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[Abstract] Objective To evaluate the safety of modern rigid bronchoscopy related therapeutic procedures.
Methods We retrospectively analyzed the clinical data of 100 patients with benign or malignant lesions who underwent
modern rigid bronchoscopy operation between Apr. 2014 to Apr. 2016 at Respiratory Endoscopy Center of Changhai
Hospital, Naval Medical University (Second Military Medical University). A total of 124 rigid bronchoscopy operations
were performed. The intraoperative complications of rigid bronchoscopy were analyzed. Results The intraoperative
complications of rigid bronchoscopy were as follows: transient hypoxemia (4.03%, 5/124), injury of vocal cords and around
mucosae (4.84%, 6/124), exposure keratitis (1.61%, 2/124), airway structural failure (2.42%, 3/124), damage of electronic
bronchoscope (2.42%, 3/124), and insertion failure of rigid bronchoscopy (0.81%, 1/124). There were no deaths during
operation. Conclusion Modern rigid bronchoscopy is a treatment technique with high safety and few complications, and
is worthy of clinical promotion and application. Standardized rigid bronchoscopy operation and related technique training
should be carried out to improve its safety and reduce complications.
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Fig1 Stent placement and removal under rigid bronchoscopy

A: Placement of Dumon Y-shaped silicon stent under rigid bronchoscopy; B: Placement of Dumon carina bronchus silicon stent under

rigid bronchoscopy; C: Extraction of metal stent under rigid bronchoscopy

22 MIFLZR MEUFE 2016 4 10 A, PR
BHESY (13+29) AH, PplEviEtEy 14 ),
16 {5 g3 IR i ATl s F R 4 bt i O i . 3L 84 451
A SERREYT, B RAMERAE 52 . AR
A5 32 il 52 BSE RBE DT ARG RAYERAE R E b 2
BE RN EEARGRE &, 50 6 RHEE
P RE SRR R, A AR
AR5 . 32 158 Bl U7 1) SR8 G R A8 SR A R AT
-9 fl, HpE 3 HIEFRMER, SHtTR
J1d, 3d ARG SAH; 6 BlEEmEE T 2 4
RJG 2 R AERIMSET:, 2 FIFETERT, 2 Fi5t
TR . f 23 BlEEAAE. Hd, 4 FIREE
ERES Y BRI SR EANG, BOHEE R,
TOIERIE KA, PR s 9 B MR s
ERHAERERERYE . BE. Wt &3]
SRITIE, BEARYEE (1 B RS TR 16
MAEK) 5 10 GUENER R AL B E
7 A 4 4 R SRR S AR A SRR, AR
s (1 B R R 4B A 2 AR
SHEYY, A RAEN, 5B BOE EERR AR ) .

3 3t i

B B8 # A UL ) O & R A IR E L o0 i
BRI, EXREEREFL . gEFL. WK
o, MR ARG . A <. M E
Wl PARRA B S R AR Y [ R A
BAEZE Y 2 426 BIREBEGEEAE T, RAF TSR
B EBHEGRA 10 FlK (0.4% ) | AR LA
Jo B 45 8 Ik (0.3% ) . Ui 6 il
W (0.2%) , TCHESES A M- &, %k
LN REE T 209 BIRBEBEERE, Hoh TR AR
W2 ik (0.96% ) , AR >50 mL 38 ik

(18.18% ) , AR/ ARJGHABETIIFE R T 3 17
W (1.44% ) 5 FHtssh 1 Bk (0.48%)

B B R AR S R 1 ™ I IR D . e
SCHkGE, hasdE . g KRB ERE R
i AT BNt 75 %) F- AR ™ B O RCRERR R /D L, FET R
LN 0.4%~1.0%", 7E 11 000 WREEHAET, (L
2 Bl EATY, EEM—TMEZ LR R, #
BEBRAEAROC 1) SR TT RAE R AR 3.4%, JPE
IS e N 5

T B 45 ) ™ B O R R e . AR
M. RESAREFEIL. B8, LmE RIS
SO EAMIFST Z B, AR TR R AR & R
PEA e A A R R SR I R . METR
PEARAAUNUE 5 S 2 A 7 30U B IR RSB
KM AR 5 IR (4.03%, 5/124) KHE—itk
IREAUAE, JoOBRH KA. AN R AR MK
RIGRAEZER 1.61% (2/124) , BETEPA AW
TGS T O e R R A T 9% A AR S SRk . AR
ZH TG AR S M 7K e B MR A B O & A, AR [ AR
AHESCHRARGE (5.3%~13.3% ) 7, X ATfRE S
HMFFE SRR (8% TG ER A e FEfd
BREAED, BRI AR IUORE DL, AR 2 T AR A
A1 ) (0.81%, 1/124) , S5 ENMENFIELE
TRECIEOAY Al AR BB B . IR
BN RERIEAT . T IEN, RTFIEERE,
ANEUCE B, WSO MR T EE, fEA
HEE T, JIEERESMBIRN E R (2.42%,
3/124) BT SCHRRIE (<2%) ™, XATRE S A
FEIREAE VA o AR B I L AER 6 7 HF
NHEEREAT (4.84%, 6/124) | A2 54
BEANE B (2.42%, 3/124) . AHHERF IR
Yl@iatl, SxHEMR, BE S RL, TAREI



S0 HaE, & U B B ERY 2 e IPAY

e 1101 -

RAE KA

GEE STk, s B ERE R OR H IE A E
TATFTNLLT LA s 5. (1) XF
R, A . IR BT RE 25 AT
VERFIE I 8, R A s 00 o B e SRR P <
F, SRR TF S EE A, XHEAE
A0k G fR A — i PRI RE . (2) FREE AR
1) &A= 5 RRBEEVL R RA S S FR S P A A4 . FRAT
. AT ERA G, NIk, &2 MREES
G, TAEA R E IR A — B R R R
PG, Al TXPEALEE, FIRIRE . (3) KA
ERAEBAE N, R RE i, —HIFRSIE
PABEEERT, T RPAE AL FRRR S S, AT AR
PUBHIRIT . WOF RSB, LENTINHE
o (4) TERBERAEL R, AR A PRk
VEPEA 10 AR B ST T LA ke S M 7K e K i 25 1
o AN, R BT SORREEIAT ARG SRS St 2
/D FARITAAE ) R IR 2 — . SCRRRE Y S5
B EASE R MR &, o E! . REE
KOV TR S EA

PEREG G M . S0 B R AT PAR 1A 52 A
DS G ERAE Bl I RRE B o Mk Bl
REL 2 e g 1T 52 e B 45 4 A B BB, 9K T AZ B AR
H, AARGERRSIKEEGAE . BIEH O R |
X DL 24 1E A PR I 55 AN 3 B 4 B R ) fR A 3
ANEIATHEGE A AL, A IHERSR, IR
TR ) B AN IS B i e . HRTIR
SAUMUAE B2 28 T LI i AR SN 4AS (extracorporeal
membrane oxygenation, ECMO ) 4 Rf# ik,
ECMO 5 T B X BE 3 h s it 52, il
ERAEE VT LA 40 R FH AR B8 1) K2 R R R %
a L RS R . BE A PP R SRR R )
R, EGETEE PN E T T A A AR
Bt —2 el D AR R (B FikENG )z
FROE IO B A RIMER) 2L, Bl A AR A
BTG . AR R & 3D AR 1
B, AKREGELESR A RIMETT T S SRk — 2
R (HAIEE, ARG IR R A A
ZRU I N BEE I | BRI B T B AH DG AT A B B P
BB,

3 [ 3 AE o T A B 2 I SR E R
B AN R 2 /D ECA 1 2R A
I 52125 2015 4R 2016 AFFF R —TH
KRR 26 A~ E W JH AR, SCERE R T 52
IUE NSHRIT MR ER B iR 2 09T 3 AN EZRIKIK

S A R IR A S A R
FURE 5 25 4 i TR T M S U B AR & bk
A R, WS A r 127 O L B A iRy
MRS B E B PR B S R B R e
— IR G S E R SR I S ITAR T R, Ky
A GRS AT B PO RERE R S AR &
BB IR AR R AR AR I, (B 2 HOCE
AR IS B R R B RE R VI, oGk
B S R AEAS IR b S PR BE S R A R
REA 31.3% B ARFRE I RIRRAA
WP =7 L BRI, (BT 4.4% BT AL
EREEE RN S MR B B 2 I AL A A
M= L BB ITAE IR & T 258 20 /AR
AR B A LA ST B ERE B RE 1Y FEFR
], R AR 1) A FRATS SR T e 5 14 22 [l 5 PR
T, [ PN R TS AR 2L B L B
FRPR ATHEZS IR, Jovk T e X B LI AR B M
BTN FR, AR LAl Al s I B2 U7 S5 7 B 5
BRI, BRI S 265 =, FEEPTTTERA
HEEROR, FEE A, BT 2Rk, R, th
Rz g ] i SRR B2 R R R AL
PRy 7 55, T L Al AR X 52 2% | TR 11 20K
TR I 5 B B ]S SR BRI R AR B W T
Rl 5 3 2 5 B S | 22 50 AT BAS A B &2 2Ry T
PR J5 A 85 IR E T X3 PRy DA 8 g e % A 5 s S
HE . PRI, Qfal TR IARR, BOE B bR, dff
AL AVE RN BE A ST R ERE B M AT =7
BRI, R B E A DGR I T AE , 2 H A )y 2
DR AIRIR ., FTAT, 2GR A B IR A 4
YIERS, AN B A e IR 27 22 AR =7
L E 2RI TAE TR LI RE R I S [ B
Uil EIp 2 PR B 15 i 73 2 i3 S AL BRI DI~ B
S AL AEI R N A LT T B R BRI T
JE& TERME . MREALEAI, bR ez L,
Wt A B 15U SR e S s e il s S, ff 2
BiFrih o 2 LA R B R R B i,

g Lk, BUACRE B B —Fh e ey |
I ARAREARXT DRI N BEEOAR, (EATHIR PRAE) 5 15
Mo ESLHAIRER | BOEBERE, TR
T RSB B S i AR 2 e | BT
NGRS E S

(Z % X #f)

(1] 2z ZE00H X4 L B, £ R SRS 3R &
LY S BRSO AR (D], AR



1102 -«

BRBESEE 20194 10 H, 5540 4%

(2]

(3]

(3]

(6]

(10]

[11]

[17]

(18]

HMRIA3,2006,22:1-3.

FUER = AR HT, AR . B B B A A ] A
PSRV BEIR YT ORAUE N MR [0 v i 24K
2009,12:139-142.

SRR, A, X B, B B U BRI A AR T
BRI FHE ()], Th AR A IR 2455, 2002,25:369-370.
T2 SRR BT B I R[], BRARSE
FHPE2#,2016,28:8-9.

Tk AR AR, B, AR HT, R 22 BRI, 2 426 BiIRE
i EBERIm R B[], BRI 255, 2017,37:196-197.
TREL, T e, B A, SR AL N HIAE B U R
I7 L SRR AT RO S R R EAR (D], AR
FIRFIR4438,2015,38:675-679.

SR a7 [ A 2T SR S U ). P
SRLE LRI IR 2458,2010,33:7-9.

CASONI G L, TOMASSETTI S, CAVAZZA A, COLBY
T V, DUBINI A, RYU J H, et al. Transbronchial lung
cryobiopsy in the diagnosis of fibrotic interstitial lung
diseases[J/OL]. PLoS one, 2014, 9: e86716. doi: 10.1371/
journal.pone.0086716.

YARMUS L, AKULIAN J, GILBERT C, ILLEI P, SHAH
P, MERLO C, et al. Cryoprobe transbronchial lung
biopsy in patients after lung transplantation: a pilot safety
study[J]. Chest, 2013, 143: 621-626.

CAVALIERE S, VENUTA F, FOCCOLI P, TONINELLI
C, LA FACE B. Endoscopic treatment of malignant
airway obstructions in 2,008 patients[J]. Chest, 1996,
110: 1536-1542.

OST D E, ERNST A, GROSU H B, LEI X, DIAZ-
MENDOZA J, SLADE M, et al. Complications following
therapeutic bronchoscopy for malignant central airway
obstruction: results of the AQuIRE registry[J]. Chest,
2015, 148: 450-471.

BATRA H, YARMUS L. Indications and complications
of rigid bronchoscopy[J]. Expert Rev Respir Med, 2018,
12: 509-520.

CAVALIERE S, FOCCOLI P, FARINA P L. Nd: YAG
laser bronchoscopy. A five-year experience with 1,396
applications in 1,000 patients[J]. Chest, 1988, 94: 15-21.
REICHLE G, FREITAG L, KULLMANN H J,
PRENZEL R, MACHA H N, FARIN G. [Argon plasma
coagulation in bronchology: a new method-alternative or
complementary?][J]. Pneumologie, 2000, 54: 508-516.
MAIWAND M O, EVANS J M, BEESON J E. The
application of cryosurgery in the treatment of lung
cancer[J]. Cryobiology, 2004, 48: 55-61.

PERIN B, ZARIC B, JOVANOVIC S, MATIJASEVIC
J, STANIC J, KOPITOVIC I, et al. Patient-related
independent clinical risk factors for early complications
following Nd: YAG laser resection of lung cancer[J]. Ann
Thorac Med, 2012, 7: 233-237.

SCHUMANN C, HETZEL M, BABIAK A J, HETZEL
J, MERK T, WIBMER T, et al. Endobronchial tumor
debulking with a flexible cryoprobe for immediate
treatment of malignant stenosis[J]. J Thorac Cardiovasc
Surg, 2010, 139: 997-1000.

SRR B B AL BN T LA RIRR D). rhAesit%

(19]

[20]

(21]

(22]

[24]

(23]

[26]

[27]

(28]

[29]

FIFIZ%t:,2014,38: 563-565.

WRIE Bt 58 20 4 2 DA vl e Vel v 1 55 M3 5
SUEBEIRIR I 182 oA [J]. v SRR,
2005,25:123-124.

DINCQ A S, GOURDIN M, COLLARD E, OCAK S,
D’ODEMONT J P, DAHLQVIST C, et al. Anesthesia for
adult rigid bronchoscopy[J]. Acta Anaesth Belg, 2014,
65:95-103.

LEEJY,PARK CB,CHO E J, KIM CJ, CHEAJ S, LEE
B H, et al. Airway fire injury during rigid bronchoscopy
in a patient with a silicon stent—a case report-1[J].
Korean J Anesthesiol, 2012, 62: 184-187.

DUNKMAN W J, NICOARA A, SCHRODER 7,
WAHIDI M M, EL MANAFI A, BONADONNA D,
et al. Elective venovenous extracorporeal membrane
oxygenation for resection of endotracheal tumor: a case
report[J]. A A Case Rep, 2017, 9: 97-100.

HONG Y, JOK W, LYU J, HUH J W, HONG S B, JUNG
S H, et al. Use of venovenous extracorporeal membrane
oxygenation in central airway obstruction to facilitate
interventions leading to definitive airway security[J].
J Crit Care, 2013, 28: 669-674.

R B R« C AR o 22 e o e gl o Jr. WS S
SUEBHORM]. H b, BUEEAR, R 3 R KHE R TR
B A PR 7,2016:272-273,669-674.

DUTAU H, BREEN D, BUGALHO A, DALAR L,
DANIELS J, DOOMS C, et al. Current practice of airway
stenting in the adult population in Europe: a survey of the
European Association of Bronchology and Interventional
Pulmonology (EABIP)[J]. Respiration, 2018, 95: 44-54.
ZIAS N, CHRONEOU A, GONZALEZ A V, GRAY A
W, LAMB C R, RIKER D R, et al. Changing patterns in
interventional bronchoscopy[J]. Respirology, 2009, 14:
595-600.

PASTIS N J, NIETERT P J, SILVESTRI G A; American
College of Chest Physicians Interventional Chest/
Diagnostic Procedures Network Steering Committee.
Variation in training for interventional pulmonary
procedures among US pulmonary/critical care
fellowships: a survey of fellowship directors[J]. Chest,
2005, 127: 1614-1621.

SEIJO L M, STERMAN D H. Interventional
pulmonology[J]. N Engl J Med, 2001, 344: 740-749.
HUANG H, SIMOFF M, LI Q, BAI C. Rigid
bronchoscopy in mainland China: present state and
perspectives[J]. J Thorac Dis, 2018, 10(Suppl 18):
S2217-S2218.

TR BR300 B AR 400l A, B TS U B
FORTEHLSL TP S - D). 5 BRI,
2018,39:117-123.

REN J, HUANG H D, WANG Q, YANG Y G, HUANG
Y, LI Q, et al. Rigid bronchoscopy in the real world:
controversies and thinking[J]. Acad J Sec Mil Med Univ,
2018, 39: 117-123.

[AC4REE] DT



