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[ Abstract ] Background and objective Video-assisted thoracoscopic surgery (VATS) theoretically offers advantages
over open thymectomy for clinically early-stage (Masaoka-Koga stage I and II) thymic malignancies. However, longterm outcomes
have not been well studied. We compared the postoperative outcomes and survival from a cohort study based on the database
of the Chinese Alliance for Research in Thymomas (ChART). Methods Between 1994 and 2012, data of 1,117 patients hav-
ing surgery for clinically early-stage (Masaoka-Koga stage I and II) tumors were enrolled for the study. Among them, 241 cases
underwent VATS thymectomy (VATS group), while 876 cases underwent open thymectomy (Open group). Univariate analyses
were used to compare the clinical character and perioperative outcomes between the two groups. And multivariate analysis was
performed to determine the independent predictive factors for long-term survival. Results Compared with the Open group, the
VATS group had higher percentage of total thymectomy (80.5% vs 73.9%, P=0.028), resection rate (98.8% vs 88.7%, P<0.001) and
less recurrence (2.9% vs 16.0%, P<0.001). Five-year overall survival was 92% after VATS and 92% after open thymectomy, with no
significant difference between the two groups (P=0.15). However, S-year disease free survival were 92% in VATS group and 83%
in Open group (P=0.011). Cox proportional hazards model revealed that WHO classification, Masaoka-Koga stage and adjuvant
therapy were independent predictive factors for overall survival, while surgical approach had no significant impact on long-term
outcome. Conclusion This study suggests that VATS thymectomy is an effective approach for clinically early-stage thymic malig-
nancies. And it may offer better perioperative outcomes, as well as equal oncological survival.

[ Keywords ] Thymic malignancies; Thymectomy; Video-assisted Thoracoscopic Surgery (VATS); Open surgery
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®1 BENIGRAR
Tab 1 Patient demographics

Item VATS group (n=241) Open group (n=876) P

Gender 0.027
Male 108 (44.8%) 463 (52.9%)

Female 133 (55.2%) 413 (47.1%)

Age (yr) 51.79 50.62 0.201
Myasthenia gravis <0.001
Yes 82 (34.3%) 191 (21.9%)

No 157 (65.7%) 682 (78.1%)

Clinical Stage 0.008
| 183 (75.9%) 587 (67.0%)

Il 58 (24.1%) 289 (33.0%)

WHO classification <0.001
A+AB 100 (41.5%) 282 (32.2%)

B1+B2+B3 127 (52.7%) 406 (46.3%)
C 14 (5.8%) 188 (21.5%)

Tumor size (cm) 4.65 717 <0.001
Pathological stage <0.001
I 168 (71.5%) 386 (44.2%)

Il 61 (26.0%) 224 (25.6%)
1] 3(1.3%) 213 (24.4%)
\Y 3 (1.3%) 51(5.8%)

VATS: video-assisted thoracoscopic surgery; WHO: World Health Organization.
iE  ARBEIRRILTE & ©2011-2016 Journal of Thoracic Disease S #I1F .,

B 1 FAERGHNARR 2 MaBESEFARAILLHIT K
Fig 1 The cases number of patients undergoing thymectomy, Fig 2 The percentage of patients after VATS incision from 2004 to 2012
after open or VATS incision from 1994 to 2012 i AEBRIRRIFTE# ©2011-2016 Journal of Thoracic Disease & #liF .,

i ABEB R R TEE©2011-2016 Journal of Thoracic Disease
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Tab 2 Perioperative outcomes

Item VATS group Open group P
(n=241) (n=876)

Extent of resection 0.028
Partial thymectomy 46 (19.1%) 229 (26.1%)
Total thymectomy 195 (80.5%) 647 (73.9%)

Resection status <0.001
RO 238 (98.8%) 776 (88.7%)
R1 3(1.2%) 32(3.7%)
R2 0 (0.0%) 67 (7.7%)

30-day Mortality 0 3(0.34%) 1.000

VATS: video-assisted thoracoscopic surgery.
i AKRIBERRILETEE ©2011-2016 Journal of Thoracic Disease & #l1F .

B 3 AANEBREREE

Fig 3 Overall survival of two groups
it L AREBEIRRA T E & ©2011-2016 Journal of Thoracic Disease & #liF
A,

TP R E ARG RGO R B0 AR — 3k,
FA Tk LE T Masaoka-KogaZH ATHAFATTIA 0 5L 155 (] 11 7
BE— 50T, A0 I s 4 220 I FIJT i 461019 . PiZH
HBHTE TUAE AT (89.4% vs 96.7%, P=0.582) FllME K%
(3.3% vs 4.7%, P=0.579) JTHITLGe 112725 5 (K s, [#16) o

3 SEFEDMT (CoxtbBIR R
Tab 3 Multivariate analyses for survival (Cox proportional

hazards model)

Factor P OR
Myasthenia gravis (No vs Yes) 0.307 0.617
WHO classification 0.001

B1+B2+B3 vs A+AB 0.006 17.064

Cvs B1+B2+B3 0.001 31.283
Masaoka stage 0.005

llvsl 0.082 2.165

Mvsli 0.002 3.421

Vsl 0.001 5.886
Adjuvant therapy (Yes vs No) 0.010 2.984
Surgical Approach (VATS vs Open) 0.374 1.956
Tumor Size (<5 cm vs >5 cm) 0.721 1.124
Resection status (R1+R2 vs R0) 0.397 0.767

VATS: video-assisted thoracoscopic surgery; WHO:World
Health Organization.

i AR IBEIRALETEE ©2011-2016 Journal of Thoracic Disease
SHIFAL,

4 MANTBERFE
Fig 4 Disease-free survival of two groups
i AES R B & ©2011-2016 Journal of Thoracic Disease S #liF
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B 5 RERESHAAEY (Masaoka-Koga IF0IIHA) KIKIRE $RA S FRIE
BENAEEEE (89.4% vs 96.7%, P=0.582)

Fig 5 For Masaoka-Koga pStage I-1l tumors, the 5-year overall survival
(89.4% vs 96.7%, P=0.582) was similar between the two groups
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Fig 6 For Masaoka-Koga pStage |-IlI tumors, the recurrence rate
(3.3% vs 4.7%, P=0.579) was similar between the two groups
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