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Consensus of Chinese experts on navigation guided transbronchial interventional diagnosis and
treatment of pulmonary nodules
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[Abstract] With the improvement of people's health awareness and the popularization of low-dose spiral CT (LDCT)
screening, more and more pulmonary nodules have been found. Pulmonary nodules gradually become a common and frequently
occurring disease. The diagnosis and treatment of pulmonary nodules has also become a clinical problem. The rise of transbronchial
pulmonary nodule diagnosis and treatment technology guided by various navigation technologies provides possibility for more
minimally invasive diagnosis and treatment of pulmonary nodules. Navigation guided bronchoscopy is in a rapid development stage
both at home and abroad. In order to standardize and promote the development of navigation bronchoscopy technology in China,
Committee for the Prevention and Treatment of Senile Tumors of the CSCO organized domestic experts with rich experience in this
field to jointly agree and write the consensus.

[Keywords] pulmonary nodule; bronchoscopy; surgery, computer-assisted; minimally invasive surgical procedures

MEZAHREENATERGNSHNE, WEFEARERATERGNSENES, mERBEA
K FE. MK A & ¥ 5 CT(low-dose CT, LDCT) & 7 & I E M i, (/& 4% % T B, LDCT
fiEfEaERER GRETEWRN, GRGTHETHREE, FERIERENHE. FRF. BXME
|/)V'Fﬁi%fiiﬁE(Tl(nationallungscreeningtrial, NLST)@??’T}K@Q, 391% A 5FFE P H1IPMEZ>4mm B E T,
Tl 4540 20 7 1.0% . % B i 45 47 B A H) 3K 4 2096~8096', (LT 9 AR AT 0.7%~2.396
CTUBRRERRPMAETREUHNEERE, BAMETNADN, BEMAEHBREEREZNE
Fo AT, RATAPEHEARENFEHR EHIATHEHA TN, LEATEEREANFET, BELEN
VW AR, AREFFERNNYGM T, SHENRE, AREZNFEETEANRNBIE NS 3
TEFDWET . dTHERAERMET W REDH R ET 7%, BHLE®R. ik, WETHLHE
B IT B AR N I R R AR A B 1R R
FAEFETEALRAKAEIENTH, SOREHATES, BAAUHEN, Z2EFHNMHE, BEWES “X

[@E1EE] W%, E-mail: huyi0401@aliyun.com



IEIEEAG 20030281 s 50l

RN, RMEEROOH TR, AW, ¥AXAEHE TR LM EE, EHT P58 fiE 60 i
FCi6 97, %t JE [l AL i 7 7% (peripheral pulmonary lesions, PPLs) 7% i6 (AL H 4 R®. A K 69 5 A 4m 6] 44
Ji#HZ% T GPSEMRGL, Mo FHEANTEIXAEALATHELHERINESR, EXAEHNLBTEEH
E ey BEERAE, LETERAMEK, MELHFMBEANTE LR, DT MRS AR R,
FMAEHEPPLs DB FRETHKRMEEZNIER, CRAFPEMNTREGARRE, AT, 1EH—TH %
WP THEAR, FMATHEBEAGRHENFMEE,. RENHBRERBREARNELERARFNESR, &
MEMAEENMAL L, AT EAEHBEHFMAECRIANKE, FEIEKMNE ¥ 2 (CSCO)EF MWH
BFERERCULENEZOBRE L FENLTR, ERFEHRET (FMIFTEXAEME T AMNDLH
Bty wEE R AR,

1 SMSERERNSERRKRILE

TR FABFEA K, FAMAE R LN ISR E 52 ATECA (virtual bronchoscopic navigation,  VBN) &
SEHF XA B ALEUA (real-time bronchoscopy navigation, RBN); % B #1F 7 Kok, BMATHEL AL A A
If;‘f‘%f’ﬁ&ﬁﬁ%ﬁ/\ﬁﬁﬂ)]471/’:u"‘és’f}%(robot-assistedbronchoscopy, RAB), A 4988 45 VBN, RBN & RAB 3 /N4,
1.1 VBN VBNETCTZ4mEEA, HAEFWCTREHFEFNFMAL, PRENLXAEHENNE
BRG A SENER, NAEILENLLEHRE, BETHATHBREETE, HEEREERFAAK, 7
B XAERE Bk EAREEATER ., 1998 F, Higgins ¥4 VBNH#HAT 7 il BRI LELMARELN, 53
SAUE AR, BLF VBN B4t A B 1], ELXEE AR /N T 2 om B E0 R b B LGRS0,

E A7, VBN %% £ %A B A E 4 &) Directpath £ 4 & % 1§ i LungPoint & 4t . LungPoint % %t X # 7% 4
LungPro % 4 5 Archimede A K (M &£ KE R 4), £ MERIAL/EPLERFMAL. X TAXIEHAEN
PPLs, LungPoint R AT LM F| SR IT THRAKENE, EFEAELREHETNCEN, FFLELBHX
AEFER; ATERGNRE, FH LA LAEE N F (radical endobronchial ultrasound, R-EBUS)= X %4
B B 3k e R R FATHRAE, AT A LA A E PPLs, LungPoint R A AWM X A EH T LM L4 T
ik A (bronchoscopic transparenchymal nodule access, BTPNA) 7] {# 2 % A & 45 i 4N Al L E R K 8 SR X A%
TR, B LB R RS IR, [EREARTFEAX LB T B
1.2 RBN RBN B} # # F L £ A % %% (electromagnetic navigation bronchoscopy, ENB), 2 E# 8 X A& 5% 5
W EMRAREE S, EPENNXREHEREXLEME, wah e b AN KO GPS A4, 7%
B 5| § %97 T EL |35 PPLs, 1998 4F, Solomon % )k F 20 4y 52 % F i | ENB, Rt 7 5Lt L S8 & ALH A
BT AT Mo 2006 4, Schwarz 1 KT R T IR AT A, L ENBE— M %4, ARHHER A, 20194,
KA AR E B9 NAVIGATE # 72 % R £ 7, ENB Xl 41 B/ & 09 41 SUREUK h 94%, 5 W7 & 4 73%Y. B AT,
ENBEIE K LEARS ZWLAEHIME L

EBN BT RAHE3IF: ()ARIMAK . ¥ DICOMAE R iy CT R4 B AE ¢ N\ ik AR KM, =%
ERARENTREHER, FCERRE, REAFRRERENERLAE, ERFMBEZ. QEME
W, APRLAEHERBEENEMTE, WRENALETHEG LA NIRE SRR L LEHATIOR,
G)ARF R, MFEAMAXNBZEEXRFHE, WEBIE MR, 2TEAEENFERER, HTER. Al
K B RS, B BT FK 4% A IE B9 ENB £ A % %/ B SuperDimension . B FF # LungCare % 41" X Veran #J Spin

SuperDimension 2 4L B #l & A R 2| & LR, WnMENEMRFEREKBEERZAANEE, TETAK
450, 90°K 180°3f, HBFAEY, MU AL RETME FE TR R FE WS T i, Hib ka4 LI 22
H, HTHEKBEEIME N 2.6mm, FrLRERAEEREE3.0mm BT AL AEFHEN.

LungCare%%i{i%é@ﬁ4ﬂ’;ﬁ[ﬁ]ﬂ\fé(O.75mm\ 1.15mm. 1.45Smm. 1.95mm), W%K@ﬁ%ﬂ’]%%ﬁﬁ
(guide sheath, GS) K L AEFHE A . 4 X A EH A &4 4 ENB, R-EBUS X & % # (ENB-EBUS-GS), = #
%0 A& BiA £ 454 ENB, R-EBUSJE LungCare A 4% A B E X, REHTA A FLATW AR, (EF
Ml FMEXAERRAIF TN, EARETEAAEEZEN) WENUAMTEGREH, i —F
25 % % ¥ (SG-200C, HLAKEHT) K —F 4L 5 4 8 (SG-201C, HEAREHN), 4ME4HH]H 1.95mm K 2.55 mm, B4
AR RLGE R B N L AT HE o B A KA B REBUSTR L Z W 5 ENBEC &£ A, @3 SEHH A 1.7mm &
1.4 mm # UM-$20-20R % UM-$20-17S( B4 & #7) .



Med J Chin PLA, Vol. 48, No. 9, September 28, 2023

Spin R LW EARS . AR R FR RS E AR R sht, RSN T T LM RERERELRE,

It b7 VLR R #i X % K R-EBUS, Spin 2 4u# B T Z 4, &3 90° 180°H #, 4ME Wy 2.6mm, —KE 4
e T EER, EE A LE NEMIE. Spin RALE B E& X REHE N FMIERE I FRN TR E,
8% “alinone” —3RPBFY, Fl—&FAMEABREFTRTELZXAELEE L2 A ##H,
1.3 RAB RABHEIMHME=H FEH BRI AE T NERTHEME, 5HEA40mm B LI EHAL, RABH
BEN, e HNEmG WA, AEFEFHTAM, BEURAENE, #TEEIH R, AR TR %
TERE ], AEAT RO S & FE . BRI, K19 FDA#bf b 1 89 RAB & % 4 Auris Health #F 4 £ Monarch % 4t (2018 47 3
H %%ﬁt)ﬁlntuitive Surgical@?ﬂiﬁ'ﬂ Ton % 4:(2019 4 2 F 3};%[3)0 N ¥ 75 RAB k4 E 7,

2021 4%, Chen U & By % — /> Monarch £ 40 th % F 00 | ATHEVE . #T AT ME#F % (BENEFIT), € fiL ik 3 &
H962%. BRI, H—TKT Monarch R4 80 % ., FIEME . £ E#F % (TARGET) EfE 3 B 3%, UK 30
A EIT 1200 1 % RABE B B, HF20235F 12 ATk, 7 —FAKkTIlonRAEWEE | LH0, AHE
M b 5 #F 5% (PRECISE) th, EAE#ATH, T4 A 3607 B, B AT LR &R % 4 B4R,

R, RABMATA RN, FARXZBEAHR, BAFELFE, MERKE, 5085, HaERE
A s T WAL A — e R DT, RBEIAM B R LR, RABERK — Bt Wl n —f AT
BB T ANATIEK, AeaERAREEAMNEEZSE B, HLAMBEXENE K,

2 FREREER

21 BIERMEAME BERAGAPERIINGERELERGFARSNREEZE, REDXTERRER
2 RATH (R AGEDIT BRI R B E AL (2019 F1R)), FNMREFERER & EREN LA /N 20m%
ETFREMSFMBABH AER DT HRMER, B TRERNRERS, NFRER4TAFE RS, KBEER
HWmE, ERENTRESE, ETIHREE.
22 RERBR (DBREHNFRAFALAEHENERE, GEFTEORFHRNAZEN, EHESHA
5. BEXERE, EPis, HEXERAERIKRES, QFEMAME LS, TELHERBEIEK
B Q)RR FEBRE T F T A& KA S AT B (4)TF R S ABOARH B & LA I8 7 5Ok
WL FRARAYRE RS, ¥EARERS N LEE B ERER, THH BN EETTFHE
Ko O)FRFMBAMBEXAEDBEARNEER, TTREREXREILEHEF, LERATHMLE
El kiR
23 AR R (PRARDTRARGEREAEEALLQIIIFR)), XREHIMERRE T ZAFK,
AXAEHRHER. HAMHEBRAREREFABRTERAFA, Bk, SMBHAERDTREL HEL T
ARG Bh ¥ 5 W ARH KB F 7 ko
AXERAAFBRENRUN L LW EARSERES. REEZED6NMAMAGRIEI. £ LRE T
*F, Z2H5RRFD TI00HZERFRERNGFRAGD T RIFLIRNEE, HEEHEHK.
HTHREERET ZREE, FhALA L RES RN KB ET,

3 HBIERE

3.1 I BAE
3.1.1 PPLs MM (DM TERAEHE AR ANNHAAEERR L LR, TERMER I, Lf
XA EMEH M PPLs B it & FMBA . Q)X THARRME, AHETLE . FRBAM RN KKHE, 5—
WiRE R R, HECTE B TERES KN KB EEMK, THEFERFMAGEHATEMEL.
3.1.2 PPLs/MNRHRATE AL xt T2 WS T M T BB MY iy PPLs, HAMEFE JFiPE AR PR UK ER
M EEMETH, THHFMAERIAIATEA

PRI NG, WATARE., BMACELLEF NN ES, CTH FEMANR A, E
ERFRMAEHET A,
3.1.3 PPLs Wy H B 46T MIBIAH IS K& KRS, AR E 5 T PPLs AR 16 M Y Rk oy £ B 3E I iF 45
(DFEABEHELFRETH TR REGE TSN PPLs, Q) HHA<3em, BHEHHE1am Mk,
BEHEAME2cm L b, Q)MBELEFTHRELMN<EAN . WS A 4B M H g 89 3E 5 7 AR 32 LR JLE Y
W



IEIEEAG 20030281 s 50l

32 HRIE SMATHEERMESFEAAEHEEN, BERTEE (RADHET T LR EHESE RN
(2019 4 Ji)) Y,
HTHREENTERBRM, HFFREAR T TRENE, EH 2L MMM ENLECREEE®RE, £
FhHE: ()EECTRTEFOANEHUHMLELENFILE; QCTRRAFEMAMN . ARIFHAWE; (3)
KRB, BHEAYERE; WETHEEFETEAEZSMARELENERL, WRAMHNEHNFELE

LR MAEHEHE.
Wok, B E R EEA AR, W %k EFR, RECRERERENEZLTHELEMAFETHA
HEIEIT o

3.3 Rug4

331 FE&EVHES BEWENLTHERSMARARANBEGERER-F, TEERNEE<L2Smm I E
AHRECT 5B, FUDicomBR L EEFMELNX R L. MBCTRWEREM2ANHE, K
AREFEFAGFEENELEE,

Veran # Spin L F M A A M TEAMEZRAF ML R T ERAANTH, B ERERERSS,
XECTHEAFLFXET, RAMNCTHE, EREXRECHE: (DEENFHLERAKRXET2HCT
BREBHE; QBERFHTARANTFHTARREG 2 HCT Y G IR,

332 ARWH FHEFAEEFRY, TEAWMHEXERREAAE, REEREATELDY, THEAZFALER
FORBEAIR A, BRI 5B (RAL BT E b LR EF A E A S A w2019 FK)) P,

RATF@B r, a7 EEERRRNOH . KA, RAREERERE ., FRLALHKFE, RAAX B
B, FEAKRFHNBLENAE ., SR NREER, ©EREE KM EFHY, THEEEZHENTAT
MR EE, LYERFERERWNCTHEALTIARELERE.

WREAFTHREANRNEHFTHRTE, MAFRRXEHATRNES, FHERARFTHEHIAHN
ko, BHERRXERA;HEREHLET,

333 #MEE (DIXAEH. REFAIMALARFEHERL A TR N LAE S LungPro EW F M AL
TEEHM, RN EAAEETHHRER. NEESMWAE, BURAEAZAERAEE, UATRENR
Wk, RIERFPBRM B, EERE L FHAFE<40mm, THEILA>1.8mm B A XA EH, wEAE Y
BP-P290, 4 AV iy AL T B4 AN R 3.0 mm IR A X A€ 45, FF B B4 MR 1.0~1.2 mm 8 20 75 4 4t
Spin B, 8% 3 AT & 41 5 LungCare B = H.8 /T R A FH6 A5 € Mah @ (L T EHAT S AUE L, EREATAF
E=2.0mm WA EH, EMREHEENLAE R RIETH R T HEHA . SuperDimension H 7 AT £ 4 %
BB RIATERE, TEANE28mm, Q)FERTIE, RFEXANLAERA T RRENFMIEARAERT
B, BEFEREFTANESH (S Z 1.5~1.8mm) . 4 7E & 4 (47 1.0~1.2 mm) . F #| 4 (18~20 G, 447 1.8~
2.0 mm, ﬁlﬂLungPro e, & i | T BTPNA 4 A&t Flex-needle 18 G F 7 41, 42 1.9 mm)ﬁ*‘b’(‘ﬁé]ﬂﬂ@,m%o Veran
B Spin B MAATE E WM EME SN ERMS., WRMEFHNd, CIRBEFERSI FHELE, WEMK
BT K201 B3, HFAMF1.95mm 8 5] F ¥ . SME 1.5 mm By E AR S RANME 1.4 mm 8 20 80 A . 7 A& T BN B A
07 B A A AR R IATEA, WEEZ/REAE AL RE L, MEL2H N L1, 14, 1.8mm, TRFEELEFE
FHBFANEIE, Q) FMAAKEMN . ENFMEEHREMN, B FHRE R EEELE, TS EHE
WEMEME ., B EAR, BEMLTE . EKEHEIAXNELARE, O)FMAHNEE. TREELEFN
e %, 445 P2 337 3F 4 (rapid on-site evaluation, ROSE) % & #1 £} & & #% % . REBUS(# A /M & 1.4mm X
1L7mm), HAHBEE&E(WBARCHE., ACTHENCHESE), EREEMKE LR EFTHEEREL
&%, S)H M, RELKNBRERS, ENFRAMMNECHEMN, WHEH, 5% EEXE; MY FHB
% T A BL B S IR SOR O AT ROR &

34 FAIE HUWENERNFMASEHE VBN MENB, HBIENEARFEEREMMU, E—BEEK
TR R AT E R

34.1 VBN#EHRE AHFTETRER, EHOFARECHELE, WRRBFHEREEET, BRREZ4A
s HEAREAAR, FHNERE XS, HEEE N AN ENEEFHATICR; T2 AeR
Y, R 3T 4 B € L% & (20 R-EBUS 2 C & 40 ) ¥ 4T 94 1A Ja BUA 3 B B BUM

3.4.2 ENB#{FiE ENB#IEMAZL VBNEKR—F, #HiAWwT: EXFETRER, £HTTALEHER
w, WEAHEFBERERAAT, RhEL28800Y; A ELSEHANTEAEAIESmmAL, EF



Med] Chin PLA, Vol. 48, No. 9, September 28,2023

KR EAEAT, HATRENEM, F5RTARN B AT, T EARE S R 5% 58 AR BT R 09 B2 3 N\ 2% 4 K
B, AREFEFMELGGHEETFORRFANAMN A, Y REH TR R ERN G, 85 E kg (w
R-EBUS 3 C 8 4 ) AT # A J5 UM 3 8 UM 6

Veran $ AL AR F 2B H Wl BH PR A, FRE#ECHEL#TRE, THAESEHNN T
FLRCE R, BIERBAHE TR ETRITERF, FAEWET A LR ENTRET(RERT)IAM
3.5 RE#NHLEINE SMACEBAKAR/EEHEN, HEMWAGH R TZEHER., REH
KRG WA AR A d, HREMRE ., &R R ER,

Wl EHEENFLE, EXAREFEA AL DRIE, THASI XA EHEEH R ME R iy /NA#E Pk fr,
REpn TR ETHREARY ERE, Biisy, 1F oA R £ KESH4TIE i, F4 5 # e A
sy, BEERETR. BOBREXEAFHARE, PFEASODHAFLZRMNDESRESSIFF AL
f, AARMEMRNGREZHES, BENT THET XA EAOMATEMNA SN makE, —B K4 ™
T, THREEMI MRFHE LR,

AEERTRHEBEED LR ENEE, ATHRERSERTAENES, THIRA., BRELEREH
ThE. YEXHAWEWAWE, FEEZHEARIRTR. AHXET, FMACEREAMNAESE
H 3.1%~5.9%, XA 2.0% T E % M AR5 T we,

4 REEEE

AR TRGMBFHXAERNERERLY, FREFMHES X AECHERENERSER, KB XERE
URKRBEREFNE RS BEAENRET . BELRBELEHE, A AEAGEEIEET2MUREFTAYE
HAR, XTHRERAREN FMHEXAEELE, W TLXREFHABKALTRED, BEBENT,
41 EEEH ABLEWNHEBRREBEHERAN, FAHA TR, PEEBEAT, ARYEEIHR, AF %
Bokkok b, BRAFHERAREIFAR.

42 XEKE LEEEBREARNES L, oW KEANERTRE., 2%F % FRHELRE ANET
BT AP, WA T FEHRATREREE, 1% T FESEERE O EH, 2% T FEFFEFREATA
& WK TR

43 HHEFTHITEANEBREIREE ASMBEHTEXREMETNIADITE, KEETS N8 E T
R, FREBEEAR, REBYWELRS, EFARNTEAEEREED, 2EZAF: (DELL 4.
RHEFEMRER A EFRT R %A% A (8~10L/min, 3~5min), Q)AEFERA ., ZWFHFEH 755 XU
FRAESERE, AHGRBETLAEGERAANKEANTE, TATRESL., HERKNEE, Q)FEEA
S, MIAYABEO#HTREAR, ETENNEFTRAEARE. BERLGERTREL, HEKKHE
EMXAEEDITHE. WERBER. GABRLEN TERAEAN LT HE. GHBREHERACHELEE
REER, FRBEAEANARS S, UBKRKEAMENLER, BDFLESHE LD,

44 KEFSREF BEEZRMEHAEEDLT, HABATEABF ST &, LA TAFEESR
B, HERRSFRBERREN RS, M THREES, KEEFTRELELFE. SMXATHEEHEERER
oG R ROREE . BB R A AR,

45 HBTHEERBEERE BEAARSEAXREHEAENE, THL (RAVHET T XAEHELE
KB 459 (2019 48 1)) PR ((GO)AE R LT B #/ ML R IER (2020 1)) P,

GERR, BMBEHIXAEEMNNDTBEAERAEARFETNAMIND R AT PR EEEEEA, M
XKBEABAMKER . ETHANGEREERZAXFRRE, 2FFAT0H 2 ARLER, NAEHE S
BARE D ERE NG EER, FRESMACHEBRENNAEXER, SRHEBHAETHEERNLATEETR
MBI THAT TR, BENNESMHEHATRERENHEXARRESEL FHEXE AN IR K
Fr i, AERFLEFEELINREEER. MESIMACHEI AN —F B RAEX G RO RE, K3t
P —F FH.

EF: WIS ERSE LRl
P R B BE B RS pn), A (I ZE R B e 2 — B puly) 2R KU 2 A B e 28 T B
L), 25 (T GEEAE P/ [E SR IR I PR I A 5 s/ PP T R 2 B B st DR S = e g I 5 ) , - XA g U (75 22 [ B



998

fRICZEE 235 20234F9H 28 H  2548%: 2ol

BEph O BEBE IR EERE ), (T ARE R EM B I BB B ), SKRIERA (WK B A B M E AR R BB ), kA (R
JEAE PO/ R AR I RIS 2205 rhut /b [ B B Be dU st VR R 2 B iR B Be ), T 22 (0 2 s = )

T BREE TR o B R AR R PR B ), 25 (LIRS R M E 207 BR B ), oK TR (e R R B o — =

ey, PR (L R R B /L i Sm oR A M m MRL BR B ), RN (S R B R A AR R ), kAN (B AR R R
MHE AL RURIRBERE), B R (I 4 B e A — PR 2 rhuly)

(&% k]

(1]

(2]
(3]

(4]

(s]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]
(19]

(20]

(21]

Latest global cancer data: cancer burden rises to 19.3 million new cases and 10.0 million cancer deaths in 2020[EB/OL][2021-4-18]. https://www.

iarc.fr/faq/latest-global-cancer-data-2020-qa.

Gao SG, Li N, Wang SH, et al. Lung cancer in people's republic of China[J]. ] Thorac Oncol, 2020, 15(10): 1567-1576.

National Lung Screening Trial Research Team, Aberle DR, Adams AM, et al. Reduced lung-cancer mortality with low-dose computed tomographic

screening[J]. N Engl ] Med, 2011, 365(5): 395-409.

de Koning HJ, van der Aalst CM, de Jong PA, et al. Reduced lung-cancer mortality with volume CT screening in a randomized trial[J]. N Engl ] Med,

2020, 382(6): 503-513.

Patz EF Jr, Greco E, Gatsonis C, et al. Lung cancer incidence and mortality in National Lung Screening Trial participants who underwent low-dose CT

prevalence screening: a retrospective cohort analysis of a randomised, multicentre, diagnostic screening trial[J]. Lancet Oncol, 2016, 17(S): 590-599.

Yang WJ, Qian FF, Teng J], et al. Community-based lung cancer screening with low-dose CT in China: results of the baseline screening[J]. Lung

Cancer, 2018, 117: 20-26.

Callister MEJ, Baldwin DR, Akram AR, et al. British Thoracic Society guidelines for the investigation and management of pulmonary nodules[J].

Thorax, 2015, 70(Suppl 2): iil-iiS4.

Liu YY, Luo HB, Qing HM, et al. Screening baseline characteristics of early lung cancer on low-dose computed tomography with computer-aided

detection in a Chinese population[]J]. Cancer Epidemiol, 2019, 62: 101567.

Rivera MP, Mehta AC, Wahidi MM. Establishing the diagnosis of lung cancer: diagnosis and management of lung cancer, 3rd ed: American College of

Chest Physicians evidence-based clinical practice guidelines[]J]. Chest, 2013, 143(S Suppl): e1425-e165S.

Higgins WE, Ramaswamy K, Swift RD, et al. Virtual bronchoscopy for three: dimensional pulmonary image assessment: state of the art and future

needs[J]. Radiographics, 1998, 18(3): 761-778.

Giri MH, Puri AJ, Wang T, et al. Virtual bronchoscopic navigation versus non-virtual bronchoscopic navigation assisted bronchoscopy for the diagnosis

of peripheral pulmonary lesions: a systematic review and meta-analysis[J]. Ther Adv Respir Dis, 2021, 15: 17534666211017048.

Solomon SB, White P Jr, Acker DE, et al. Real-time bronchoscope tip localization enables three-dimensional CT image guidance for transbronchial

needle aspiration in swine[J]. Chest, 1998, 114(S): 1405-1410.

Schwarz Y, Greif ], Becker HD, et al. Real-time electromagnetic navigation bronchoscopy to peripheral lung lesions using overlaid CT images: the first

human study[J]. Chest, 2006, 129(4): 988-994.

Folch EE, Pritchett MA, Nead MA, et al. Electromagnetic navigation bronchoscopy for peripheral pulmonary lesions: one-year results of the

prospective, multicenter NAVIGATE study[J]. ] Thorac Oncol, 2019, 14(3): 445-458.

Professional Committee on Respiratory Equipment Technology of Chinese Medical Equipment Association, Expert Group on Technical of Domestic

Electromagnetic Navigation Bronchoscopy. Expert consensus on technical specifications of domestic electromagnetic navigation bronchoscopy

system in diagnosis, localization and treatment (2021 ed)[J]. Chin J Lung Cancer, 2021, 24(8): 529-537. [ H [ & 2245 £ Wb 23 WP s 2256 £ H R

Llh Z i, F P UG U U R ER L)AL E R S UE R RS S S T2 ERLANRYTRORHIE L S (2021 )

1. v FE il 22 2, 2021, 24(8): 529-537.]

Chen AC, Pastis NJ, Machuzak MS, et al. Accuracy of a robotic endoscopic system in cadaver models with simulated tumor targets: ACCESS study([J].

Respiration, 2020, 99(1): 56-61.

Fernandez-Bussy S, Abia-Trujillo D, Majid A, et al. Management of significant airway bleeding during robotic assisted bronchoscopy: a tailored

approach[J]. Respiration, 2021, 100(6): 547-550.

Goto T. Robotic bronchoscopy: is it classic?[J]. ] Thorac Dis, 2021, 13(1): 409-410.

Yanagiya M, Kawahara T, Ueda K, et al. A meta-analysis of preoperative bronchoscopic marking for pulmonary nodules[J]. Eur J Cardiothorac Surg,

2020, 58(1): 40-50.

Yang YL, Li ZZ, Huang WC, et al. Electromagnetic navigation bronchoscopic localization versus percutaneous CT-guided localization for

thoracoscopic resection of small pulmonary nodules[J]. Thorac Cancer, 2021, 12(4): 468-474.

Interventional Respiratory Group on Chinese Medical Association of Respiratory Diseases. Guidelines for the application of diagnostic flexible

bronchoscopy in adults (2019 edition)[J]. Chin J Tuberc Respir Dis, 2019, 42(8): 573-590. [ £ [ 25 25 WP 27 3 23 ANFIR 222421 . N
W T S S A A AR R FHFE RS (2019 4R RR) (7] rhARZS AT 24, 2019, 42(8): 573-590.]

Gex G, Pralong JA, Combescure C, et al. Diagnostic yield and safety of electromagnetic navigation bronchoscopy for lung nodules: a systematic review

and meta-analysis[]J]. Respiration, 2014, 87(2): 165-176.

Liu J, Zhang Y, Ye MS, et al. Clinical utility of electromagnetic navigation bronchoscopy-guided microwave ablation in patients with inoperable high-

risk pulmonary nodules[J]. ] Thorac Cardiovasc Surg, 2021, 28(11): 1315-1321. [XI3#, 55, I e #n, S5 2 S S RO B T e AN T

FAR IS I R 7], b O i A SMRHIR R 247K, 2021, 28(11): 1315-1321.]



Med] Chin PLA, Vol. 48, No. 9, September 28,2023

[24] Madan K, Biswal SK, Mittal S, et al. 1% versus 2% lignocaine for airway anesthesia in flexible bronchoscopy without lignocaine nebulization (LIFE): a
randomized controlled trial[J]. ] Bronchology Interv Pulmonol, 2018, 25(2): 103-110.

[25] Deng XM, Wang YL, Feng Y, et al. Expert consensus on (branch) tracheoscopy for sedation and anesthesia (2020 edition) [J]. Int J Anesth Resus,
2021, 42(8): 785-794. [X/IH, £ H 22, 1520, 45 . (GO) WA BESY i /IR e 5L (2020 RO (7). EFPRIRIEF 5 59524, 2021, 42(8):
785-794.]

(GEAEZkE . ABIESR)



