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Abstract

In the field of neurocritical care medicine, tracheostomy is a key method for managing patients on
long-term mechanical ventilation, optimizing airway protection, and promoting neurological reha-
bilitation. Neurocritical patients often face severe challenges such as loss of airway defense mecha-
nisms, difficulty clearing secretions, and central respiratory failure due to brainstem dysfunction,
impaired consciousness (persistent decline in Glasgow Coma Scale, GCS), and bulbar paralysis. With
advancements in critical care monitoring technologies, tracheostomy has evolved from a purely
emergency procedure into a comprehensive intervention system that involves multidisciplinary de-
cision-making, individualized timing assessment, and refined postoperative management. This re-
view summarizes the existing academic literature and delves into the current application of trache-
ostomy in neurocritical patients. It focuses on analyzing various research directions including tim-
ing of surgery, surgical approaches, complications, and clinical applications. The analysis indicates
that while early tracheostomy (usually defined as within 7~10 days after initiating mechanical ven-
tilation) has not yet demonstrated significant clinical improvement in long-term neurological out-
comes (such as modified Rankin Scale—mRS scores) or reduced mortality, it has robust evidence
supporting its advantages in shortening the duration of mechanical ventilation, reducing the inci-
dence of ventilator-associated pneumonia (VAP), and optimizing intensive care unit (ICU) resource
allocation. Additionally, in terms of surgical approach, percutaneous dilatational tracheostomy
(PDT) has gradually become the preferred choice in many centers due to its minimally invasive na-
ture, bedside feasibility, and cost-effectiveness, although its use in patients with difficult airways or
specific anatomical structures still requires careful evaluation.
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PP BAE B H R T I PR R AR B I B SR I, ARGy B VA I S IR
Sy RIS SRR YRR B PR D RETT A AL R IR VR VI ARV N — R R B E BT B, fEA
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SEYFAR

TEVIIARRE CRm A AP AR —, SR BEAE R0 b5 N ) 2 PR —[1]. fEEE
SCHRH, AEVITTR B 2 1 S C AR HIE s R R Hd AT IB I B A JTHT 2000 £ERT, i EIEET AR
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W7 . BEE L, A VIR W BUE 8 2D IR AR 2] [3].
3. SEVIARBEREMEZE
3.1. ENTE

BT, EVITFAR R BRAAERE M A, B EERN T E VIR RIEAME . T —K
FRE B, 8 NAE (4 FEORAP N7 B TS BR - W Aa s VBRI TR] L /B DL (5 <
WAL TS TR ERE B, JUIE SRR 15 535 (acute brain injury, ABI), WM R A2 E X
HINR[S], AEVITFFRET — XS IARE R © ABLINEH, A —RBZTRE SR E A E 8
SEVIIAR. EHEFE) @ ABI &R, 0] LSRR EARE S(B B EVIIFAR). ® ABI K#
o WMARAAHERF SRR B VURES, BT, (391 @ ABI SR, M6 H KRR AL
R ENGES . © 5 45 854 (traumatic brain injury, TBI), & AR A BkER = 8 LU
SN URIFIRAT LR T 7 R R .

3.2. E2E

B8 A BT BACES H R A AR 0 oot R e A S AR AR EAL, E VIR FAR RS S 2153 T 1)
KIIAR, BB X0 5E TE . (AAELEARXS 2R RAE[6]-[8]: BRI >46 HoK, HORECH 5
DIz PSS < 2.5 JHK). e, FORARSUSGEE N R, SR UK G, TIL MR . % X8G4
BN « %X R SOHE T AR EE DI AR s SIHE BT SE (Bl 4 JA ) 7 B il SR (TR
NEDFNT0%, FFSARIEE > 10 cmH0). 1MAHEFAE B H TR LR JLA[9][10]: © Joikislfrm
WEhEs @ Mmsh 1A FE: @ T W IR E A S (FIO, > 50%)Fl & 'K 1E & (PEEP > 10 cmH,0)
{14 P B I 3 0

4. FARRIASI : FHA vs.BEHA

1 — R EE W 90 AN BER HE4T B BE ML R 1036 (randomized controlled trial, RCTs) " J7% 45 & IUAS [A] B
T RE VARG ZR[4] [11], EAHKPERIHAGER BHE RIS EAE S . WEBEEREHT
H S50 I B AR FEALAR), o I RERE R D RE R B A R M S S R R e i s 55 LA S VLRI 77 458 I
IREI, 3t EAFEB PN EATHRRE T, R22SBAREKGITE RN, B, BN THER
SE B GV LT AR 2, AFEREHLN HALE . BAFIBESE . R B 755, H 25 R or g,
s e s e AR I 2 e . RAAE YT S SE VT IR S8 RAPAE 2 7, AR ILAE R AE T
ARG, ICU B, FRRAE. P DIREM 4, R 571 -

4.1. BEH 1CU BHaFn{Epz 2 & e

A CHRRIA[9] [12]-[14], F-HIRE VIR SHUNGE SRR S0 8] 235 45 55 0 ICU {3 B i [ 48 K AH G,
IR T SEPEIAEE RS, R AT R Al AR HEAL PRI AL S 58, (A5 40 NHIF F0 10 R85 (1) L
HURR S8 ST (B R ICU {3 B 45 i 45 5 52 BN R 12T SEB M e sl o (FL G i — TO0RF 90 46 SRUEAS 000 R
EVITFAR B FL AR [a) (591 5 16 ) AN S s SR D (W BHG BEAE . AMRHEEIE . beth. Ml &) A
HORZE 5. 2016 4 Schonenberger 55 NHEAT 1 — WG THUMGE <A i 85 B VIR LRI 72 [ 15], A
AR IR S D) AT DA B (1) TICU NI (R FLS A BE i 7] . [F]B, 3X7E Robba 55 A[16]2¢ T
A9 P P A8 2k S ARG TR AR B T IR . AETE QA M ARG (1 FE R[S R H R R B RIE A R B S A
EVIFFARTT DL BG4 P I3 4% 5825 1) ICU AT IR [ A3 B I 1]
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4.2. FEIRAAERMER A

2010 FRARFZEF(1T]HAT T — BT RIAE VI S E VI 2 O BEpLsess, Hikse m
FELRIRIRA VAP KAEZR ., AT IH@E0% N EL 8%IBHTFAR, 41%22FAR, 11%AHLER)S
BHGB6% AR 10% TR, 45% 22T AR, 9% 2R VEVIITA VAP KA REA Gt 2 57 (R
IS E VI 30 fil 835 I VAP (14%; 95% AT {Z X 8] CI, 10%~19%), ML E VAL 44 61(21%:;
95% Al {5 X [A] CI, 15%~26%)) (P=0.07). {H/&, Huang 25 \[717E 402 4MREERE WS99 B BEAT 7 — T [l i
PEBAFIBE T, EER T W% R85 3 S VTP ML e . H 3 B R 4R bR FIFE & VAP RAER,
{EAEATT R BRI DITF AR R FRAIR VAP R AE RIS AR 5(25%5 95% 1] {5 X [8] CI, 0.09~0.73; P=0.011).
R ZE R AE R SRR T RS 1ok, ORI 3 B IR A5 FH I PR Jili 38 S 441 43 (clinical pulmonary
infection score, CPIS)iZ it VAP, CPIS V¥4 e S R, AT HETCIHER X 20 ili 350 Jak G 55 L Ath Jili 350995 22
AN O 338 A K I 45 . — e R E R R T RE S BOT T, AT BUERFH G 3 )
Z, o HA R B R R T R P ARB B BUE iU 12 ;s IR, Huang 55 AWFFCIEE 32 224
SEAEEE, BOFFE N2 RG0S R IT, B0 AR 5 (s BENLHI T e 2252 m VAP IR RE. Sk,
B 2EFH 16 HEWT RIS UIFF ] LUE B (R B R BE ICU K4k, & DS mE i A%, Jkd>
T HUBBGHR SR O 2 B T TA], 3R 1T PR VAP KA RS o A SCERICER[ 18], A BINUAGE A VAP KA
RSB RGN 10%

4.3. BEELTE

BT VIR 2 T 0] e 75 ZAC I (A QU UGB ) 5, B SRR — o 1 16 3 HLBm
R, BRI RE IR EE N R HA —E G JUHRMEEER SRS, WiEEREE N
B4, FTUAEEAEVIFR IS AT R R EH M ELEE, Jafari 25 A[19104 1R B VI AL RI5E
T-%(8.69%) 1] At i T 1< & V) P 4H.(6.07%) (P < 0.001). 1M McCredie 28 A[201%F 503 4 & )7 TBI
BHEW TG TR B R E VIR I B BRI LT R (RR 1.25, 95%CI, 0.68~2.30; P=0.47;n=301), f
Hom Y BE R E VIR RR 1.58, 95%CI, 1.24~2.02; P < 0.001, n = 377). XMIFHRF IS E
DIFFAE R B A PR R SE T, EL R T ResE N 1 B M F AR . A SCkTE (5] [21], 7€ TBI
JEIIET 75 RN, FIARE VIS 3B &, (R B DI S AR 3R AE 120 KRG IFAG T RN
FETR ETE, SRR E T RIAVITA, R VI AT AR SR T2 . (0 H AT A 15 2 R
ATy, T BRFRIE,

4.4. METASIHEE

PEAD)RE TG T DU VRN #H 4 BIE A F VR IB L B R bR 2 — o A RIR[17] [22] [23 )48 B H A<
VIFFE TBI &1 6 AT LAMREER, SIS VI AT seic B HUoE < ), AT $icfd 25 58
R R RBEAT R IR, X T AT SR 2EFER . Robba S5[16]8F 7L #/R M E VI v RE S
A E A ThRETUG GET-RIA K4 5 8IE(OR = 1.69, 95%CI = 1.07~2.67, P=0.018)). {H/&, Huang
N[Ny B S UIIF A R B (Rl 2 TG 1 L (R RN B S I RALAE 6 S H S mRS
Woar(P=0.543) L EREZER). B TAEMRRERNER, HiltZIAATEEZH RCT W56 55K
ik

4.5. JBITHRHA
TERRR S A, T SAT RTS8 ARG LM ITREVIHR, @FEesENEE I,
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— TUE I S [ BT ORAEE O 0 M R [24], MRISUENIE MORSRINS B AN 45943.81 6ot FHAED)
TEARSFNS AN 31979.12 St FIVEDITFARANG S B EVITRFISHLL, T3 ETITARSE
WS L R R, S REAR R A A e

5. SEVARNFERGN

PATHE W T AT X ERAL G 1 BNV E VI R (surgical tracheostomy, ST)HIZE Jz 47 7k 11 <&
i I R(percutaneous dilatational tracheostomy, PDT)F2. ST A58 AT 2 21 %] B A< &% 1 548 146
N, T EM T TRE AU U SE SEREAN . PDT N2 —Mel AR, @dSES4505 %,
MR B HE, BERAE RE A, B E TR = BRI AR IL T .

FEREVITARIME R i B, —EE 2000 40, ST —H etk 2RI, HM PDT T 1985 4
B Ciaglia ZF[25] N IXGINCLR, &0 LLEEZMIRLEEAT, 7T CARD a2k B AR,  IF H B A A f%
AR 7 B AL AL [10], &8 18— Le UGB AR ST, & TR A7 Nk T LE VIR, HE
RS EI IR 2 0] IMEFE N BA R JLRP[26]: fEHIDC R BFH NFR . G VIR PNERE LB VIR
TR FH IS TE] o R BRI b D7 v R AL AR B IS DU € o H AT A iRk B 22 IR AR I FH T ERE 15 2% 4
B, JEVIFFARR T W[ 2K, WnEEE AR 2N, EAESE 5] 5 T
SR i A E VI — o

SEVFARMMAELFE

WA ERESE, JUHE ABI B3 % 45 N K (intracranial pressure, ICP)H 5. {HH RS E VIFH AN,
Pl S (R A 2b . T2 K, 78 PDT B, MWIBARGL &S DI AN FEIR (R B, ICP A &
A fEE R R MEREEHOIERE ST PDT FARXS ICP FIs2me 14 458, @ AE VIR SEUEY
PP Tt 5 o 2R TCP 3t 15 mmHg B, PT A7/ — 8 B « FEa itk R B R AT < VI [27]

6. SEYIARMHLIE
6.1. BHAHLIE

BEAEAT 7 CLIWR(28], PT AP EOAR G B Z0 i (9 A A2 L0 5%, B8 AR AL S sl ik R
JRURFR | m AL e A Sk S R R sk, bR R M 5 O B SR . X TSR A, sk
38 F TSI Rz, B BB AT PARIRE 54EE AL PT RIAR I AAEIE B HE
IMBEETIRCRAER 2%~5%) WRRMERili . REPHARME. 8RR VE R E RN LRE
betise. ARJa R RRENE 2 A, SRR R SR BRI e, S B SRS
FE AL TIEM S . Chen S£[2914RIE 1 # PT ARJa B E REREIHE, REEHERZT T
ARIEAMGTT, (B i AET, $oRi% 38 AR A] REFERE ™ A R 5
6.2. THIF & fE

FHRSCHRTE Y IZWIFAORE BB A/ B TR Bl . U BOBRE . U R, B R
YA BHEME EBIE. BRSSO A R E R S BRIR A E, AR IR S B
WH R, W PEAEEME. PR, FPIREUE BEE R B R UE VT 38 2 vl RE
FHEZRIASE[30] [317.

6.3. METEHEXHLIE
—IRTBEYER TBI B3 DAFIAE T [26] 8 7~ , TBI 3 kA B kM AC B 4 M %5 3 FE (Paroxysmal
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sympathetic hyperactivity, PSH)[ ] 58 5 E VIR AU G . FER AR E Mo it B, NRR “AZ ikt
ZNAR” , & TBI KW WIERSE, 2 WT TBI R4, JLHREME 1 AN BISE YT TT I (a8
R 1~2 ], MR ARE IR T R Al — A AE 7 RELA R E] . BRI, A DI B TR
LS I ) 2 B S UGB <, X ] BE A MR U DI R BE 5 k4= PSH. ()55 . Ringrose 55 A[22]50#r
TEZSEVIFARN TBI BE WA, FFLeE 7 R4 PSH RREAE PSH B 72 VI A G B v
W MLFT 75 EEIT TR, A B VI ARAE L Rl e = A e . Al A3 4182, PSH vl e 5 UE VI
Ja Wt B UGS S T KA 0. T Li &5 N [32]1E A7 3 — D S IR R BT 1 U VI AR ATLT B e 52 I
P BT B R R VE T o ARPE BRI R 20 i, PSH AR PSH A E VI AN, HAE VI A S,
R BHSRI R L. ZRESIICHE IR TE VIR Z PSH BT KUK 2

7. WETHESRE

PAERAEVIFEI R M . Al MESE — IR ETRIE, (i85 2R S8 A dr e, =il
HE(GCS > 8 7). A RUF. MR, JFREM 234G 24 /NN LA b o SR 00 75 AT VR4S B R Th g
(U4 4E N BE AR DI BEAS A FEES) P RE 1 (WE(E RZ WL & PCF > 160 L/min). SJE @ (A TR A% .
2024 FERAN (A EREEYH BEEDRRE SERERIGR) 5wl T 2 ERBMERERS .
P AIVE AL S AR 5 I R AR [33]

8. MERHRRES
AT E#E(Artificial Intelligence, AT) T R HI{EF

BEE AL ORI, HARRTEE BAURAE It H 2t 2o IGIRTT FTHR7R AL T LU B2 W R <
iH[34], BRAEHMBBEAR, ATCIHE— & PT % tt.

9. EF/RSARKMEFE

K TAE N —RBGREERIE, AvTEE A — /IR B, PIADITIEIRIE A bA7
FER LR, B ARE(TBL, XL kIR s AR A X “ 51017 5 “mgi” < vIT
RE XAGE— X REZH IR e B2 (W BRIV vs da & A UIIT) AR I DAl TR ANI 8] s AN ] X Fp
St RAEAAS HEAT 94T 71 (0 B 5 F M (Meta 73 4T) B4 R ME,  ANTTRR ) 115 A P45 1R e 7T FLIR,
REHIATIC, JCHRR TR R RCT, FEAEMATIR, WA 2 LIS i £E#h 2 Dh e il
JRAE R S EIAEE BN, 5=, AT SRR R B o HIESE 3 2RI T COASR KSR, AT
REAFAER R AT, RIFHPESIRIIBE TEE A S YRR . fln, BT BORME B S s ik, — e i
I TGS R R 55 T IR RO A A 30 AT BETE 1% 58 4 IR WS T ERE 75 51 . IUVEALBR AR AE N RSy
e

BT REERR, RRIWEFTT FIRRET LUV 5, @UIHEIF A, Zhl. &
X R SE S BURE MV RF (U EE B2 TBLL 265 ) B BE LGS HEES: o X 63080 SR F HRAG I “ L7 € (i
PUBGE UG <T R), FHBUE LLEFE O i 1 24 0, mIhREMIvE A A A (R AR TS PSS, A
R P TR AR (I VAP RAEER L ICU RED. =, BFFUNIR AR R VAR S FRVF 2> £ T
SR E R BE N F W E VT Rk i AR Bildn, Sk i RS s i
PREW KW 152 H, T REAR B TR e A S ke AR, SRR R SRR MR R B =,
i B DA SE B R AR TR . RRMIBE TR UABUL T I AOFRAE — DM S TR %
WRORIE . FWATHRE. @ TE SO RORE KRG ) 2 4EFE TN, DAARHEAL AN 2 DAL IR B e . B8 0,
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ARG SRS R ECEE, MR EEA . SCREGREN T P g AN TR e Btk
SKAGUES ) PDT Zasfh. JUH R LT N XEME 5 250 2B P I N OB . fea, BT RS 2k TR S,
g, BREEVIIARE BB RS FWRIIRE. OBEER LA RIAE S, LA Al i i
TR IARE I, NI B85 A 5K i £ B e (4 W R SE AT R I I SR R

10. B4

BV Z M O B F RO I EE T B (AR I R LE R RRHE . IR0
Biiie AR RCE VA S5 2 kAR, TEER, BEE FWIE VIR AR R BRI UL K 2 5
BHER BRI, ZSUKIIFT FAWIRN, EVITAR LI STHURSHE . ML, 2 g EH L
PHEE I LRI, HESEDAE B2 22 7] B K Pt

&5k
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