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Surgical outcomes and reevaluation of
treatment strategies for thymomas
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Abstract. Improved histological typing systems for thymic
tumors and advances in induction and adjuvant therapy have
created the need to reevaluate strategies for the management
of thymoma. We retrospectively studied 73 patients with
completely resected thymomas unassociated with myasthenia
gravis. The World Health Organization (WHO) histologic clas-
sification, clinicopathological features and surgical outcomes
were analyzed. Overall survival was 66.2% at 10 years, and
the median survival time was 169 months. According to the
Masaoka staging system, overall survival rates at 10 years
were 94.7% in stage 1, 76.1% in stage 11, 30% in stage III and
0% in stage I'V. In the WHO classification, overall survival
rates at 10 years were 91.9% in types A and AB, 50.9% in
type B2 and not achieved in type B3. The disease-free interval
was slightly shorter in patients with B2 and B3 disease than in
those with type A, AB and Bl disease. Advanced thymomas
were significantly associated with type B2 and B3 (p<0.01).
In stage III and IV disease, adjuvant or neoadjuvant therapy
was associated with better survival as compared to no adju-
vant therapy (p=0.07). On multivariate analysis, Masaoka
stage III and IV disease and extended thymectomy indicated
significant, negative and independent risk factors for survival
(p<0.01). Masaoka stage I and II thymomas or WHO type A
and AB thymomas have favorable prognoses and do not require
postoperative adjuvant therapy. Patients with stage III and IV
thymomas require additional therapy after surgery.

Introduction
Thymoma is a rare tumor derived from epithelial cells of the

thymus. It is considered to be malignant due to the occasional
invasion to surrounding organs and dissemination. Surgery
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remains the treatment of choice for thymoma, and postopera-
tive radiation has been used as adjuvant therapy (1-3). Induction
chemotherapy or chemoradiotherapy was suggested to improve
outcomes, especially in advanced disease (4-7). However, the
benefits of adjuvant radiotherapy in patients with Masaoka
stage II disease (1,2,8) are controversial. The histological clas-
sification of thymoma remained controversial for a long period
of time (9), but in 1999 the World Health Organization (WHO)
Consensus Committee published a histological typing system
for tumors of the thymus (10). Thymomas are now identified
as A, AB, BI1, B2 and B3 on the basis of the morphology of
epithelial cells and the ratio of lymphocytes to epithelial cells.
Numerous studies suggested that the WHO histological clas-
sification is useful for the prediction of outcomes (11-13). The
addition of this new prognostic factor has therefore created
the need to reevaluate treatment strategies for thymomas.

Patients and methods

Between 1985 and 2001, 73 thymomas, unassociated with
myasthenia gravis (MG), were completely resected at the
Kanagawa Cancer Center. Patients who had thymic cancer,
carcinoids or non-curative surgery were excluded from this
study. The extent of resection was determined by the operating
surgeons on the basis of the patients' condition and extent of
tumor. Thymomas were categorized according to the WHO
classification (10). The histological diagnosis was based on
the most significant component of each tumor. Pathological
staging was performed according to the Masaoka staging
system (8). In this retrospective study, the clinicopathological
and prognostic relevance of the WHO histological classifica-
tion for thymomas were examined, including the variables of
age, gender, operation procedure, Masaoka staging system
(I and II vs. IIT and IV) and WHO histological classification
(A and AB vs. Bl, B2 and B3; A, AB and B1 vs. B2 and B3).
The surgical procedure for thymoma was classified into
3 groups: extended thymectomy (resection of the thymus,
including the thymoma and the anterior mediastinal adipose
tissue), thymectomy (resection of the thymus, including the
thymoma) and tumor resection (resection of the tumor and a
portion of the thymus) (14). Kaplan-Meier curves were plotted
to evaluate overall and disease-free survival, and the log-rank
test was used to compare survival between the groups. Each
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Table I. Patient characteristics.

Age 59.0 (18-86)
Gender male 30, female 43
Masaoka stage
I 19
I 41
I 10
v 3
WHO classification
Type A 3
Type AB 30
Type Bl 18
Type B2 13
Type B3 6
Others 3
Extent of surgery
Extended thymectomy 14
Thymectomy 47
Tumor resection 12

variable was tested by the Chi-square and Fisher's exact
tests. The Cox regression analysis was used for multivariate
analysis of survival, performed with Stat View for Windows
(version 5.0; SAS Institute Inc., Cary, NC, USA). Significance
was defined as a p<0.05. Our institutional internal review
board approved this retrospective study.

Results

The study group comprised 30 men and 43 women. Their
median age was 59 years (range 18-86). Median follow-up
was 80 months. Table I shows the clinical characteristics
of the 73 patients. The overall survival rate was 89.8% at
5 years and 66.2% at 10 years. Median survival time (MST)
was 169 months. A total of 16 patients succumbed to the
disease, with only 3 patients deceased from tumor recur-
rence. The recurrences were locoregional or intrathoracic.
Overall survival curves are plotted according to stage (Fig. 1).
Survival was significantly better in patients with stage I and
II disease than in those with stage III and IV disease. Fig. 2
shows survival according to the WHO classification. WHO
type A and AB disease was associated with a more favorable
survival than types Bl, B2 and B3. Fig. 3 compares survival
between patients with type A or AB disease compared to
those with type Bl, B2 or B3 disease. In the former group,
the overall survival rate was 97% at 5 years and 92% at
10 years, with an MST of 218 months. By contrast, the overall
survival rate in the latter group was only 86% at 5 years and
22% at 10 years, with an MST of 108 months. Survival was
significantly worse in type B1, B2 and B3 disease than in type
A and AB (p<0.01). Fig. 4 shows the distribution of patients
according to the Masaoka staging system and WHO classifi-
cation. A total of 81% of patients (48 cases) with stage I or II
disease according to the Masaoka staging system had type A or
AB disease according to WHO classification, and 83% of
patients (10 cases) with stage III or IV disease were classi-
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No. 5 years 10 years MST (months)
Stage [ 19 4% 94% NR
Stage I1 41 95% 65% 121
Stage I11 10 1% 0% 110
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Figure 1. Overall survival curve according to the Masaoka staging system.
MST, median suvival time; NR, no recurrence.

Type No. 5years 10 years MST(months)
A+AB 33 97% 92% 218
Bl 18 81% NR 108
B2 13 92% 51% NR
. B3 6 83% NR 110
Survival rate Other 3 NR NR NR
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Figure 2. Overall survival curve according to the WHO classification.
MST, median suvival time; NR, no recurrence.

fied as having type B2 or B3 disease. Histologically, advanced
thymomas were significantly associated with type B2 and B3
disease (p<0.01). Fig. 5 shows survival according to the extent
of surgery. Extended thymectomy was associated with signifi-
cantly worse survival than thymectomy and tumor resection.
No differences were noted between total thymectomy and
tumor resection. On multivariate analysis, stage III and IV
disease and extended thymectomy were adverse, independent
risk factors for survival (p<0.01). No recurrence occurred
among patients with type A, AB or B1 disease (Fig. 6).
Adjuvant radiotherapy in stage II disease conferred no
survival advantage as compared to no adjuvant radiotherapy
(survival rate at 5 years, 95 vs. 75%, p=0.17). In stage III
and IV disease, however, adjuvant or neoadjuvant therapy
was associated with significantly better survival (100% at 5
years) than no adjuvant therapy (6 patients, 66.7%, p=0.07).
Complete remission was observed in two patients in response
to induction chemotherapy (cisplatin, vincristine, doxorubicin
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Figure 3. Overall survival curve according to the WHO classification A and

AB vs. Bl, B2 and B3. MST, median suvival time.

359

Masacka
Stage 1, Il

Aand AB Bl B2 B3 Other

Masaoka
Stage 111, 1V

= X . I

Aand AB Bl B2 B3 Other

Figure 4. Distribution and relation between the Masaoka staging system and
WHO classification.

and etoposide). No viable tumor cells were noted in the
resected specimens.

MG developed postoperatively in 5 (6.8%) of the 73 patients.
One patient each had stage I, III and IV disease, and 2 had
stage II disease. According to the WHO classification, 1
patient had type AB disease, 2 had Bl and 2 patients had B2
disease. The mean time to the onset of MG was 16.4 months
after surgery (range 5-31), with no recurrence of thymoma.
The incidence of postoperative MG did not differ among the
operative procedures (extended thymectomy, thymectomy and
tumor resection; p>0.99). In 36 patients, anti-acetylcholine
receptor antibodies were measured pre-operatively and were
abnormally elevated in only 1 (50%) of 2 patients with postop-
erative MG and 7 (21%) of 34 patients without postoperative
MG; a difference that was not significant (Fisher's exact test,
p=0.40). The incidence of postoperative complications did not
differ significantly among extended thymectomy, thymectomy
and tumor resection (15.4 vs. 12.8%, p>0.99), but the operation
time of extended thymectomy was significantly longer than
with the other procedures (average 240 vs. 178 min, p=0.01).
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Figure 5. Overall survival curve according to the extent of the surgery.
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Figure 6. Disease-free survival curve according to the WHO classification.

Discussion

A number of thymomas are clinically asymptomatic (1) and
difficult to detect on routine radiographic examinations at
medical checkups due to their location. At the time of diag-
nosis, thymomas are often large. Tumor size is an important
variable for staging many solid tumors (14), but not thymoma.
In the Masaoka staging system, which is used internationally,
staging is based primarily on the extent of tumor cells, i.e.,
invasion of the capsule and surrounding organs, dissemination
of tumor cells and metastasis are the most important variables
(8). This staging system is well known for its satisfactory
relation to outcomes (1,2,8). In general, stage I and II disease
exhibit favorable outcomes, where stage III and IV disease
are occasionally associated with local recurrence, leading to
the patient succumbing to the disease (2,8). Histological clas-
sifications were controversial (9) until the establishment of
the WHO classification. Various studies have shown that the
WHO classification is strongly related to outcomes, similar to
the Masaoka staging system (8). In this series, we confirmed
that type A and AB disease, according to the WHO classifica-
tion was associated with a more favorable overall survival than
was type Bl, B2 and B3 disease. None of the patients with
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type B1 disease succumbed. Type A, AB and Bl disease, thus,
had more favorable outcomes than type B2 and B3, consistent
with the results of previous studies (11-13,15,16).

Surgery remains the mainstay of treatment for thymomas,
with thymectomy as the standard procedure (1). Thymomas
can be accompanied by autoimmune disease, such as MG.
Extended thymectomy is one surgical procedure for the
treatment of MG (17). In previous studies, the incidence of
postoperative MG in patients with thymoma without MG
ranged from 1.5 to 28% (18-20). We previously performed
extended thymectomy in patients with thymoma to prevent
the postoperative development of MG. In this series, however,
extended thymectomy was not more effective than standard
procedures. Data from Japan indicate that resection of the
thymus gland does not prevent postoperative MG (20). In our
series, the results of pre-operative tests for anti-acetylcholine
receptor antibodies did not predict the postoperative risk of
MG. Thus, the use of extended thymectomy for thymomas
remains controversial. No differences in postoperative compli-
cations among surgical procedures occurred, but prolonged
surgery time may lead to increased costs and surgical stress
on patients. Therefore, to ensure a definite surgical margin,
total thymectomy appears to be the most appropriate proce-
dure for thymomas.

The main site of recurrence of thymomas is the thoracic
cavity. Adjuvant radiotherapy of the mediastinum were
suggested to be useful for the decrease of the risk of local
recurrence, even in stage II disease (8,21). In our study,
adjuvant or neoadjuvant therapy did not improve overall
or disease-free survival in patients with stage II thymoma,
suggesting that adjuvant radiotherapy is not therapeutically
useful for stage II disease. By contrast, adjuvant or neoadju-
vant therapy was associated with more favorable outcomes in
patients with stage III and IV thymomas. Numerous studies
reported that induction therapy produces favorable results
in advanced thymoma (2,4-7). In our series, 2 patients had
complete pathological responses to induction chemotherapy.
Induction therapy is thus anticipated to play a more signifi-
cant role in the treatment of advanced thymomas. However,
whether induction therapy should be indicated for the treat-
ment of resectable stage III thymomas remains a matter of
debate. In patients with unresectable thymomas, induction
therapy can produce favorable outcomes. Nonetheless,
prospective studies are required to confirm whether induction
therapy is therapeutically useful.

In conclusion, the outcomes of surgery for thymomas
are satisfactory. Patients with Masaoka stage I or II disease
or WHO type A or AB disease have favorable prognoses
and do not require adjuvant therapy. Patients with stage III
or IV thymomas should receive adjuvant therapy in addition
to surgery. As for the extent of surgery, thymectomy is the
procedure of choice for the management of thymomas.
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