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Abstract

As low-dose computed tomography is gradually applied to the early screening of lung cancer, more
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and more patients are diagnosed with pulmonary sarcoidosis. Therefore, it is particularly impor-
tant to judge the nature of pulmonary nodules. However, the missed diagnosis or misdiagnosis
rate of benign and malignant is high only from the imaging performance. Although transthoracic
needle aspiration biopsy guided by CT has become the standard diagnostic method for the diagno-
sis of pulmonary sarcoidosis, this method has many complications and high incidence. In recent
years, virtual navigation bronchoscopy has become an effective way to diagnose peripheral lung
lesions. This article summarizes the research on virtual navigation bronchoscopy at home and abroad,
and reviews the diagnostic value of virtual navigation bronchoscopy for peripheral pulmonary le-
sions.
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1. 5|15

B AP 2 R, E OO 9 A N RTIIG  A R e B K AR Bk, ™ o N A i
B CPE AR Tt . Fodr, o R R E T T A R SR AL, N 11.4%, TARREAET N EA 180
AN, A REIE SR T N B 62(18%) [1]. HAT, ZEHEFIGHEZ, 2010~2014 FEHGI2 1 it &
o 5B RIRE T RARKT, U 10%~20%4 4. T4 NEFRIE, 7 18] BEA H A i g
1) 5 FAAFR A FIA 32.9% [2], FAFIERF, XA TKFIEME CT idre H A4 EYEHE N OBy —Fh
HEAT N3], MIEBR A Bt R AT 2 . T HURIAIT, A KO 1 A7 3 4] [5]. M
HARTEIX — 7 TR R IhZR 5, FoATTRT LABE 0 B ff e RT3 CT i A T4 il AR A7 e (1
.

B A A 2= AN 820 S8 i R AR PR R R S A, AR CT R B T BUARAS R IR, 12
W7 A M A1 9 2 1) FR sk N 22, e R L A P T T R R S A S R s e . H
AT AR 2B 4T i 77 k%, a0 CT 51 S PSR A& 5 5] 5 TS AR, EBUS.
HARFFEARSE, TGk SHSCRE B T e Wi ARz A T IR R .
2. BAESEHEN

S RE B N FRE S S U B (electromagnetic navigation bronchoscopy, ENB). KEAML S A
i (virtual bronchoscopicnavigation, VBN) & 3¢V 57 40 Jifi 52 Jii 25 715 H1K32 K (bronchoscopic  transparenchymal
nodule access, BTPNA) [6]. ENB ;& & AR ATHHE CT i N Fee B RIS Rl s 5 (VB)EIE, FH7E
FERSCE R EIR . SOREW AR de bR, AR R B A =Y, s RS R B
H R FL AR SR AN TS HE LA B, 5 HRARE B B A i B3 E ARk BB 2R, HERR I RIS AR ERAL[7] [8] 1M
VBN & A FIHE 8 M2 CT 28 5 DUREE I SO0 S N B L SR A, AT AR R 40 S <
EI&, Ml 2k B AR AR, AR A s B A A 23k B AR AL [9] [10]. BTPNA S s <
ERSMAGEMMALRAL, It H AR 4 B AR 8 GO FRBET MU Rl i = Rk N
M(POE) i (%12, SRJGTE POE AbVARRTEY TR AY IT 11, TERLG X LBl N H & A Bl vk o e i e
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i E

FESE R A A v AR B AR bisiE, se BOE R BiG TR 55 [11] [12]. H#ET VBN F1 ENB M &A™
2, WEWANSCHRRE, SN RSO E Be Wil s 2550, 2Wi R 2 7F 50%~65%7c 41, 12W7
BEZLETT R/ NI, AT DU FARZ2 W7 OR BRI SE  BLAR Py R 52 [13] . T 7E SRS VBN
TP ARSI, SWiR 21 61.67%~85.61% 2 [A7F3)[7] [9] [14] [15] [16], S ALWiltAE 457577 sl
L, FEARAHERISE, Sanfrd—Dis Wit &Rk VBN MRFE RS R, I
PRI G A TIRE, DRI Lo SR R 0L S SV R G A A BB AR ORI T A A5

3. ENSMESERS LI BHBATRER
31 ERNSHESESRABETSES

ZHAR RS T RPNV FHCAE G 5] PO SO SO B S i AR AR 3 . BRI R
K&y R VBN AR BRI ARk, PR A 51 T 85108 75 5<% B (endobronchial ultraso-
nography with guide-sheath, EBUS-GS)if i Vi A B TE TN, 2 FeHE 75 PR S BT PR 25 38) 1) SIC Hof o 75 4 SR A7
HEFEGEL Gl AL E, MRE N B S, 5 R IR ARk, ARG BN R TR
BHHEAT RIAS . 5 R I 08 e DL TR 78 28 B A B2 T [17] [18]. MENBFFR KRG, 25 LA HI A ST — 13
108 {51 JE 5 (AR 5T, 2 Wi Hen] ik 82.5%, 17 45 FHRIAS « 5 A ML e b (A R 2 P B A RS T B
LW R Al =L 87.2% [18]. 7E 2013~2016 4, &3 HIBAE i 7 —31 VBN Bt4& EBUS-GS A& 15 Ree mifiti
4 J955 7% (peripheral pulmonary lesions, PPLS)IZWr R IR 7L, ZMT FE 0 N ATt M9 294 ], 2% VBN
Ik A& EBUS-GS ZHi2 W 4 82.5% (97 f5il), EBUS £H v 81.3% (107 1), iX i 4 W S v 1 L S R i 41 43.3%
(90 #1), {H VBN Ht& EBUS-GS 415 EBUS 412 F AN T3 [19]. ] K SCHH DAt 8 o SRAAF 78, i 00F
FLN T HEEB 164 BIALIEMTLE T B3, 45 R Eon EBUS AW R HA 67.1% (82 f7l), 1fi VBN Ba
EBUS-GS 441 =ik 82.9% (82 f4l), LA &) WHIE H, Wi#FBAHE 2R (P = 0.015) [20]. Hi&JLA
H BB FE e 5 S5 1R A RO 22 7, AT REREIE BRI A SRR /AR 2, Bk AL E L ik AR, Wikt
FEAES SRBUR AR EL 730, CT BT BRE AR S Rema[17] [21] [22], AHFE A BRSLA7 B 1ERUR
M — (RS T R F-[19]. BRI, VBN BtA EBUS-GS n] LLBH Sy /D il i ki i|] [16] [21], 3f
HARAD KAWL, SIS WK IR AE[23] 28 ERTIR, X T2 PPLs &, VBN BX#& EBUS-GS & —
Pz s, ARHEBHEARTF B

32. ERISMIXSEREKAES CBHET X HEEMN

H TN SHSCUVESR RS S. SAUEM, MIFAR e hRe, BRI ESMT — 22 R ok
fE45 1) C BUE T X BB (X-ray fluoroscopy X-flu)ii AN+ VBN 2 W PPLs, LPLISRIRAMZANE,
T ERE PR RS Wi o ORI VBN B F AL [, PR X-flu 852 5 A A i A Ao LA
BEATIEA[18] SR SCRRFT LA TSN, A VBN BX A X-flu (231 62.5%~77.8% [24]. HiXTFB
I BATARIN R B (M XU, B AR SR R b

33 EHSMESERARABELSES

AR VBN 45840 57 < 845 (ultrathin bronchoscopy, UTB) S 2 H AR S48, Bk,
TERTETEL N DU B IR AL T 6~8 SR kL, B HARRAL AT ISR R B S — L R A
PfE. A3 Marta Diez-Ferrer FBNHAT T —IRTHEVERT 78, AR BRI VBN BLE UTB 411
55 ffil i, BARSHIERN 47%, 9N UTB 4110 110 4 SR 2kR N 40%, WELREER, H
VBN-UTB ZHA1 UTB 4735145 17 44 (31%) 11 50 44 (45%) & 8 T ZiAMPis Wi A, HohHR 0 E2 M
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EHIRERT . EBUS. FARFG — AL BITEAT[25] 0 H AR 2% 25 v BT SCBA A BB ¥ A0 AR DGR 72, i Fi 3t
YN 334 Il f 3, REAH LGN 167 41, VBN-UTB 41K 2354 67.1%, UTB 414 59.9%, B4k VBN-UTB
Hmg =T UTB 41, (HR LS 245 (P =0.173). {H VBN-UTB 4LHUFERF B2 T UTB 41, HX+Fif
SENRLT A B BTJEAL X BIGVEE BRI T R ANE = 2 — 2R BT UTB H. Bithix
T ARG T4 AL PPLs BAA — @M E, (HIETHERREL 07 20 LAIESL[26].

34. RRISMEXSERKABAX SERR CT 8 CBCT

HEFZ R CT (cone beam computer tomography, CBCT) X & H#EFE iR & TH L E AW Z 525 % 7%, HoK
PR BEAR JF 3R] DA PR X R AR SR R TBUR T S 2R, RGeS BB AR e i — Sl JEAT 105, S e R S
NG F PRS2 2 U, L A R B AR AR TH AL, TSRO R A SR A K e 5 2 el —
AEEMR[27]. Hfkg CT MLL, eimt e, MM Es, BGadiiim, s b, minEsb
FOBE A SERS G R AR 2 [27] [28]. &RV VBN CBCT M UTB =& 45 Aok, FIAHS ALHA,
FA T It A0 R AR M 7 2 W, DASHIR 21 58 w3 A2 W e R o /D [ 90 A0 - 1B FIH VBN S Th ekt
AN E SR TRES | SR B A S S B, F 0 WA G B 5] T8 o H IE A A
FH CT 83 CBCT £ AT Ha5 LUK A BSOS A AR v] BB FEUT H Ao kEAT DU B8 4
AT IR EGE S . Eman ALA. Ali FIBAE g — B H VBN. CBCT 515 UTB #EATA SCUVE TR R 7T
A 40 LB HEWINIIT, X 40 L BE R4 29 LB ENIRAELTIEHAE M CEER, HIMNX 40 4
B, 30 Ml HAnm A SR E R, 8 i U@ Bkt A EAL, 2 GIsCRE S B
kTR e &R, 45 B EOR BR ISR E ik 90.0% [29]. H A f) Naoya Kawakita [P\t 85 58 #£ VBN
i/ UTB 4T CT 8 CBCT 5| AT MG ks 112 Wr 22 i LA, 90 CT 3L 93 4 8%, CBCT 4144
N 79 % 3, & CT 4LEK 2N 47.9%, CBCT 4LERi2 W3R Ny 72.9%, CBCT 4B &1 CT 4.
TR AS, CBCT AMMATE K, LR ik 88.2%, 1 CT HAHA 61.1%. W 7Tit &I CBVT 4
KA EADT CT 4, XH TN RE, JEEA 1B RAE, RUNZHER R 2 28
F[30]. k¥R VBN BLA UTB K CBCT & —TidE s B A& 2 b PPLs MHEARFEL.

4. RE

Bt R UL LS VB B AE Il R T AT 2 S, 0 TR AR AT 2 T R BOR L AE AN W R
AR A RS, B H AR BOR MAE T SRR R I, 3R 2R S0 20 AIESE ) 52 3%
P LU BEAF IR 55 TR S 8 . ARERRVIA D BHARR S EE S, FORBPNE L A H ISR,
REFEZHAR, MEEAARPRAR, BISHSTVE FHOR K AT EBARNG AR N TURKTE R -

SE K
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