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Abstract

Bronchoscopy has been developed as an important and widely used method for the diagnosis and
treatment of pulmonary diseases. Traditional bronchoscopy only uses topical anesthesia, and pa-
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tients remain awake during the operation, which is likely to produce severe physiological and
psychological reactions. The application of painless technology in the bronchoscopy can reduce
the stress response effectively, improve the comfort of patients and increase the success rate of
bronchoscopy. This article reviews the current status and progress of anesthesia methods in pain-
less bronchoscopy from the perspectives of anesthetic drugs and airway management, in order to
provide reference for the clinical work of painless bronchoscopy in the future.
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1. 518

19 fth4d 90 AR, BB UGBS (A BRI UE N Y, XA A BT IR HoR 5
N TIRFEEGUR[1]. BSCRERSIT BRI R AT TIEFSCUE R P4 UE R T CUE S
JUANK B, Ja W GERro ] & i SV B 2] [3]. R SO UE B E E A T ERICE AR, AT
JTHBOARBR, R — Py [4]. UTEEREE S NI 2 AN WA R, WSV B i T TR D o i it
AT AR AR R BUR] S S B S A A O N OB EIE L B AR R SRS AL RS AS BRI
ANFIZRALSZZR A BN B S5 7 R R PL 3, O st B BIRIZ T 4T 71 T A[5] [6]. I %5 il
SCRE B BRI BB, B SR SR E B RN, BRI R R AT 2 N B
IMEBR7] [8]. SCEBLITAEIRKR LRI 202, WEREE AT DOd i SV R IR) A« HEBE T
R, A BT IR TR SCRENFEZ MU, SRR i, AR
R IR WG gL, RSEREUESRAE . TR SR 2 IR R AT R S AR B A 2 W AR ST 2]

SUEBTSIT RN AR EGR R R AR QIERAE, TRE S SEFRCE K. W, WoEZE, X
BRI OES]. ARG RARMR FTSCRVERIZYT, BEARDREEE, WA SR, &
Jis RN, FEEETRAOHE, I fE s R R L I R BN, 5
AR — BB BARS R R, BT ARRCE, EELSFROHEET . LI, ik
i S I AOIE9] [10]. BEEALRBRMKIE, T3UVERISIT MNEFE EELE ARG, ZFEAE
SE AR FRER TR, HESIF M MARGIN, 2yl ie h A AL RS 1 TR e
JEEOR B = [11]. BB ST AL TT (A S B X T RS2 i R B G B A ER H 23 89 I, St iR 5C
ERSITNEERERHIE L . H AT R RGO X SO BEHA YT ORI KRR B A R
AANF[12] [13] [14]0 ASSCRES oI S VB B2 y7 BRI T IR I BUIRBE R BEAT 4338, LIRS JE ToR 2/
BT MR TAE I RS A 2 .

2. RREEFT R
2.1. [HEBAREE

eyl PR 275 (FT R Jed R 247) O e EL W o 20 200 D B 85 1 14 P 97 AV sl A m oz 7 A A A% S, 3k 7
AR IR FI[15]. SCRUEBIST RA N REUR R . N TAES @R, MEEENEEHENTEN, 5%
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WEERE T SR L0 I R P S R R LSRN AR, I St A SIS TT i ) — Pl R T B
[12]. BRI BRIk 7 i AR AR L, 0 B R B s AR, MR ks 7T, AR
B R SCORE F B AR P A S TE R A R IR 25 AT R BRI o 6 SOV B8 T AR P s R BRI 77 2%,
BAMAIE. ARSI A . HETSCRE G271 H IR R 24 1%~10%F] 2 R, 1% T <K
farey

FMERE FZREEBEE, BAEME. LR, <R, Sk BEH By ki
VRS0 A, SR BS T iR I R RRZ5[13] [15]. WFFCRWI[16], SR EELITh A Z RN R
FH AT 553 AR B R R W e S T R B 250 . 5 4% R Z - RIAAEEL, 290 2 < R ) B &
FE THRRIR AR A B B 22 5, JF BRI 2 R AR [17]. SR RN 19%F] 2 REM 2%F 2 R H
PR WO AR EER YN TR R R BRI B AR AL, DR A LA A ok B AR AR 2 =
DRl 1 5 77 [ 18] . Langmack EL SE[19] MR 58 &I, 52 3 UEERI2IT AR B B SR 3 A< T I L FH
(2 KP4 57 B iL 600 mg (8.2 mg-kg ™), HIRMEERIFIZ RNTRLR. TEENZE, THrHEYE
JR3 3N R 22 DR s R AN SR 7 mgrkg o HL ISR EE NP HIE 5 pg Lt 750 5 A A i A 2
B, JUHX T AR R IhRRRRAS & A MO ) 3R e I A [13] [20]. fEFHARIZ R BEAT R RIS, 20
% 30 min W L&A 2 R RVR BB A [21], BIER )G — kG TR Z RIAG, @ E/%JI0EE 30 min.
P2 -RIFME 277 NEFRE S MER . W% FUMAN . E3EBMALES . PP Sk 5
& BRGNS, RIS B R 2 (ALK R R 259 B3 S B8 N . 2 TR 9T R BA[22] [23] [24]
R SR B FLE S R RRZG AL, S RS B OOk A AR, T2 A, P BE R T
B R R T . AR FORBI 9E[22] [23] [24] 7 & TR S 7 A R 0 XURS: 5 55 A B S U B I LAH
FEIEARIG I, (HRESE ANESEAN— B QHRIE, RN AR R Fe i S . I AR e 4 XU
& TSRS BS YT IR R 0 k22 BEL A o W 8 B A ke b 2 B [13], H BT PN AME SRS T
FAED o W B P S SRR AN I SCREAT, 78 B I _ AR R 2590 G IR MR IR A 22, 2 UM 3R 4 25
DAL b T A BEL T 5 T 5 3 7 2 R R R M PRI RE R [25] o 6T A RN % 55 ik B2 FH R 22 R TR 75 e b
RSB B A O AR ZRX — ), LSS R & AHEIE, B ATIAE 4+ [26]-[31]. Dhooria S %£[32]
IR TE B, 10% 1) 22 - DRI 5 25 PR BRIV AR AL T 5 AN 2.5% (18 2 R IR BRI BEA R, R 2RI
e P B R D o (HRTGVE X A2 B T B R 22 R DRR B 35 1 =, 109% )R 22 - B8] AR SRR e 0 SRR
T 2.5% MR Z R, 62 T B S8 S 7 AN oS R A, 4524507 A [ O R [33]

TRE TRHEREFEABSRFILTE MK AEER R, AR Z) 1~3 min, Z4EFRFR[E
60 min ZoAs, WPWR S I ARG, AT R 2 R R R R BE N B AR 34T, T RIEAII B MR T
ZRH, KNI 5~6 £5, RITESAE, BABEEN, TRaSFS AN RO E, FEEFH
DU RS, A OB RRE [35] o 5 [ B Rk I i B2 AH DG Fie e Hh A i B ANl i 50 mg/
R[13]. Davis KS Z5[36][Hl it 747 T 431 & BHEL R IZITH R “miE” T REMZeME, %
B 50 HR B 8 B0 IR T AR 1K T R RSP 38770 &8 120 mg (FE 1y 18~158 mg), JEARKIL TR 5k
PIOAT B RAA BRI . BIMZIFAAE—E R FUE 7T - REB 224, HEIERS A T -REE
SR USCIEAE 24 A3 FH 150 BH 5 S A e PR R 2=

2.2. FRRKAREES IR\ FREE

JAE ST B 5 SIEAT 78 73 A2 T BRI T AR AR S A B2 T T AR AT PR SERIUS R, LR T i B R
EE AR SR BRSO N[36], 5 BT IE A i 2 s bR N T BOR T R AN T
grs B S HBUR ZL AR R ARSI T BE S R ERAE, SEURIEI P, RS BUREA K I K
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YiE o 3 [E R T o A [E R b BN, BRIEFAAEZE R, & WIFESCRE B2 YT 1A% Hh A FH AR I
21 S IE B AR [13] [14]

B I I S BRI 2459 0% R 3 R UK, B AR B (RO PR R) . B (RS BEBLET)
TR R A 4 B IRIR[12] [13] [14] [37]-

BREEEFS R R ARG DR, SRS PRESUR SAE BIEH, S Rl
TEIRDIRETC I RN R R R R TR, BEXTE S 482 AN (30 42 i R A ORI RO,
YERFIE B D RE SR VRSO, W AT DLAEFRFIE A RS E o IR EEERIRAS T B A T BRI EFR A,
AN Gyl ARG F P EREOC SO, R RE R I IE ()8 Y S E I R g R e M. A B RIS A R
FOAEMRSTC R, TN TR SR RS B A AT 4R IR R DI Re,
OIS R G AE VEPT RE 240 o

AR S EASIT I E 1L & SORE AR I I 5 R B TR B AN R B K R SR
CIT T AR B R NAT I, BONEIR. X B BRI R T S R B A
IR BRIEAR R, R FEBLR, L2 4 5 MRIFE[38].

2.2.1. EpRkAREE

FR ORI B RIS 5o A2, BORHADL, XHIEIRGE TR R, A B RIs gy, [FHAMERE, 5
BE ARSI AT . W T IR SO BT B KRR 2 A DKIA M . A EFEKE . TNTAM . S St
LR S R Fr R 2055

BRAZMED:  AHER T HU PP AN D7 R PP, DR MR A5 (Z) 30 s~1 min). WA AE (%) 5~10 min).
YR FREEIT R A2 2 h), HET SR SCRE SRS IT o R A= 2R 25[13] . BRis MOl
I HE 5 v-2 T R (GABA) K IEYE, IS FliE— P, & RKENR, SEUERALENRNL,
T AP 22 AR [39] 0 ZZI B A DUERE . B IR, DUk SRR LRIAS ORI BAT P 5t AR A5
LRIZGERRE[40]. SRS 2N, BRIAMA B RS SR PO SR S PE R [39], R R TR
TG TG )e, P FRES DN G B R EER T Re[13]. fECREHE ST, KEMeE 4
Ri] i S 22540y L B b A FH DK M0 B R /D P I S N 8 vy R85 T P RN SOV B IR 52 ME[41] o 2R 44
SE[A21FIMIF FE R T, ) 22 IR 5% 55 FNBA B B 25 o) (O S et b=, k3 59 0.07 mgrkg ™ AIBKIA MG 4 1 pgkg ™
ZFRJE T DLA B S A SR 2 i B BRI ROR , B PRI M FE A, T 0270 = (R RO M JRR TR R R
WA IR MGE, I BAE— e FE T s 5B IR DN RE « Hh AR R 2 2 PR 22 70 2 A N RRII 5 222 2H 2019
S % [P RIS W 1 S A B B R 8 FH 9 B [2] 2 UE AR AT 5~10 min 2212 (2 30 s V5T 1 mg) s T KA ke
To WHRERS e T AR KX 259 B4 R12r: 70 2 LLUR B (7 B 380 0.05 mg-kg ™ (<3 mg); 70
UL FEEMAR AR <2mg. WREER K, TS SLERJGE N 0.5~1.0 mg, {HE & —BA BT
10 mg. BRIEME [T BR 3 01N 1.8~6.4 h, AR ™9 BA 1& 1 1T 58 T BB ER N [, S DhReRhg
G R TR RE 55 S A AR A A 7 4 N S S 2 I 9 1 PR M R N UK [43] [44]

FEFERRE AT ER R, m BN o B EIRERAEEEh, B PR, .
RERIR LR RN PSS 85k J7 4 FH [45], LA RROIRAS 1) — > H1 27 U BB ORRR AR TR BN AR B R BEEAR
[46], BB AT LAME IS & SO R e g, 5 — AN B RN S S EOTIRAMNHI[47] . A7 SEFEIRE 1B A U
USSR« BRARIE MR g A - ROR PR FHI[48] . AR A5 EEIK R Bk A HL A S 70 i i B 24 W 7 P T
PEAERIMER, At B R BRI AL B 25 (3 7R [12] . 2 T 7T R BA[12] [49] [50], 76X E St
BITEREY, A RFEE A B TR R NI RIFE R, PRI BRI 2R R AR 2, SN
HIEFEFEEE . FRIEITE 2018 45 £FEIKE IR R B & AL IR [48] 1 #E3E T 10~15 min #fikés T A &1

B
W
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FFEFKE 0.5~1 pgrkg ™, ARLL0.2~0.7 pg-kg ht AR BT BREE4E ST . UTAER, FORRZ (RN
AR S AT THAIESE T HoAth g 42 (R RS O 72) B A5 S FEK e IR R RCR, Jodixt T/ LB, B
AR S AN B S NSO I DL N IR BB R . BFRBURTE T, SR 1 PRI I T A0 SR K 2
[51] [52] [53]. EAFERMZ, Lee K ZF[BAIRI TR, HEREFBEAIAIFR T, FIkE s 7 7ifiE 0.5
ngkg™, HEFEREEAN 0.2~0.7 pgkg hT A SEFEKGEAT SO EBISITIY, BT RIS 55.6% ) B kA
FI RASS 174 > 3 A IiEIEBERIRES, i sipa b, Rk, #EZRESRSITH, ARTkeE
B FAh PRI 25 9 DA Rt i AR S o (B P 0K 75 25 ol R AR OBt 2%, L O IF R 1) ]
RE, JUFX TR F Al It B B2 A BB R AT O EAE § R G 70 #[50] [55]. AR WRSE[S6] I 71 %
W, A7 SEFEKERTOIEE S REA LA, BlkS T 0.5 ngkg ' K 0.8 png-kg ™ g 7B 23 4650 QT
I, e Atk 6 1 1 £ 3 B IS S ger 71U BRI 7E 0.5 pgekg ™ BATR, - DA3RE St f ™ 28 (100 3
8% XFRAE[S5] B /B o, A SEFRKOE JE A R IV IEERAE, SCRMEZ), T sSLii G S I8,
HE B ARV (B B EIRERSE), K B R R PO IR Bk, $rmix et R it vy
BEXHZ MR RAE TG IRITH —EfR SR . Rk, 7RG SEFRmKE T, BRI T B %1 963 i
AN, — BRI RIE, R SR B 25 Ak B 4 e

REE  NABEREB RS, @A T GABA 2k B 3, KIFHEE. PraEmT
BUSAEF[S7]. T A N ERIEN, FIH T3S AR ER A . WAk E ke T
2130 s A2&%, 2 min 2 A ER IR, AFEF B (R RREERS [ 29 3~5 min, JREEIRIE[13]. Py [RIKIAMES—
FE, BRMSIRMETTREREES, T2 TSRS EIRE, MECT IRIAM 570 B0k, B I R] BE 4 [58]
[59]. [FIFFEIEH —LemIfER, WP SAEER IS, VR, KB S T st 2 S BUR IR RE H 2 A1
TABYRELEEAE, I HBEA R R R PUAI[60]. AR P Or & RN K AN 16.1% [61], SR
BRI (LA%) M LR = [62] T H AR FLAIF, AT RE 2 SRR 5 4.

E A1 EH R BRI T 7E Y B 5 Ae 53 T N TAMY — BLAAE Gl E T IRV YR T o LLscE . b3 ATRK
P ] S AH 8 e 250 5 1R 200 R 52 ek RS U1 TR 22 i SR dE 47 BRI 87 B[ 13] [14] - B 5 Roberto ML 45[63]
FRRE FE ot b T 78 B R 22 R R 2 TR PRI P ity b, A BRI [ T 85 P A3 911 P sl o Ik P £ 52 45 M A iR AT S
EBSIT NG A AR R ge, 25 RR T, thARRRI R T 4S T A BLER I R 51 R A B A
Woy A IR ST e AR TS S g A e — BB b 2524580, I B 70 b AR R I i 35 4 52
S PRI A B 1 R R 5 R B P T R BE R, ek e AR HA B W S AR BRI R T . 7E
WBEIZTT T EH AR R 2 T 45 3 PRTE 0 0 22 2 VR A KA B 22 RO IR I PR A 5 o i FEOBUBIFE 2551 - 1)
A A B3R R B -SSR A i, BB 2L, AR A, RS R B4, X
EeAERRCIA /N, A S T AT 1) 22 A B — e HR 5 = L [64].

B TR T AL OB BT TN 2577 2 B SCERFRBA[65], FR i ik vy s ) 0 i ik A
A PIFRE 2577 A b, FRas b I B 2, (RS R R e A R E
il o FIREA SCHR661F LE T 8] W 5 Pk H e R i Bk RO i PR Bl s 2577 5, 48 HR i P iy T YT T I 24596
FEHRRE, AR, A5 IS BRSSO, A A s ik S g AT R 4 15 o 2 A L3 .

BTy Kt T O AU GABA SZARIIAN A, HON HX #R 4R 2R e AR AR F B S ks
ek A . AR RS KRR ZMER IS KR A K, R AEBRIA M 1 28 R B RE3R B 5] AT LRGE
{140 22 ZH 20 T AT S5 0 7R Y T 000 T S R s S e, AL, B S e S SF KR AR R AR AL [67]. 5
BRIAMEC AN, Hi DS LN A 2 EE I, B S GABA SZAR S A I UA KA Ik
14 1/400 FIME AR, AT (E LA F B 1) KK &R JE [68]. Hi Mk 25/ 8h 12 ek, K [a) S 5
ETE KR A 2 R ER, B SR EICK69]. LMo A R RS PR, A5 TEJE 0.5 mg
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1E 1 438N RIRT 8 i AR AR R (700 H A N 4 22 00RFF 98 R B B S e e B2 5 mg, 5 E R A EE A
R TIEINE 2.5 mg EEBT KA, BE IR S, HRM. ERE, TERERH, MR,
VYNGR AN R R SR A AR, TE B i2 YT R T R DB DR RS USSR [71] [72]
(73] —TRAEEEBATIIRTIEYE, XS, BEHL, 2Ol AR IR By S e F T S BL T EE UR
T2 G 2 TR B KIA M HEAT T LR [74], 45 R WG T A R BRI RN 80.6%, 2R FIALN 4.8%
(P < 0.0001), BRikMA2H A 32.9%. 5542/ 71 4H.(17.2 + 4.15 min; P < 0.0001) 1Bk ik M4 20 (16.3 + 8.60 min)
POEL, Hes2 i W Oya 7 I B 1R SR BIS T A5 R S 1A 1) 58 AT R X I (R BE 46 (P A7 48, 6.0 min; 95%
BIFIX[A], 5.2~7.1), 25541 5(13.6 min; 95% & (5 [X [A], 8.1~24.0; P =0.0001), WKiZkME:2H 9(12.0 min;
95% ] {5 [X [], 5.0~15.0). 52 BFIHAMBKAMA LML, H DMt 4B v RS o D) BB B0 R R 5
. SH R B ER, MG HA 5.6%00 BE KA B A R34, 2@ 74H 6.8%.

FHEE SRR AR LG 222, S B KRR 254 v ok — B A B AR 1 — i 25, T 20
40 70 FEARTFLATE NG IR A5 20N [75] 0 500 PR AR I AR 4R M 1) 2 BEALAATD SR AN W B, R KT ARG 11 11 2
X N-FE-D- R A BRZ A= ER, HARTT AR 23 AR AR T GABA. Z L. MIGH.
BT FOREARBE A2 A0, DAK U T T8N AR I IR | 13 B 25 [75) . FH TR A s, VeI R
R SR D) R R R AU BOBRARR ) B BRI A PR AR — SRR b B R LS, TR 4R 15
FNGAREIT Z R, AHAZRE S BT AR 77 T AN RS RSt FH B 7 A IR A ) B 1 2R
SR % (B ] ) B JF At 750 Jk R I 247 470 DR o 5 22 P TR, a4 SR ) ) s AR S FH 52 381 1 BRI [ 75]
[76]. JEAESR, Bl G SRR AN [F VR S IR T, R BN 1 SR (R LA S <2 mgkg™s
BAYRERKVEST <1 mgkg s SELLEIKETEST <20 pgkg tmin Yy, FEINE]AE RS, PO, AR
J5 T BT — e 4 [76] [77]. SEER BAG 2 B vEAR . BURAUS SRR, 10 PR VA B R A A 1 A
F, DR 23 D R B By (RO R 75 T Ty R 4 5) A P9 A 2 mp () AR (0 2590 (78] . BRI IR 24 75 R
PrdEA, Z9WAT DR A, e LU, 294l mT LR A 101, #24R7EN 0.5 mg-kg ™, SRJGTE
K% 30~60 s J5 4525 0.5mg-kg ™, R 4EdEH 0.25 mg-kg ™ [78]. AHFFREN, SETH K284 P
Ty A LG, 80 B 1Y) SR R B S s A O A - SR R RIS LA A T Ak 2,
218031, 41, CHHESL AR o 41 (1 LR R I 7= A I R AR i i Rl S AN RSB R A
HIAR[79]o FURHERELA RIS, FA S FINL, SAESCREREE, PRGBS, X
WM £ 5 T RE A BRI RN EL[80] . BRAA ST B 12T Hp A1 FH U i B3 173 M LU EL A5 735 P JRR 1 A5 2R
[81], fHZKF & FNLHH G i %2, Ol oL, JUHAEN LB E B 5 kA, v AT P Af
FITRERR 251 LA 4 Fp B E Y [80] [82]. W FERI[83] [84], /NG Sl i vl v 28 4 KB 3 B FH A SR HE K
S BT R MR 0 S 2 50, RIS A SEFEIK i T CALR i U BT S B o« BUCMEF . BB I T
FAVE P EL AN o I AR A R %) M T A2 A e S e L AR 7 @ S T 19 S A PR i e o A ST R e
POFE FHMLEIARTR], 200 BEM I 2 5. 22 EUIKERIT 4 £, U E s, I8 B R (0 Rk R i B s 2D,
ARG, R HATIE BT 5 [80], FEIRPR bR B S i

BT RZY BT R EEERT o o« 8 SERT 24k, HEmir=AiE . BURSEY=/ER[85].
SCREGZTT T R R SR 2500 B SZ ARSI (An2s K e« B2y ke #7558 KJE S Hsr R Je) BT Fr
ZAREEE) - FEPURI G GATHESE) o F FL R RS2 AN RS 2R s R AT SR RS R N
Fs B R S A4S S SRR BRI DR g B 1) 2B 3 o LA AR 3, 2K o st S 29 R 300 8 40 A7 e gt
TR, S s R MR M AN B 2 [86], Sy B B i A I BRI SR, s WS R B iy g A M [14]
[87]. 25 KJBARCAE BT T MR RS2z, B E & IR 25 K e Al &y 1~2
ngkg ™, ATYERF 30~60 min [12]. B TR AN, S5 S 23 3R I H DAIT IR AT 5 il M Ay A A0E ) I 410
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H, FEF K )R SIS 200 pg B, RRIRANHIE P ACB0R 1E FRREeat (R [88] . #72F KB B3R K JE HI4H
TR TR, FRERRT (R Z0 25 KR i 2 7%, AU =2 HE7 25 K Je M BUR 1R -2 8725 K Je 1 1/10 (555
KJEAR), & FAFIEA 0.1 ngkg ™o FIZFK B IBUREE NSRBI 14, 1EFIFREE A 1/3. HiF
KR SBAE T A RIS AR, Rt 535 KR, L BT 35K JE 1) 15~30 £, L 0.1 pg-kg min " +0.05
pg-kg Tt min (PR A T A B AR A R A T B N 4R R A SV [89] o RV T LSRN — L i
(73O SR 3 S TE) 5 5 R TS BRIk S (1 AR, AR AT) 75 e A5 0T 1 S2 A4 BN 7 B TR VA By 5 35
WIS I (0 ARG [90] [91]. Bl Fy 32 A& BN ) 4h 2o pRe o p= A Rl BEAR LS AN RS, ] LA 25 7 LLVR T
[89] [92]. 5FARYI MG RIEAFE, SR E BT BTG BRI 2k By, R0 32 AR s 711
B 25K Je RS e s I, MK AT A 8 ng-mL T [ & 4 ng-mL ™ X T 2~3 min, #1525 B Ag4s 5l
REWIANREIE . BT ATEF AL R S Bepl e A A, AN VUF 1B [78]. 98T HE Rl o &
BT R 2B - $E5LZ, Xk SZARPERREEIER, X AR AR AEPUER, XF o SZARFE AR TS AE
FH[93] [94]. 4AnMERE k25245 2~3 min 424k, £ 10 min 2530006, Ve £ Ik45 24 15 min PR, 1Zh
WRPEIR L) 20~90 min Ji5, LRSI 51 F RREEIT (R 352 3~6 ho S54SR v 2R sh R Aa L,
BTy S2 AR - LA B BRI PR AR E R, PR U AR SEANERR R, SRR Rt B P
WL, PR MR R AR B S AR IS - 5 PUZ P IE R R B TR, B 45 2550 =
LB — B IG, PP A B AN St A 70 B RS I i S0, AT A S A TR (1 7 R
524 0.3~0.5 mg-kg "\ 0.3~0.4 mg-kg ™ [94] [95]. H B F 32 AR 5h — FEHLLTE SR BT A N HORE
FANAZ AR R I 24 B0 5 hUA R SR AE SO BT R A L 1) I FH AT 5

2.2.2. BNFREE
H TR JRRIE 25470 ) Ao P 7 A PR IR A 1, I T AR RRIE LRI A5 A 0, DA T RE & IR TP AR
IR EETG S, BUAETOR SOV B2 T BT

3. SEEEAR

SAREBRIZITIRERAESTENBET, A BRI 2P A £ T BE 23 X WPIRAIE 3R 7™ AE — @ IS, anfAT{E
LGB AT T 4ERR 8 (PR IRGE R, PR AR AR A IILAE ) 7 A2 238 RS JRR I I TS i A5 A e P 1] 7

BRERE 5PERERTES S PR E0a T I MAER e T . 258 REWRER
EH AP, — BRAEFFRANG, AP B &6 T R aeE G i E ). AR STy
AL B AR . DA 3 i [96] 5 3 B (I AU AU S TR AR L I Thfe R 54 I TA) s 25 4
&I i . LB E R EEYT (high-flow nasal cannulas, HFNC)-& —fh ] 38 i i v B £ 28y s Rt
SRS (21%~100%) i FE(31°C~37 C )RR FE ) i 5(8~80 L-min ) N SR FT RN S FF v, B
AR SUORIE R . AEBPEIE R . 4EFRF R BB R R S TIRe . FRAC & RE g AR D S5E4R s[97]
HENC X TAA7E s B St s i mi i . S oG S s fRIm T . 28 0E SR I i3 e T A Bl at
=[97]. HETCA&AHFL[98]UER HFNC 1] A 2 H 242 A 1iRs 3 U 851297 JA T AR AU E . X/ AR [99]
SEXTLE T A A AT S HENC BRI S 47 7 A SRR I 7 35 SO B2 T R R S 2K
B, ORI AT S SRR W25, 1 HENC B DA ARG 28 8], ]I B 1 i 2 P s
HWgm B AL, #BE N HENC, w57 (5 B DR R 2 . Bk, JCH T AN %2
TH] S A HLE A AR S (R S8, 207 IR AT D — el B AR G i B ISR 7 VR SR AT SV B2 T
[ P4 HRTER N HENC 720 AUE ST IR SR 2, 7 B — 3P (I PRI 7 S S kAT
&
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S8 1 IR S R BELRE R I 4 RF S TE 8% 1) 181 &« 7 (8 HLAT 20038 <, 77 5[ 100] [101]. AR IE SE IS W AR N 3
AEBN TAEEE, Pk RERGEAR. 5 WEA0EM, HWRIEAIE ] DAE— @ R TR E A,
(ER R R, EEE AT RURET, B A0 . AN A2 10 R A AR T o B M 3 5 T T S 55 A %o
/AN, ATRLFH BRI N, AER A0 P A 75 v e o R (AP AE B IR i [101] o B PS5 MR AU TE 2 — Fiop 2
FREAREE, BREMMAPIANIEE: — AR i SR A A — A W P IOR — Bk ), X Fh
R E A IR FE P Y, D EEN SRRSO AT UL, T L AT DASE IR SUOR SRR B S . B
T LA TR 2R DG S A 8 =0T 5 s S AU G FH T R ST AT 21 SO IR B A7 8 s A 2 S5
SEUIRE R AR B0, BB 8 SR [102] . A HFFERMI[91], AEN e . Fl 2 F KA 25
K JEHEAT Fh IR FE FR KRR N AT RISV B2 T I, {8 P B P MR T 5 W S 3 I 5 v AT R4
IIE R AR 28 A S5 B b 7 S 1) 37% AR 13%, 87 8 & AE Dl IR SEUUAE 7 T 3K 2, (20T
AT e 2 A A I [A) A A VI T RE PR RS 0 e v AR R 2P B 08 AT v i A LA s S 38 AR 9 RONE
WA R BB QI 5, AT REAS R T B0 IR B R d B R I o 375 1] b, S iR s b - R IR R A 7T
FAE—ANHEZ AR A E [91]

HERERE SRR N E T 2 A R — R A XL I TE RS R R AU
B, LR AR SR I SRS S 16 5 PP AR . PEIRML. REENLE R, AT IR, AL
TR A AR LA AL, WA ESME R NSO E SR, SEISCUE G fE S 45 41 5]
A HEAT[103]. WEFTRET, A G T BRI bl B 3 IR AR PT A SE A 4 R R AT R il SO B2 T N K
P A BE[104] o A B THT ER BRI T RE 2 v — S B UE IS DL R A, ELAE SR () BRI RE 2 PR A 400
N B R G AR TE ARG L, R e T PRI R T SR AT B DA E R IR GE @S, BN TN
FRASFIER A . A i & AR B A [105] .

M EEAEER, 1 B3 (Laryngeal Mask Airway, LMA)E VT A UE S T H, a8 S8 @A ik
AN SIS T QI E RS . SCRE SIS YT M BRI S B A T S B R PR GE AR LA, PR
TE (18 4% AT BRI (1) 22 A, () B oR B3 I BNk B sy, Rl S0 4 o R T I R I3
TRRFERE A A s 407, R 48R A ], $R ks &R0 [106]. 5 UEHE A, LMA X}
PR R R = 1] LA TR, BENRRIEEAD, 1R PR B AR, EER IR IR
JERAREIRE R, NEHEAE, A& ERLEE. HEDRESHEELILER. 58 FEMI,
LMA $EHE0) TARFLIE AR, SV B SCUE BN B, AE R A, Fealxs /A 1 g
B R R R R, T N BRI ITAR A R A AR PL AR ISR R R (R [107]. A R B AR 1
FATREFE LMA BFIXHIAR, BEERE— KA, TR iEA R < m S8R R R. SR
ProSeal LMA. Supreme LMA. SLIPA LMA. I-Gel GMA %575 7] I3l /< 2% B AR R Af I 03 14548 LMA
Bl 9 £ A B 5 o S ASEE () 175 498 [108] [109] [110] [111]. Henlin T Z5[110]1AIHF 5% L T 7E LMA Z56 A4 2
AN AR AN R 2R Y ) LMA B Ol A RO 3, 45 38 557 Supreme LMA 2H.(96%) 1-Gel LMA 4H,(87.9%).
ProSeal LMA #H(85.9%)3 Lt Laryngeal Tube Suction-D 2H(80.6%) 5 SLIPA LMA 2H(69.4%)%;. Supreme
LMA 4 fdi \FJ[8](70.4 + 32.5 s) 1 1-Gel LMA 236 A B[] (74.4 + 41.1 s) 5 45.(P < 0.001). A i, #EM Supreme
LMA FI I-Gel LMA 2 B AMALKI AT FIBARE . 500080 A R AR AR S AU B 5 ik SR A (1 3B 7,
PSRBT I AU A S Sk ) 5 R = M R U B A R AT AR U I ARCR, AE RS
e B8 A Dy — AT s S NG 2, (BT SCUE BRI NRUIE112] o XNIBEITAE[ 13T I F 5 — %5 4 el
SRIKB|— 3 BB ROR, (R AE S B BN IR AR ) 5 R A T A T RS A, LIS 5 9 BLE IR,
WP ST BSCRR AL W] 2 DR R P B R AT OV AT IR DA o — Fhds o 20 — ol S Sk R B W BRI R R
TIAERISIT A RO BEAE[113], B = sl L R B A S BB S A =, 5 —{)
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HLUKM B, T an 5] s AR g N HME . AE T S EOE R B AR, JCHR TN LR R
Ui, A REHGIE A OCIIIERIE[114]. 7, AUEARE RIBRR RE R, P R A SRR AR A L At d
SO RER, SEEREEME, KRR A[115]. AT, SR SRS BT PR SE R N
B, ARRAEIE SR TT S hnifE, BT R A <7 2, 587 (e BE I 4 0 2%

RHESR SAUBRREESNEAIERIEA SAUEGIEA. SRR B SCRUERI2TT
T FR R I R B SO O S A T IE AR, B S T R E S AR AR R e
RAEIR SR IR BN IR AR, REW 4 RF RIS M ERAE 254, TR ERUS, BT R%EZS
TEE TSN, R B B e S AR N & 8 AR AL (5 S S B ML RRER I N T8 %)
W N AGE A, ARIEFAR A A [116]. — M B w5 i <R 452y 60~300 k/min, R 77
7 82.7~124.1 kPa, SJEI&JE < 35 cm H,0O [117]. AN E AR A mHE, Hajlmmk B2 KA
T AR A2 G ) 28 s S 30 S X A ST 38 AR Rl SR O 10~14 IR min, KR ) <344.8
kPa, ZBE T HITIE o 75 A R AR 3 2 L8 23 g e s AR AR 2 [117] [118] 0 WS id <A B UE A
TERMBRE N SRR R EE . MR TGS IR RA, A EeEAR BN T AT L,
AR IR AR, SRIEES ARG, AR SRR A, B AT AT AR Rk 1)
WM, KRR AR I ACRE (R R A2 26 [119]
4. INGS
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&5k

[1] Z6llner, F. (1965) Gustav Killian, Father of Bronchoscopy. Archives of Otolaryngology, 82, 656-659.
https://doi.org/10.1001/archotol.1965.00760010658020

[21 BRSSPI A e A NI A S L BRNS W T S B AR BRI A 9 (2019 ERR) [9]. e
SERG AR 44 78, 2019, 42(8): 573-590

[81 FEdtul, LR HESCRE RN NG OUR S RED]. o E BT EE R, 2020, 7(4): 1-10.

[4] Diaz-Mendoza, J., Peralta, A.R., Debiane, L., et al. (2018) Rigid Bronchoscopy. Seminars in Respiratory and Critical

DOI: 10.12677/acm.2021.115332 2314 I IR 2= =23t e


https://doi.org/10.12677/acm.2021.115332
https://doi.org/10.1001/archotol.1965.00760010658020

Tkt %

[5]
(6]
[7]
(8]
(9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Care Medicine, 39, 674-684. https://doi.org/10.1055/s-0038-1676647

TS, BEFCSCAREHENE S ML) AR A&, 2017, 40(6): 403-405.

Martin-Flores, M., Cortright, C.C. and Koba, S.J. (2015) Removal of an Airway Foreign Body via Flexible Endoscopy
Through a Laryngeal Mask Airway. Journal of the American Animal Hospital Association, 51, 325-328.
https://doi.org/10.5326/JAAHA-MS-6208

B, WigR, £F, & WIS HEEARE ST A 4 S BE]. 5 ZFEKRZEEW, 2018, 39(2):
117-123.

Miller, R.J., Casal, R.F., Lazarus, D.R., Ost, D.E. and Eapen, G.A. (2018) Flexible Bronchoscopy. Clinics in Chest
Medicine, 39, 1-16. https://doi.org/10.1016/j.ccm.2017.09.002

Aljohaney, A.A. (2019) Level and Predictors of Anxiety in Patients Undergoing Diagnostic Bronchoscopy. Annals of
Thoracic Medicine, 14, 198-204. https://doi.org/10.4103/atm.ATM_38 19

Leiten, E.O., Martinsen, E.M.H., Bakke, P.S., et al. (2016) Complications and Discomfort of Bronchoscopy: A Syste-
matic Review. European Respiratory Journal, 3, 33324. https://doi.org/10.3402/ecrj.v3.33324

McLaughlin, C.W., Skabelund, A.J., Easterling, E.R., et al. (2018) The Safety and Utility of Fiberoptic Bronchoscopy

in the Very Elderly. Journal of Bronchology & Interventional Pulmonology, 25, 300-304.
https://doi.org/10.1097/LBR.0000000000000511

AR S 2 IR 73 23 2014 R FERRIE 248 B 5 B AGRIM]. dbst: AR Hikick:, 2014: 161-170.
Wahidi, M.M., Jain, P., Jantz, M., et al. (2011) American College of Chest Physicians Consensus Statement on the Use
of Topical Anesthesia, Analgesia, and Sedation during Flexible Bronchoscopy in Adult Patients. Chest, 140, 1342-
1350. https://doi.org/10.1378/chest.10-3361

Du Rand, I.A., Blaikley, J., Booton, R., et al. (2013) British Thoracic Society Guideline for Diagnostic Flexible Bron-
choscopy in Adults: Accredited by NICE. Thorax, 68, i1-i44. https://doi.org/10.1136/thoraxjnl-2013-203618

Barletta, M. and Reed, R. (2019) Local Anesthetics: Pharmacology and Special Preparations. Veterinary Clinics of
North America: Small Animal Practice, 49, 1109-1125. https://doi.org/10.1016/j.cvsm.2019.07.004

Antoniades, N. and Worsnop, C. (2009) Topical Lidocaine through the Bronchoscope Reduces Cough Rate during
Bronchoscopy. Respirology, 14, 873-876. https://doi.org/10.1111/j.1440-1843.2009.01587.x

Wieczorek, P.M., Schricker, T., Vinet, B., et al. (2007) Airway Topicalisation in Morbidly Obese Patients Using Ato-
mised Lidocaine: 2% Compared with 4%. Anaesthesia, 62, 984-988. https://doi.org/10.1111/j.1365-2044.2007.05179.x
Madan, K., Biswal, S.K., Mittal, S., et al. (2018) 1% versus 2% Lignocaine for Airway Anesthesia in Flexible Bron-
choscopy without Lignocaine Nebulization (LIFE): A Randomized Controlled Trial. Journal of Bronchology & Inter-
ventional Pulmonology, 25, 103-110. https://doi.org/10.1097/L BR.0000000000000458

Langmack, E.L., Martin, R.J., Pak, J., et al. (2000) Serum Lidocaine Concentrations in Asthmatics Undergoing Re-
search Bronchoscopy. Chest, 117, 1055-1060. https://doi.org/10.1378/chest.117.4.1055

Milman, N., Laub, M., Munch, E.P., et al. (1998) Serum Concentrations of Lignocaine and Its Metabolite Monoethyl-
glycinexylidide during Fibre-Optic Bronchoscopy in Local Anaesthesia. Respiratory Medicine, 92, 40-43.
https://doi.org/10.1016/S0954-6111(98)90030-0

Loukides, S., Katsoulis, K., Tsarpalis, K., et al. (2000) Serum Concentrations of Lignocaine before, during and after
Fiberoptic Bronchoscopy. Respiration, 67, 13-17. https://doi.org/10.1159/000029456

Isaac, P.A., Barry, J.E., Vaughan, R.S., et al. (1990) A Jet Nebuliser for Delivery of Topical Anaesthesia to the Respi-
ratory Tract A Comparison with Cricothyroid Puncture and Direct Spraying for Fibreoptic Bronchoscopy. Anaesthesia,
45, 46-48. https://doi.org/10.1111/j.1365-2044.1990.th14504.x

Webb, A.R., Fernando, S.S., Dalton, H.R., et al. (1990) Local Anaesthesia for Fibreoptic Bronchoscopy: Transcricoid
Injection or the “Spray as You Go” Technique? Thorax, 45, 474-477. https://doi.org/10.1136/thx.45.6.474

Madan, K., Mittal, S., Gupta, N., et al. (2019) The Cricothyroid versus Spray-as-You-Go Method for Topical Anesthe-

sia during Flexible Bronchoscopy: The CRISP Randomized Clinical Trial. Respiration, 98, 440-446.
https://doi.org/10.1159/000501563

R, 25780 RRIVRBE IR R R 75 51 5 R gk R 2 B SRR T 2 IR VIR AR g ma[J]. & E AR
=22 5&, 2020, 30(20): 73-77.

Keane, D. and McNicholas, W.T. (1992) Comparison of Nebulized and Sprayed Topical Anaesthesia for Fibreoptic
Bronchoscopy. European Respiratory Journal, 5, 1123-1125.

Ho, A., Gandhiraj, D., Jamkhana, Z., et al. (2020) Is Additional Nebulized Lidocaine Helpful in Flexible Bronchosco-
py? A Meta-Analysis. Journal of Bronchology & Interventional Pulmonology, 27, 266-273.
https://doi.org/10.1097/LBR.0000000000000656

DOI: 10.12677/acm.2021.115332 2315 Il R 125 23k i


https://doi.org/10.12677/acm.2021.115332
https://doi.org/10.1055/s-0038-1676647
https://doi.org/10.5326/JAAHA-MS-6208
https://doi.org/10.1016/j.ccm.2017.09.002
https://doi.org/10.4103/atm.ATM_38_19
https://doi.org/10.3402/ecrj.v3.33324
https://doi.org/10.1097/LBR.0000000000000511
https://doi.org/10.1378/chest.10-3361
https://doi.org/10.1136/thoraxjnl-2013-203618
https://doi.org/10.1016/j.cvsm.2019.07.004
https://doi.org/10.1111/j.1440-1843.2009.01587.x
https://doi.org/10.1111/j.1365-2044.2007.05179.x
https://doi.org/10.1097/LBR.0000000000000458
https://doi.org/10.1378/chest.117.4.1055
https://doi.org/10.1016/S0954-6111(98)90030-0
https://doi.org/10.1159/000029456
https://doi.org/10.1111/j.1365-2044.1990.tb14504.x
https://doi.org/10.1136/thx.45.6.474
https://doi.org/10.1159/000501563
https://doi.org/10.1097/LBR.0000000000000656

Tokyh %

(28]

[29]

[30]

[31]

[32]

[33]

[34]
[35]
[36]
[37]
[38]
[39]
[40]

[41]

[42]

[43]

[44]
[45]
[46]
[47]
[48]

[49]

[50]

Dreher, M., Cornelissen, C.G., Reddemann, M.A., et al. (2016) Nebulized versus Standard Local Application of Lido-
caine during Flexible Bronchoscopy: A Randomized Controlled Trial. Respiration, 92, 266-273.
https://doi.org/10.1159/000449135

W5, o0, FkEER 2 R EA TR A SCE R E PR AP T E B2 T, 2020, 17(16):
105-108.

fkE, A, KA, & BRI R 2 RIRTE R AT 4 SRS SRR A P R 9], 4R VE R %%, 2015, 30(8):
1465-1468.

Yang, S.S., Wang, N.N., Postonogova, T., et al. (2020) Intravenous Lidocaine to Prevent Postoperative Airway Com-
plications in Adults: A Systematic Review and Meta-Analysis. British Journal of Anaesthesia, 124, 314-323.
https://doi.org/10.1016/j.bja.2019.11.033

Dhooria, S., Chaudhary, S., Ram, B., et al. (2020) A Randomized Trial of Nebulized Lignocaine, Lignocaine Spray, or
Their Combination for Topical Anesthesia during Diagnostic Flexible Bronchoscopy. Chest, 157, 198-204.
https://doi.org/10.1016/j.chest.2019.06.018

Abdulgawi, R., Satia, I., Kanemitsu, Y., et al. (2021) A Randomized Controlled Trial to Assess the Effect of Lidocaine

Administered via Throat Spray and Nebulization in Patients with Refractory Chronic Cough. The Journal of Allergy
and Clinical Immunology in Practice, 9, 1640-1647. https://doi.org/10.1016/j.jaip.2020.11.037

TkamaE. R 2 -RES TR BEER F R R R R R[] IER A F A 24:&, 2018, 11(10): 86-88.

Clary B, Skaryak L, Tedder M, et al. (1997) Methemoglobinemia Complicating Topical Anesthesia during Bronchos-
copic Procedures. The Journal of Thoracic and Cardiovascular Surgery, 114, 293-295.
https://doi.org/10.1016/S0022-5223(97)70163-6

Davis, K.L. and Channick, C.L. (2009) Safety of Topical Tetracaine in Patients Undergoing Flexible Bronchoscopy.
Journal of Bronchology & Interventional Pulmonology, 16, 95-98. https://doi.org/10.1097/L BR.0b013e3181a3dbe4

FE, £z, T, % XEURTREF I 2% K IR [EB/OL].
https://wenku.baidu.com/view/439d627c094c2e3f5727a5e9856a561252d3219¢.html, 2020-05-10.

de Lima, A., Kheir, F., Majid, A., et al. (2018) Anesthesia for Interventional Pulmonology Procedures: A Review of
Advanced Diagnostic and Therapeutic Bronchoscopy. Canadian Journal of Anesthesia, 65, 822-836.
https://doi.org/10.1007/s12630-018-1121-3

XB/NBE, e, TAA, 2 BUACHREEZAIM]. 55 4 R Jbat: AR P4 AR AE, 2014: 494-503.

Tfka, K.K.O. (2015) Sedation for Fiberoptic Bronchoscopy: Review of the Literature. Tuberk Toraks, 63, 42-47.
https://doi.org/10.5578/tt.8849

Minami, D., Takigawa, N., Watanabe, H., et al. (2016) Safety and Discomfort during Bronchoscopy Performed under
Sedation with Fentanyl and Midazolam: A Prospective Study. Japanese Journal of Clinical Oncology, 46, 871-874.
https://doi.org/10.1093/jjco/hyw083

TEM, Fhen, FBEM, &5 ARFIEKEM SIS SRR CUVE SRR PRI o E L2 W,
2018, 22: 1797-1799.

Pdka, A.J.H. and Pham, P.A. (2012) Severe Prolonged Sedation Associated with Coadministration of Protease Inhibi-
tors and Intravenous Midazolam during Bronchoscopy. Pharmacotherapy, 6, 538-545.
https://doi.org/10.1002/j.1875-9114.2011.01045.x

McCambridge, A.J., Boesch, R.P. and Mullon, J.J. (2018) Sedation in Bronchoscopy: A Review. Clinics in Chest
Medicine, 39, 65-77. https://doi.org/10.1016/j.ccm.2017.09.004

(2016) Correction to: Drugs That May Cause or Exacerbate Heart Failure: A Scientific Statement from the American
Heart Association. Circulation, 134, e261.

Alexopoulou, C., Kondili, E., Diamantaki, E., et al. (2014) Effects of Dexmedetomidine on Sleep Quality in Critically
ill Patients. Anesthesiology, 121, 801-807. https://doi.org/10.1097/ALN.0000000000000361

Weerink, M.A.S., Struys, M.M.R.F., Hannivoort, L.N., et al. (2017) Clinical Pharmacokinetics and Pharmacodynamics
of Dexmedetomidine. Clinical Pharmacokinetics, 56, 893-913. https://doi.org/10.1007/s40262-017-0507-7

TR, RN, LUT, & A SRFRIKE IRIK A % K 3E1R(2018) [J]. IRIRERIE 44, 2018, 34(8): 820-823.

Bi, Y., Ma, Y., Ni, J., et al. (2019) Efficacy of Premedication with Intranasal Dexmedetomidine for Removal of In-
haled Foreign Bodies in Children by Flexible Fiberoptic Bronchoscopy: A Randomized, Double-Blind, Placebo-Con-
trolled Clinical Trial. BMC Anesthesiology, 19, 219. https://doi.org/10.1186/s12871-019-0892-6

Wu, S.H., Lu, D.V., Hsu, C.D., et al. (2020) The Effectiveness of Low-Dose Dexmedetomidine Infusion in Sedative
Flexible Bronchoscopy: A Retrospective Analysis. Medicina (Kaunas, Lithuania), 56, 193.
https://doi.org/10.3390/medicina56040193

DOI: 10.12677/acm.2021.115332 2316 Il R 125 23k i


https://doi.org/10.12677/acm.2021.115332
https://doi.org/10.1159/000449135
https://doi.org/10.1016/j.bja.2019.11.033
https://doi.org/10.1016/j.chest.2019.06.018
https://doi.org/10.1016/j.jaip.2020.11.037
https://doi.org/10.1016/S0022-5223(97)70163-6
https://doi.org/10.1097/LBR.0b013e3181a3dbe4
https://wenku.baidu.com/view/439d627c094c2e3f5727a5e9856a561252d3219c.html
https://doi.org/10.1007/s12630-018-1121-3
https://doi.org/10.5578/tt.8849
https://doi.org/10.1093/jjco/hyw083
https://doi.org/10.1002/j.1875-9114.2011.01045.x
https://doi.org/10.1016/j.ccm.2017.09.004
https://doi.org/10.1097/ALN.0000000000000361
https://doi.org/10.1007/s40262-017-0507-7
https://doi.org/10.1186/s12871-019-0892-6
https://doi.org/10.3390/medicina56040193

Tkt %

[51]
[52]
[53]

[54]

[55]
[56]
[57]
[58]

[59]

[60]
[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

MK, R, BHEK. RGOSR N A SSFTKE i SR R]. b E SRR W, 2019, 23(10):
1838-1840.

Li, A., Yuen, V.M., Goulay-Dufay, S., et al. (2018) Pharmacokinetic and Pharmacodynamic Study of Intranasal and
Intravenous Dexmedetomidine. British Journal of Anaesthesia, 120, 960-968. https://doi.org/10.1016/j.bja.2017.11.100

3, K, VLR, & SHRANEEFEKEE) LB 4 VE R SRS APR]. T EH2 5 ImKR % E,
2021: 1-7.

Lee, K., Orme, R., Williams, D., et al. (2010) Prospective Pilot Trial of Dexmedetomidine Sedation for Awake Diag-
nostic Flexible Bronchoscopy. Journal of Bronchology & Interventional Pulmonology, 17, 323-328.
https://doi.org/10.1097/L BR.0b013e3181f2a002

XA, SROCA, WhAude, &5 A SEHTIKGE 72 I AR L A Z00 ISR A5 B9 51 SR [ B[O, 1 537 o AR 52 2 36,
2020, 20(5): 3535-3538.

ARk, SREM, BRERE, & ARG EA SR E XL RS T RG] ImRRRIEEA8E, 2018, 34(1):
42-44.

Trapani, G., Altomare, C., Liso, G., et al. (2000) Propofol in Anesthesia. Mechanism of Action, Structure-Activity Re-
lationships, and Drug Delivery. Current Medicinal Chemistry, 7, 249-271. https://doi.org/10.2174/0929867003375335

Wang, Z., Hu, Z. and Dai, T. (2018) The Comparison of Propofol and Midazolam for Bronchoscopy. Medicine, 97,
e12229. https://doi.org/10.1097/MD.0000000000012229

Yuan, F., Fu, H., Yang, P., et al. (2016) Dexmedetomidine-Fentanyl versus Propofol-Fentanyl in Flexible Bronchos-
copy: A Randomized Study. Experimental and Therapeutic Medicine, 12, 506-512.
https://doi.org/10.3892/etm.2016.3274

XS/ANEH, wWhive, TAEN, . DURRREEZE[M]. 26 4 AR bt AR DA H i, 2014: 482-483.

Lee, S.H., Lee, G.M,, Lee, D.R,, et al. (2019) Factors Related to Paradoxical Reactions during Propofol-Induced Se-
dated Endoscopy. Scandinavian Journal of Gastroenterology, 54, 371-376.
https://doi.org/10.1080/00365521.2019.1585938

Tae, C.H., Kang, K.J., Min, B., et al. (2014) Paradoxical Reaction to Midazolam in Patients Undergoing Endoscopy
under Sedation: Incidence, Risk Factors and the Effect of Flumazenil. Digestive and Liver Disease, 46, 710-715.
https://doi.org/10.1016/j.d1d.2014.04.007

Mercado-Longoria, R., Armeaga-Azofios, C., Tapia-Orozco, J., et al. (2017) Non-Anesthesiologist-Administered Pro-
pofol Is Not Related to an Increase in Transcutaneous CO, Pressure during Flexible Bronchoscopy Compared to
Guideline-Based Sedation: A Randomized Controlled Trial. Archivos de Bronconeumologia, 53, 489-494.
https://doi.org/10.1016/j.arbres.2016.12.018

Lo, Y., Lin, T., Fang, Y., et al. (2011) Feasibility of Bispectral Index-Guided Propofol Infusion for Flexible Bron-
choscopy Sedation: A Randomized Controlled Trial. PLoS ONE, 6, e27769.
https://doi.org/10.1371/journal.pone.0027769

Grendelmeier, P., Tamm, M., Pflimlin, E., et al. (2014) Propofol Sedation for Flexible Bronchoscopy: A Randomised,
Noninferiority Trial. European Respiratory Journal, 43, 591-601. https://doi.org/10.1183/09031936.00200412

Franzen, D., Bratton, D.J., Clarenbach, C.F., et al. (2016) Target-Controlled versus Fractionated Propofol Sedation in
Flexible Bronchoscopy: A Randomized Noninferiority Trial. Respirology, 21, 1445-1451.
https://doi.org/10.1111/resp.12830

ER, ERE, BT, & AT IFENUEDNLR G R B2 MG [0 B BRI SA 5 S 950, 2020, 41(10):
946-954.

Antonik, L.J., Goldwater, D.R., Kilpatrick, G.J., et al. (2012) A Placebo- and Midazolam-Controlled Phase | Single
Ascending-Dose Study Evaluating the Safety, Pharmacokinetics, and Pharmacodynamics of Remimazolam (CNS
7056): Part . Safety, Efficacy, and Basic Pharmacokinetics. Anesthesia & Analgesia, 115, 274-283.
https://doi.org/10.1213/ANE.0b013e31823f0c28

Zhou, J., Leonowens, C., Ivaturi, V.D., et al. (2020) Population Pharmacokinetic/Pharmacodynamic Modeling for Re-
mimazolam in the Induction and Maintenance of General Anesthesia in Healthy Subjects and in Surgical Subjects.
Journal of Clinical Anesthesia, 66, Article ID: 109899. https://doi.org/10.1016/j.jclinane.2020.109899

Chen, X., Sang, N., Song, K., et al. (2020) Psychomotor Recovery Following Remimazolam-Induced Sedation and the
Effectiveness of Flumazenil as an Antidote. Clinical Therapeutics, 42, 614-624.
https://doi.org/10.1016/j.clinthera.2020.02.006

RGEAK, R, REWE, & R DG S T VAEY T Jo0m A W Bk 2 A R e B B
SPATXTREAF T [J]. 53 EE 24, 2020, 44(6): 846-849.

DOI: 10.12677/acm.2021.115332 2317 Il R 125 23k i


https://doi.org/10.12677/acm.2021.115332
https://doi.org/10.1016/j.bja.2017.11.100
https://doi.org/10.1097/LBR.0b013e3181f2a002
https://doi.org/10.2174/0929867003375335
https://doi.org/10.1097/MD.0000000000012229
https://doi.org/10.3892/etm.2016.3274
https://doi.org/10.1080/00365521.2019.1585938
https://doi.org/10.1016/j.dld.2014.04.007
https://doi.org/10.1016/j.arbres.2016.12.018
https://doi.org/10.1371/journal.pone.0027769
https://doi.org/10.1183/09031936.00200412
https://doi.org/10.1111/resp.12830
https://doi.org/10.1213/ANE.0b013e31823f0c28
https://doi.org/10.1016/j.jclinane.2020.109899
https://doi.org/10.1016/j.clinthera.2020.02.006

[73]

[74]

[75]
[76]
[77]
[78]
[79]
[80]
[81]

(82]

[83]

[84]

[85]

(86]

[87]

(88]
[89]
[90]

[91]

[92]

[93]

[94]
[95]

Zhou, J., Curd, L., Lohmer, L.L., et al. (2021) Population Pharmacokinetics of Remimazolam in Procedural Sedation
with Nonhomogeneously Mixed Arterial and Venous Concentrations. Clinical and Translational Science, 14, 326-334.
https://doi.org/10.1111/cts.12875

Rex, D.K., Bhandari, R., Desta, T., et al. (2018) A Phase 11l Study Evaluating the Efficacy and Safety of Remimazo-
lam (CNS 7056) Compared with Placebo and Midazolam in Patients Undergoing Colonoscopy. Gastrointestinal En-
doscopy, 88, 427-437. https://doi.org/10.1016/j.gie.2018.04.2351

Pastis, N.J., Yarmus, L.B., Schippers, F., et al. (2019) Safety and Efficacy of Remimazolam Compared with Placebo
and Midazolam for Moderate Sedation during Bronchoscopy. Chest, 155, 137-146.
https://doi.org/10.1016/j.chest.2018.09.015

Zanos, P., Moaddel, R., Morris, P.J., et al. (2018) Ketamine and Ketamine Metabolite Pharmacology: Insights into
Therapeutic Mechanisms. Pharmacological Reviews, 70, 621-660. https://doi.org/10.1124/pr.117.015198

VLA, TR, SAZERIGARR ] HAhEST, 2014, 33(29): 192-194.

Zhu, M., Li, Y., Wan, Z., et al. (2015) Effects of Small-Dose Lidocaine Combined with Ketamine on Early Postopera-
tive Cognitive Function in Elderly Patients Undergoing Gastrointestinal Tumor Surgery. Journal of Southern Medical
University, 35, 1076-1078.

Lamperti, M. (2015) Adult Procedural Sedation: An Update. Current Opinion in Anesthesiology, 28, 662-667.
https://doi.org/10.1097/AC0.0000000000000244

Bhalotra, A.R. (2018) Ketamine with Propofol for Endoscopic Procedures. Korean Journal of Anesthesiology, 71,
334-335. https://doi.org/10.4097/kja.d.18.00037
HKBR, TR = SR 2 BRI RS R fR [J]. iR 5, 2016, 39: 765-770.

Abulebda, K., Abu-Sultaneh, S., Ahmed, S.S., et al. (2017) Intensivist-Based Deep Sedation Using Propofol for Pedia-
tric Outpatient Flexible Bronchoscopy. World Journal of Critical Care Medicine, 6, 179-184.
https://doi.org/10.5492/wjccm.v6.i4.179

Akbulut, U.E., Saylan, S., Sengu, B., et al. (2017) A Comparison of Sedation with Midazolam-Ketamine versus Pro-
pofol-Fentanyl during Endoscopy in Children: A Randomized Trial. European Journal of Gastroenterology & Hepa-
tology, 29, 112-118. https://doi.org/10.1097/MEG.0000000000000751

RSCHE, (Tfer s, XUkhJE, 45, A RFERKE B A/ B SUIGH 124 B8 T A 4 SOV SR A i 7).
e 2%, 2019, 31: 123-125.

ERE, TKRIE, IR, S5 SEFTIKE B AN U A R T A A SR R A A R RS IR [T]
Il PR BRI 24 24 78, 2016, 32(7): 657-660.

Inturrisi, C.E. (2002) Clinical Pharmacology of Opioids for Pain. Clinical Journal of Pain, 18, S3-S13.
https://doi.org/10.1097/00002508-200207001-00002

Houghton, C.M., Raghuram, A., Sullivan, P.J., et al. (2004) Pre-Medication for Bronchoscopy: A Randomised Double
Blind Trial Comparing Alfentanil with Midazolam. Respiratory Medicine, 98, 1102-1107.
https://doi.org/10.1016/j.rmed.2004.03.023

Prabhudev, A.M., Chogtu, B. and Magazine, R. (2017) Comparison of Midazolam with Fentanyl-Midazolam Combi-
nation during Flexible Bronchoscopy: A Randomized, Double-Blind, Placebo-Controlled Study. Indian Journal of
Pharmacology, 49, 304-311. https://doi.org/10.4103/ijp.I1JP_683 16

Wk, i, GRA. T AE BT AR BRI A4 E, 2017, 37(2): 157-160.
XB/NBE, e, TAA, 2 BUACHREEZAIM]. 55 4 R Jbat: AR TPA AR AE, 2014: 532-533.

Yuan, Y., Zhang, J., Yue, H.L., et al. (2019) A Preliminary Study of Different Methods of Anesthesia for Painless
Bronchoscopy. Chinese Journal of Tuberculosis and Respiratory Diseases, 42, 106-113.

Zha, B., Wu, Z., Xie, P., et al. (2021) Supraglottic Jet Oxygenation and Ventilation Reduces Desaturation during
Bronchoscopy under Moderate to Deep Sedation with Propofol and Remifentanil. European Journal of Anaesthesiolo-
gy, 38, 294-301. https://doi.org/10.1097/EJA.0000000000001401

Coruh, B., Tonelli, M.R. and Park, D.R. (2013) Fentanyl-Induced Chest Wall Rigidity. Chest, 143, 1145-1146.
https://doi.org/10.1378/chest.12-2131

Wang, Y.H., Chai, J.R., Xu, X.J., et al. (2018) Pharmacological Characterization of Dezocine, a Potent Analgesic Act-
ing as a x Partial Agonist and x Partial Agonist. Scientific Reports, 8, Article No. 14087.
https://doi.org/10.1038/s41598-018-32568-y

gk, XSEZE, EE. A HEZE BRI R AR R I [I]. 1Y )1 B %, 2018, 39(1): 88-91.
Romagnoli, A. and Keats, A.S. (1984) Ceiling Respiratory Depression by Dezocine. Clinical Pharmacology & Thera-

DOI: 10.12677/acm.2021.115332 2318 Il R 125 23k i


https://doi.org/10.12677/acm.2021.115332
https://doi.org/10.1111/cts.12875
https://doi.org/10.1016/j.gie.2018.04.2351
https://doi.org/10.1016/j.chest.2018.09.015
https://doi.org/10.1124/pr.117.015198
https://doi.org/10.1097/ACO.0000000000000244
https://doi.org/10.4097/kja.d.18.00037
https://doi.org/10.5492/wjccm.v6.i4.179
https://doi.org/10.1097/MEG.0000000000000751
https://doi.org/10.1097/00002508-200207001-00002
https://doi.org/10.1016/j.rmed.2004.03.023
https://doi.org/10.4103/ijp.IJP_683_16
https://doi.org/10.1097/EJA.0000000000001401
https://doi.org/10.1378/chest.12-2131
https://doi.org/10.1038/s41598-018-32568-y

Tkt %

[96]
[97]

[98]

[99]
[100]
[101]

[102]

[103]

[104]
[105]
[106]

[107]

[108]

[109]
[110]

[111]

[112]

[113]

[114]
[115]

[116]

[117]
[118]

[119]

peutics, 35, 367-373. https://doi.org/10.1038/clpt.1984.45
NI, ELH. & BRI BOR R R[], R 3245iR, 2020, 26(19): 3887-3891.

o [ T 2 PR BRI 43 2, 6 BAE h 4R R 2 2 WP 57 03 &%, WP EER 2224, R TAEZR R, A
& B s A T I IR %J”Jrir“ MEZFILR[]. hHeEE g 2k &, 2019, 42(2): 83-91.
Takakuwa, O., Oguri, T., Asano, T., et al. (2018) Prevention of Hypoxemia during Endobronchial Ultrasound-Guided

Transbronchial Needle Aspiration: Usefulness of High-Flow Nasal Cannula. Respiratory Investigation, 56, 418-423.
https://doi.org/10.1016/j.resinv.2018.06.004

XNZR, 5KBE, 4RFF. HFNC Il NPPV 7E ICU U Sk & B R[], B R TAkPE 24, 2020, 23(2):
177-181.

REBE, WIENHE, 1REE, . DWEUEEZETBAGE SCUE SR A PR N ] S ZEES, 2020, 34(4):
386-387.

XURERE, Xk, ZRuhfs, & BWESIES FEAE OSAHS B o T E B A 1 M H R MEZ ], LR,
2017, 57(24): 81-83.

Wu, C., Wei, J,, Cen, Q., et al. (2017) Supraglottic Jet Oxygenation and Ventilation-Assisted Fibre-Optic Bronchos-

cope Intubation in Patients with Difficult Airways. Internal and Emergency Medicine, 12, 667-673.
https://doi.org/10.1007/s11739-016-1531-6

Cai, G., Huang, Z., Zou, T., et al. (2017) Clinical Application of a Novel Endoscopic Mask: A Randomized Controlled
Trial in Aged Patients Undergoing Painless Gastroscopy. International Journal of Medical Sciences, 14, 167-172.
https://doi.org/10.7150/ijms.16919

XIPERE, Fubfe, WIE, . BT R AE JOR SO SR A R IR AT[3]. IR R T , 2014, 30(2):
142-145.

ZRIEAT, BRWL, EERE, & TR N ARBREE D RETEFERE RIS A EEN]. ImRE 2 S0k T2 4,
2016, 3(24): 4732-4733.

Alon, D., Pertzov, B., Gershman, E., et al. (2017) The Safety of Laryngeal Mask Airway-Assisted Bronchoscopy ver-
sus Standard Nasal Bronchoscopy. Respiration, 93, 279-284. https://doi.org/10.1159/000456551

Martin-Pereira, J., Gomez-Salgado, J., Garcia-lIglesias, J.J., et al. (2019) Laryngeal Tubes and Laryngeal Mask Devices
for Supraglottic Airway Management in Out-of-Hospital Emergency Care: A Systematic Review. Emergencias, 31,
417-428.

HOKFA. R Proseal M S 44 il 18 <AL 0 T3 AUE B A A R AN D], A B R IT d8iiAE S, 2020, 26(16):
79-80.
TNV, BOCUT, B 2. SLIPAMIEE 5 Supreme M =2 11 < B2 AT St EL[J]. 2020, 40(20): 1580-1584.

Henlin, T., Sotak, M., Kovaricek, P., et al. (2015) Comparison of Five 2nd-Generation Supraglottic Airway Devices
for Airway Management Performed by Novice Military Operators. BioMed Research International, 2015, Article ID:
201898. https://doi.org/10.1155/2015/201898

In, C.B., Cho, S.A,, Lee, S.J., et al. (2019) Comparison of the Clinical Performance of Airway Management with the
i-gel® and Laryngeal Mask Airway SupremeTM in Geriatric Patients: A Prospective and Randomized Study. Korean
Journal of Anesthesiology, 72, 39-46. https://doi.org/10.4097/kja.d.18.00121

TeF, &7, BT WG XIS W HHE =@ Mk SRR T SCUE R BGH AR P RL A [0]. R A S E
W I A8k 2% &5, 2019, 27(2): 135-137.

X, REUE, RO, & SER =Rl A EERE R SO UE SR A AT A 2 T AU []. T E R R
%, 2020, 17(9): 30-34.

Ahmed, R.A. and Boyer, T.J. (2021) Endotracheal Tube. StatPearls Publishing, Treasure Island.

van Esch, B.F., Stegeman, I. and Smit, A.L. (2017) Comparison of Laryngeal Mask Airway vs Tracheal Intubation: A
Systematic Review on Airway Complications. Journal of Clinical Anesthesia, 36, 142-150.
https://doi.org/10.1016/j.jclinane.2016.10.004

Masters, R., Bechara, R., Seeley, N.R., et al. (2020) Anesthetic Considerations for Automated High-Frequency Jet
Ventilation during Electromagnetic Navigation Bronchoscopy. American Association of Nurse Anesthetists Journal, 88,
101-106.

XM IR, BB, BB SE B2 T RRERET 7t B [9]. PRSI 5 iR97 24 &, 2017, 31(1): 85-87.

Putz, L., Mayne, A. and D|ncq, A.S. (2016) Jet Ventilation during Rigid Bronchoscopy in Adults: A Focused Review.
BioMed Research International, 2016, Article ID: 4234861. https://doi.org/10.1155/2016/4234861

WK, WY, B, B RBEHEAS MG RN R I]. IR %44 3, 2020, 36(7): 722-725.

DOI: 10.12677/acm.2021.115332 2319 Il R 125 23k i


https://doi.org/10.12677/acm.2021.115332
https://doi.org/10.1038/clpt.1984.45
https://doi.org/10.1016/j.resinv.2018.06.004
https://doi.org/10.1007/s11739-016-1531-6
https://doi.org/10.7150/ijms.16919
https://doi.org/10.1159/000456551
https://doi.org/10.1155/2015/201898
https://doi.org/10.4097/kja.d.18.00121
https://doi.org/10.1016/j.jclinane.2016.10.004
https://doi.org/10.1155/2016/4234861

	无痛支气管镜诊疗麻醉现状与进展
	摘  要
	关键词
	Status and Progress of Anesthesia in the Painless Bronchoscopy
	Abstract
	Keywords
	1. 引言
	2. 麻醉方式
	2.1. 局部麻醉
	2.2. 静脉麻醉与吸入麻醉
	2.2.1. 静脉麻醉
	2.2.2. 吸入麻醉


	3. 气道管理方式
	4. 小结
	参考文献

