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Characteristics No. of patients
Age
=60 yr 10
<60 yr 11
Sex
Male 9
Female 12
Myasthenia gravis
Present 7
Absent 14
WHO type
A 1
AB 0
B1 3
B2 3
B3 4
C 10
Epidermoid keratinizing carcinoma 3)
Epidermoid nonkeratinizing carcinoma 1)
Large cell neuroendocarine carcinoma 1)
Carcinomanotdetermined )
Masaoka stage
I 0
II 10
11 7
IVa 4
Surgery
Yes 15
No 6
Chemotherapy
Yes 5
No 16
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Fig. 1. The 3-yr overall survival (OS) and progression free
survival (PFS) rate of 21 patients with thymoma.

Table 2. Prognostic Factors for Overall Survival in Unvariate
Analysis

&
Characteristics 27121; t;i/e;’il. 3-y(r% )OS p-value
Age
<60 yr 0/11 100 0.0194
=60 yr 4/10 58.3
WHO type
A-B3 0/11 100 0.0194
C 4/10 58.3
Surgery
Yes 1/15 93.3 0.009
No 3/6 50
Masaoka stage
II 1/10 90.0 0.2775
I & IVa 3/11 72.7

*overall survival rate.
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(9.5%), grade 3, 1"3(4.8%) L] grade 4, 1%(4.8%) U3
tH(Table 3). Masaoka ¥ 7] IVaZ] 2 61.2 GyE ZAMUW
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Table 3. Acute Treatment-Related Toxicities

RTOG*/EORTC" toxicity criteria

Grade 1 Grade 2 Grade 3 Grade 4
Anemia 3 (143) 4191 0 0
Leukopenia 9 (429) 2 (9.5) 0 0
RT pneumonitis 1 (4.8) 2 (9.5) 1 (4.8) 1 (4.8)

Values are presented as number (%).
*Radiation Therapy Oncology Group, TEuropean Organisation
for Research and Treatment of Cancer.
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Fig. 2. Overall survival analysis of 21 patients with thymoma according to age (A), pathology (B), the possibility of surgery (C), and

stage (D).
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F2Eo 2 grade 1 183

(10.9%) 22l 29 (3.6%)°1 55
A dE o] 17(1.8%)9] ZHAtol|A] WA slgichkar B
AUrt 1609 5 859 A7F WAL EE

7)—10 o]—g;]z:]zo) 017] U;Hv‘?_oi 5’_
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L, steroid X &

3; grade 4, 1) Ut o5 F grade 4 W
AAHAE BAE Masaokal 7] Va7l 2 612 Gys %
454 A5 & 355 At 5579
< ez Age Kim 579 Aol dAMAXE F
2 WA Al T ede] Zhzb 6H

Utsumi et al. (2009)”

Kundel et al. (2007)”

Oh et al. (2005)"

Present study

No. of patients
No. received RT
Surgery

Yes

No
RT Dose (Gy)
Masaoka stage

I

II

I

IVa

IVb
Follow-up period
(median)
WHO type

A

AB

Bl

B2

B3

C
Local faliure
Distant failure

5-yr DFS*

5-yr 05"
Prognostic factor

oS

DFS

324
134 (414%)

134 (100%)

1.8~

9%)
Others 21 (16%)
1/134 (0.8%)
12/134 (9%)
92.8% (10 yr)
80.7% (10 yr)
NA

47
7 (100%)

2 (89.4%)
5 (10.6%)
25~60

0 (70%)
2 (26%)
2 (4%)

10.6 yr
(Bernatz classification)

Mixed 18 (
Lymphocytic 8 (
Epithelial 5 (11%
Spindle 1(
Thymic carcinoma 6 (
11/30 (36.7%)
4/30 (13.3%)
73%
67%
(on MA§)
Age, Stage, RT dose
Pathology

160
9 (61.9%)

0 (100%)

5/71 (5 8%)
NAT
87.3%
(on MA)
WHO cell type

21
1 (100%)

5 (714%)
6 (28.6%)
52~702

0/15
4/21 (19%)
78.2% (3-yr PFS)
80.7% (3- yr)
(on UA")

Age, WHO cell type, Surgery
None (for PFS)

*disease free survival rate,

rate.

Toverall survival rate,

T hot assessed, Smultivariate analysis,

"univariate analysis, ‘progression free survival
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— Abstract

Analysis of the Radiation Therapy Outcomes and Prognostic
Factors of Thymoma

Seok Ho Lee, M.D.*, Kyu Chan Lee, M.D.*, Jin-Ho Choi, M.S.*,
Jae-lk Lee, M.D.", Sun Jin Sym, M.D.T, and Eun Kyung Cho, M.D."

Departments of *Radiation Oncology, "Thoracic Surgery, and TInternal Medicine,
Gil Medical Center, Gachon University of Medicine and Science, Incheon, Korea

Purpose: This retrospective study was performed to evaluate the efficacy of radiation therapy (RT) and to
investigate the prognostic factors for thymoma when treated with RT.

Materials and Methods: We analyzed 21 patients with thymoma and also received RT from March 2002 to
January 2008. The median follow-up time was 37 months (range, 3 to 89 months). The median patient age
was 57 years (range, 24 to 77 years) and the gender ratio of males to females was 4 : 3. Of the 21 patients,
complete resections (trans—sternal thymectomy) and R2 resections were performed in 14 and 1 patient,
respectively. A biopsy was performed in 6 patients (28.7%). The WHO cell types in the 21 patients were as
follows: 1 patient (4.8%) had type A, 10 patients (47.6%) had type B1-3, and 10 patients (47.6%) had type C.
Based on Masaoka staging, 10 patients (47.6%) were stage Il, 7 patients (33.3%) were stage Ill, and 4 patients
(19.1%) were stage IVa. Three—dimensional RT was adminstered to the tumor volume (planned target volume),
including the anterior mediastinum and the residual disease. The total RT dose ranged from 52.0 to 70.2 Gy
(median dose, 54 Gy). Consistent with the WHO criteria, the response rate was only analyzed for the 6 patients
who received a biopsy only. The prognostic factors analyzed for an estimate of survival included age, gender,
tumor size, tumor pathology, Masaoka stage, the possibility of treatment by performing surgery, the presence of
myasthenia gravis, and RT dose.

Results: The 3-year overall survival rate (OS) and the progression free survival rate (PFS) were 80.7% and
78.2%, respectively. Among the 10 patients with WHO cell type C, 3 of 4 patients (75%) who underwent a
complete resection and 3 of 6 patients (50%) who underwent a biopsy survived. Distant metastasis developed
in 4 patients (19.1%). The overall response rate in the 6 patients who received biopsy only were as follows:
partial remission in 4 patients (66.7%), stable disease in 1 patient (16.6%), and progressive disease in 1 patient
(16.6%). Acute RTOG radiation pneumonitis occurred in 1 patient (4.8%), grade 2 occurred in 2 patients
(9.5%), grade 3 occurred in 1 patient (4.8%), and grade 4 occurred in 1 patient (4.8%). A univariate analysis
revealed that the significant prognostic factors for OS were age (=60, 58.3%; <60, 100%; p=0.0194),
pathology (WHO cell type A-B3, 100%; C, 58.3%; p=0.0194) and, whether the patient underwent surgery (yes,
93.3%; no, 50%; p=0.0096).

Conclusion: For the 15 patients who received surgery, there was no local failure within the radiation field. In
patients with WHO cell type C, surgical procedures could have resulted in a more favorable outcome than
biopsy alone. We report here our clinical experience in 21 patients with thymoma who were treated by radiation
therapy.
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