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Summary of the indications and suggestions on the protective measures
of tracheotomy during the outbreak of novel coronavirus pneumonia

GAO Ke-lei, LIU Yong, XIE Chang-ning, JIANG wei-hong, HUANG Dong-hai
( Department of Otolaryngology Head and Neck Surgery, Hunan Province Key Laboratory of Otolaryngology Critical Disea-

ses, Hunan Province Clinical Research Center of Laryngopharyngeal and Voice Diseases, Xiangya Hospital, Central South U-
niversity, Changsha 410008, China)

Abstract: The corona virus disease 2019 (COVID-19) caused by the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) belongs to the category B infectious disease, but is regulated according to the requirements of the
category A infectious disease. Originated in Wuhan, COVID-19 has been pandemic around China. SARS-CoV-2 can be
transmitted through droplets and close contact. In the closed environment, it can also be transmitted through aerosol. Most
people are susceptible. The sources of the infection are the COVID-19 patients as well as SARS-CoV-2 infected
asymptomatic ones. The incubation period may range from one to 14 days, and some patients may be asymptomatic. So,
tracheotomy, which is usually carried out under local anesthesia, may produce a lot of droplets and aerosol and hence bring
about a great risk of nosocomial infection during this pandemic. Based on the guidelines for the treatment of COVID-19
issued by the National Health Commission and our firsthand experiences with tracheotomy performed in the patients of
quarantined wards, this paper discusses the basic rules of performing the tracheotomy during the pandemic,summarizes the
indications of different kinds of patients, and offers suggestions on the protective measures and operational details of the
tracheotomy.

Keywords : Tracheotomy; SARS-CoV-2; Pneumonia; Aerosol; Protective measure

Hgr B = (ENEES R ET R SwmE N severe acute respiratory syndrome coronavirus 2 ,SARS-
CoV-2) 5| & 387 1 5 tR 95 B3 il 4% (novel coronavirus
LA E WA SRR AL 4T 100 F (2019140481) pneumonia , NCP; WHO 7 44 : COVID-19 ) IEFEF [E K

o ARSE A F 5 L R VERIRAT. Vo AP R Y i
WMAEMEE 41, Email ; huang3301 @ 126. com




o [ - G A TR AR A 3

5526 %

3 AE AR Xt AT 0 B - e (7] 8 % T VR R U
HEBBLT ARSI AR T RE o i T %
VIR T 5 14 d, B4 TERE IR R Y 3 LA 1 e
P B HBTHRS T BoAr e — & He Bl B
DR TE LT 3o 2 o I A S — 5 i S I 5 1) COVID-
19 H . E VAR ERB R0 ML A 6 T ik
BRI TAR . TR, R R AR R 1%
WK % T B A7 PR LB ES A AT AE PR 55 77 £ R i
) KR R R, ELA TR S KU o PRI, AR
SCAEATRBLSEATIY 1 )% )3 fik COVID-19 J5 347
I B3 1 R R U T 0 R SC R A2 T, 4R L,
HEM BN T X TS VI AR BB AL

1 #RFRE

L1 Jhseet

B 2,16 %2 AR RN T RE” B
SRR I DI RE T Ak B UEEE HLE
S B SR RE SCRHATT 24 . AR
R 5 H 5 #1120 COVID-19 [ 3% A % 4% fih
S B B AR R A B HEAD R Br b B A AT
R BECATVERE A ORI AR AR,
it PSR LA 3240, AN AT ST IR T O,
AEVIFFARIGAL, [F I 82 5 m s S EOR AT R
BT SRR HEE W By, =PI T X HZ R
RS E VI AR
1.2 AR

ABIEVITFARLERE R e EREESs
PRI UL FH OG22, B ATHR AR B B A s 19 PR 37 A
G AU T RUER , L35 BT R R0 25 0 L o
LA AR 25 o 7E A BB B 5 Z BT, 5 AR B R
IR ST H I BT RERUBS: , FHASH I IC 5% o

TEI 115 DX A4 1 = 2 DI 37 v 2 o 1 A M 25
PR B (AL — R PETFARIE 37 H B2 N95 1115 | IE
Je b B 18 X S AR RE 1 SR A, TARAR (Bl 7 i A
RINERIBK B A, BUZRFE , TR KBk E
HERANZ B B4R £ 45 | Hop Ik R gk MR S
RISk A K IR HER SRR BE AT B, FRIK
BB, AL E VIIT 0 15 AL AR S AR A B A 56
SR IR AR B A AL IR DL AR RO |
WERC ST SRR O , B AR A LB Ol . O
— [ i g A A TR, S 8 T AR A IR , 5 31
B3P AR S A O T, AR B S5 I ACRE A mT REYE
B R B, I TR T

SERF AR BIFE AL B 2GR ST A2 R
TIGREECER AN BT | A SRR Dl 0 S8 35 T G A e % 25
FRONLe ZJa VAR R E AL, W AT UE VT #R4E
LSRG E PR B D7 AP 51 5 R, IE B AL LR 3 K A
i, IHREA 75 0 X R B it R AT 2 48) -

TEFIG R XA AL AN Z B i3 45 BE AT
GEIX, i AR B4 25 o, PR U T 4054 T s 2R AT
X, DR, I AT AKW)

2 HR

FARERWAM . A5V BB M, £ %
SUVSFETPGE o FPIRALSCRE B I A A 2y
95% , HAR iy AR AR . [8E UE M I BT
TR TEEAR o 7 A ARSI g B

3 g

SEVIHAREFARBIEIF LT, A %
XA SAE Y L AR B AGE LAY R, T8 R
IR SO 5, SAE DT R M — A N7 P R G )
P BR EAGERE B AD B 22 0 58 B E 2 K S AL
A BIATLER B AT S IR 3 W U B 1 R 0
Tk R R A R T R S 552 48 AR
B 57 , TS24, A AT A UEHRE AN
WA A S YT AT LA/ S a1, i ] LR
S VR B T RS 1 A= BRI e vl D i, Al S R
BLE DR BB A A — B ) 3 5 AT R )
TR

SEVITFAR B IE L AE AL A5 i f T AU <
Wy EPRAE A IRME | PN 2T I U B IR R
EEEES, PRI RS BB T A0
FAREIGEA K, RFE VIR ARG FIFIA
WP ER B fE COVID-19 BE 1, Al 19 £2
AMARAEER T AT R =R, X #™ H 5
ARG WG ™ H A E 5B TRSS0 , T
JRAE R W] BEPERT- I 5w, TEAUE U VT U 4
FILRUBS: Fiof A SR,

SEVITFRSE VTG 2T 84, R 5=
SHER Z5 AT S A A S AT L IR S
PR IR o 3 R TR B T I AT L i) b
/0.7 m LB SR IS R B, (8B 4
#r 2003 4EFAE 2 M PER 225 1ik ( severe acute respir-
atory syndrome, SARS) 1 Y BIFE K I, RISl 2 i 24

.10 -



AL AR BT R R TR I A BE T T B DI IT R T ML UE I B S P

%13

WP T, BN B 58 R T R BT 4 B 2
2 IEHAE FAZE T A AR P i 4%, tean N95 1
BEHGE SIS T A Y RIR SRR
B4 N A28 5 e A= B N SARS &L (OR =6.2,
95%CI 2.2 —18. 1)) SARS-CoV-2 [ #f 3 1 &
TR YT M R R 4 SRR AR L R
¥ RO =3.77, 55F 2003 4F SARS pyfL#ksc " A H
SR YL AR H AT E b 2 R AT ik
SARS 12 N30 14 £, A 0L % BE ) 58 1 12
COVID-19 (B F HEAT IX A AT fig ™= A K RIK RS
VI BRAE | ZET0RE 0] 23 1 R B 4 N B R [ P J e
1) RS

16 COVID-19 B 1E T, — J5 A A& V)3 b
TF B 3 58 4 AT e Sk YL SARS-CoV-2 8, % — )7
TR 5 3 PT AT R Rl i SR IR, AT DA
A EAEFI, HH IOT I PRI R A S 2 2 R
%38 ZE A iF (acute respiratory distress syndrome,
ARDS) , T B A EHLMGE T g /8
FF ) 3E B IE K2 COVID-19 f) B 15 B0, F AT 42 H ¢
LR LR TE 2% IR VT i b Bk
3.1 T ZHEBR SARS-CoV-2 JE UL iy | W 1 i A BH
e

H T SARS-CoV-2 J& YL (i i IR W14, #8431 12
BE AR, BRI A A e . PRt
R 5 P e e i B B B SR & K & 22 HEBR SARS-
CoV -2 Jikiy , . L5 WA i B} 15 AR AE A TS D) AR g
F BT R . A S S TEAR YO
X AT H BLRISYT () SE PR 56, it g T A
FARG T ZE R UL BT i . T AT A
1, FARJG B A GE , B> 0B iEad iniE
P A eV E T T 45 5 9 COVID-19 [ 35 ik,
PRI 5 5 R R A R 0 s B 4
3.2 FELELH12 SARS-CoV-2 JR YLy - I 1 i
BH iR

— B BE L 12 SARS-CoV-2 JER YL 1 /5 R AL
0 D R R, s A U . IR
T 2 2 Y e R U Y A R B AT R . B SR
WA} S A B 5 AT = R ANE B
IR IE 26 KR GE B 37 Al

T B3 A I R X i s 2 B ) B A P e A
BH, 13 516 1 L 2 7R R 5 DX PN ) B 474 7 T e 3 <
GEREBRPETIRAIL) , B S 0 B2 A A Bl 4P 23 o0
ERfE iR ARG IX . ML IR O, AT LAST BA T 34
B AT RSO sl A TRUE VIR

0 £ T R X9 5 A X R, R AR R
VRE VNI ROMERE BB BE S5 A , 75 TEATTE B B
TTIRFAEVNH S 2B ERZNETFARAE, S 5F
AR T A BE N PR B B3 EAT =it
TTFEAR FAREMREHL T AR E W& 87
L
3.3 HEBR SARS-CoV-2 &Y 1y 75 L W LIk 38 <
TR R

TR A Y g IR R B IR 5, K
EE R REYIRS 10 d Z S5 FUIJFHI L,
TEAEBE H AU s ) il 98 e A 238 55 0y THI Y 22 57
TGt Lo WA HE ¥ @ BUA S 5 20 W%
10 d J5 FRHBr & ST EVIF AR, SARS-CoV-2 J%
YRR 1 ~14 d, £ K3 ~7 dP),COVID-19 ¥
5 S I] B8 A T — R 8 8 BRI 7 o S A L
HHRLEEE CT &R A, 8 5 LA S AR
TG IS RS 7 ~ 10 d AR 2 A5 T
DUBEAIL A K SGE MR SR ot ek
Bk COVID-19, 0] LA ASE VI [RFER G B4
PR
3.4 BEfUEAf12 SARS-CoV-2 Jik UL 75 2 K W DL
WA ERE

fEE A COVID-19 835 25 Hh BT I 5 08 | i %2
HUBGE " o RS e i AR K, B2 al
eI, S SEEE A, B PIIRL
W/ T <20 mL B JCRLBEIE o P R UL L 0
M AR A I TR A S K R A YT
X T M B I g s s /N T AR SR 18 I A E X
B, ARAT VIR

A — R BRI H Al PR O 217 U 1
N (ERc e Seduy i i B ny kIR SR SIER P
BE ANASCHT I 1], 76297 o AR o 2 U g ik T
12 COVID-19 (1) /8 , 1 il e i 8 ARLJRR e 5 12 )k
Yy, M R E T AR R IR B D sl R TR B TR
BYITFAR . ARE BT LW By 0% JBR e 0 s 4 1 7 2
FEZGBAR RS U TR 2 N R AL % 4% F

LT
4 BERSEVFROHRRRERY

TP LB AR B 22 56 DL K SCHR A S 1, A
WL AR
4.1 FAH

HT TP B R Y R 0 X R A BB, At

<11 -



o [ - G A TR AR A 3

5526 %

ENITESTE NAING & F PSRN IS AN Y]
Ao TEHIEEWER IR A0 W BOL IR B T %
T T T UM 2 K SN A TR R o
AARREE I PR B T L 2 R L JGHE 8k
AT, Z 20540 22 IR LR B Sk 305 2l , K nT L5 |
B H RS RE MBI TR kB ST, A
Tk R A X, PR I A 2 A 1 T s 20 A
LRI O & N B L I R NP S/ 2 8
HRARE VIGO0 Al BEIR 8
A BECE B BEU , Dol RGN 0 26 SR, Dl b B 1
A AEACFIANEC G, [ B Uk 2 R PR A0 ™ A Y T

7
i

4.2 FARH

ARFE N A C 215 T AR A, U
B R RGBSR L, e i 5 . R AH G
BRI e A5 JG R, ) 2 THVE S 8UR
R Iz i . o i DA R 1 [e] s ik | iR 5%
SE Z AT RSk Dl DA Sk A 4% A L 7
238, P 75% CLEENRE 2 8 LUK I ] RERREE

ALEE S IE KT AR Y] T LR AN RO 2 LR 4F
WEEARE, LLFF R K B F W28 A0 ¢ i i) 45
e,

A BVERN F2 T2 , N B 15 Sk s ], %
B R, RIEAR B M . e B8R G, VT
HIR AR 2R A4 T8 R, DA U (T
DI RCE NS AT R IR iZ . DI R 55 2
155 1 W LA Ty, DA/ A8 P ROUR B e g
WSS 7E B R SR AU A, L
BRI JFEARVIRE N E AEBGR AT L
HEEETR G AR R E T BEARE BT
PLICH [ i SR8 G e iR M AE
HCHS 4 s 3l i o M) T G R 55 N

FAR SR BT B A IRIES, B8 7
YRR E R, B E A HEAAE LR
M, T3 Y ISR
4.3 TAE

WLEE B WP FN I A S50, RN U 8
S [ E B RS T S A, IR AL R
ST BRI , BT T5 Y X B R T B9 e 2%, ke b is
P TAE X IRal N AR o E AT I X5 WL Ve i
A NERY), LB AE X

F T E AR 2 DX 28 5B 7 IR 75 2 22 /0 20 min,
R AR J5 — 8 e R A G S PR G I =
T, B W 1 T A SGE g I O, LA B A

o

WEFERSAREMM AL Wahik b BURE, o
56 F PR R X P B g N B3R AT ol B A P R
LREARS , EHEASE MBS, il ok
PRI 1t 0, U0 S S ANl I A R B
PR ST HEERE S, B R EA S
{72738

S 30k

EETAERREEDAT, BETEAERRDNE. Bl
PRI 51297 J5 26 (RATH SRR [EB/OL]. [H T2
IpBEPR(2020]145 5. 2020 - 02 - 18[2020 - 02 - 18]. ht-
tp:// www. gov. cn/ zhengee/ zhengeeku/ 2020 — 02/ 19/ con-
tent_5480948. htm

(1]

[2] Zhu N, Zhang D, Wang W, et al. A novel coronavirus from pa-
tients with pneumonia in China, 2019[ J]. N Engl J Med, 2020,
doi: 10.1056/NEJM0a2001017. [ Epub ahead of print]

[3] Huang C, Wang Y, Li X, et al. Clinical features of patients infec-
ted with 2019 novel coronavirus in Wuhan, China[]J]. Lancet,
2020. DOI;10.1016/S0140 -6736(20)30183 -5.

[4] Cheung NH, Napolitano LM. Tracheostomy: Epidemiology, indi-
cations, timing, technique, and outcomes [ J]. Respir Care,
2014,59 (6): 895 -919. doi;10.4187/respcare. 02971

[5] De Leyn P, Bedert L, Delcroix M, et al. Tracheotomy; clinical
review and guidelines [ J]. Eur J Cardiothoracic Surg, 2007, 32
(3):412 -421. doi:10.1016/j. ejcts. 2007.05.018

Marin H, Kollef. Prevention of hospital-associated pneumonia and

Crit Care Med, 2004, 32

(6]
ventilator-associated pneumonia [ J ].
(6) :1396 - 1405.
[7] Tran K, Cimon K,Severn M, et al. Aerosol generating procedures
and risk of transmission of acute respiratoryinfections to healthcare
workers: a systematic review [ J]. Plos One, 2012, 7 (4):
€35797.
[8] David SH, Chow BK, Chu L, et al. Exhaled air dispersion during
coughing with and without wearing a surgical or N95 mask [ J].
Plos One, 2012, 7 (12): €50845.
[9] World Health Organization ( WHO) (2008) Epidemic and pan-
demic-prone acute respiratory diseases-Infection prevention and
control in health care: Aide memoire. Geneva: WHO. Available:
http://www. who. int/csr/resources/ publications/aide memoire
epidemic pandemid/en/Index. html
[10] YuF, Du L, Ojcius DM, et al. Measures for diagnosing and trea-
ting infections by a novel coronavirus responsible for a pneumonia
outbreak originating in Wuhan, China[ J]. Microbes Infect,2020
Feb 1[ Online ahead of print], DOI; 10. 1016/j. micinf. 2020.
01.003.
[11] Alexander AJ,Tan AK,Evans GA, et al. Infection control for the
otolaryngologist in the era of severe acute respiratory syndrome
[J]. J Otolaryngol ,2003,32(5) ;281 —287.
UL, WA, XU EGR NG Sk SRR 55 A BB R AR
TR B 3 R[] H A G A 0 Sk U B AR

[12]

- 12 -



AL AR BT R R TR I A BE T T B DI IT R T ML UE I B S P FE1H

2020,55(00) ; EO01-E001. DOI; 10.3760/cma. j. issn. 1673 — [16] Mohr AM, Rutherford EJ, Cairns BA et al. The role of dead space
0860. 2020. 0001 ventilation in predicting outcome of successful weaning from me-
[13] Chee VW,Khoo ML, Lee SF, et al. Infection control measures for chanical ventilation[ J]. J Trauma,2001,51(5) ;843 —848.
operative procedures in severe acute respiratory syndrome-related (ks H #7.2020 -02 -20)
patients[ J|. Anesthesiology, 2004,100(6) ;1394 —1398. DOI; B AR B N B T A T R 1 e

10.1097/00000542 —200406000 —00010

1/ T VI AGE B UE 1 25 5 B 4 s [ 3] e ] - e it
[14] Terragni PP, Antonelli M, Fumagalli R, et al. Early vs late trache-

JEEAMRF 24 7%, 2020,26 (1) :9 — 13. DOI; 10. 11798/j. issn. 1007-
otomy for prevention of pneumonia in mechanically ventilated adult 1520. 202001003

ICU patients; a randomized controlled trial [ J]. JAMA, 2010,
303(15) :1483 - 1489.
[15] Young D, Harrison DA , Cuthbertson BH | et al. Effect of early

Cite this article as: GAO Ke-lei, LIU Yong, XIE Chang-ning, et al.
Summary of the indications and suggestions on the protective measures
of tracheotomy during the outbreak of novel coronavirus pneumonia
[J]. Chin J Otorhinolaryngol Skull Base Surg, 2020,26(1):9 - 13.
DOI:10. 11798/j. issn. 1007-1520. 202001003

vs late tracheostomy placement on survival in patients receiving
mechanical ventilation: the TracMan randomized trial[ J]. JAMA,
2013, 309(20) ;2121 —2129.

- HE -
(i E B 2 MM AR Sh R 8D TR 2

e e - S5 A ER SR A A5 ) 2 R R TR A TP R DR S b R RS A I B 2 L I AR T R AT
P I — A B G A e 5 2 22 AR ), 2 v B BB A O U (P R SOt U 1)) o Dhs e
S AN Sk SN A& O ERRE XA, H A E - 55 Sk SRS S 1 ORI BCR SR Al BE R SE J 5T
PRSI 2R, B AR AR S0 ER S WA I (RS SR RE A 55 e RO T R (R 8 S A A 2 B A

—ERRE
ARTBA IRV LRI A 8% IhRIGE S SRRIE AR R 577k SRR E
— R EER

1. BRAUH

PR F R _E e RE4seAm 75 2o 38 BliAS TR 3 hitp - //www. xyosbs. com, sy o SCH T 22 VR 35 504
A", USRS — YOS RN et TE M, AS FIAS H 52 405 . Email S0 , 5B 800 1F L2 08 8147 74 22 R T word #%
A CEEREHEASCEN) o W E A AT A AR B (BRS¢ G 2R B A 28 45 R g LA 2 1 2
A A I H BB R SCE R TE MR I HME S BN, NS R RS OO nT S A G R AR

2. BUhHAAESRIE WA M B N2

= RELESEE

WL AR F— e 2 > A Ze A iad Email 5@ AWEE RS F AL B A 15 AR OF— e 4 - 6
AN H PG A3 A6 AR 1) R0t 72 LR AL TR (F 20 J2 , 7 32 SRR 1 A0 IR UL AT U0 20 53 50 ), A e R 15 O
TG AR R o MU VE B BT R 12 2R B T [ 2 e UL AR ) Py 4R IR, AR A2 4 JA AR [l 3, SR
HBBRIAL B, HRRAT ATEAE d AR BB, U S AT H AR E] o 855% F s 2 e RO e 2%, 4% 11l
TPER S, A HL A 2 0 6 RSO r 1 - 5 AR SRR AL BT A o AR TR AL AL 3 ) B 3 25 7
A RSB BRI S0, REA R I8 SUEMT R AR S EABAL o 1 SCTIE R 2 — 1 Mol (5 45
IR 2 A AT AR

.13 -





