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OBJECTIVE
Thymomas, a rare malignancy, are located in 95% anterior mediastinum. They are associated with para-
neoplastic syndromes, especially myasthenia graves. Although many classifications are used considering 
the depth of invasion, presence of metastasis, predominant cell type, or immunohistochemical proper-
ties in staging, Masoaka classification is commonly used. Surgery is the most effective method in the 
treatment of thymoma, and neoadjuvant chemotherapy is recommended in advanced stages (III-IV). 
Adjuvant radiotherapy has proven efficacy in advanced and inoperable patients. In this study, we aimed 
to evaluate treatment outcomes and factors affecting prognosis in thymoma patients.

METHODS
Patients with thymoma who were included in this study voluntarily from seven centers between January 
2002 and August 2018 were evaluated retrospectively.

RESULTS
Of the 158 patients with thymoma, 125 patients with complete data were included in this study. The 
mean age of the patients was 51.84 (18-84), and 72 were male. Myasthenia graves were present in 64 
patients. One hundred thirteen patients were operated and 12 were inoperable. One hundred patients 
were stage 2, 9 were stage 3, and 16 were stage 4. In our study, 3-year survival was 84.4%, and 5-year 
survival was 74.9%; inoperable patients, surgical margin positivity, advanced disease and radiotherapy 
dose less than 50.4’Gy were found to be negative factors affecting survival. In patients with myasthenia 
graves (MG), survival was higher in patients with stage 2B and less. Survival was lower in epithelial type 
B3 and type C histologic types. Age, sex, and capsule involvement did not seem to affect survival.

CONCLUSION
Thymoma is a locally controlled disease with long survival and the results of our study are consistent 
with the literature. The number of patients should be increased to better define prognostic factors.
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were reviewed in the light of literature. A total of 158 
patient data were reviewed, and 125 patients with com-
plete data were included in this study. The mean age was 
51.18 (18-84) and 72 (57.6%) were males. One hundred 
thirteen patients were operated (90.4%), and 33 (26.4%) 
had positive surgical margins. Capsule invasion was 
positive in 85 patients (68%) and mediastinal fatty tis-
sue invasion was found in 86 patients (68.8%). Fifteen 
patients (12%) had lymph node positivity.

According to Masoaka classification, 100 patients 
(80%) had stage III, nine patients (7.2%) had stage III, 
16 patients (12.8%) had stage IV. The stages by WHO 
are shown in Table 3. 64 patients (51.2%) had also MG.

Results

In our study, the follow-up period was 47 months (1-
189), and 3-year survival was 84.4% and 5-year survival 
was 74.9% (Fig. 1). When we look at the survival ac-
cording to Masaoka Staging, 3-year survival was 88.7%, 
5-year survival is 84.1%, and 3-year survival was 69.3%, 
and 5-year survival was 31.2% (Fig. 2). Progression-
free survival was 81.4% for three years and 73.6% for 
five years. Survival by age was evaluated under 60 years 
of age and above, and no statistical significance was 
found in survival (p=0.261). The mean survival was 
133 months in women, 122 months in men, and the 
difference was not significant (0.122). Survival was bet-
ter in operated patients than in non-operated patients 
(p=0.002), and surgical margin negativity was signifi-
cantly better than surgical margin positivity (p=0.019).

Introduction

Thymomas are rare tumors that may occur at any age, 
95% of which are located in the anterior mediastinum 
and are often accompanied by paraneoplastic syn-
dromes. They are most commonly associated with 
Myasthenia Graves. The staging of thymoma has been 
made differently according to tumor invasion, pres-
ence of metastasis, cell type and immunohistochemical 
properties. The first staging was performed in 1976, 
and in 1999, a histopathological classification was ac-
cepted by WHO (Table 1). Masaoka classification is 
widely used today (Table 2) and includes tumor inva-
sion, clinical and histopathological features. Patients 
with thymoma are clinically asymptomatic and 30% 
have signs of MG. Complete surgical resection is the 
most effective method in the treatment of thymomas. 
Complete surgical resection is performed in Masaoka 
stage I-II and selected patients.

Chemotherapy is an effective treatment modality 
in inoperable patients, and many retrospective studies 
have shown that postoperative radiotherapy in invasive 
thymomas is effective for local control and survival. 
Stage I thymoma does not require additional treatment 
after surgery. In stage II thymoma, adjuvant radio-
therapy is necessary to reduce the risk of recurrence, 
especially in the histological group B2, B3 and C. The 
efficacy of regimens with cisplatin and radiotherapy in 
stage III and IV thymomas has been demonstrated by 
studies. The recommended dose for RT is 45-55 Gy.

Materials and Methods

Between January 2002 and August 2018, 125 patients 
admitted with thymoma were evaluated retrospectively 
in this study. The data to be examined were shared with 
the centers wishing to participate. SPSS statistical pro-
gram was used for evaluation. Survival was evaluated 
by the Kaplan Meier method, and comparisons between 
survival curves were evaluated by the Long-Rank test. 
A p-value of 0.05 or less was considered statistically sig-
nificant and factors affecting treatment and prognosis 

Table 1 1999 WHO histopathological classification

Type A Spindle cells
Type AB Mixed spindle cells and lymphocytes
Type B1 Lymphocytes>epithelial cells
Type B2 Mixed lymphocytes and epithelial cells
Type B3 Predominant of epithelial cells
Type C Thymic carcinoma

Table 2 Masaoka staging

I Encapsulated tumor
II Microscopic capsular invasion (IIa) or
 Macroscopic invasion into fatty tissue (IIb)
III Invasion into great vessels, pericardium, or lung
IVA Pleural and/or pericardial dissemination
IVB Lymphatic and/or hematogenous metastases

Table 3 Patient numbers according to WHO

Evre n (number of patients) % (percent)

Type A 5 4
Type AB 16 12.8
Type B1 22 17.6
Type B2 47 37.6
Type B3 33 26.4
Type C 2 1.6
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The presence of capsule involvement is not effective 
for survival. No significant difference concerning the 
stage on survival was found between Type A-AB and B1-
B2 (p=0.88), while a statistically significant difference 
was found between Type A-AB and B3-C (p=0.017) and 
between type B1-B2 and B3-C (p=0.0009). According 
to Masoaka staging, there was a significant difference in 
survival between stage 2 and stage 3 (p=0.001) and stage 
2 and stage 4 (p=0.001), while no significant difference 
was observed between stage 3 and stage 4 (p=0.734). 
Significance in survival difference between stage 1-2 and 
stage 3-4 was found to be increased (p=0.000). One hun-
dred sixteen patients received radiotherapy, 59 patients 
received 50.4 Gy or less and 57 patients received 50.4 Gy 
or more doses. The survival rate was found to be better 
in the group receiving a radiotherapy dose of 50.4 Gy 
or less (p=0.02). The mean survival in 15 patients with 
lymph node positivity was 50.6 months, and in lymph 

node-negative patients, the survival was 141.8 months 
(p=0.002), which were statistically significant. The sur-
vival rate of patients with myasthenia graves was 163.7 
months, and survival was better than the group without 
myasthenia and was statistically significant.

Discussion

Although thymomas have benign cytological struc-
tures, they can be invasive tumors.[1,2] It is difficult to 
determine prognostic factors due to their rarity. The as-
sociation of thymomas with Myasthenia Graves is be-
tween 15-60% in studies.[3-5] In our study, the associ-
ation of MG with thymoma was found to be 51.2%. The 
cause of death in thymoma patients is mostly due to 
MG and local progression of tumor in patients without 
MG.[6] In many studies, there was no difference in the 
prognosis in patients with MG and in patients without 
MG, but in some studies, better prognosis was found 
in patients with MG.[2,6,7] As seen in the studies, the 
reason for the better survival in the group with MG is 
thought to be due to the early diagnosis of these pa-
tients in the early stages. In our study, it was observed 
that patients with MG had stage 2B and below and had 
longer survival (p=0.045).

In the studies, R0 surgery, WHO staging and Masaoka 
staging have been shown as the most important factors 
determining survival.[8-11] Subtotal resection com-
pared to biopsy alone, showed that subtotal resection 
improves prognosis in some studies, and no significant 
result was found in others. In our study, survival was sig-
nificantly better in the surgical group (p=0.002).

There is no clarity in studies evaluating cell types.
[6,12,13] While some of them suggest that cell type is 
important, there are studies showing that cell type has 
prognostic value because epithelial and mixed types 
are more invasive. In our study, the overall survival rate 
was found to be statistically lower in both types B3 and 
C compared to other types. In addition, in accordance 
with the literature, the survival rate decreased accord-
ing to Masoaka staging and was statistically significant.

If complete resection of stage I is performed in thy-
moma, no additional treatment is required. As the risk of 
recurrence increases in stages 2-3, adjuvant RT is given.

In the literature, RT results are available in differ-
ent doses and fractions, and the recommended dose is 
45-55Gy. In our study, RT was administered to patients 
starting from stage 2, and the doses used were between 
45-54 Gy. When the RT dose was evaluated, overall 
survival was found to be statistically lower in the group 
that received the dose above 50.4 Gy. In patients given a 

Fig. 1. Survival.
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Fig. 2. Survival according to Masaoka staging.
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Aug;112(2):376–84.
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67 cases. Eur J Cardiothorac Surg 1992;6(4):180–7.
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Cok G, et al. Prognostic factors for survival in patients 
with thymic epithelial tumors. Thorac Cardiovasc Surg 
2011;59(3):153–7.

11. Zhu G, He S, Fu X, Jiang G, Liu T. Radiotherapy and 
prognostic factors for thymoma: A retrospective 
study of 175 patients. Int J Radiat Oncol Biol Phys 
2004;60(4):1113–9.

12. Cohen DJ, Ronnigen LD, Graeber GM, Deshong 
JL, Jaffin J, Burge JR, et al. Management of patients 
with malignant thymoma. J Thorac Cardiovasc Surg 
1984;87(2):301–7.

13. Marulli G, Margaritora S, Lucchi M, Cardillo G, Gra-
none P, Mussi A, et al. Surgical treatment of recurrent 
thymoma: is it worthwhile?†. Eur J Cardiothorac Surg 
2016;49(1):327–32.

14. Nakahara K, Ohno K, Hashimoto J, Maeda H, Miyoshi 
S, Sakurai M, et al. Thymoma: result with complete 
resection and adjuvant postoperative irradiation in 
141 consecutive patients. J Thorac Cardiovasc Surg 
1988;95(6):1041–7.

15. McCart JA, Gaspar L, Inculet R, Casson AG. Predic-
tors of survival following surgical resection of thy-
moma. J Surg Oncol 1993;54(4):233–8.

16. Arakawa A, Yasunaga T, Saitoh Y, Uozumi H, Takada C, 
Baba Y, et al. Radiation therapy of invasive thymoma. 
Int J Radiat Oncol Biol Phys 1990;18(3):529–34.

17. Shin DM, Walsh GL, Komaki R, Putnam JB, Nesbitt J, 
Ro JY, et al. A multidisciplinary approach to therapy 
for unresectable malignant thymoma. Ann Intern Med 
1998;129(2):100–4.

high dose of RT, it was thought that the high stage was 
effective in this result.[11,14-17]

Secondary malignancies have been reported in thy-
momas. Especially nonhodgkin lymphoma and soft 
tissue sarcomas were determined. Secondary malig-
nancy was not found in our study.

Overall 10-year survival rate was reported to be 
80% in stage I, and overall survival seem to decrease 
as the stage increase. In our study, a decrease in over-
all survival was observed in patients with stage 3 and 
above in accordance with the literature.

Our study includes data of seven centers. Our re-
sults are consistent with the literature and being op-
erable, the negativity of surgical margins, early-stage 
disease, the coexistence of MG was found to be positive 
factors affecting overall survival.

Conclusion

In conclusion, thymoma is still a controversial issue 
in the literature with its rarity. The number of patients 
should be increased to better define the prognostic fac-
tors in thymoma patients as they generally have long 
survival.
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