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ABSTRACT

Introduction: The International Thymic Malignancy Inter-
est Group (ITMIG) classifies thymoma recurrences on the
basis of the topographic location, but its effectiveness in
prognosis prediction has not been well investigated yet.
Aims of this study are to analyze survival outcome of pa-
tients surgically treated for thymoma recurrence according
to the ITMIG recurrence classification and to investigate
possible alternatives.

Methods: From January 1, 1990, to January 7, 2017, data on
135 surgically treated patients for thymoma recurrence
from three high-volume centers were collected and retro-
spectively analyzed. Patients were classified according to
the ITMIG classification as local, regional, and distant. The
ITMIG classification and alternative classifications were
correlated to overall survival (OS).

Results: According to the ITMIG classification, recurrence
was local in 17 (12.5%), regional in 97 (71.8%), and distant
in 21 (15.7%) patients, with single localization in 38
(28.2%) and multiple localizations in 97 (71.8%). The 5-
and 10-year OS were 79.9% and 49.7% in local, 68.3% and
52.6% in regional, and 66.3% and 35.4% in distant re-
currences, respectively, but differences were not statisti-
cally significant (p ¼ 0.625). A significant difference in
survival was present considering single versus multiple
localizations: 5- and 10-year OS of 86.2% and 81.2% versus
Journal of Thoracic Oncology Vol. 16 No. 11: 1936–1945
61.3% and 31.5% (p ¼ 0.005, hazard ratio ¼ 7.22, 95%
confidence interval: 0.147–0.740), respectively. Combining
the localization number with the recurrence site, ITMIG
locoregional single recurrence had a statistically significant
better survival compared with patients with ITMIG locore-
gional multiple recurrence or ITMIG distant recurrence (p ¼
0.028). Similarly, a significant difference was present
considering intrathoracic single versus intrathoracic multi-
ple versus distant recurrence (p ¼ 0.024).

Conclusions: The ITMIG classification for thymoma recur-
rence did not have significant survival differences
comparing local, regional, and distant recurrences. Inte-
grating this classification with the number of the localiza-
tions may improve its effectiveness in prognosis prediction.
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Introduction
Thymomas are rare, but they are the most frequent

tumors of the anterior mediastinum, originating from
thymic epithelial cells.1 Despite their usual indolent
clinical behavior, thymoma recurrences are even more
rare, with extremely variable recurrence rates estimated
between 15% and 50%.2,3 Indeed, the recurrence time
may vary according to the initial thymoma stage, with
patients with stage I thymoma experiencing recurrences
also 10 to 20 years after surgical treatment compared
with 3 years in those with stages II, III, and IV. Most
recurrences occur inside the mediastinum/pleural cav-
ity,4,5 whereas distant recurrences are very rare.6–9

Various prognostic factors have been identified,
which predict survival in thymomas, such as the
Masaoka classification, histologic type, radicality of
resection, and tumor size; however, few studies in
literature evaluate and report data regarding the iden-
tification of prognostic factors for recurrences.6,10,11 The
International Thymic Malignancy Interest Group (ITMIG)
recently created a classification for thymoma re-
currences considering the recurrence site classifying the
recurrence as local (mediastinum), regional (pleural
cavity), and distant (i.e., hematogenous spreading).
Nevertheless, the prognostic role of the recurrence site is
still debated, with only few studies analyzing this factor
in a heterogeneous and limited group of patients.11,12

Moreover, the ITMIG classification was not designed
for survival analysis, and its validation on a treated
cohort of patients is still missing in literature. Finally,
considering the rarity of the disease and the treatment
option, a classification permitting prognosis stratification
may be extremely useful to plan adjuvant treatments.
Aims of this study are as follows: (1) to evaluate the
long-term survival outcome according to the ITMIG
classification in a surgically treated cohort of patients
with thymoma recurrence and (2) to investigate alter-
native classification systems, which include other prog-
nostic parameters.

Materials and Methods
This multicentric, observational, retrospective,

cohort study was reviewed and approved by the Fon-
dazione Policlinico Universitario Agostino, Gemelli,
ethics committee and partner institutional review
boards (study identification: 3027). Data on patients
treated for thymoma recurrence from January 1, 1990,
to January 7, 2017, in three high-volume centers were
collected and retrospectively reviewed. The three
centers were selected because they had high-volume
and long-term experience in thymoma recurrence
management.
Primary Thymoma Workout
The surgical approach during primary thymectomy

consisted in complete excision of the thymoma, the
entire thymus gland, and the surrounding mediastinal
fat. An extended resection was performed in case of
surrounding organ infiltration (e.g., lung, pericardium,
pleura), to obtain a complete macroscopic resection. R0
resection indicated no residual tumor tissue; R1 resec-
tion indicated microscopic residual tumor tissue. Pa-
tients with R2 and debulking surgeries were excluded
from the study.

The pathologic findings of the primary thymoma
were classified using the Masaoka-Koga staging classifi-
cation,13,14 the eighth edition of the TNM staging system
for thymic neoplasm,15 and the WHO classification sys-
tem for thymic epithelial tumors.16

Follow-up after thymectomy was conducted as fol-
lows: In case of early stage thymomas (Masaoka-Koga
stages I–II), a clinical evaluation and a thoracic
computed tomography (CT) scan was performed after
surgery every 3 to 6 months for two years followed by
an annual evaluation for 5 years and biennial follow-up
for subsequent 5 years.

In contrast, in stage III/IVa thymomas, clinical eval-
uation and thoracic CT scan were carried out every 3 to
6 months for 2 years and annually after for 10 years at
least.

Patients with thymoma with myasthenia gravis (MG)
underwent an additional neurologic surveillance, and a
CT scan was anticipated in case of clinical worsening of
symptoms.
Recurrence Workout
All patients were preoperatively analyzed to evaluate

the possibility of a complete resection of all the recur-
rence sites avoiding the risk of incomplete resections or
debulking surgery. Preoperative CT scan was performed
for every patient, whereas magnetic resonance was
necessary only in some cases. 18-Fluorodeoxyglucose
positron emission tomography was used (for patients
treated in the past 10 y) to confirm the presence of
suspected recurrence. Pathologic preoperative confir-
mation was obtained in all doubtful cases through fine-
needle aspiration biopsy.

Dedicated pathologist in each involved center
reviewed all specimens and re-evaluated histology ac-
cording to the WHO classification system for thymic
epithelial tumors.16 A histologic comparison with the
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primary thymoma histology was also conducted to
reveal WHO upgrading.

Histologic upgrading was defined as a change in
histology from the primary thymoma to the recurrence
(e.g., from AB thymoma to B3). A centralized revision at
the promoting center was performed in cases with
doubts. Thymic carcinomas and neuroendocrine thymic
tumors were excluded from the analysis, because of their
biological and prognostic difference from thymomas.
Moreover, a survival analysis has been performed
considering the ITMIG classification; in addition, some
other characteristics related to the number of localiza-
tions and histology were combined.

Recurrence was divided into the following three
categories according to the definition proposed by the
ITMIG17–19:

1. Local recurrence was defined as disease appearing in
the anterior mediastinum or tissues immediately
contiguous with the resected thymoma (i.e., pleural
recurrence in the area of a previously resected stage
IVa tumor).

2. Regional recurrence was defined as intrathoracic
recurrence (i.e., pleural and pericardial nodules).

3. Distant recurrence included extrathoracic recurrence
and intraparenchymal pulmonary nodules.

A multidisciplinary tumor board discussed each sin-
gle case to decide the treatment indication. Surgery was
always the first choice if a radical resection was possible.

Although it is very difficult to retrospectively recon-
struct the decision-making process considering few un-
avoidable differences between the single tumor boards,
the overall treatment policy was essentially similar and
basically on the basis of the following two main factors:
the baseline performance status of the patient (Eastern
Cooperative Oncology Group score) and the feasibility of
a radical resection. Therefore, a recurrence-directed
surgery was proposed as first treatment only in pa-
tients with radiologically resectable disease and a good
Eastern Cooperative Oncology Group score.

Moreover, in the presence of MG, a dedicated
neurologist managed the symptoms and evaluated, in
association with the surgeon, the proper timing for
surgical treatment. In addition, recurrence surgery was
conducted with the aim to achieve a macroscopic com-
plete resection in patients with MG, even in case of
distant recurrences or diffuse pleural involvement
(pleurectomy and decortication). In selected cases, hy-
perthermic intrathoracic chemotherapy was associated
to complete pleurectomy.

The surgical access depended on recurrence locali-
zation. Thoracotomy was mainly performed in case of
intrathoracic recurrence and redo-sternotomy in case
of mediastinal recurrence. After a careful examination of
the entire pleural cavity and mediastinum, a resection
was performed, with the aim to obtain 1 cm of macro-
scopically free margin. In case of parenchymal or other
organ resections, detailed palpation was conducted to
identify other metastases. If a resection of the dia-
phragm, pericardium, great vessels, or chest wall was
performed, which required reconstruction, a prosthesis
was used. In case of incomplete resection, residual tumor
was signaled leaving titanium clips as a sign for com-
plementary treatments.

The oncologist or radiotherapist decided the post-
surgical approach on the basis of recurrence character-
istics, clinical conditions, and previous treatment
(induction or adjuvant treatments for the initial thy-
moma). Chemotherapy regimens changed along the
study period, but mostly were cisplatin-based combina-
tion regimens and fractionated radiotherapy.

Post-treatment follow-up consisted in clinical evalu-
ation, and thoracic CT scan was carried out every 3 to 6
months for 3 to 5 years and annually after for 10 years at
least, even if some difference was present among the
different centers.
Statistical Analysis
Given the retrospective and observational nature of

the study and the purely descriptive aim of the primary
objective, the proposed sample size (N ¼ 135) was
considered appropriate.

Descriptive statistics were used to describe the
patients’ clinical and demographic characteristics
(Table 1). Continuous variables were presented as
mean (±SD) or median and interquartile range. Cate-
gorical variables were presented as absolute fre-
quencies and percentages. The variables considered in
our analysis were age, sex, comorbidity, MG, inductive
or adjuvant treatment, and recurrence site. OS was
defined as time between the first treatment of recur-
rence and the last follow-up or death from all causes.
Disease-free survival (DFS) was defined as the time
between the first treatment of recurrence and a re-
recurrence diagnosis. The Kaplan-Meier method was
used to calculate survival rates and to draw survival
curves. Log-rank test was applied to compare survival
times. The prognostic ability of each proposed classi-
fication was evaluated using Cox’s regression also for
multiple comparisons. The statistical significance was
set at p value less than 0.05. Statistical analyses were
performed using Stata software (StataCorp.2015. State
statistical software: Release 14. College Station, TX:
StataCorp LP) and Statistical Package for the Social
Sciences version 25.



Table 1. Clinical and Pathologic Characteristics

Patients N ¼ 135

Sex
Male 77 (57)
Female 58 (43)

Age (y, mean) 43 (±16.5)
Myasthenia gravis 90 (66.6)
Surgical approach (thymectomy)
Sternotomy 107 (79.3)
Sternotomy þ thoracotomy 11 (8.1)
Thoracotomy 10 (7.4)
VATS 7 (5.2)

Masaoka-Koga stage (thymectomy)
I 7 (5.2)
II 41 (30.4)
III 68 (50.4)
IVa 19 (14)

WHO classification (thymectomy)
A–AB 12 (8.8)
B1 27 (20)
B2 47(34.8)
B2–B3 14 (10.5)
B3 35 (25.9)

Pattern of recurrence (ITMIG)
Local 17 (12.6)
Regional 97 (71.9)
Distant 21 (15.5)

No. localizations
Single 38 (28.1)
Multiple 97 (71.9)
Intrathoracic 123 (91.1)
Extrathoracic 12 (8.9)

Site of recurrence
Pleura 71 (52.6)
Parenchyma 9 (6.6)
Both 16 (11.9)
Other 39 (28.9)

Treatment of recurrence
Complete resection 109 (80.7)
Incomplete resection 26 (19.3)

Mortality (surgical patients)
Perioperative 0
90 d 0
Complications 21 (15.5)

Adjuvant chemotherapy/radiotherapy
(recurrence)

78 (57.7)

WHO upgrading (recurrence) 22 (16.3)

Note: Values are given in n (%) unless indicated otherwise.
ITMIG, International Thymic Malignancy Interest Group; VATS, video-assisted
thoracoscopic surgery.

November 2021 Recurrence of Thymoma Classification 1939
Results
A total of 160 patients were treated among the

involved centers and were included in the study. Five
patients with macroscopic residual disease after thy-
mectomy and 20 patients who underwent nonsurgical
therapy were excluded. In detail, 20 patients did not
underwent surgical treatment owing to the presence of
recurrence judged not radically resectable, and five
were excluded because surgery was indicated for
debulking.

Final analysis was conducted on N ¼ 135 patients.
Clinical and pathologic characteristics of the popula-

tion regarding the primitive thymectomy and the
recurrence are reported in Table 1.

MG was present in 66.6% of the patients, and a
complete resection was achieved in 80.7% of the
patients.

Most patients were of male sex (77, 57%), and the
mean age was 43 (±16.5) years. Induction therapy was
performed on 13 patients (9.6%). The most frequently
applied surgical approach was sternotomy (107, 79.3%).
Adjuvant therapy was performed on 67 patients
(49.6%). The most present was Masaoka-Koga stage III
(68, 50.4%), and the most frequent group according to
WHO classification was B2 (47, 34.8%).

Concerning the recurrence characteristics, the most
frequent pattern of recurrence (ITMIG classification)
was regional (97, 71.9%), multiple recurrence was pre-
sent in 71.9% of the cases, and the pleura was the most
common involved site (52.6%). Distant recurrences
consisted in two peritoneal nodules, three diaphragmatic
(abdominal face), seven liver metastases, and nine lung
recurrences. In detail, the nine patients with lung
recurrence presented only separate lung nodules,
whereas the association of lung plus pleura was
considered as regional because a direct infiltration of the
lung was present starting from pleural recurrence.

Adjuvant radiotherapy/chemotherapy was per-
formed on 78 patients (57.7%); 45 patients underwent
adjuvant chemotherapy, 25 adjuvant radiotherapy, eight
CTRT, whereas only one patient received neoadjuvant
chemotherapy.

WHO upgrading was present in 22 patients (16.3%).
In our cohort, 48 deaths were observed (35.5%): 33

patients died owing to tumor progression, six autoim-
mune disease (myocarditis, red cell aplasia, and acute
lymphatic leukemia in one case and medullar aplasia in
three cases), and nine other causes not related to thymic
disorders. Median OS was 21.6 years (95% confidence
interval [CI]: 14.6–28.6). The 5-year survival rate was
91%, and 10-year survival rate was 67%.

In Table 2, detailed results on survival analysis are
presented for the different prognostic factors. When
adopting the ITMIG classification, we observed a 5- and a
10-year OS rate of 79.9% and 49.7% in local, 68.3% and
52.6% in regional, and 66.3% and 35.4% in distant re-
currences, respectively, but the differences were not
statistically significant (p ¼ 0.625, Fig. 1A).

Only comparing singular versus multiple localization,
a statistically difference in survival was present, with a
5- and 10-year OS of 97% and 91% versus 89% and 57%
(p ¼ 0.001) (Fig. 1B). The risk of death was 4.06 times



Table 2. Survival Analysis: OS (Kaplan-Meier, Log-Rank Test)

Sample Characteristics 5-y OS, % 10-y OS, % p Value Mean OS [95% CI] Log-rank p

Total samples 91 67 19.8 [17.4–22.4]
ITMIG classification

Local 94.00 81.00 0.626 20.5 [14.3–26.9] 0.927
Regional 91.00 67.00 18.7 [16–21.5]
Distant 90.00 56.00 19.6 [13.8–24.5]

No. of recurrence
Single localization 97 91 0.001 26.7 [22.7–30.7] 0.001
Multiple localizations 89 57 16.3 [13.7–18.8]

Recurrence site
Intrathoracic 91 69 0.904 20.2 [17.6–22.9] 0.376
Extrathoracic 92 54 13.4 [10.4–16.3]

WHO histology
Low-grade histology (A, AB, B1) 89 72 0.522 18.4 [14.2–22.6] 0.78
High-grade histology (B2–B3) 92 65 20.3 [17.3–23.3]

ITMIG modified 2 categories
ITMIG local þ regional 92 70 0.873 19.8 [17–22.6] 0.779
ITMIG distant 90 56.00 19.1 [13.8–24.5]

ITMIG modified with localization number
ITMIG local single þ regional, single 92 81 0.028 26.3 [21.7–30.9] 0.013
ITMIG local multiple þ regional, multiple 63 39 16.2 [13.6–18.9]
ITMIG distant 66 35 19.1 [13.8–24.5]

Site of recurrence with localization number
Intrathoracic single 90 80 0.024 26.5 [22.3–30.6] 0.007
Intrathoracic multiple 62 39 16.7 [13.9–19.4]
Extrathoracic 71 0 13.3 [10.4–16.3]

CI, confidence interval; ITMIG, International Thymic Malignancy Interest Group; OS, overall survival.
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higher in the multiple localization group as compared
with the single localization group (p ¼ 0.002, hazard
ratio [HR] ¼ 4.06, 95% CI: 1.7–9.7).

Nevertheless, when introducing the variable “number
of lesions” (single versus multiple), it was possible to
build groups presenting statistically significant differ-
ences in long-term survival.

Patients with ITMIG local single plus regional single
recurrence had a statistically significant better survival
compared with those with ITMIG local multiple plus
regional multiple recurrence or ITMIG distant recur-
rence (p ¼ 0.028) (Fig. 2A and Table 2). The risk of death
for the local multiple plus regional multiple group and
distant group was 3.8 and 3.04 times higher compared
with the local single plus regional single group (p ¼
0.006, HR ¼ 3.8, 95% CI: 1.4–9.9 and p ¼ 0.04, HR ¼
3.04, 95% CI: 1.02–9.1) (Table 3).

Similarly, patients with intrathoracic single recur-
rence presented a significantly better survival
compared with those with intrathoracic multiple or
extrathoracic recurrence (p ¼ 0.007). The risk of death
in the intrathoracic multiple group and extrathoracic
group was 3.6 and 4 times higher compared with that
of the intrathoracic single group (p ¼ 0.004, HR ¼ 3.6,
95% CI: 1.5–8.8 and p ¼ 0.019, HR ¼ 4, 95% CI: 1.2–
12.7) (Fig. 2B).
The same analysis was conducted in patients who
underwent radical recurrence resection, and in these
cases, we confirmed the results of the entire population
(Table 4). In detail, the number of localization was a
strong prognostic factor for OS, whereas the ITMIG
classification did not have a significant difference in
survival when adopted. Conversely, categorizing patients
on the basis of the number of localizations and recur-
rence site as intrathoracic/extrathoracic or locoregional/
multiple, the difference in survival resulted significant.

Regarding the DFS, no statistically significant differ-
ences were detected considering the ITMIG classifica-
tion, whereas a significant survival difference was
present comparing intrathoracic versus extrathoracic
recurrence: 5- and 10-year DFS at 50% and 31% versus
18% and 0%, respectively (p ¼ 0.04) (Supplementary
Table). Only the classification including the number of
recurrence in association with the site of recurrence
revealed a statistical trend: 5- and 10-year DFS at 59%
and 43% versus 46% and 25% versus 18% and 0% in
intrathoracic single versus intrathoracic multiple versus
extrathoracic localizations (Supplementary Table).

Discussion
Our study revealed that the ITMIG classification

for thymoma recurrence poorly predicts prognosis.



Figure 1. (A) Overall survival according to the ITMIG recurrence classification. (B) Overall survival according to the number of
localizations. ITMIG, International Thymic Malignancy Interest Group.
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Considering objective prognostic factors, such as the
number of localizations, histology, and recurrence site,
we found that only the number of localizations might
predict overall survival in a statistically significant
manner; therefore, we integrated this factor together
with recurrence site as suggested by the ITMIG
classification.

In literature, different factors have been evaluated,
which might predict survival in thymoma recurrences;
the number of localizations resulted to be a prognostic
factor in recent experiences of Chiappetta et al.,11 Mar-
garitora et al.,20 and Marulli et al.,21 with more than 200
patients with a quite clear survival stratification ac-
cording with single versus multiple recurrences.
Nevertheless, the prognostic role of the recurrence
site remains a controversial argument; some studies
reported significant/remarkable differences in sur-
vival,7,21–23 whereas in other studies, survival was not
affected by this factor.12,20,24 All the mentioned papers
performed the analysis on the entire cohort including
patients who underwent other treatments different from
surgery. This factor may represent a bias considering the
possibility that patients with distant recurrence were not
susceptible for surgical resection, which resulted to be a
favorable factor for survival compared with other
treatments in three studies.20,22,23 Furthermore, the
article by Ruffini et al.7 revealed that surgical treatment
ensured a better survival compared with radio-/



Figure 2. (A) Overall survival according to the ITMIG locoregional single versus ITMIG locoregional multiple versus ITMIG
distant. (B) Overall survival according to the intrathoracic single recurrence versus intrathoracic multiple recurrences versus
extrathoracic recurrences. ITMIG, International Thymic Malignancy Interest Group.
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chemotherapy even if not statistically significant. More-
over, in any paper, the recurrence site resulted to be an
independent prognostic factor for survival suggesting
other factors, such as the kind of treatment, may be
determining factors.

Many studies and a meta-analysis reported surgical
treatment as a strong prognostic factor in patients with
thymoma.3,4,7,20–23 Therefore, a high rate of patients with
locoregional disease in the surgery group compared
with a higher percentage of patients with distant locali-
zations in the other treatment group may explain the
improvement in survival in patients with locoregional
recurrence.
For these reasons, we performed a survival analysis
only including patients who underwent surgical treat-
ment, with the aim to obtain a homogenous population
especially regarding treatment indications. In addition,
this allowed us to analyze the pathologic report and to
confirm the number of localizations and their charac-
teristics. At the same time, we are conscious that
selecting a subpopulation, our analysis may be limited de
facto and the correlate results should be carefully
interpreted, especially when translating into daily clin-
ical practice. For these reasons, we decided to consider a
homogeneous population to evaluate the prognostic role
of the ITMIG classification but also of other proposals on



Table 3. Survival According to the Proposed Alternative Classifications

Recurrence Classification 5-y OS, % 10-y OS, % HR 95% CI p Value

ITMIG modified with localization number 0.013
ITMIG local single þ regional single (ref.) 92.4 81.2 —

ITMIG local multiple þ regional multiple 63.2 39.2 3.8 1.4–9.9 0.006
ITMIG distant 66.3 35.4 3.04 1.02–9.1 0.04
Recurrence site with localization number 0.007
Intrathoracic single (ref.) 90.2 80.1 —

Intrathoracic multiple 62.0 39.7 3.6 1.5–8.8 0.004
Extrathoracic 71.6 0 4 1.2–12.7 0.019

5-y DFS, % 10-y DFS, %

ITMIG modified with localization number
ITMIG local single þ regional single (ref.)

65 48 1 0.131

ITMIG local multiple þ regional multiple 53 23 1.61 0.89–2.90 0.114
ITMIG distant 33 16 2.10 1.0–4.42 0.05
Recurrence site with localization number 0.09
intrathoracic single (ref.) 59 43 1 —

Intrathoracic multiple 46 25 1.29 0.74–2.23 0.369
Extrathoracic 18 0 2.42 1.09–5.35 0.03

CI, confidence interval; DFS, disease-free survival; HR, hazard ratio; ITMIG, International Thymic Malignancy Interest Group; OS, overall survival; ref.,
referent.
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the basis of a number of patients which permitted this
kind on analysis.

We combined the number of localizations with other
recurrence characteristics suggested by the ITMIG, in
particular analyzing the impact of survival of single/
multiple localization on locoregional recurrence. In this
way, we found a clear discrimination in survival
considering locoregional single versus locoregional
multiple, with a 5- and 10-year survival advantage of
30% and 40%, respectively, in the case of single
locoregional recurrence. Moreover, patients with distant
recurrences presented a survival rate similar to those
with locoregional multiple recurrences; however, both
categories presented a risk of death three times higher
compared with single locoregional recurrences.

This risk stratification may be useful for future
consideration when approaching thymoma recurrences.
Indeed, the role of adjuvant therapies after recurrence
resection is still of debate, especially owing to relatively
low patient numbers and heterogeneity of clinical and
Table 4. Variable Comparison in the Entire Population and Onl

Variables

ITMIG classification (local vs. distant vs. regional)
Intrathoracic vs. extrathoracic
Single vs. multiple
Low-grade histology (A, AB, B1) vs. high-grade histology (B2–B3)
Intrathoracic single vs. intrathoracic multiple vs. extrathoracic
ITMIG local þ regional vs. ITMIG distant
ITMIG (local þ regional) single vs.
ITMIG (local þ regional) multiple vs. ITMIG distant

ITMIG, International Thymic Malignancy Interest Group; R, resection; R0, comp
pathologic characteristics.11,20–22 Indeed, only Fiorelli
et al.22 reported a survival benefit after adjuvant therapy
in patients with R0, whereas other authors did not.20–22

It is possible that some benefits of adjuvant therapy may
be related to disease characteristics and specific analysis
may solve this issue.

Another interesting point regarded the allocation of
patients with pulmonary recurrence, which are consid-
ered as distant according to the ITMIG classification
owing to hematogenous spreading. For this reason, we
analyzed the survival outcome including these patients
into intrathoracic group recurrences, also considering in
three cases, lung metastases were singular. Interestingly,
using this category, a clear discrimination, especially
regarding long-term survival (10 y), was revealed, with a
survival difference of 80% and approximately 40%
comparing the intrathoracic single or the intrathoracic
multiple group.

It is possible that patients with lung recurrences have
a better survival compared with those with other
y Considering R0

Any R (135 Patients),
p Value

Only R0 (109 Patients),
p Value

0.626 0.551
0.255 0.267
0.005 0.001
0.603 0.526
0.024 0.006
0.334 0.405
0.031 0.007

lete resection.
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recurrences, as reported by Sandri et al.,24 who revealed
a 5- and 10-year OS of 61.4% and 41.3% in lung
recurrence versus 40.3% and 0% in patients with other
distant localization, respectively. Even in our cohort, the
three patients with single lung recurrence had a mean
survival of 15 years, but the small subcohort did not
permit an ad hoc statistical analysis. Maybe further
multicenter analysis on patients with distant recurrences
may permit to individuate eventual significant survival
difference among the different recurrent locations.
Interestingly, we found that the classification of intra-
thoracic versus extrathoracic permitted a significant/
clear stratification for the DFS, and the proposed clas-
sification of intrathoracic single versus intrathoracic
multiple versus extrathoracic was the only revealing a
statistical trend for DFS (p ¼ 0.08). Despite further
studies are needed, maybe this kind of classification
should be the most appropriate for recurrence.

Finally, the same analysis was conducted only in
patients who underwent R0 resection, considering
complete resection resulted in one of the most impor-
tant prognostic factors for these patients. Indeed, it is
quite clear that complete resection is a strong prog-
nosticator in these patients,12,20–23 and in particular, the
presence of macroscopic residual of disease is a negative
prognostic factor. In particular, Margaritora et al.20 re-
ported a significantly poorer survival in patients who
underwent debulking surgery, a result confirmed by
Mizuno et al.3 using data of a large national Japanese
database.

Considering patients who underwent complete
resection, the ITMIG classification is not effective to
predict survival, whereas a singular versus multiple
localization and their combination with the recurrence
site maintained statistical significance. We believe that
this is another confirmation of our proposed rear-
rangements, eliminating the potential bias of incomplete
resection presence, suggesting the combinations of
recurrence site and number of localization is a promising
association for a better definition of recurrence charac-
teristics and prognosis. In particular, the similar prog-
nosis in patients with multiple intrathoracic/
locoregional recurrence and distant recurrence was
confirmed, indicating a surgical approach in these cate-
gories of patients is considerable when a complete
resection is achievable. The ITMIG proposed a recur-
rence classification with the aim to generate a common
language between physicians, even if data on survival
regarding this proposal were not clear. In this study, we
tried to improve this proposal looking for a common and
clear scientific language regarding recurrence charac-
teristics and survival outcome. We pointed out the po-
tential effectiveness of two types of categorization,
considering intra-extrathoracic/locoregional disease
versus distant disease according to the previous ITMIG
classification, creating homogenous classes of patients
with recurrence characteristics. These categories may be
of great help for physicians to develop a tailored
approach in these patients, giving clear information
regarding the recurrence characteristics (number and
location of neoplastic lesions) and the related prognosis.
Moreover, the proposal allows to identify homogenous
groups for treatment comparison (chemotherapy/
radiotherapy versus surgery), reducing from one side
the selection biases and increasing from the other side
the robustness of the results in consideration of the
homogeneous recurrence characteristics. In the future,
other studies should validate these proposals, also con-
firming the clinical and prognostic roles of each
proposal.

This study presents some limitations owing to its
retrospective and multicenter nature. Despite only
surgical patients with curative intent were included,
the preoperative workout could be different among the
involved centers even if only high-volume centers with
expertise in this disease were involved. Furthermore,
we attempted to reduce potential confounding factor
excluding patients who received other treatments. In
this manner, we in addition excluded patients in poor
general condition not fit for surgery and reported only
certain localization numbers. Moreover, we repeated
the same analysis only on patients who underwent
complete resections, with the aim to reduce the
possible confounding effect of patients with incomplete
resections. Finally, a possible limitation in recurrence
valuation regards the difficulties in radiological recur-
rence number detection, but radiologic and metabolic
imaging is drastically improving, especially in the past
decade with better CT and magnetic resonance defini-
tion that may help the number of localization identifi-
cation. Moreover, nuclear medicine and positron
emission tomography may help in the number of
localization detection, so in the near future, the tech-
nology might solve this issue.

In conclusion, the ITMIG classification, which is
based on recurrence site, did not have a prognostic
significance in patients with thymoma recurrence who
underwent surgical treatment. Our study suggests
integrating recurrence site with the number of locali-
zation because it revealed promising results to predict
survival in patients with thymoma. Finally, our pro-
posed prognostic factors should be verified on data of
another cohort.
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