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Abstract

Background: This study aimed to evaluate the safety and therapeutic effect of robot-assisted
thoracic surgery (RATS) for non-small cell lung cancer (NSCLC). Research design and methods:
PubMed, EMBASE, Cochrane Library, Web of Science, CNKI, WanFang, VIP, and CBM were searched
from database inception to 1 May 2022. The Newcastle-Ottawa scale (NOS) was used to conduct
quality assessments, and RevMan (Version 5.4) was used to perform the meta-analysis. Results: A
total of 19 publications involving 228,947 patients were included. RATS was associated with less
intraoperative blood loss, more lymph node dissection, fewer cases of intermediate chest opening,
shorter chest drain retention time, and fewer postoperative complications but higher costs com-
pared with VATS. There were no significant differences between the two groups in terms of opera-
tive time, total postoperative drainage volume, and postoperative hospital stay. Conclusions: The
available evidence indicates that the RATS has the advantages of less intraoperative blood loss,
minor tissue damage, and quick recovery. In treating clinical non-small cell lung cancer, the RTAS
is safely feasible.
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2.1. BUIERIFEFE IR

BN R G ZE T PubMed. EMBASE. Cochrane F 4375, Web of Science. CNKI. JiJ5. VIP Fl
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Figure 1. Systematic review flow diagram
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X 19 DU LSRN 22,947 22 5 # (I FL 2 538 I 43 43| 5975 4 A45%), 9336 41552 T L4
NEFAR, 13,611 L2 THIEHEFAR, BERKATE. HAFISEESEMX . B xSl m it
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Table 1. Characteristics of included studies

#= 1 MANFRETS

Author, Study type Study Group Age (years) Sex (F/M) Exposure NOS
year period  RTS VATS RTS VATS RTS VATS factors
Seder 2015 66.62 66.65
2022' Retrospective ~ 2133 5979 + + 911/1222 2598/3377 OO 9
2019 9.1 8.9
Zhend. L 2020.12 57.98 58.26
ZOgé " Retrospective ~ 43 43 + + 14/18 2925 O@GEGOOWO 8
20215 10.70 10.28

DOI: 10.12677/acm.2023.1351165 8328 I IR = =23t e


https://doi.org/10.12677/acm.2023.1351165

it
=
i
48

Continued
Zhana. F 2020.11 60.5 595
20% " Retrospective ~ 54 54 + + 23/31 21/33 B®BE®®W 9
2021.11 35 4
Montadne 2012.1 64.49 65.24
202% ' Retrospective ~ ~ 234 436 +  147/87  297/139 O 6
2019.12 10.49 9.36
Qu 2020.8 58.48 57.93
2022 Retrospective ~ 316 316 + + 140/176  123/193 O@GBE®W 8
2021.4 0.54 0.62
Li R 2020.9 59.25 59
2002 Retrospective ~ 292 292 & + 128/164  124/168 L@E@®GO®O@W 9
2021.12 1.83 2
2017.5
Jin, 2022  Retrospective ~ 157 163 - - - - ®®®@@@®@ 8
2020.5
Jian 2017.7 46.97 50.47
2022 Retrospective ~ 30 32 + + 12/18 11/21 O@EO®OW 8
2021.8 10.81 12.60
Chen. D. L 2016 69.8 69.5
-~ Retrospective ~ 107 144 + + 53/54 72172 O@E@B®®®@W 9
2022
2018
Veronesi 2017.4 69
2021 Retrospective ~ 38 39 + * 21/17 23/16 O@OBD®O 7
2018.11 8.3 7.3
Huan 2015.1 59.89 58.78
20219’ Retrospective ~ 335 350 + + 148/187  142/208 OEBE®OW 8
2019.12 10.78 9.39
Haruki 2011.1 65.5 63.75
2021 ' Retrospective ~ 104 286 + + 59/45 175 /111 006 7
2020.4 75 8.5
Chen. D 2011.11 547 57.7
2021 Retrospective ~ 50 80 * * 15/35 26/54 OOE® 7
2018.1 10.3 9.7
Zhang, Y 2015.6 53.53 52.21
2026 " Retrospective ~ 257 257 + * 84/173 89/168 OO 7
2019.8 10.96 11.89
. 2008 75.5 75.25
Sesti, .
2020 Retrospective ~ 409 409 + + 176/33 188/221 @ 6
2013 433 3.83
Lee 2016 67.5 66.5
202(‘) Retrospective ~ 118 49 * * 58/60 13/36 O@e@DE® 7
2018 2.25 3
Cui 2010 66.8 66.8
202(‘) Retrospective ~ 4537 4537 + +  1955/2582 2012/2525 @ 6
2014 9.8 9.6
Bao 2014.9 58.6 59.9
2016 Retrospective ~ 69 69 + + 26/43 26/43 @eBE®W 8
2015.7 8.8 9.7
Mundo 2007 65.75 67.75
201% ' Retrospective ~ 53 80 * * - - ®@@e® 6
2014 2.75 2

OF A, @QARPRIME, OMELEHHEE, @PRITN, O51REHENE, ©L51HE, OREEBRNK,
OARJFIHIE, QR TA*. *G—HBA AR,
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3.3. Meta 5#h

331 FAREGR: FARME, KIME. HEOEHEMZEAFHFAR
14 DU S 3R AL T F AR R EE . RATS A LA FYF RN 195.3 7304, VATS 44 211.8 4
fofr, A FHBE LSRR AL (12 = 99%), Meta 2047 &om RATS 41T A 6] 5 A B 5 4E K (MD = 0.65, 95% CI =
—8.45~9.75, 1 = 99%, P = 0.89) (/4] 2(a)).
14 TR FERR 4L 7 0 AR H L #dE . RATS HMLE G- P RIS 61.5 ZF+, VATS 4y 104.1

ZFt. Meta 48T iE78, RATS A0 519 & B B i 1a] Lk VATS 4474,

95% CI =—28.95-19.13, 1> = 98%, P < 0.00001) (i 2(b))-

XEHF G2 X (MD = —24.04,

RTS VATS Mean Difference Mean Difference
r n D Total Mean D | igh IV, Random, 95% Cl IV, Random, 95% Cl
Chen, D. 2020 89.62 57.61 50 115.4 43.69 80 5.9% -25.78 [-44.40, -7.16]
Chen, D. L. 2022 120.8 35 107 1651 541 144  7.0% -44.30[-55.35,-33.25] -
Haruki, T. 2021 241.75 38.17 50 1955 395 286 7.0% 46.25[34.72,57.78] -
Huang, J. 2021 90.22 1216 335 92.68 1226 350 7.8% -2.46 [-4.29, -0.63] 7
Jian, Z. 2022 127.23 22.99 30 128.13 35.42 32 6.5% -0.90[-15.67, 13.87] -1
Jin, R. 2022 113.75 75 157 12188 875 163 7.8% -8.13 [-9.91, -6.35] -
Lee, E. C. 2020 17419 11.29 118 11475 9.25 49 7.8% 59.44 [56.14, 62.74] -
Li, R. 2022 95 6.67 292 113.75 75 292 7.3% -18.75[-27.39, -10.11] -
Montagne, F 2022 1475 11.67 234 150 10 436 7.8% -2.50 [-4.27, -0.73] 7
Qu, C. 2022 9875 75 316 9875 583 316 7.8% 0.00 [-1.05, 1.05]
Seder, C. W 2022 266.4 95 2133 2445 883 5975 7.7%  21.90[17.29, 26.51] -
Veronesi, G. 2021 179 54.2 38 183 409 39 55% -4.00 [-25.49, 17.49] - 1
Zhang, Y. 2020 147.91 5242 257 149.23 49.66 257 7.3% -1.32[-10.15, 7.51] -1
Zheng, Liang 2022 9159 2159 43 113.14 37.16 43 6.8% -21.55[-34.40,-8.70] -
Total (95% Cl) 4160 8462 100.0% 0.65 [-8.45, 9.75]
Heterogeneity: Tau? = 274.98; Chiz = 1584.42, df = 13 (P < 0.00001); I* = 99% 100 _5’0 B 5‘0 p 00’
Test for overall effect: Z=0.14 (P = 0.89) Favours [RATS] Favours [VATS]
(@)
VTS RATS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen, D. 2020 625 125 50 3025 158.33 80  1.7% -240.00 [-274.87,-205.13] *
Chen, D. L. 2022 69.8 96.2 107 1365 1542 144 2.1% -66.70 [-97.79, -35.61]
Feichao Bao 2016 539 293 69 503 379 69  7.9% 3.60 [-7.70, 14.90] T
Haruki, T. 2021 96.88 57.08 104 161.25 1025 286 55% -64.37 [-80.54, -48.20] -
Jian, Z. 2022 575 175 30 87.5 125 32 10.2% -30.00 [-37.61, -22.39] -
Jin, R. 2022 87.5 83 157 100 16.67 163 12.9% -12.50 [-15.37, -9.63] -
Lee, E. C. 2020 325 5 118 625 125 49 126% -30.00 [-33.61, -26.39] -
Li, R. 2022 65 5 292 8125 417 292 13.5% -16.25 [-17.00, -15.50] -
Qu, C. 2022 40 3.33 316 50 333 316 13.5% -10.00 [-10.52, -9.48] "
Zhang, Y. 2020 625 833 257 825 1167 257 13.3% -20.00 [-21.75, -18.25] "
Zheng, Liang 2022  83.74 39.26 43 9249 1997 43  6.9% -8.75 [-21.92, 4.42) T
Total (95% CI) 1543 1731 100.0% -24.04 [-28.95, -19.13] ’
Heterogeneity: Tau? = 46.36; Chiz = 587.32, df = 10 (P < 0.00001); I = 98% 100 _5’0 p 5’0 p oo=
Test for overall effect: Z = 9.60 (P < 0.00001) Favours [RATS] Favours [VATS]
(b)
RTS VATS Mean Difference Mean Difference
r r Mean D Total Mean D Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Benedetto Mungo 2016 11.25 0.75 54 6 05 54  13.3% 5.25[5.01,5.49] 2016 -
Feichao Bao 2016 10 1 292 825 0.83 292 13.3% 1.75[1.60, 1.90] 2016 -
Lee, E. C. 2020 1125 117 157 1025 0.83 163 13.3% 1.00 [0.78, 1.22] 2020 -
Huang, J. 2021 122 57 107 8.1 5 144 11.8% 4.10 [2.75, 5.45] 2021 -
Chen, D. L. 2022 10.08 3.66 107 9.72 3.23 350 12.8% 0.36 [-0.41, 1.13] 2022 I
Jin, R. 2022 145 133 118 1125 225 49 12.9% 3.25[2.58,3.92] 2022 -
Li, R. 2022 179 6.9 69 174 7 69 9.5% 0.50 [-1.82, 2.82] 2022 - 1
Zhang, Fan 2022 9 2 53 7.25 0.83 80 13.0% 1.75[1.18, 2.32] 2022 -
Total (95% Cl) 957 1201 100.0% 2.29 [0.95, 3.63] .
Heterogeneity: Tau? = 3.49; Chi? = 805.65, df = 7 (P < 0.00001); I = 99% 4 2 : 2 jt
Test for overall effect: Z = 3.35 (P = 0.0008) Favours [RATS] Favours [VATS]
(c)
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RTS VATS Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Benedetto Mungo 2016 7 53 24 80 18.1% 0.36 [0.14, 0.90] - =
Cui, Y. 2020 364 4537 2161 4537 21.1% 0.10[0.08, 0.11] -
Jin, R. 2022 7 157 9 163 17.6% 0.80[0.29, 2.20] - "
Lee, E. C. 2020 1 118 3 49 10.3% 0.13[0.01,1.29] ¢ -
Li, R. 2022 1 292 2 292 9.8% 0.50 [0.04, 5.53] "
Veronesi, G. 2021 3 38 2 39 12.6% 1.59[0.25, 10.06] -
Zhang, Y. 2020 1 257 3 257 104% 0.33[0.03, 3.20] "
Total (95% Cl) 5452 5417 100.0% 0.35[0.12, 0.97] —~—
Total events 384 2204
Heterogeneity: Tau? = 1.30; Chi? = 34.97, df = 6 (P < 0.00001); I = 83% 0_=05 sz ] 5 2‘0

Test for overall effect: Z = 2.02 (P = 0.04) Favours [RATS] Favours [VATS]

(d)

Figure 2. Forest plot of the included studies for operation time (a), blood loss (b), number of lymph node (c), conversion to
open surgery (d)
2. AR FARETE (), KIME(D), HBEHE(C). BAFBMFR)PIFHE

J\IRF FEER AL T G TGS B R 0 8dE . RATS 4SRRIk 4525 & FI450h 116 1>, VATS 414
9.4/, Meta 5 #H1 7R, RATS 4LiE R Ak 4530 R 1 2 £ T VATS 41(MD = 2.29, 95% Cl = 0.95~3.63, I°
=99%, P = 0.0008) (/&1 2(c)).

LI R 7O I TR . 10 Meta 70 M7k, RATS A 7T F R CE EE VATS 41
/L(OR = 0.35, 95% CI = 0.12~0.97, 17 = 83%, P = 0.04) (/] 2(d)).

33.2. RIERE: BWEHRKREE, MESIREE., ERMANE. B2HLE

B SR T O T BB PR BRI 1) A . 7E RATS Z0rb, BEF PR BRI 1) (22 5 F 80N 3.79 K,
MAE VATS 1N 4.4 K1 Meta 237 s, RATS 20 19 50 % 3k i eF 1) L VATS 475 (MD = —0.22, 95% Cl
=-0.42~0.01, 1> = 98%, P = 0.04) (/4] 3(a)).

PYIGiRTE Fe$R At 7 o T Bl i 51 S B EE . RATS ARG A5 EL &N 745.01 =T,
VATS HK 715.6 ZF, meta 7 s LEs N F ARG8T AREAR G S5 &7 0% E R 2 7 (MD =
60.20, 95% Cl = —59.09~179.48, 1 = 96%, P = 0.32) (4] 3(b)).

RTS VATS Mean Difference Mean Difference
Study or Subgroup Mean _SD tal Mean SD eight Random, 95% CI 1V, Random, 95% CI
Benedetto Mungo 2016 3.75 0.75 53 3 0.33 80 7.5% 0.75[0.54, 0.96] -
Chen, D. 2020 35 15 50 4 1.33 80 5.5% -0.50 [-1.01, 0.01] ]
Chen, D. L. 2022 62 37 107 7.7 53 144 24% -1.50[-2.61,-0.39]
Feichao Bao 2016 53 37 69 44 17 69  3.0% 0.90 [-0.06, 1.86]
Haruki, T. 2021 4 167 104 6.75 317 286 5.6% -2.75 [-3.24, -2.26] -
Huang, J. 2021 349 115 335 4.09 157 35 75% -0.60[-0.81,-0.39] -
Jian, Z. 2022 234 0.13 30 225 0.25 32 8.0% 0.09 [-0.01, 0.19] I~
Jin, R. 2022 275 017 157 275 017 163 8.1% 0.00 [-0.04, 0.04]
Lee, E. C. 2020 331 046 118 325 0.75 49 74% 0.06 [-0.17, 0.29] T
Li, R. 2022 4 033 292 4 033 292 8.1% 0.00 [-0.05, 0.05]
Qu, C. 2022 425 05 316 5 03 316 81% -0.75[-0.81,-0.69] -
Veronesi, G. 2021 425 0.75 38 4.25 0.75 39 6.7% 0.00 [-0.34, 0.34] 1
Zhang, Fan 2022 225 0.25 54 175 0.25 43 8.0% 0.50 [0.40, 0.60] -
Zhang, Y. 2020 3 0.33 257 3 033 257 8.1% 0.00 [-0.06, 0.06]
Zheng, Liang 2022 214 1.19 43 258 0.88 43 6.0% -0.44 [-0.88, 0.00] ]
Total (95% CI) 2023 2243 100.0%  -0.22 [-0.42, -0.01] L 4

Heterogeneity: Tau? = 0.14; Chi? = 805.06, df = 14 (P < 0.00001); I* = 98% !

Test for overall effect: Z = 2.03 (P = 0.04) Faﬁours EI;ATS]O FavoJrs V. A%’S]

@
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RTS VATS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen, D. L. 2022 887 398.4 107 9515 4489 144 229% -64.50[-169.73,40.73] -
Jin, R. 2022 835 96.67 157 724.38 132.08 163 27.5% 110.62[85.33, 135.91] -
Zhang, Fan 2022 506.88 109.38 54 263.12 55.63 54 27.2% 243.76 [211.03, 276.49] i
Zheng, Liang 2022 362.91 338.96 43 460.35 150.71 43  22.4% -97.44 [-208.32, 13.44] -7
Total (95% Cl) 361 404 100.0% 60.20 [-59.09, 179.48] ’
Heterogeneity: Tau? = 13317.30; Chi? = 75.66, df = 3 (P < 0.00001); I> = 96% b J . ' ’
Test for overall effect: Z = 0.99 (P = 0.32) -500 Fa\l_ozlfl’(; [RATS]O Favoursz[\ioATS] 500

(b)
RTS VATS Mean Difference Mean Difference

a 2 a ig d 1V, Random, 95% Cl
Benedetto Mungo 2016 5 05 53 5. 25 0.75 80 7.0% -0. 25 [ -0.46, -0.04] -
Chen, D. 2020 45 15 50 6 1.67 80 6.0% -1.50[-2.05,-0.95]
Chen, D. L. 2022 86 39 107 108 54 144 38% -2.20[-3.35,-1.05]
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Figure 3. Forest plot of the included studies for Chest tube removal (a), total

stay (c), total complications (d)
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Figure 4. Forest plot of the included studies for total cost
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Table Al. The details of the search strategies
Mz 1. AR R R

Database Search strategy
#1 "Carcinoma, Non-Small-Cell Lung"[Mesh]
#2 "Carcinoma, Non Small Cell Lung[Title/Abstract]) OR (Carcinomas, Non-Small-Cell
Lung[Title/Abstract])) OR (Lung Carcinoma, Non-Small-Cell[Title/Abstract])) OR (Lung
Carcinomas, Non-Small-Cell[Title/Abstract])) OR (Non-Small-Cell Lung
Carcinomas[Title/Abstract])) OR (Non-Small Cell Lung Carcinoma[Title/Abstract])) OR
(Non-Small-Cell Lung Carcinoma[Title/Abstract])) OR (Non Small Cell Lung
Carcinoma[Title/Abstract])) OR (Nonsmall Cell Lung Cancer[Title/Abstract])) OR (Carcinoma,
Non-Small Cell Lung[Title/Abstract])) OR (Non-Small Cell Lung Cancer[Title/Abstract])
#3# 1 OR #2
#4 "Robotics"[Mesh]
#5 "Robotic Surgical Procedures [Mesh]
#6"Robot*[Title/Abstract]) OR (Robotic surgery[Title/Abstract])) OR (Computer-assisted
surgery[Title/Abstract])) OR (Robotic Surgical Procedures[Title/Abstract])) OR (Da
Vinci[Title/Abstract])

PUBMED 47 44 OR #5 OR #6
#8 "Thoracic Surgery, Video-Assisted"[Mesh]
#9 (Carcinoma, Surgeries, Video-Assisted Thoracic[Title/Abstract]) OR (Surgery, Video-Assisted
Thoracic[Title/Abstract])) OR (Thoracic Surgeries, Video-Assisted[Title/Abstract])) OR (Thoracic
Surgery, Video Assisted[Title/Abstract])) OR (Video-Assisted Thoracic Surgeries[Title/Abstract]))
OR (Video-Assisted Thoracoscopic Surgery[Title/Abstract])) OR (Surgeries, Video-Assisted
Thoracoscopic[Title/Abstract])) OR (Surgery, Video-Assisted Thoracoscopic[Title/Abstract])) OR
(Thoracoscopic Surgeries, Video-Assisted[Title/Abstract])) OR (Thoracoscopic Surgery,
Video-Assisted[Title/Abstract])) OR (Video Assisted Thoracoscopic Surgery[Title/Abstract])) OR
(Video-Assisted Thoracoscopic Surgeries[Title/Abstract])) OR (Video-Assisted Thoracic
Surgery[Title/Abstract])) OR (Video Assisted Thoracic Surgery[Title/Abstract])) OR (Surgery,
Thoracic, Video-Assisted[Title/Abstract])) OR (VATS[Title/Abstract])) OR (VATSs[Title/Abstract])
#10 #8 OR#9
#11 #3 AND #7 AND # 10
#1 MeSH descriptor: [non-small cell lung cancer] explode all trees
#2 (Carcinoma, Non Small Cell Lung): ti, ab, kw OR (Carcinomas, Non-Small-Cell Lung): ti, ab, kw
OR (Lung Carcinoma, Non-Small-Cell): ti, ab, kw OR (Lung Carcinomas, Non-Small-Cell): ti, ab,
kw OR (Non-Small-Cell Lung Carcinomas): ti, ab, kw
#3 (Non-Small-Cell Lung Carcinomas): ti, ab, kw OR (Non-Small-Cell Lung Carcinoma): ti, ab, kw
OR (Non Small Cell Lung Carcinoma): ti, ab, kw OR (Nonsmall Cell Lung Cancer): ti, ab, kw OR
(Carcinoma, Non-Small Cell Lung): ti, ab, kw
#4 (Non-Small Cell Lung Cancer): ti, ab, kw
#5 MeSH descriptor: [Robotics] explode all trees
#6 MeSH descriptor: [Robotic Surgical Procedures] explode all trees
#7(Robot* OR Robotic surgery): ti, ab, kw OR (Computer-assisted surgery): ti, ab, kw OR (Robotic
Surgical Procedures): ti, ab, kw OR (Da Vinci): ti, ab, kw
#8 MeSH descriptor: [video-assisted thoracic surgery] explode all trees

The #9 (Surgeries, Video-Assisted Thoracic): ti, ab, kw OR (Surgery, Video-Assisted Thoracic): ti, ab, kw

Cochrane Library

OR (Thoracic Surgeries, Video-Assisted): ti, ab, kw OR (Thoracic Surgery, Video Assisted): ti, ab,
kw OR (Video-Assisted Thoracic Surgeries): ti, ab, kw

#10 (Video-Assisted Thoracoscopic Surgery): ti, ab, kw OR (Surgeries, Video-Assisted
Thoracoscopic): ti, ab, kw OR (Surgery, Video-Assisted Thoracoscopic): ti, ab, kw OR
(Thoracoscopic Surgeries, Video-Assisted): ti, ab, kw OR (Thoracoscopic Surgery, Video-Assisted):
ti, ab, kw

#11 (Video Assisted Thoracoscopic Surgery): ti, ab, kw OR (Video-Assisted Thoracoscopic
Surgeries): ti, ab, kw OR (Video-Assisted Thoracic Surgery): ti, ab, kw OR (Video Assisted Thoracic
Surgery): ti, ab, kw OR (Surgery, Thoracic, Video-Assisted): ti, ab, kw

#12 (VATS): ti, ab, kw OR (VATSs): ti, ab, kw

#13#1 OR #2 OR #3 OR #4

#14 #5 OR #6 OR #7

#15 #8 OR #9 OR #10 OR #11 OR #12

#16 #13 AND #14AND #15
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Continued

#1 'non-small cell lung cancer'/exp OR 'Carcinoma, Non Small Cell Lung': ab, ti OR 'Carcinomas,
Non-Small-Cell Lung': ab, ti OR 'Lung Carcinoma, Non-Small-Cell": ab, ti OR 'Lung Carcinomas,
Non-Small-Cell": ab, ti OR 'Non-Small-Cell Lung Carcinomas': ab, ti OR 'Non-Small Cell Lung
Carcinoma': ab, ti OR 'Non-Small-Cell Lung Carcinoma': ab, ti OR 'Non Small Cell Lung
Carcinoma': ab, ti OR 'Nonsmall Cell Lung Cancer": ab, ti OR 'Carcinoma, Non-Small Cell Lung'": ab,
ti OR 'Non-Small Cell Lung Cancer": ab, ti

#2 ' Robotics '/exp OR ' Robotic Surgical Procedures'/exp OR 'Robot*": ab, ti OR 'Robotic surgery':
ab, ti OR 'Computer-assisted surgery": ab, ti OR 'Robotic Surgical Procedures': ab, ti

OR 'Da Vinci'": ab, ti

#3 'video-assisted thoracic surgery'/exp OR 'Surgeries, Video-Assisted Thoracic': ab, ti OR 'Surgery,
Video-Assisted Thoracic": ab, ti OR "Thoracic Surgeries, Video-Assisted": ab, ti OR "Thoracic
Surgeries, Video-Assisted': ab, ti OR 'Thoracic Surgery, Video Assisted': ab, ti OR 'Video-Assisted
Thoracic Surgeries': ab, ti OR 'Video-Assisted Thoracoscopic Surgery': ab, ti

OR 'Surgeries, Video-Assisted': ab, ti OR 'Thoracoscopic': ab, ti OR 'Surgery, Video-Assisted
Thoracoscopic”: ab, ti OR "Thoracoscopic Surgeries, Video-Assisted': ab, ti OR "Thoracoscopic
Surgery, Video-Assisted': ab, ti OR 'Video Assisted Thoracoscopic Surgery': ab, ti OR
'Video-Assisted Thoracoscopic': ab, ti OR 'Surgeries': ab, ti OR 'Video-Assisted Thoracic Surgery':
ab, ti OR 'Video Assisted Thoracic Surgery': ab, ti OR 'Surgery, Thoracic, Video-Assisted': ab, ti OR
'VATS": ab, ti OR 'VATSs'": ab, ti

#4 #1 AND #2 AND #3

EMBASE

#1 TOPIC: (non-small cell lung cancer) OR TOPIC: (Carcinoma, Non Small Cell Lung) OR
TOPIC: (Carcinomas, Non-Small-Cell Lung) OR TOPIC: (Lung Carcinoma, Non-Small-Cell) OR
TOPIC: (Lung Carcinomas, Non-Small-Cell) OR TOPIC: (Non-Small-Cell Lung Carcinomas) OR
TOPIC: (Non-Small Cell Lung Carcinoma) OR TOPIC: (Carcinomas, Non-Small-Cell Lung) OR
TOPIC: (Non-Small-Cell Lung Carcinoma) OR TOPIC: (Non Small Cell Lung Carcinoma) OR
TOPIC: (Nonsmall Cell Lung Cancer) OR TOPIC: (Carcinoma, Non-Small Cell Lung) OR
TOPIC: (Non-Small Cell Lung Cancer)

#2 TOPIC: (Robotics) OR TOPIC: (Robotic Surgical Procedures) OR TOPIC: (Robot*) OR
TOPIC: (Robotic surgery) OR TOPIC: (Computer-assisted surgery) OR TOPIC:

(Robotic Surgical Procedures) OR TOPIC: (Da Vinci)

Web of science  #3 TOPIC: (video-assisted thoracic surgery) OR TOPIC: (Surgeries, Video-Assisted Thoracic)
OR TOPIC: (Surgery, Video-Assisted Thoracic) OR TOPIC: (Thoracic Surgeries,
Video-Assisted) OR TOPIC: (Thoracic Surgery, Video Assisted) OR TOPIC: (Video-Assisted
Thoracic Surgeries) OR TOPIC: (Video-Assisted Thoracoscopic Surgery) OR TOPIC:
(Surgeries, Video-Assisted) OR TOPIC: (Thoracoscopic) OR TOPIC: (Surgery, Video-Assisted
Thoracoscopic) OR TOPIC: (Thoracoscopic Surgeries, Video-Assisted) OR TOPIC:
(Thoracoscopic Surgery, Video-Assisted) OR TOPIC: (Video Assisted Thoracoscopic Surgery)
OR TOPIC: (Video-Assisted Thoracoscopic) OR TOPIC: (Surgeries) OR TOPIC:
(Video-Assisted Thoracic Surgery) OR TOPIC: (Video Assisted Thoracic Surgery) OR TOPIC:
(Surgery, Thoracic, Video-Assisted) OR TOPIC: (VATS) OR TOPIC: (VATSS)

#4 #3 AND #2 AND #1
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