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[ Abstract ] Background and objective Postoperative radiotherapy (PORT) for thymic tumor is still controversial.
The object of the study is to evaluate the role of PORT for stage I/II/III thymic tumor. Methods The database of Chinese Al-
liance of Research for Thymomas (ChART) was retrieved for patients with stage I/1I/I1I thymic tumor who underwent surgi-
cal therapy without neoajuvant therapy between 1994 and 2012. Univariate and multivariate survival analyses were performed.
Cox proportional hazard model was used to determine the hazard ratio for death. Results 1,546 stage I/II/III patients were
identified from ChART database. Among these patients, 649 (41.98%) underwent PORT. PORT was associated with gender,
histologic type (World Health Organization, WHO), surgical extent, complete resection, Masaoka stage and adjuvant che-
motherapy. The S-yr and 10-yr overall survival (OS) rates and disease-free survival (DFS) rate for patients underwent surgery
followed by PORT were 90% and 80%, 81% and 63%, comparing with 96% and 95%, 92% and 90% for patients underwent
surgery alone (P=0.001, P<0.001) respectively. In univariate analysis, age, histologic type (WHO), Masaoka stage, complete-
ness of resection, and PORT were associated with OS. Multivariable analysis showed that histologic type (WHO)(P=0.001),
Masaoka stage (P=0.029) and completeness of resection (P=0.003) were independently prognostic factors of OS. In univari-
ate analysis, gender, myasthenia gravis, histologic type (WHO), Masaoka stage, surgical approach, PORT and completeness
of resection were associated with DFS. Multivariable analysis showed that histologic type (WHO) (P<0.001), Masaoka stage
(P=0.005) and completeness of resection (P=0.006) were independently prognostic factors of DFS. Subgroup analysis showed
that patients with incomplete resection underwent PORT achieved the better OS and DFS (P=0.010, 0.017, respectively).
However, patients with complete resection underwent PORT had the worse OS and DFS (P<0.001, P<0.001, respectively).
Conclusion The current retrospective study indicated that PORT after incomplete resection could improve OS and DFS for
patients with stage I/II/III thymic tumor. But for those after complete resection, PORT may not help improve prognosis on
the whole.

[ Keywords ] Thymic tumor; Postoperative radiotherapy; Overall survival
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Fig 1 Kaplan-Meier overall survival curve of patients treated with
surgery alone, and those treated with PORT. PORT decreased OS of
stage I/1l/1ll thymic epithelial tumor (P=0.001).

i AEBEIRALETE & ©2011-2016 Journal of Thoracic Disease = #liF
A,

b=y

BRI T 2 20T P<0.0S 2 HA G245 . i
TFUWFFAUE 2 BRbr R B R R BORE, S BRI R
Fie

2 R

ChART 44 % Masaoka-Koga ) B LHA-TTUHA g i e
2,159, Horp1, 546014 SE R 430 L AT FITFAR
B, AW AT Masaoka—Kogaﬁ}%ﬁI%ﬁ\ TIHAFIIT
W 7176, 318 FNS 116 B SR ARAE L3R 1.
649171 (41.98%) FEHZ ARIFTHOT, 8971 (58.02%) 252 5L
TR, Wi RIVE ] WHOZHZR 224325 . g K/ . i i
VIR | 552 2 VIFR . Masaoka-Koga /W A iy 7
HREZER

ARIGTT S FIL04E A AE N TCIE AAF 53 51 9 0% il
80% . 81%F163%. T FAL4ETFA S 104 HA A S TCHE A=
T 96%H195% | 929%F190% , ML A7 A G242 57

(P=0.001, P<0.001) (1, K2) . PR ZE/HHr ZHWHO
HAE5rS | Masaoka-Koga 7 i | /& 5 58 2 VIBR FIAR Sk
I HREAADC (FR2) . ZRZEST I/ RWHOLA L1732

B 2 BAFARIMAREMTRELBEGME, REHITREAETIH- MR
LREMEEENTEER (P<0.001),

Fig 2 Kaplan-Meier disease-free survival curve of patients treated
with surgery alone, and those treated with PORT. PORT decreased
DFS of stage I/1I/11l thymic epithelial tumor (P<0.001).
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Tab 1 Patients’ baseline characteristics
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SE A VIR 452 AR5 7 W 2 AR S A AE RS A7 (P
B 5351 07<0.001H1<0.001) o R TTUH B E 452 U7 I5 CIE

Characteristic Surgery alone (n, %) N=897 PORT (n, %) N=649 Pvalue?
Gender <0.001
Male 425 (52.3) 387 (47.7)
Female 472 (64.3) 262 (35.7)
Age 51.69 50.53 0.0705
Myasthenia gravis 0.161
Yes 231 (61.1) 147 (38.9)
No 666 (57.0) 502 (43.0)
Histologic type (WHO) <0.001
A 83(83.0) 17 (17.0)
AB 318(78.9) 85 (21.1)
B1 159 (72.9) 59 (27.1)
B2 135 (55.8) 107 (44.2)
B3 114 (40.1) 170 (59.9)
C 74 (28.0) 190 (72.0)
Carcinoid 14 (40.0) 21 (60.0)
Histologic type (WHO) three classifications <0.001
A+AB 401 (79.7) 102 (20.3)
B1+B2+B3 408 (54.8) 336 (45.2)
C+NETT 88 (29.4) 211(70.6)
Surgical extent <0.001
Partial 182 (47.6) 200 (52.4)
Total 714 (61.5) 447 (38.5)
Completeness of resection <0.001
RO 854 (61.1) 543 (38.9)
R1 27 (43.5) 35(56.5)
R2 16 (18.4) 71(81.6)
Tumor size (cm) 6.58 7.04 0.008
Masaoka stage <0.001
| 535(72.6) 182 (27.4)
Il 190 (59.7) 128 (40.3)
1] 172 (33.7) 339 (66.3)
Adjuvant chemotherapy <0.001
No 854 (63.9) 482 (36.1)
Yes 32(18.2) 144 (81.8)

2, X test; WHO: World Health Organization; NETT: neuroendocrine thymic tumor.
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Tab 2 Univariate analysis of factors affecting overall survival
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Tab 3 Multivariate analysis of factors affecting overall survival

Characteristics Pvalue Characteristics Pvalue OR
Gender (Male/Female) 0.072 Gender (Male/Female) 0.994 1.002
Age (=50 yr/<50 yr) 0.050 Age (<50 yr/=50yr) 0.165 1.518
Myasthenia gravis (Yes/No) 0.081 Myasthenia gravis (No/Yes) 0.811 1117
Tumor size (<5 cm/>5 cm) 0.524 Histologic type (WHO) (A or AB/B1 or B2 or B3/C) 0.001
Histologic type (WHO) (A or AB/B1 or B2 or B3/C) <0.001 B1+B2+B3 0.073 3.226
Masaoka stage (I/11/111) <0.001 C 0.001 8.631
Surgical approach (VATS/Open) 0.107 Masaoka stage (I/11/111) 0.029

Surgical extent (Partial/Total) 0.159 Il 0.124 2425
PORT (No/Yes) 0.001 1] 0.008 3.901
Completeness of resection (R0/R1+R2) <0.001 PORT 0.338 0.726
PORT: Postoperative radiotherapy.if : AR BEMNAHEO Completeness of resection (RO/R1+R2) 0.003  0.381

2011-2016 Journal of Thoracic Disease S #liF .

R4 REEGHNEERZRIN
Tab 4 Univariate analysis of factors affecting disease-free survival

i L AERBEMAFTAEE ©2011-2016 Journal of Thoracic Disease S #liF
LIS

x5 REBEGHEERLSH
Tab 5 Multivariate analysis of factors affecting disease-free survival

Characteristics Pvalue Characteristics Pvalue OR
Gender (Male/Female) 0.008 Gender (Male/Female) 0.675 0.914
Age (<50 yr/=50yr) 0.254 Myasthenia gravis (No/Yes) 0.099 0.517
Myasthenia gravis (Yes/No) 0.002 Histologic type (WHO) (A or AB/B1 or B2 or B3/C)  <0.001

Tumor size (<5 cm/>5 cm) 0.094 B1+B2+B3 0.001 4.909
Histologic type (WHO) (A or AB/B1 or B2 or B3/C) <0.001 C <0.001 10.194
Masaoka stage (I/11/111) <0.001 Masaoka stage (I/11/111) 0.005

Surgical approach (VATS/Open) <0.001 1l 0.014 2.549
Thymectomy extent (Partial/Total) 0.629 1l 0.001 3.056
PORT (No/Yes) <0.001 Surgical approach (VATS/Open) 0.447 1.601
Completeness of resection (R0/R1+R2) <0.001 PORT (No/Yes) 0.971 0.991
iE AFKBIRITEE ©2011-2016 Journal of Thoracic Disease & i Completeness of resection (RO/R1+R2) 0.006 0.513

WAL
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% 6 REMTHEBEFHZMNSBEST
Tab 6 Stratified disease-free survival analysis of the role of PORT

Characteristics Patients DFS P value
(n, %) 5-year 10-year

RO 1,027 <0.001
PORT 457 (44.38) 0.86 0.70
Surgery alone 570 (55.50) 0.96 0.95

R1+R2 99 0.017
PORT 78 (78.79) 0.60 0.39
Surgery alone 21 (21.21) 0.35 0.35

A+AB 365 0.646
PORT 89 (24.38) 0.99 0.90
Surgery alone 276 (75.62) 0.98 0.98

B1+B2+B3 549 0.053
PORT 285 (51.91) 0.89 0.66
Surgery alone 264 (48.09) 0.93 0.90

C+NETT 212 0.702
PORT 161 (75.94) 0.61 0.39
Surgery alone 51 (24.06) 0.67 0.67

Stage | 513 0.096
PORT 155 (30.21) 0.97 0.81
Surgery alone 358 (69.79) 0.98 0.97

Stage Il 243 0.003
PORT 108 (44.44) 0.85 0.66
Surgery alone 135 (55.56) 0.99 0.99

Stage lll 370 0.728
PORT 272 (73.51) 0.71 0.51
Surgery alone 98 (26.49) 0.70 0.70

DFS: Disease free survival.
i L ARB R ETEZ ©2011-2016 Journal of Thoracic Disease S #IiF1].,
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Tab 7 Stratified overall survival analysis of the role of PORT

Characteristics Patients 0S P value
(n, %) 5-year 10-year

RO 1,023 <0.001
PORT 454 (44.38) 0.93 0.87
Surgery alone 569 (55.62) 0.98 0.98

R1+R2 96 0.010
PORT 77 (80.21) 0.75 0.51
Surgery alone 19 (19.79) 0.59 0.30

A+AB 365 0.285
PORT 89 (24.38) 0.99 0.90
Surgery alone 276 (75.62) 1.00 1.00

B1+B2+B3 547 0.280
PORT 285 (52.10) 0.92 0.91
Surgery alone 262 (47.90) 0.95 0.95

C+NETT 207 0.930
PORT 157 (75.85) 0.80 0.53
Surgery alone 50 (24.15) 0.85 0.76

Stage | 51 0.067
PORT 153 (29.94) 0.97 0.91
Surgery alone 358 (70.06) 0.99 0.99

Stagelll 243 0.537
PORT 108 (44.44) 0.94 0.89
Surgery alone 135 (55.56) 0.98 0.98

Stagelll 365 0.717
PORT 270 (73.97) 0.84 0.69
Surgery alone 95 (26.03) 0.85 0.79

0S: Overall survival.

i ARRIBEIRALETE E ©2011-2016 Journal of Thoracic Disease Z &l .,
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