reevaluated using the new TINM staging proposal
for comparison.

Statistical analysis was undertaken using the SPSS 18.0
software. Survival curves were estimated using the Kaplan-Meier
method, and the significance of differences was assessed
with Log-rank test. The CIR, which accounts for the
presence of the competing, was used to estimate recurrence.
Cox regression models were used to obtain hazard ratios
for OS and recurrence adjusted for diagnosis. A two-sided
P value less than 0.05 was considered to be statistically
significant.
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Table 1 Total proportion of recurrences or deaths of RO 50.0%
patients base on Masaoka-Koga staging system
Recurrences Deaths o
Masaoka-Koga 40.0%
% N % N
| 3 17/600 1 8/616 2 30.0%
Il 6 12/197 2 4/197 §
1l 13 31/242 4 9/251 3
[% 20.0%
Total 6 60/1,039 2 21/1,064 <
10.0%
Table 2 Total proportion of recurrences or deaths of R any
patients base on Masaoka-Koga staging system 0.0%
Recurrences Deaths
Masaoka-Koga
% N % N
| 3 17/602 1 8/618
Il 7 14/200 3 5/200
11 16 49/308 5 16/319
IVa 35 8/23 4 1/23
Vb 32 12/38 24 9/38
Total 9 100/1,171 3 39/1,198

Table 3 Differences between Masaoka-Koga categories

Masaoka-Koga
]
2
3

—+=1-censored
~+=2-censored
+ 3-censored

729

Recurrence, RO

T T T
80 100 120

0 20 40 60
Month
Log rank Il 11}
| 0.005 0.000
Il 0.007

Figure 1 Kaplan-Meier survival curves: cumulative recurrence rate
of patients with RO resection in different stage by the Masaoka-
Koga staging (log-rank). RO, complete resection.

HR vs. adjacent Masaoka-Koga staging category

CIR, RO (67/1,060)*

0S, RO (23/1,085)*

OS, any R (39/1,198)*

HR P HR P HR P
Ilvs. | 2.762 0.008 1.932 0.284 2.422 0.122
lvs. Il 2.428 0.009 1.904 0.286 2.265 0.113
IV vs. Il - — — — 3.506 0.002
IVb vs. IVa — — — — 6.482 0.078

Hazard ratios and statistical differences (;°) by Cox proportional hazards regression models, adjusted by diagnosis. *, number
of events/total number of patients in entire data set for the particular analysis. HR, hazard ratio; CIR, cumulative incidence of
recurrence; RO, complete resection; OS, overall survival.

Results

Based on Masaoka-Koga staging system, pathological
staging was stage I in 618, stage II in 200, stage IIT in 319,
stage IVa in 23 and stage IVb in 38 patients. Recurrence
rate (Table 1) in patients with RO resection increased with
progression of tumor stage, while OS (7uble 2) in patients
with R any resection decreased. CIR in patients with R0
resection was shown in Figure 1 and Table 3. Differences
in CIR between stage I and stage II or III were statistically
significant (P=0.005, P=0.000; respectively), as well as that
between stage II and III (P=0.007). OS of patients with any
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significance was detected in differences of OS between
stage I and stage III (P=0.000), and between stage IVb and
all other stage categories (P<0.05); whereas differences
between stage II and stage I or stage III were not significant
(P=0.111, P=0.103; respectively).

According to the new TNM staging proposal,
pathological staging was stage I in 886, stage II in 48, stage
III in 205, stage IVa in 38 and stage IVDb in 21 patients.
Again recurrence rate in patients with RO resection
increased with progression of tumor stage (Table 4), while
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Figure 2 Kaplan-Meier survival curves: OS of patients with any R
resection in different stage by the Masaoka-Koga staging (log-rank).

OS, overall survival.

Table 4 Total proportion of recurrences or deaths of RO
patients, based on the IASLC/ITMIG TNM staging proposal

Stage Recurrences Deaths
% N % N
| 4 32/858 2 14/874
T1aNOMO 4 28/792 1 11/808
T1bNOMO 6 4/66 5 3/66
Il 14 6/43 2 1/44
lla 16 22/134 4 6/142
Total 6 60/1,035 2 21/1,060

RO, complete resection; IASLC, the International Association
for the Study of Lung Cancer; ITMIG, the International
Thymic Malignancies Interest Group.

OS in patients with R any resection decreased (7able 5). For
T categories, CIR in TxNOMO RO patients with T1a was
significantly lower compared to patients with other T stages
(P<0.05). Especially noticeable was the significant difference
in CIR between T1a and T1b tumors (P=0.021). However,
differences in CIR between T1b and T2 or T3 were not
significant (P=0.315, P=0.215; respectively), neither was the
difference between T2 and T3 (P=0.963, Figure 3). For OS
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Table 5 Total proportion of recurrences or deaths of R any
patients base on the IASLC/ITMIG TNM staging proposal

Stage Recurrences Deaths
% N % N
I 4 36/870 2 17/886
T1aNOMO 4 30/798 1 12/814
T1bNOMO 8 6/72 7 5/72
Il 13 6/47 2 1/48
1 19 38/195 5 11/205
llla 18 32/178 4 7/188
Illb 35 6/17 24 4/17
IVa 39 15/38 13 5/38
TxN1MO 43 6/14 29 4/14
TxNOM1a 36 8/22 1/22
TxN1M1a 50 172 0 0/2
IVb 24 5/21 24 5/21
TxN2M0O,1a 33 2/6 33 2/6
TxN0O-2M1b 20 3/15 20 3/15
Total 9 100/1,171 3 39/1,198

IASLC, the International Association for the Study of Lung
Cancer; ITMIG, the International Thymic Malignancies
Interest Group.

in TxNOMO RO patients, T1a was significantly better than
that of T'1b (P=0.004), whereas no statistical difference was
detected between T1b and T2 or T3 (P=0.428, P=0.481;
respectively, Figure 4). For OS in TxNOMO R any patients,
T4 was significantly worse compared with all other T
categories (P<0.05, Figure 5). Upon COX analysis, difference
in OS was statistically significant between patients with T1a
and T1b tumors (P=0.000), as well as that between T3 and
T4 (P=0.001); whereas no statistical difference was detected
between T2 and T3 (P=0.72, Table 6).

For N categories, CIR in RO patients was shown in
Figure 6 and OS in R any patients was shown in Figure 7.
CIR and OS in N negative patients were both better than
those of N positive patients (P<0.05), whereas no statistical
difference was detected between N1 and N2 (P>0.05).
Upon COX analysis, N positive was a significant risk factor
for increased CIR in patients with RO resection and also a
significant risk factor for worse OS in patients with any R
(Table 7).

For M categories, CIR or disease progression in R any
M negative patients was significantly lower than that in
patients with M positive diseases (P<0.05), whereas no
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86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107



Journal of Thoracic Disease, Vol 8, No 4 April 2016

Recurrence, RO
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Figure 3 Kaplan-Meier survival curves: Cumulative recurrence
rate of TxNOMO patients with RO resection in different T stage
by the IASLC/ITMIG TNM staging proposal (log-rank). RO,
complete resection; IASLC, the International Association for
the Study of Lung Cancer; ITMIG, the International Thymic

Malignancies Interest Group.

Overall survival, RO
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Figure 4 Kaplan-Meier survival curves: overall survival of TxINOM®6
patients with RO resection in different T stage by the IASLC/ITMI@®7
TNM staging proposal (log-rank). R0, complete resection; IASLQ28

the International Association for the Study of Lung Cancer; ITMIG29

the International Thymic Malignancies Interest Group.
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Overall survival, R any
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Figure 5 Kaplan-Meier survival curves: OS of TxNOMO patients
with R any resection in different T stage by the IASLC/ITMIG
TNM staging proposal (log-rank). OS, overall survival; IASLC, the
International Association for the Study of Lung Cancer; ITMIG,
the International Thymic Malignancies Interest Group.

statistical difference was detected between M1a and M1b
(P=0.263, Figure 8). OS in MO was significantly better than
M1b (P=0.000) in R any patients. However, no difference
was detected between MO and M1a (P=0.682) or between
M1a and M1b (P=0.109) (Figure 9).

Based on the proposed new TNM staging, CIR in RO
patients with stage I disease was significantly lower than
stage II or stage Illa (P=0.000, P=0.000; respectively), with
no statistical difference detected between stage II and stage
Ia (P=0.963). OS in R any patients with stage I and stage
II diseases was similar (P=0.694), as well between patients
with stage II and stage IIla (P=0.718). OS in R any patients
with stage IIla was significantly better than in those with
stage IIIb tumors (P=0.000). For OS in R any patients, stage
IVb was worst among all categories. Moreover, there was no
statistical difference detected in OS between stage IIIb and
stage IVa (P=0.312), or between stage IVa with stage IVb
(P=0.315) (Tible 8, Figure 10).

Discussion

Almost a dozen of different staging systems have been
proposed for thymic malignancies (6-17). But few have

7 Thorac Dis 2016;8(4):727-737
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Table 6 Differences between T categories IASLC/ITMIG TNM staging proposal)

CIR, RO (60/1,039)*

0S, RO (21/1,064)* 0S, any R (29/1,139)*

HR vs. adjacent T category

HR P HR P HR P
Tibvs. T1a 3.299 0.029 5.574 0.010 8.624 0.000
T2vs. T1b 1.898 0.323 0.410 0.443 0.266 0.227
T3 vs. T1b 1.941 0.225 0.607 0.485 0.330 0.061
T2 vs. T1 6.299 0.000 1.837 0.558 1.497 0.696
T3 vs. T2 1.022 0.963 1.461 0.726 1.469 0.720
T4 vs. T3 — - — — 8.088 0.001

Hazard ratios and statistical differences (°) by Cox proportional hazards regression models, adjusted by diagnosis. *, number of
events/total number of patients in entire data set for the particular analysis. IASLC, the International Association for the Study
of Lung Cancer; ITMIG, the International Thymic Malignancies Interest Group; HR, hazard ratio; CIR, cumulative incidence of

recurrence; RO, complete resection; OS, overall survival.

Recurrence, RO
100.0%
N stage
80.0% -0
2
—+0-censored
8 = 1-censored
o/ 2-censored
@ 60.0%
5 +
(6]
(0]
T 40.0%
X
20.0%] [
0.0%4 M

T T T T T T

0 20 40 60 80 100 120

Months
Log rank 1 2
0 0.000 0.003
1 0.922

Figure 6 Kaplan-Meier survival curves: cumulative recurrence
rate of patients with RO resection in different N stage by the
TASLC/ITMIG TNM staging proposal (log-rank). IASLC, the
International Association for the Study of Lung Cancer; ITMIG,
the International Thymic Malignancies Interest Group.

adopted the TNM approach as in most other solid tumors.
The IASLC/ITMIG proposal for the new UICC staging
of thymic malignancy is mostly based on the widely used
Masaoka-Koga system, but using the TNM components
instead. As can be seen from Tuble 9, stages I-11Ib in
this new staging system are classified primarily by the T
component, which are corresponding to stages I-1II in the
Masaoka-Koga system. Stages IVa and IVb are determined

© Journal of Thoracic Disease. All rights reserved.
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Overall survival, R any

100.0%
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Log rank 1 2
0 0.000 0.000
1 0.553

Figure 7 Kaplan-Meier survival curves: OS of patients with R any
resection in different N stage by the IASLC/ITMIG TNM staging
proposal (log-rank). OS, overall survival; IASLC, the International
Association for the Study of Lung Cancer; ITMIG, the Interna-

tional Thymic Malignancies Interest Group.

by the presence of N1 or Mla disease for IVa and N2 or
M1b disease for IVb (5), while in the Masaoka-Koga staging
system all lymphatic metastasis were classified as stage IVb.
Our results showed that although there were significant
differences in CIR among Masaoka-Koga stage I to III
tumors, OS remained similar between stage I and II (Tables
1-3, Figures 1,2). These suggest that combining Masaoka-
Koga stage I and II together to become Tla (stage I)
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Table 7 Differences between N categories IASLC/ITMIG TNM staging proposal)

CIR, RO (67/1,060)*

0S, RO (23/1,085)* 0S, any R (39/1,198)*

HR vs. adjacent N category

HR P HR P HR P
N1 vs. NO 15.66 0.000 6.817 0.062 13.034 0.000
N2 vs. NO 10.99 0.018 0.050 0.876 14.074 0.000
N2 vs. N1 0.893 0.922 0.033 0.737 0.515 0.559
N1 + N2 vs. NO 14.77 0.000 4.968 0.119 8.617 0.000

Hazard ratios and statistical differences (¢°) by Cox proportional hazards regression models, adjusted by diagnosis. *, number of
events/total number of patients in entire data set for the particular analysis. IASLC, the International Association for the Study
of Lung Cancer; ITMIG, the International Thymic Malignancies Interest Group; HR, hazard ratio; CIR, cumulative incidence of

recurrence; RO, complete resection; OS, overall survival.

Recurrence/progression, R any

60.01
+ 4
50.01
5
g = e M stage
9 40.0- et A
=) P 1b
o —+ 0-censored
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-Censore
® 30.01
C
g
2 20.0-
8 20.0
o
X
10.07
0.0
T T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120
Months
Log rank Mia M1b
MO 0.000 0.030
M1a 0.263

Figure 8 Kaplan-Meier survival curves: cumulative recurrence/
progression rate of patients with R any resection in different M stage
by the IASLC/ITMIG TNM staging proposal (log-rank). IASLC,
the International Association for the Study of Lung Cancer; ITMIG,
the International Thymic Malignancies Interest Group.

as in the I'TMIG proposed system may be warranted (18).
Still, the difference between recurrence rates in tumors
with or without invasion into the capsule or mediastinal
fat (Masaoka-Koga stage I and II) leaves the question
whether they should be further subdivided in the future, as
recurrence is also an important measure in less aggressive
tumors (19).

Tumors invading the mediastinal pleura were classified
as stage II in the Masaoka and stage III in the Masaoka-
Koga systems. They are now included into stage I because

© Journal of Thoracic Disease. All rights reserved.
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Overall survival, R any
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Figure 9 Kaplan-Meier survival curves: OS of patients with R any
resection in different M stage by the 8th edition TNM staging

(log-rank). OS, overall survival.

no consistent difference in outcomes (recurrence or
survival) were detected during the IASLC/ITMIG staging
project. Division into T'la and T1b was preserved because
there was a slight difference in CIR in patients from Japan
submitted by the Japanese Association for Research in
the Thymus. Hopefully this could leave a window open
for further testing. However, in the present study, there
was a significant difference in both CIR and OS between
T1aNOMO and T1bNOMO patients (Zables 4-6, Figures 3-5)
from the ChART database. Pleural invasion theoretically
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Table 8 Differences between the IASLC/ITMIG TNM staging proposal categories

CIR, RO (67/1,060)*

OS, R0 (23/1,085) OS, any R (39/1,198)*

HR vs. adjacent TNM staging category

HR P HR P HR P
Ilvs. | 0.159 0.000 0.544 0.558 1.497 0.696
Mavs. | 5.235 0.000 2.926 0.028 2.207 0.080
b vs. | — - - - 16.665 0.000
IVavs. | — — — — 8.806 0.000
IVbvs. | — — — — 17.847 0.000
Mavs. Il 1.022 0.963 1.461 0.726 1.469 0.720
b vs. I — — — — 11.282 0.030
IVavs. Il — — — — 5.787 0.109
Vb vs. Il — — — — 12.108 0.024
b vs. llla — — — — 8.088 0.001
IVavs. Illa — — — - 4.209 0.015
IVb vs. llla — — — — 8.616 0.000
IVa vs. Ilib — - - - 0.515 0.323
IVb vs. llib — — — — 0.920 0.901
IVb vs. IVa — — — — 1.872 0.322

Hazard ratios and statistical differences (°) by Cox proportional hazards regression models, adjusted by diagnosis. *, number of
events/total number of patients in entire data set for the particular analysis. IASLC, the International Association for the Study of
Lung Cancer; ITMIG, the International Thymic Malignancies Interest Group; CIR, cumulative incidence of recurrence; OS, overall

survival; RO, complete resection; HR, hazard ratio.
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Figure 10 Kaplan-Meier survival curves: the overall survival of
patients with any R resection in different stage by the 8™ edition
TNM staging (log-rank).
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increase the chance of pleural cavity dissemination,
which is the most common type of recurrence in thymic
tumors. Given the difficulty in identifying pleural invasion
in pathology, it is thus critically important to mark out
mediastinal pleura in surgical specimens and prospectively
record invasion status for future investigation.

Stage III in the Masaoka-Koga system is highly
heterogeneous. Tumors invading mediastinal pleura (T'1b),
pericardium (12), or any other structures (13-4) are all
included in a single category. In the current study, we failed
to find any survival difference between Masaoka-Koga
stage II and III, although CIRs were significantly different
(Tables 1-3, Figures 1,2). Intuitively, limited invasion into
readily resectable structures and those vital organs not
readily resectable would carry different prognostic impact.
In ChART patients we did not detect any significant
difference in OS or CIR among T'1b to T3 (stage I to Illa
in the IASLC/ITMIG proposal) diseases, although all were
distinct from Tla tumors (Tables 4-6, Figures 3-5). The
separation of recurrence or survival curves between T'1 and
T2 or T3 could be contributed to the better outcome in
Tla diseases. Only in T4 tumors (stage IIIb) did survival
and recurrence results became significantly worse. And we
failed to find any significant difference between stage I and

7 Thorac Dis 2016;8(4):727-737
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Table 9 The relationship between the IASLC/ITMIG TNM proposal staging categories and Masaoka-Koga staging system

The 8" edition TNM stage  TNM

Definition (involvement of)

Masaoka-Koga

Stage | T1aNOMO Encapsulated or unencapsulated, with or without Stage l and Il
extension into mediastinal fat
T1bNOMO Extension into mediastinal pleura Stage Il (partial-pleura)
Stage Il T2NOMO Pericardium Stage Il (partial-pericardium)
Stage llla T3NOMO Lung, brachiocephalic vein, superior vena cava, Stage Il (partial-completeness
chest wall, phrenic nerve, hilar (extrapericardial) of resection)
pulmonary vessels
Stage llib T4NOMO Aorta, arch vessels, main pulmonary artery, Stage lll (partial-incompleteness
myocardium, trachea, or esophagus of resection)
Stage IVa TxN1MO Anterior (perithymic) nodes Stage IVb
TxNOM1a Separate pleural or pericardial nodule(s) Stage IVa
TxN1M1a Anterior (perithymic) nodes, Separate pleural or Stage IVb
pericardial nodule(s)
Stage IVb TxN2MO Deep intrathoracic or cervical nodes Stage IVb
TxN2M1a Deep intrathoracic or cervical nodes, Separate Stage IVb
pleural or pericardial nodule(s)
TxNxM1b Pulmonary intraparenchymal nodule or distant Stage IVb

organ metastasis

IASLGC, the International Association for the Study of Lung Cancer; ITMIG, the International Thymic Malignancies Interest Group.

stage 11 or IIla according to the IASLC/I'TMIG proposal
(1able 8, Figure 10). This echoes with numerous previous
studies revealing radical resection as an independent
prognostic factor for thymic malignancies (20), as complete
tumor removal can readily be achieved in T'1 to T3 tumors.
Since systemic dissemination is not commonly encountered
in this low grade tumor, prognosis may be similar as long
as the lesions could be completely resected. Considering
that the TNM system is an anatomical classification,
differentiating extent of tumor invasion according to the
T categories of the IASLC/ITMIG proposal is warranted.
However, prognostic grouping should still be based on
long-term outcome of the patients. Thus except for stage
IIIb (T4), further analysis is necessary to validate the
current stage grouping in the IASLC/ITMIG proposal for
the new staging system.

Among all the staging proposals for thymic malignancy,
only four have used the TNM approach (11,12,15,21). In
all others lymphatic involvement was simply considered
as a sign of late stage disease. In the IASLC/ITMIG
proposal lymph node metastasis was still classified as stage
IV. But I'TMIG has also proposed a new mediastinum
lymph node map (21). This helped to separate the N

© Journal of Thoracic Disease. All rights reserved.
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status into NO to N1-2 in the proposed new staging (22).
However, no significant difference was detected between
N1 and N2 diseases in either OS or CIR. Nor was the
current study able to reveal any statistical significance
between these two nodal statuses, as there were few
patients with N (+) diseases and even fewer events in
survival or recurrence analysis (Table 7), although there
was indeed a significantly increased CIR (Figure 6)
and worse OS (Figure 7) in node positive patients as
compared to node negative patients. Lymph node dissection
has seldom been considered as a necessary part of surgery
for thymic tumors. An accurate estimation of true incidence
or extent of lymphatic involvement would be impossible if
systemic nodal dissection or sampling is missing. Only with
future studies based on such information could the prognostic
impact of lymphatic involvement be correctly addressed.

M categories in the IASLC/I'TMIG proposal was
divided into M1a (pleural dissemination) and M1b (distant
organ metastasis) (22). And they were grouped as stage
IVa and IVD, respectively, similar to the stage IVa and IVb
classification in the Masaoka-Koga system. However, there
was only a visual separation of the survival curves between
MIla and M1b during the staging process. In the current
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study, we did not find a statistical significance in CIR or OS
between these two categories, either. Both M1 categories
had worse prognosis than MO patients (Figures §8,9).
However, it is interesting to notice that while the M1a
group had a significantly higher CIR than the M0 group
(Figure 8), its OS was not significantly different from the
latter (Figure 9). This may again be attributed to the few
events noticed in survival analysis. For tumors with an
indolent nature as thymic malignancy, long-term survival
could still be expected even if local regional spread like
pleural dissemination is present. On the other hand, distant
organ metastasis represents a true adverse prognostic factor.
Both CIR and OS in the M1b group were significantly
worse than the MO group.

As for prognostic grouping, we found that OS was
almost always statistically different when comparison was
made between stages I-11la and stages IIIb-IVb (Table 8,
Figure 10). The differences were of borderline significance
in comparison between stage I and IIIa (P=0.072), and
between stage II and IVa (P=0.069). However, no statistical
difference could be detected among stages IIIb to IVb.
Although CIR were significantly lower in stage I as
compared to stages II or IIla, no statistical difference was
revealed in OS among the three stages.

Overall, the ISLAC/ITMIG proposal of a new staging
for thymic tumors was a major step forward in this relatively
rare disease. It was the first time that careful analysis
was carried out based on a large multicenter data with
worldwide collaboration. The TNM components were
adopted to describe tumor invasion as well as dissemination.
The inability to discriminate survival difference in advanced
stage disease is mostly owing to the nature of a surgically
dominated database, and the unique behavior of the disease
itself in slow progress and long-term survival. Using the
ChART database which is also surgically dominated, we
failed to demonstrate prognostic differences between
N1 and 2 or Mla and 1b categories, except for a clear
difference between NO and N (+) or MO and M1b diseases.
In T components, Tla and T4 clearly stand for the two
extremes of prognosis, while T1b through T3 show no
statistical difference in recurrence or OS. This in itself
reflects precisely the critical importance of complete
resection in the management of thymic tumors. The new
staging proposal provides a useful tool for future studies for
better prognostic groupings. Careful recording the TNM
components separately in each case and in a prospective
manner would help revealing their prognostic significance
which may not be able to attain with retrospective studies.
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