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Background. Surgery remains the mainstay of treat-
ment for thymic epithelial tumors, and radiation and
chemotherapy also have been applied widely as adjuvant
and palliative procedures.

Methods. We compiled records of 1,320 patients with
thymic epithelial tumors who were treated from 1990 to
1994 in 115 institutes certified as special institutes for
general thoracic surgery by The Japanese Association for
Chest Surgery.

Results. Patients with stage I thymoma were treated
with only surgery, and patients with stage II and III
thymoma and thymic carcinoid underwent surgery and
additional radiotherapy. Patients with stage IV thymoma
and thymic carcinoma were treated with radiation or
chemotherapy. The Masaoka clinical stage is an excellent
predictor of the prognosis of thymoma and thymic carci-
noma, but not thymic carcinoid. In stage III and IV
thymoma, the 5-year survival rates of total resection,

subtotal resection, and inoperable groups were 93%, 64%,
and 36%, respectively. On the other hand, in thymic
carcinoma, the 5-year survival rates of total resection,
subtotal resection, and inoperable groups were 67%, 30%,
and 24%, respectively. Prophylactic mediastinal radio-
therapy could not prevent local recurrences effectively in
patients with totally resected stage II and III thymoma.
Adjuvant therapy including radiation or chemotherapy
did not improve the prognosis in patients with totally
resected III and VI thymoma and thymic carcinoma.

Conclusions. Total resection is the most important
factor in the treatment of thymic epithelial tumors. There
is value in debulking surgery in invasive thymoma, but
not in thymic carcinoma. We doubt that adjuvant therapy
is valuable for patients with totally resected invasive
thymoma and thymic carcinoma.

(Ann Thorac Surg 2003;76:878–85)
© 2003 by The Society of Thoracic Surgeons

Thymic epithelial tumors mainly consist of thymoma,
thymic carcinoma, and thymic carcinoid. Thymic

carcinoma and carcinoid are very rare neoplasms [1]. The
classification of thymic epithelial tumors has remained a
subject of controversy for many years [2]. The outline of
thymic epithelial tumor has been clarified by “Atlas of
Tumor Pathology: Tumors of the Mediastium (AFIP)”
and “Histological Typing of Tumours of the Thymus
(WHO),” published recently [3, 4]. The clinical staging
system for thymoma was introduced first by Bergh and
associates in 1978 and subsequently was modified by
Masaoka and associates in 1981 [5, 6]; the Masaoka
classification is the most widely accepted now [7]. In
treatment for thymic epithelial tumor, surgery remains
the mainstay of treatment, and radiation and chemother-
apy also have been applied widely as adjuvant and
palliative procedures [7–9]. Many reports demonstrate
that there is no doubt that total resection of the tumor is
the most important factor in survival rate [5, 6, 10–13].
However, it is unknown at present whether radiotherapy
or chemotherapy before or after operation bring any
benefits to patients with completely resected tumor, and
whether so-called “debulking surgery” is effective for

prolongation of survival time for patients with invasive
thymoma and thymic carcinoma. Due to the relative
rarity of the thymic epithelial tumor, only series with
small numbers of patients have been published so far.
The issue of applying adjuvant therapy and its optimal
use has not been settled. The purpose of this study was to
determine whether “debulking surgery” influences the
survival rate, and whether radiation or chemotherapy in
addition to surgical procedures influence the survival
rate and prevents recurrence in invasive thymoma and
thymic carcinoma.

Material and Methods

Patients
We sent a questionnaire on thymic epithelial tumors to
185 institutes certificated as special institutes by The
Japanese Association for Chest Surgery, and received
replies from 115 institutes (62%). We compiled records of
1,320 patients with thymic epithelial tumors (1,093 thy-
momas, 186 thymic carcinomas, and 41 thymic carci-
noids) who were treated between 1990 and 1994. The
thymoma patients consisted of 495 men and 590 women.
The patients’ ages ranged from 8 to 94 years, with a mean
age of 53.7 � 14.0 (SD). The thymic carcinoma patients
consisted of 111 men and 73 women, with ages ranging
from 19 to 89 years and a mean age of 57.9 � 13.2 years.
The thymic carcinoid patients consisted of 30 men and 11
women, with ages ranging from 13 to 70 years and a
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mean age of 53.5 � 12.4 years. Thymoma was subclassi-
fied according to a modification of Bernatz’s classification
into the following types: predominantly lymphocytic thy-
moma (n � 344), predominantly epithelial thymoma (n �
226), mixed thymoma (n � 428), and spindle cell thy-
moma (n � 41) [14]. Thymic carcinoma included 115
squamous cell carcinomas, 27 undifferentiated carcino-
mas, 16 small cell carcinomas, five adenocarcinomas, four
adenosquamous carcinomas, two mucoepidermoid car-
cinomas, two lympho-epithelioma-like carcinomas, one
clear cell carcinoma, one carcinoma combining squa-
mous cell carcinoma and small cell carcinoma, and one
tumor combining small cell carcinoma and thymoma. In
this study, pathologists certified by the Japanese Society
of Pathology in each institute diagnosed thymoma, thy-
mic carcinoma, or thymic carcinoid. Final pathologic
staging was perfomed based on Masaoka’s staging sys-
tem [6]. Myasthenia gravis was associated with 270 cases
(24.8%) of thymoma, four cases (2.2%) of thymic carci-
noma, and none of thymic carcinoid. Pure red cell aplasia
(PRCA), hyper- or hypoglobulinemia, and Sjögren’s syn-
drome were associated with 28 cases (2.6%), seven cases
(0.65%), and five cases (0.46%) of thymoma, respectively.
Thymic carcinoid had two Cushing syndrome and one
MEN type I.

Statistical Analysis
Prognostic factors were analyzed by the Kaplan-Meier
method with respect to survival and recurrence, and
deaths due to the complications (myasthenia gravis and
pure red cell aplasia, etc) or unrelated disease were

Table 1. Therapeutic Modalities of Thymic Epithelial Tumors

Tumor

Surgery
Treatment Modality

Operation
Method

No. of
Patients Recurrence Treatment Modality

Adjuvant Therapy

Radiotherapy Chemoradiotherapy Chemotherapy

Thymoma Total 522 (100)a 4/462 (0.9)a Surgery 491 (94.4)a

I Subtotal 0 Surgery �
adjuvant

29 (5.6) 82.1% 3.6% 14.3%

Inop 0 Nonsurgery 0
Total 247 (100) 9/217 (4.1) Surgery 140 (56.7)

II Subtotal 0 Surgery �
adjuvant

107 (43.3) 87.9% 5.6% 6.5%

Inop 0 Nonsurgery 0
Total 170 (84.6) 42/148 (28.4) Surgery 39 (19.1)

III Subtotal 18 (9.0) Surgery �
adjuvant

152 (74.5) 72.4% 19.7% 7.9%

Inop 13 (6.4) Nonsurgery 13 (6.4) 53.8% 38.5% 0.0%
Total 42 (41.6) 12/35 (34.3) Surgery 8 (7.7)

IV Subtotal 37 (36.6) Surgery �
adjuvant

74 (71.2) 36.0% 36.0% 28.0%

Inop 22 (21.8) Nonsurgery 22 (21.1) 38.0% 48.0% 14.0%
Total 92 (50.6) 44/86 (51.2) Surgery 24 (13.2)

Thymic
carcinoma

Subtotal 37 (20.3) Surgery �
adjuvant

105 (57.7) 44.0% 39.4% 16.5%

Inop 53 (29.1) Nonsurgery 53 (29.1) 37.5% 52.1% 6.3%
Total 35 (87.5) 18/28 (64.3) Surgery 16 (39.0)

Thymic
carcinoid

Subtotal 2 (5.0) Surgery �
adjuvant

22 (53.7) 68.2% 22.7% 9.1%

Inop 3 (7.5) Nonsurgery 3 (7.3) 50.0% 50.0% 0.0%

a A number in a parenthesis is a percentage.

total � total resection; subtotal � subtotal resection; inop � inoperable

Fig 1. Survival curve of thymic epithelial tumors. (Thin line) thy-
moma (n � 924); (dotted line) thymic carcinoid (n � 35); (thick
line) thymic carcinoma (n � 154).
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excluded from analysis. The comparisons between sur-
vival curves were carried out by the log-rank test. Signif-
icance was defined as a p value less than 0.05.

Results

Stage of Disease
The stages and the histologic types of thymic epithelial
tumors are shown as follows. In thymoma, 522 patients
(48.3%) were in stage I, 247 (22.8%) in stage II, 204 (18.9%)
in stage III, 73 (6.8%) in IVA, and 35 (3.2%) in IVB. In
thymic carcinoma, 10 patients (5.3%) were in stage I, 11
(5.9%) in stage II, 74 (39.0%) in stage III, 26 (13.9%) in IVA,
and 61 (32.6%) in IVB. In thymic carcinoid, 8 patients
(19.5%) were in stage I, 4 (9.8%) in stage II, 12 (29.3%) in
stage III, 4 (9.8%) in IVA, and 11 (26.8%) in IVB.

Resectability of Thymic Epithelial Tumors
Surgery for thymic epithelial tumors was classified into
three groups: total resection (no tumor remained macro-

scopically), subtotal resection (almost all of the tumor
was resected macroscopically), and inoperable (including
partial resection, exploratory thoracotomy and simple
biopsy) groups. The resectability rates of stage I, II, III,
and IV thymomas were 100%, 100%, 85%, and 42%,
respectively. Fifty-one percent of patients with carcinoma
and 88% of patients with carcinoid underwent a total
resection (Table 1).

Recurrence of Totally Resected Thymic Epithelial
Tumors
Of 981 patients with thymoma who underwent macro-
scopically total resection, 862 patients had information on
recurrence. Of these, 67 patients (7.8%) developed recur-
rence. The recurrence rates in stages I, II, III, and IV were
0.9%, 4.1%, 28.4%, and 34.3%, respectively. In thymic
carcinoma, 51% of patients developed recurrence,
whereas, in thymic carcinoid, 64% of patients had recur-
rence (Table 1).

Fig 2. Survival curve of thymic epithelial tumors according to Masaoka staging system. (A) Survival curve of thymoma according to stage.
(Thin line) I (n � 443); (thick dotted line) II (n � 213); (thick line) III (n � 175); (thin dotted line) IVA (n � 67); (dashed line) IVB (n
� 26). (B) Survival curve of thymic carcinoma according to stage. (Thin line) I plus II (n � 19); (dotted line) III (n � 57); (thick line) IV (n
� 74). (C) Survival curve of thymic carcinoid according to stage. (Thin line) I plus II (n � 11); (dotted line) III (n � 11); (thick line) IV (n
� 13).
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Treatment for Thymic Epithelial Tumors
Treatments for thymic epithelial tumors were divided
into three groups: only surgery, surgery plus adjuvant
therapy including radiotherapy or chemotherapy, and
nonsurgery groups including exploratory thoracotomy
and simple biopsy (Table 1). Most of patients with stage
I thymoma underwent only surgery. About half of the
patients with stage II thymoma and three-fourths of the
patients with stage III thymoma underwent surgery with
adjuvant therapy. Most of the adjuvant therapy in stages
I, II, and III thymomas consisted of radiotherapy. Seven-
ty-one percent of patients with stage IV thymoma and
58% of patients with carcinoma underwent surgery with
adjuvant therapy. In more than half, adjuvant therapy
included chemotherapy. In thymic carcinoid, 54% of
patients underwent surgery with adjuvant therapy. In

sixty-eight percent of this group, adjuvant therapy con-
sisted of radiation therapy only.

Survival Rate of Thymic Epithelial Tumor Patients
Figure 1 shows the survival curves for 924 thymomas, 154
thymic carcinomas, and 35 thymic carcinoids. The 5-year
survival rates for thymoma, thymic carcinoid, and thymic
carcinoma, including inoperable cases, were 94.4%,
84.4%, and 50.5%, respectively. There were significant
differences in survival rate between thymoma and thymic
carcinoma (p � 0.0001), thymoma and thymic carcinoid (p
� 0.0032), and thymic carcinoid and thymic carcinoma (p
� 0.0017).

Survival Rate of Patients With Thymoma, Thymic
Carcinoma, and Thymic Carcinoid According to
Masaoka Clinical Staging System
Figure 2a shows the survival curve of thymoma according
to the clinical stage. The 5-year survival rates of stage I, II,
III, IVA, and IVB thymomas were 100%, 98.4%, 88.7%,
70.6%, and 52.8%, respectively. Significant differences in
survival rate were observed between stages II and III (p �
0.0001), and between stages III and IVA (p � 0.0011).
There was no significant difference in survival rate be-
tween stages I and II, or stages IVA and IVB. As the case
numbers in stage I (n � 9) and II (n � 10) were small in
thymic carcinoma, stage I cases were combined with
stage II cases. The 5-year survival rates of stage I plus II,
III, and IV thymic carcinoma were 88.2%, 51.7%, and
37.6%, respectively (Fig 2b). Significant differences in
survival rate were observed between stage I plus II and
III (p � 0.0178), and between stages III and IV (p �
0.0485). Figure 2c shows the survival curves of stage I plus
II, III, and IV thymic carcinoid, with the 5-year survival
rates of 88.9%, 90.9%, and 72.9%, respectively. No signif-
icant difference in survival rate was observed among the
three groups.

Survival Rate in Stage III and IV Thymomas and
Thymic Carcinoma According to Operation Modes
All stage I and II thymomas were totally resected and
their prognosis is excellent (Fig 3). In stage III and IV
thymoma, the 5-year survival rates of total resection,
subtotal resection, and inoperable groups were 92.9%,
64.4%, and 35.6%, respectively. There were significant
differences in survival rates between the total resection
and subtotal resection groups (p � 0.0001), and between
the subtotal resection and inoperable groups (p � 0.0028).
On the other hand, in thymic carcinoma, the 5-year
survival rates of total resection, subtotal resection, and
inoperable groups were 66.9%, 30.1%, and 24.2%, respec-
tively. There were significant differences in survival rates
between the total resection and subtotal resection groups
(p � 0.0006), and between the total resection and inoper-
able groups (p � 0.0001). No significant difference in
survival rates between subtotal resection and inoperable
group was observed (p � 0.2066).

Fig 3. (A) Survival curve of total, subtotal, and inoperable groups in
stage III and IV thymomas. (Thin line) total resection (n � 186);
(dotted line) subtotal resection (n � 50); (thick line) inoperable
case (n � 24). (B) Survival curve of total, subtotal, and nonexcision
groups in thymic carcinoma. (Thin line) total resection (n � 85);
(dotted line) subtotal resection (n � 33); (thick line) inoperable
case (n � 24).
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Survival Curve of Stage III-IV Thymoma and Thymic
Carcinoma According to the Therapeutic Modalities
The 5-year survival rates of patients with totally resected
stage III-IV thymoma with chemotherapy, with radioche-
motherapy, with radiotherapy, and with no adjuvant
therapy were 94.7%, 80.9%, 93.4%, and 100%, respectively
(Fig 4). Ten-year survival rates of these patients were
79.0%, 70.4%, 77.9%, 95.0%, in the above order. There was
a significant difference in survival rate between patients
with no adjuvant therapy and those with radiochemo-

therapy (p � 0.0353). The 5-year survival rates of patients
with totally resected thymic carcinoma with chemother-
apy, with radiochemotherapy, with radiotherapy, and
with no adjuvant therapy were 81.5%, 46.6%, 73.6%, and
72.2%, respectively. There was a significant difference in
survival between patients with radiochemotherapy and
those with radiotherapy (#p � 0.0213), and between those
with radiochemotherapy and those with no adjuvant
therapy (*p � 0.0397).

Recurrence of Stage II and III Thymomas
Of the patients with stage II thymoma, 122 were treated
by surgery alone, and 86 underwent surgery with radio-
therapy. The doses of radiation therapy in 80 of 86
patients were more than 40 Gy (43.7 � 7.7 Gy [mean �
SD]). Five (4.1%) of 122 patients without additional radio-
therapy and 4 (4.7%) of 86 patients with additional
radiotherapy had recurrence. In local recurrence, 2 (1.6%)
patients without additional radiotherapy and no patient
with additional radiotherapy relapsed.

Of the patients with stage III thymoma, 31 underwent
surgery alone, and 78 patients underwent surgery with
radiotherapy. The doses of radiation therapy in 73 of 78
patients were more than 40 Gy (45.4 � 8.4 Gy). Eight
(26%) of 31 patients without additional radiotherapy and
18 (23%) of 78 patients with additional radiotherapy had
a recurrence. In local recurrence, 1 (3.1%) patient without
additional radiotherapy and 4 (5.1%) patients with addi-
tional radiotherapy relapsed. There was no significant
difference of incidence in the recurrence between the
surgery alone and surgery with radiotherapy groups in
stage II and III thymoma.

Comment

The Masaoka staging system is advocated as the appro-
priate one to adopt [7, 15]. In this study, the rates of stage
I, II, III, and IV thymoma were 48%, 23%, 19%, and 10%,
respectively. The treatment of thymoma depends upon
its clinical stage. Most patients with stage I thymoma
were treated by surgery alone, and patients with stage II
and III thymomas were treated by surgery with radio-
therapy. Patients with stage IV thymomas were treated
by surgery with adjuvant therapy including chemother-
apy. Our therapeutic strategy for thymoma was similar to
that in other reports [7, 9] The recurrence rates in this
study were low compared with previous reports (stage I,
3% to 12%; II, 13% to 33%; III, 27% to 47%) [7, 15, 16]. In
this study, the 5-year survival rates of stage I, II, III, IVA,
and IVB thymoma were 100%, 98%, 89%, and 71%,
respectively. Several large series reported 5-year survival
rates in thymoma (stage I, 89% to 100%; II, 70% to 100%;
III, 50% to 87%; and IV, 46% to 50% [3, 11, 17–19]. We
demonstrated that a clear-cut distinction of survival rates
between stage I and II thymomas is not always feasible,
whereas the distinctions between stage II and III and
stage III and IV thymomas are more obvious.

The thymic carcinomas already had invasion to neigh-
boring organs, dissemination (about 90%), and lymph
node metastases or distant metastases (about 30%) at

Fig 4. Survival curve of III-IV thymoma and thymic carcinoma ac-
cording to the therapeutic modalities. (A) Survival curve of patients
with totally resected III-IV stage thymoma according to the thera-
peutic modality. (Thin line) with chemotherapy (n � 21); (thin
dotted line) with radiochemotherapy (n � 27); (thick line) with
radiotherapy (n � 105); (thick dotted line) with no adjuvant ther-
apy (n � 35). (B) Survival curve of patients with totally resected
thymic carcinoma according to the therapeutic modality. (Thin line)
with chemotherapy (n � 12); (thin dotted line) with radiochemo-
therapy (n � 24); (thick line) with radiotherapy (n � 33); (thick
dotted line) with no adjuvant therapy (n � 16). There was a sig-
nificant difference in survival between patients with radiochemo-
therapy and those with radiotherapy (# p � 0.0213), and between
those with radiochemotherapy and those with no adjuvant therapy
(* p � 0.0397).
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diagnosis, as our and other studies mentioned [20, 21].
The total resection rate (51%) in this study was high
compared with previous reports (35% to 39%) [20, 22, 23].
The rate (58%, 33%) of surgery with adjuvant therapy or
chemotherapy in this study was similar to the previous
data (62% to 79%, 38% to 42%) [22, 23]. Thymic carcinoma
has a significantly worse prognosis than thymoma and
thymic carcinoid. This study revealed that the Masaoka
clinical stage is an excellent indicator predicting the
prognosis not only of thymoma but also of thymic
carcinoma.

Most thymic carcinoids were treated by surgery with
radiotherapy. Although most thymic carcinoids can be
completely resected by surgery (88%), they frequently
show recurrence (64%). Moran and associates and Fukai
and associates reported that although most patients were
treated by complete surgical excision (100% and 87%), the
recurrence rate was relatively high (36% and 77%) [24,
25]. The Masaoka clinical stage is not a good predictor of
the prognosis of thymic carcinoid.

Our data demonstrated that total resection of the
tumor is the most important factor in survival rate in
invasive thymoma and thymic carcinoma. Maggi and
associates [10] found that the type of surgery affected the
survival in invasive thymoma. Patients with invasive
thymoma who received radical surgery survived 80% at 5
years and 73% at 10 years, compared with 59% and 44%
for patients who had subtotal resection, and 42% and 21%
(at 8 years) for those who had only a biopsy, respectively
[10]. The data in this study are in agreement with Maggi’s
data. We reported that the 5-year survival rates of total
resection, subtotal resection, and inoperable groups were
93%, 64%, and 36%, respectively, in III and IV thymoma.
There were significant differences in survival rate among
the three surgical types. Subtotal resection of invasive
thymoma may yield a surprisingly high survival rate
compared with inoperable cases, including partial resec-
tion or biopsy. We think that the surgeon must attempt to
remove a thymoma as much as possible, even if complete
resection could not be carried out. On the other hand, in
thymic carcinoma, the 5-year survival rates of total resec-
tion, subtotal resection, and inoperable groups were 67%,
30%, and 24%, respectively. No significant difference in
survival rate between the subtotal resection and inoper-
able groups was observed. These data suggest that there
is a value of so-called “debulking procedures” in invasive
thymoma, but not in thymic carcinoma.

In this study, the recurrent rates of completely resected
stage II and III thymomas were 4.7% and 23% in patients
with postoperative radiotherapy and 4.1% and 26% in
patients without radiotherapy, respectively. Quintanilla-
Martinez and associates reported that 28% and 13% of
patients with postoperative radiotherapy and 8% and
13% of patients without postoperative radiotherapy re-
lapsed in completely resected stage II and III thymoma,
respectively [19]. Haniuda and associates reported that
23% and 30% of patients with postoperative radiotherapy
and 25% and 25% of patients without postoperative
radiotherapy relapsed in completely resected stage II and
III thymomas, respectively [26]. These studies, including

our data, demonstrated that the recurrence rates of
completely resected stage II and III thymomas were not
significantly decreased by postoperative radiotherapy.
Furthermore, our data revealed that the local recurrence
rates of stage II and III thymomas were not significantly
decreased by postoperative radiotherapy. The local re-
currence rates of completely resected stage II and III
thymomas were 0% and 5.1% in patients with postoper-
ative radiotherapy and 1.6% and 3.1% in patients without
radiotherapy, respectively. On the other hand, several
reports suggest the utility of postoperative mediastinal
radiotherapy in preventing recurrence in patients with
invasive thymoma [15, 27]. Our coworker reported in a
previous study that 8% and 24% of patients with postop-
erative radiotherapy and 29% and 40% of patients with-
out postoperative radiotherapy relapsed in stage II and
III thymoma, respectively [15]. Curran and associates
reported that no patient with postoperative radiotherapy
and 42% of patients without postoperative radiotherapy
relapsed in stage II and III thymoma [27]. Most authors
do not recommend radiotherapy after totally resected
stage I (noninvasive) thymoma [7, 9] We doubt that
postoperative radiotherapy is valuable in patients with
totally resected stage II and III thymoma, although we
believe in the value of postoperative radiotherapy in
patients with incompletely resected stage II and III
thymoma.

This study also demonstrated that adjuvant radiother-
apy did not improve the prognosis of invasive thymoma,
although most cases with radiation therapy received a
sufficient dose of radiation. In patients with completely
resected III and VI thymoma, there was no significant
difference in survival rate between surgery alone and
surgery with radiotherapy (5- and 10-year survival: 100%
and 95% vs 93% and 78%). Cohen and associates were
unable to demonstrate any significant difference in sur-
vival between patients with postoperative radiotherapy
and those without it in completely resected thymoma
[28]. Although several reports have demonstrated that
patients with invasive thymoma benefited from applica-
tion of postoperative irradiation, these studies were not a
controlled and had insufficient numbers of patients [12,
17, 27, 29]. Nakahara and associates reported that pa-
tients with stage III thymoma who underwent complete
resection followed by postoperative irradiation survived
100% at 5 years and 95% at 10 years [17]. However, they
did not show the prognosis of patients with stage III
thymoma who underwent surgery alone. Whether or not
postoperative mediastinal radiotherapy reduces the rate
of local recurrence and improves the prognosis in com-
pletely resected invasive thymoma is controversial. Pro-
spective randomized control studies will be necessary in
order to determine the true role of additional radiother-
apy for patients with completely resected stage II and III
thymoma.

In this study, there was no significant difference in
survival between surgery alone and surgery with radio-
therapy in completely resected thymic carcinoma (5-year
survival, 72% vs 74%). There are few reports on the effect
of adjuvant radiotherapy in completely resected thymic
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carcinoma [29]. Considering the small number of pa-
tients, no conclusion can be drawn concerning the effect
of radiotherapy.

This study demonstrated that chemotherapy does not
bring any survival benefits to patients with completely
resected stage III and IV thymomas and thymic carci-
noma. However, as this study included the results of 115
institutes, the cycle, regimen, and dose of chemotherapy
were varied. Large-scale and prospective randomized
trials with a constant regimen of chemotherapy should
elucidate the true effect of chemotherapy for invasive
thymoma and thymic carcinoma.

In conclusion, complete resection is the most impor-
tant factor in the treatment of thymic epithelial tumor.
Surgery alone is sufficient for patients with noninvasive
thymoma (stage I thymoma). Prophylactic radiotherapy
can not prevent local recurrence effectively in patients
with totally resected stage II and III thymoma. There is a
value of so-called “debulking procedures” in invasive
thymoma, but not in thymic carcinoma.
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INVITED COMMENTARY

The classification and treatment of thymic epithelial
tumors has been in evolution over the last 40 to 50 years.
New systems of histologic classification have been pro-
posed by Levine and Rosai in 1978, Muller-Hermelink in
1985, and Suster and Moran in 1999. The Masaoka system
was introduced in the 1970s and 1980s and is based on the
presence or absence of capsular invasion, direct exten-
sion into surrounding structures, and metastatic disease.
This classification system is fairly easily interpreted from

the surgical perspective, considering that previous differ-
entiation between invasive and noninvasive thymomas
was primarily based not on histological criteria but on
surgical interpretation of intraoperative findings.

The W.H.O. classification was introduced in 1999 and
represents an attempt to standardize histologic classifi-
cation of thymic epithelial tumors and to provide guide-
lines to assess invasiveness on histologic as well as
surgical parameters. It provides a more consistent ap-
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