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Abstract

Objective: To investigate the related factors of successful tracheostomy decannulation in patients with difficulty
in decannulation.

Method: Retrospective inclusion criteria included patients with difficulty in decannulation with an indwelling tra-
cheostomy tube who were hospitalized to the Department of Respiratory and Critical Care Medicine, Beijing
Rehabilitation Hospital of Capital Medical University from January 2020 to January 2022. All the patients were
divided into the decannulation group and non-decannulation group based on whether a success of tracheostomy
decannulation or not. The baseline information of the included patients were collected, along with the level of
consciousness, partial pressure of oxygen, time of mechanical ventilation, upper airway patency, secretion man-
agement ability, tolerance to 4-hour voice valve wearing, cough ability, and swallowing ability before decannula-
tion or at discharge. Binary logistic regression was used to examine the variables that contributed to the remov-
al of the tracheostomy tube being successful.

Result: A total of 96 patients with difficulty in decannulation were included in the study; there were 67 males

and 29 females, with an average age of 63.99+15.69. The decannulation group included 60 patients, while the
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non-decannulation group included 36 patients.

Logistic regression analysis showed that upper airway patency

(OR 11.882,95%CI 1.181—119.519), good secretion management (OR 11.512, 95%CI 1.866—71.021), tolerance
to 4-hour voice valve wearing (OR 49.217, 95% CI 5.040—480.594), PCF>100L/min (OR 11.527, 95% CI

1.053—126.121) have statistical significance.

Conclusion: Upper airway patency, good secretion management, tolerance to 4-hour voice valve wearing, and

good coughing ability are all independent predictors of successful tracheotomy tube removal in patients with dif-

ficulty in decannulation after tracheotomy.
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ter, Beijing, 100144

Key word difficult decannulation; tracheostomy decannulation; pulmonary rehabilitation; upper airway paten-

cy; secretion management

ICU SZta A VI AR i 8 — EAE ", —
ST AR Y 2 B, FE P = A VIR R H
AL T 30%, 7B 1A 10% 7, KB E AR
£ AR TC AT AU AR AR TE T AH S Z (R GG, L 4E
A R T REAT AR R AR A SRV R E ) &
Az E A i R A, E R A SR LR Sk
FET-Y, RBRSYIES B E B AT IE T, L
LA & DIRE , NI RE S 4T 1 R4 T A 3R B 58
TR AAE S0 (B A YR R E AR
PRIXED, BVRR IR & 22k 1 S B DL b TR RERAS
FWFGE R BUIZ K A R AE 5.0% Y, (R, ST EE K
SRR E N CEERIRSRE MEE—L . (A
WA G Fe 0 VAl BLEEIR A T BE & P B R
WP 20y 0 ) i A HE AT, LA R
PIES IR ESE,

W TS AL, 300 AR A FRAE P ST . R
KOG IR EREWER T IVEERE
() 7 80 AR A7 A S e, 31 H Al ok 1k o o s —
MR T 58 o ABFTE RIS VIA G R X B A
DR B YIEAE A 1000 PR 2R, DA T A 1 P S
DI BE RS R

1 #ERE5HE
11 — ek

20204F 1 H—2022 41 A FHABERI K I E
b AT I BRI 5 fE FORE B RHIGA 19 B B Y)
B N MER R BB AL o6 1], YN LR A R Bk AT
Bho 25 TIERRE SHIRIT I  $5 UE T R BR S
VIEAE 5y IR A 41 60 Bl A ARG A 36 6. W AR

1228 www.rehabi.com.cn

e : DFEIE=18 & & ; Q AR YIEAE B ERA K
B AR A TV B ORE VARG K
EMEE ; DI LR A AR IERR e & o

HEBRPRIE : ORFIR A s b kAR I AR ML, 7
BLRLRAUGE S B OB B 24
1.2 W5k

TEAR B3 B A PR S0t i P e IR FR R T 2018
AR PR A PP AR T 2R 20 R I
PRI TR : QP AL 1L 48h; @ AT 48
v s QTCHRERAE ; @0 MLRFSE , A M 7S
Pk 2y o & Bl Rk Y 15 F] 2 i 15 © PaCo; <
60mmHg. 55 A PPAk - AIE 1438 Mgt - T A7 i
e 8 (Covidien, B ARF ) , #4535 I 5 JCHT 0 [l
S | R 20 B AR 2 0 kL A/ ] i 4R B RE R R R <
90% , A S AR 153 A s 2t — Ak i B
SEIE L, WA R AR 52 15 & 1, dat 2 B .
WIASREM 32 A7 FRPIE N BB £, #4574 7 il
IR, AT 45T R s AL R T IR YT s 4 AR 2R 4
AR R B, W B SRR 25 T SR ERIR YT s A4S
TSR A b ik e, D] 223 B e B NS R )
o BB TR IR N R) 28 9 S K R ] A
il 4h, G B 4h Py JCTE N T 40 B8, JC s ik
YhneE I BB A R BRI o BB DU A 1%
WK HE ST, WZ K4 (E 3% = (peak cough flow, PCF) >
100L/min & B 8 3 "% WK BE 07 R 4. Q8 3 Gk i
4 PCF, R I R ITAR RZ UK ARE 1 , 45 F 3 AR v %
ERYIEE M FAZEE ) R LAk, RS TR
PEA A G A BE ) (H B SUH FREA B
T AR AP IR . AR E Ok



PHAAE AL 20234F 384 0

R VAR AR, A R Ak R B R
B B BINBR N RE IS W 72h N RS FHRAT
SEHEREVIAR . I a2 Rkt
FE S EBIRTT LA R AR S IRTT

AWEFE O AR EERF R M AL B A B B
S Z 5145 % #F (No. 2019bkkyLW005) , 2 54 1
R A B E R/ R E L E T REME R E
1.3 GORMICSE

WCAR RS A R AR IR AR DG TR, A ds
FELTORL B RS AR RIS, LR
B N2 : OF PR 38 GCS TS RIT
FEHRAE B BERT B B PURAS ; QI Ao e A
B4R 2L /min B TE B0 T Sl o3 B AR IR O3 R 5K
it s OHLIGE S [E] s @B AGEE P ; &
PRAE T2 AT ; ©fe % ZAE R & 1R 4h; DRZIK
AEJIIE A KA @FFME DI BE « SR FH HiL 7 S A e 5 e i
TIHEA 2T (flexible endoscopic examination of swal-
lowing, FEES ) o{, & ' it 5 £ 2 (videofluoroscop-
ic swallowing study, VFSS) K14l 5 7 W E L,
nRELZE R /K I BRI A D RE R AT
14 St

i SPSS 21.0 Bk fFiEA T it 2o . i ¥¢
b FF G I3 1R FH S BEARE 22 0K 5 Iw 2853
AR TP AL B (U e Bl BE ) L 47 5 S M (P25,
P75)3RIR 3 21 18] b B8R A 7 AR A ¢ G B gk A 7 5 ]
oM. THEERER I E 4 LR 4] FE SR H
RIS VA TR R 2R 430 . SR —JC logistics [\ 943
Az B R 2R KRR E 0=0.05

2 #ER
2.1 FELRTOR

AR I A 96 1] 8, Bk 67 B, Lok 29
1], SRS (63.99+15.69) % . Horh 84 5k A TR B
MEEESYES, B H 120 85 AFRHE R R A
R TRE VIR BRI EENIRERERE . B
FORE VI B ) &9 G0 A8 It e vs 8 451, Lo e 3
], #h 2 (LA P O 9], ek o 63 475 42 191), B 35
ARJG 1245, a5 17 61, HoAhgeds 5 6], s
60 1, RIKAE L 36 9] . P IR VORI LR, 1) i
BT 22 5 (P>0.05) . [HIBARINA i 35k 2

5 (P<0.05) , KB HEARKEHFR /N WKL,
2.2 HAbZm U EE RGN E

PIZLRZ MRS T 2R i, 2R A BB MR X,
AN B VR (GCS Py V4800 e B 4, HLAHGE <
B[] B, b ASUTE R U SR ) R AT L RB
S 1R 4h DK RE ) R4 (PCF > 100L/min) |
IR BE AT H B = (B P < 0.05) . 32,

F1 WHBEELZEMEE  [(E)/(%)]

WA KIREA L )

78 (n=60)  (n-3¢) XM P

5 (B /) 39/21 28/8 1.742  0.187

() 61.42+17.94 68.28+9.76  2.424  0.017

BEER1/(%)] 8917  0.178
il BB 5(8.3) 3(8.3)
NIRRT 0(0.0) 3(8.3)
PRI A B 4(6.7) 5(13.9)
S 28(46.7) 14(38.9)
WalEiRFAR G 9(15.0) 3(8.3)
FRET 12(20.0) 5(13.9)
HAh 2(3.3) 3(8.3)

F2 MAHMEBERXTHIEER
[(x£s)/M(P25,P75)/1(%)]

ARARAFH

WA

M (=60)  (n—36) XMHMHA PHH

GCS 4y 15(15,15)  15(14,15) 12.256 0.031

53 (mmHg) 93.95+15.06 85.14+7.97 3.742  0.002

HIMGESINEI(CR)  43.65+49.26 68.03+60.98  2.033  0.046

FAGEES(%)]  57(95.0) 24(66.7)  13.701 <0.001
TIPS PR R AT

019/(%)] 54(90.0) 11(30.6)  36.364 <0.001

Ah i B/(%)] 58(96.7) 11(30.6)  48.648 <0.001
PCF > 100L/min

LB1/(%)] 57(95.0)  22(61.1) 17.732 <0.001

FHAE ST BT/ (%)]  35(58.3)  10(27.8) 8436  0.004

23 BIERBRADIEE A S T R ZE

Vo LAERS . GCS PE43 853 R AU < T]
FAGEEY S E BRE ) AT BB S
] 4h \PCF > 100L/min . £+ RE ) RIFANA It logis-
tics [Al 5 43 #fr , b <38 38 1% (OR  11.882, 95% CI
1.181—119.519) i PR R 47 (OR 11.512,95%
Cl 1.866—71.021) . fig i 52 4h 15 & & il & (OR
49217, 95% CI 5.040—480.594) . PCF > 100L/min
(OR 11.527,95%CI 1.053—126.121)4 &1 X,
RIS I A5 RS B8 R, =B |
A3 IS P R BB A7 4h i W ke T R
U SR AR BRI S R 2R . D33,

www.rehabi.com.cn 1229



Chinese Journal of Rehabilitation Medicine, Sep. 2023, Vol. 38, No.9

R3  BINEBRSUIEE R logistics ER 5 47

OR 95%CI P1E

AR 0.943 0.865—1.028 0.185

GCS P4 1.032 0.450—2.368 0.940

Eor 1.073 0.986—1.167 0.102

HIUAHE < ] 1.006 0.984—1.028 0.615

A A S 11.882 1.181—119.519 0.036

IS PR AT 11.512 1.866—71.021 0.008

4hiE¥ 1E 49.217 5.040—480.594 0.001

PCF* > 100L/min 11.527 1.053—126.121 0.045

WA RE R 0.375 0.061—2.309 0.290
QA ERTTR T

3 g

SE VPR RO B BA RCTB (BRI
EUVER U IRMEXT B AT A K L5E
KA ML O B T B AT R, DRI 2 SR A
e I R RAR R o (B BEAT 780 WAL EA T IR SR
Bl e R E B UEBLZE SR, X R S EURE
PG R BIET- IR N . Rk bR U B
AR DR DR 3RAR 2 28 i A A B i PRI AG . DL, 3
RS AR R OB R R B i
M —ANEEEP TR (R PPAG A i B e AN AR
A, B A AR S B AR 2 M I PR R 2R Y 2256
SPEAGE, I3 St Ay SIS Al 1B AN E 25 AR E A
SO BE N RAMERIAE 5 AT , 54 NPy 2%
bl Bt SR A I ) B L, TR 200
(9 A R PR RPEAL R IR E R IA B A%
o AWFFEMNAERS ORI 407 s HLRGE <
i) B GE Y o A BERE ) T R (T
UL WZIKEE T A IR BE T A IS N MR A SR B A
Olo BRERARR  3 E YIRS IR eSS s
K, EAREE Y Y B R T BB 2 4h TR
LG | R RE T R A AR B U A B s
PR R

LR A2 R SR S B HUBGH U ), P-4
KT 40K, RIICERE ol RE 2> S B M I
JAE, e AL 5 B PR R T B AN P 2 b
SEU HARE R S, PRIt YDAk 2 ad ik
Syt BAGEZ S, W ESGE RO L B hn T4
A WP IR SR S e b T A R X T PR X
P RN 5 B OCE M, AT s EREE
WA PE T U AR Jr Bk oAl X A8 i

1230  www.rehabi.com.cn

B SR N RIS KT, Rodrigues
LGP T EA R SBRE VIR E S, XK
BB XTSI VR, d e S D R R A R X
FITA (B AT PIOE A . Matesz S5 IFSY
T RAREER AN E VI R E R ek
A FTE . BEARINBIGE A AT AL, I B - <UE
AN W 1 D DR AR B, (E: T N Bk A A
WG R ATER, [7] Tobin AE Z509—FE , ABF57 %
0 2 O T A A W 3 I DR B 1, W
IS IPEA , TS 72 EAGE R 8
T AN FEE AT DI, A E . R kA2
o MR B, A N BB R AT, XD TR R
AT A P 95% 1) IR PR HEA T BB A A
RCINHAE . BRI 3 6 AR I E e fed i
T2 AT B O, AT B ARE R A R B 1
B SVEME R, TIPS RE IR YT, R
A 2 BIREK AT, B BB FAIEE
g (RPN, TR A
FERRIRYT A MBS R e, R

SIS PEAVEERT BN ORI R EHFEE
Gy I, L IR, AR R R A, SR
BEIFILIIRE, 2 P EC A REZE | i AT R
i SR R e o L 2 M B AR PR S A 2R A E, BB
PRIESR 45 26 '), Pandian 28U 98 S H) %
UNERIRAE , T Wl 2 8 [A] B R 2o 4h, FFE RS T —
] 8 3 DR A S 18 I, 4R 8 5 R Enrichi &P
I8 T Ja R 45 8 & S RS I R PR
R LA 8h W8 W Uk sl B/ LA I IR B S, R4S He
WEZ— o ABFFEHSR T3 — PRk 2, B i
W 15 4h HITR] QN JE T R 0 A I B AT, AEIR
BT 6 B4 I BAE , Hop 3 B R
BEI BB, 5 45 T R R HE 3 i AR UL 30 8
VRCHE S AT D8/ WP U B A 3 491 ER1 T - s
W2 BT AR AN WA S L T S i /L
I YA L o AR AE 21 5535 69.4% 1) F A4 TG
A EE B U , 38 L 2 A M U T A
Py H R R A A S T R 2 2 —

2013 440 35 B EL R B K AT 0 — 1 I R 3
TR B AR I AR, v] LAEAZ 12,24 5% 48h
I35 . B2 Mitchell RB 2P0 5 2L E WS



PHAAE AL 20234F 384 0

HORAF AT R BB I, MR B =l N Y
B SHINAE R, AR GE A R R
L TEIRIE AR 1 . Carter 252 I53F 13X — Wi
R AT L DI N2 ZE AL, B
B 18 0 HOR O B HE 3 AT RE 2 5 ST I 1 b
. XIS FEERAE IR iSRS
AL, PAT DAREA T R 47 9 V)38 oAt A W D) R L IR
TE S B PR ek ) D e AL Rz ik o R T LA AT DU L
AP, AP AE AT DUk o 22 10 9 R RE K A
A 45 I WG T JR e TN T P ZEY AN RS A R
D R R AR TE R, AR T
W BRSPS UL 2 B & okt 32
T I Ah R, 1 0 PR R A 8 i R ek
P82 FATE N AR B T R A IR T IS B
LA A W AN T 4848 T 5 T4 1 61 DR AR 2
JESHHURE , BRI e RS A 2 | S R i, fefT o o
B NSO A S, (E SRS Wl TR 52 18 R
I IR . PRIk 96.7% 1) R — H Rk
i 32 4 35 4h 3 2 IR R H ALk SRR 5 )
TR, RN 100% ., WO RET 2 4h 1535
WA A Sy PRI S BB IR IR UEZ — ¢

e 38 5 N I W A 3 N R A A 0% K RE T 1 P
A, Gundogdu TEE>MA Sk M IR I I 9 24 VI T
AR R . Salam S5 XL <8 E 1T 0T
I%., % PR NG K UG I 33 <60L/min , 35 5 2 IR 8 2%
Haim . Bach 58P Sk UG L 35 F1) 160L/min, %
WRAEE ST . BRI B B BRSO PCF 18
& > 100L/min, "ZMKEE 1 AT, HAAE L 1 95% R4 i
—BRESRAS L. I8 3 IS AL R e
W 2 LA P , 2t i Z I 255 PCFAIK T
100L/min, {H &5 T 80L/min, H.JC i &gy , JC ] i
IR, L7575 TBAN A TR A L

A ZZ I FE HE 7 A W B A2 8 R A A8 2 T
JAUBS: HL 2 T AR D& (E A 5 485 S 2 1 WA s A AN
SN R XERR S ) o X AT RES A M T RE R A 1)
HERSEE BIHEN AR E i, ke T R
TR iR R Y 7 MR o i X R A A ) B A

AT TR PR T LA LS 158, T
BB, 406 T3 e AFRBH ) B T b
WA F BB SRR A 7890 o 2 P A TR A8 40

Bro LU, DR A S Be e AFRRHIK B B AR
HEBR T A 7 H R BE AR BORIE TR I &
XS TR E RS0 . I Hh , AT PCF > 100L/
min WRZBKEE ST AT (HIZ AR HERBEE , BT 7E L Y
WAk,

S 30k

[1] Hosokawa K, Nishimura M, Egi M, et al. Timing of tra-
cheotomy in ICU patients: a systematic review of random-
ized controlled trials[J]. Crit Care, 2015, 19:424.

[2] El-Anwar MW, Nofal AA, Shawadfy MA, et al. Tracheos-
tomy in the intensive care unit: a university hospital in a
developing country study[J]. Int Arch Otorhinolaryngol,
2017, 21(1):33—37.

[3] Santus P, Gramegna A, Radovanovic D, et al. A systemat-
ic review on tracheostomy decannulation: a proposal of a
quantitative semiquantitative clinical score[J]. BMC Pulm
Med, 2014, 14:201.

[4] Kutsukutsa J , Kuupiel D , Monori-Kiss A , et al. Trache-
ostomy decannulation methods and procedures for assessing
readiness for decannulation in adults: a systematic scoping
review[J]. Int J Evid Based Healthc, 2019, 17(2):74—91.

[5] Sun GH, Chen SW, MacEachern MP, et al. Successful
decannulation of patients with traumatic spinal cord injury:
A scoping review[J]. J Spinal Cord Med, 2022, 45(4):
498—1509.

[6] Bishnoi T, Sahu PK, Arjun AP. Evaluation of factors deter-
mining tracheostomy decannulation failure rate in adults: an
Indian perspective descriptive study[J]. Indian J Otolaryn-
gol, 2020:1—6.

(71 HAEESGERGE RS, EHBE). ETITARE
PO HMED]. AR E SRR, 1981, 16(2):107.

[8] JH&EB, WRLLME, VA, . WRBEWEIREITAL IR S
VITFE I A WA e i S8 5 R O R B [0, R AR B R 22
WA 24, 2020, 42(10):886—889.

[9] Singh RK, Saran S, Baronia AK. The practice of tracheos-
tomy decannulation: a systematic review[J]. J Intensive
Care, 2017,5:38.

[10] Zhou T, Wang J, Zhang C, et al. Tracheostomy decannu-
lation protocol in patients with prolonged tracheostomy re-
ferred to a rehabilitation hospital: a prospective cohort
study[J]. J Intensive Care, 2022, 10(1):34.

[11] %k, hARBEE 0o 2 e r ] PR BE R 4k
PPN 58 55 W WATLAH D1 Ml 2% 12 B FA 97 18 7 (2018 4F 7))
[J]. TPARLERZ AR 2k, 2018, 41(4):255—280.

[12] Cramer JD, Graboyes EM, Brenner MJ. Mortality associat-

www.rehabi.com.cn 1231



Chinese Journal of Rehabilitation Medicine, Sep. 2023, Vol. 38, No.9

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

ed with tracheostomy complications in the United States:
2007—2016[J]. Laryngoscope, 2019, 129(3):619—626.
Chadda K, Louis B, Benaissa L, et al. Physiological ef-
fects of decannulation in tracheostomized patients[J]. Inten-
sive Care Med, 2002, 28(12):1761—1767.

K, FUK, AR, . EEESARVEIER 8 R
SUVEEWHRE RS P EA G, 2021, 16(7):
699—704.

Tobin AE, Santamaria JD. An intensivist-led tracheostomy
review team is associated with shorter decannulation time
and length of stay:
Care, 2008, 12(2):R48.

Rodrigues LB, Nunes TA. Importance of flexible bronchos-

a prospective cohort study[J]. Crit

copy in decannulation of tracheostomy patients[J]. Rev Col
Bras Cir, 2015, 42(2):75—80.

Matesz I, Dénes Z, Belinszkaja G, et al. Bronchoscopy-
guided decannulation of tracheostomy in patients with brain
injury[J]. Orvosi Hetilap, 2014, 155(28):1108—1112.
Hernandez Martinez G, Rodriguez ML, Vaquero MC, et
al. High-Flow oxygen with capping or suctioning for trache-
ostomy decannulation[J]. New Engl J Med, 2020, 383
(11):1009—1017.

Pandian V, Miller CR, Schiavi AJ, et al. Utilization of a
standardized tracheostomy capping and decannulation proto-
col to improve patient safety[J]. Laryngoscope, 2014, 124
(8):1794—1800.

Enrichi C, Battel I, Zanetti C, et al. Clinical criteria for
tracheostomy decannulation in subjects with acquired brain
injury[J]. Respir Care, 2017, 62(10):1255—1263.

1232 www.rehabi.com.cn

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

Mitchell RB, Hussey HM, Setzen G, et al. Clinical con-
sensus statement:
Neck, 2013, 148(1):6—20.

Carter A, Fletcher SJ, Tuffin R. The effect of inner tube

tracheostomy care[J]. Otolaryngol Head

placement on resistance and work of breathing through tra-

cheostomy tubes: a bench test[J]. Anaesthesia, 2013, 68
(3):276—82.

Roberts KJ. Enhancing early mobility with a speaking valve
[7]. Respir Care, 2020, 65(2):269—270.

HE N, B, ks, S AU R SO S R
TR S [T]. b R e S S, 2018, 24(9) -
1067—1071.

Gundogdu I, Ozturk EA, Umay E, et al. Implementation
of a respiratory rehabilitation protocol: weaning from the
ventilator and tracheostomy in difficult- to- wean patients
with spinal cord injury[J]. Disabil Rehabil, 2017, 39(12):
1162—1170.

Salam A, Tilluckdharry L, Amoateng- Adjepong Y, et al.
Neurologic status, secretions and extubation out-
comes[J]. Intens Care Med, 2004, 30(7):1334—1339.

Bach JR, Saporito LR. Criteria for extubation and tracheos-

cough,

tomy tube removal for patients with ventilatory failure. A
different approach to weaning[J]. Chest, 1996, 110 (6) :
1566—1571.

Shehata SM, Abbas A . Dead space addition test and swal-
lowing assessment as new predictors of extubation outcome
in mechanically ventilated patients with chronic obstructive
pulmonary disease[J]. Egypt J Chest Dis Tuberc, 2018, 67:

169—176.





