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Bbiroabl o)kuaaembie oT Tpaxeoctomum 1

1.HapéxxHoe obecneueHne NPoxXoANMOCTH AbIXaTes/bHbIX NyTEeN
¥ 3aluMTa OT acnupaunmn

2.Ka4yecTBO CaHALWW POTON/IOTKMN
3.061eryaerca caHauusa Tbl
4.KkoM(OpPT NauMeHTa

5.B03MOYHO KOpMJieHMe yepe3 poT



Bbirogbl o)Xxuaaemblie OT TPaXeoCTOMUMU 2

6.HeT TpaBMaTU3aLMM FOPTaHU

7.HEeT TpaBMaTU3aluM roioCoBbIX CKJ/1afoOK
S.YMEeHbllieHye MepTBOro NPOCTPaHCTBA
9.CHMXEeHMEe CoONnpoTHBI/IEHUS AbIXaTeNbHbIX NYyTEN

10.yMeHbLUeHue paboTbl AbIXxaHUsA



Bbirogbl o)Xxmaaembie OT TpaxeocTtoMum 3

11.0651erueHne npeKkpalieHuss pecnmpaTopHom
noaaep)XXKu u cokpauleHve aavtenbHoctu UBJI

12.yMeHbllueHye uucna BAII
13.cokpalleHve BpeMeHn npebbiBaHusa B UTAP
14 cokpalleHne BpeMeHun npebbiBaHvs B J1/Y

15.CHMYXeHne CMepTHOCTH



[loBpexaeHne ropTaHn N ForI0COBbIX
CKIMagoK Mpv ANUTENbHOM MHTYDaLMN

LLikana napuvHroTpaxearibHOro noBpexaeHus
(Lindhom C. E. 1969)

| apuTema u oTek 6e3 A3B
Il noBepXHOCTHbIE A3Bbl Ha crnM3ncTon <1/3 OKpyKHOCTU

lll rny6okoe pacnpocTtpaHeHHOe U3bA3BrieHne <1/3 OKpY>XHOCTU Unun
NOBEPXHOCTHLIE AA3Bbl HA CNU3NCTON > 1/3 OKPYKHOCTHU

IV rnybokoe pacnpocTpaHeHHOe U3bs3BIIeHNe C OOHaXXeHneM XpsLueu

Lindholm C.E. Prolonged endotracheal intubation.
Acta Anesth Scand 1969 33(suppl):1



[loBpexaeHne ropTaHn N ForI0COBbIX
CKIMagoK Mpv ANUTENbHOM MHTYDaLMN

ENDOTRACHEAL TUBE ULCERS
nonoXxeHue UHTYGaUNOHHON TPYOKN npun 30Ha A3BEHHO=HEKPOTHUHECKOTO

GL Colice, et all. Laryngeal complications of
prolonged intubation Chest, 1989; 96: 877-884



[loBpeXXaeHne ropTaHn 1 rofiIoCOBbIX
CKJIadokK npv ANVUTENBHON NHTYOaLnn

CEKLIMOHHBLI MATEPWAT:

1.-xapakTepHoe N3bSA3BIIEHNE B
3agHNX oTaenax obenx
[OJIOCOBbIX CKf1adoK nocne /v
OHEW MHTYDaLUMn

2.-0TE€K NCTUHHBLIX U JTOXHbIX
FOJTOCOBbLIX CKIMaaoK

GL Colice, et all. Laryngeal complications of

Ficure 2. Posterior view of a larynx removed at autopsy in a patient prolonged intubation Chest, 1989; 96: 877-
having had TLI for seven days shows typical ulcers (1) along the

posterior aspects of both vocal cords. Swelling of the true and false 384

vocal cords (2) is also apparent.



[loBpexaeHne ropTaHn N ForI0COBbIX
CKIMagoK Mpv ANUTENbHOM MHTYDaLMN

Duration of TLI Bcero n=82 IT -1V cr.
4-9 Days 51 41.2%

10+ Days 31 71.0
[ ﬂ”TEﬂbHOCTb TJZTI U KO/TMYEeCcTBO 60J/IbHbIX

CTeneHb noBpexaeHus
ropTaHv ot
ANMUTESNIbHOCTMU

MHTYOaLUUM No LwKane
- GL Colice, et all. Laryngeal complications of
Lindhom C. E. (1969) prolonged intubation

Chest, 1989; 96: 877-884



Perpecc noBpexaeHnin ropTaHn 1 FofI0COBbIX
CKIIa4oK NOCME ANUTENBbHOW NHTYOALNM

-
-]

*2piED ' 1 DIED
*2 TRACHED

54)

Cpokn perpecca  eELETITIENE CRVIVIYoale
MoBpexAeHNH

ropranm 2 - TPaxeoCTOMUPOBaHbI
N3-3a NoBpeXaeHUn
ropTaHu

4 - NoONMNo3 TroJyiI0COBbIX
CKNagoK XpoHUYecKas
OCUMJIOCTb rosioca

» S

-
Q

NUMBER OF PATIENTS (n=54)
-]

KoJ1n4YecTBo 60/1bHbIX (N

=~

L]

* 4 CHRONIC .
LARYNGEAL POLYPS GL Colice, et all. Laryngeal

0
ENTRY 2WKS 4WKS 6WKS 8WKS 4MOS complications of prolonged intubation

Hegenp 2 4 6 8 4dmec Chest, 1989; 96: 877-884
RESOLUTION OF LARYNGEAL DAMAGE



[loBpexaeHne ropTaHn N ForI0COBbIX
CKIMagoK Mpv ANUTENbHOM MHTYDaLMN

TOYKA SPEHWVA SKCIEPTOB:

«llocre 7-u cymok mpaHcrapuHaeasrbHOoU
UHMybauuu coopMUupVHOMCs 8bIpakeHHbIe
riospexko0eHuUs copmaHuU U 20/710C08bkIX CKIaOOK»

Brnagnmup ["'eopruesnd 3eHrep
Bnagumup Omutpuesny lNapLumH
Bnagnmmnp Hnkonaesny donomMees



YMeHbllaeTcsa MepTBoe NpoCTPaHCTBO

ByTp. avamerp(mm) ™MN  panuHa(cMm) mepTBoe (M)
NPOCTPaHCTBO AHaToOMM4yecKkoe MepTBoe
NPOCTPAHCTBO:
Inside Tube Diameter (mm) Type Length(cm) Dead Space (mL) EcH ity RO eIN=Y IENEENE) ml/kg BW
.1. q Aod nn
;4} rpyAHON OOBLEM : ~ 50%
2

16.5 BHErpyaHou 06béM: ~ 50%
12.0 A

MepTBOEe NpPOoCTPaHCTBO

Pierson D], Resp Care 2005



HOCJIE TPAXEOCTOMUHA

PABOTA ABIXAHUA
4

COlIPOTUBJIEHVNE )
ABIXATEJIBHBIX TIYTEN



3meHeHne paboTbl gbixaHnsa (WOB)

uHTYb1posar

nocre
TpaxeocTomum

rnocre
3KcTybauymm

|
During
Intubation

|
After After
Extubation Tracheostomy

Davis K, Arch Surg 1999




ConpoTuB/ieHue AbiXaTes/bHbIX NyTEN
A0 U nocJiie TpaxeocroMmmm

UHavBuayasibHble 3HaYeHUs
ana PEEPi (ayTollAKB) oo m

nocne tpaxeocroMmuu(T).

o
%
e
£
L
o
L
L
a

Pa3znvuue oOCTOBEpPHO
p < 0.05.

before T

Diehl JL, EL Atrous S, Touchard D, Lemaire F, Brochard L.
Changes in the work of breathing induced by tracheotomy in ventilator-dependent patients
Am J Respir Crit Care Med 1999, 159:383-388



Pa6ota abixaHua WOB
A0 U nocJiie TpaxeocroMmmm

=
o,
-—
X
o
=

before T after T

NHanBuayanbHble 3HaYeHus pabotbl gbixauusa (WOB) B J/L
Ao v nocne Tpaxeoctomuu (T). Paznnume gocroeepHo p < 0.05.

Diehl JL, EL Atrous S, Touchard D, Lemaire F, Brochard L.
Changes in the work of breathing induced by tracheotomy in ventilator-dependent patients

Am J Respir Crit Care Med 1999, 159:383-388



Pa6orta abixaHua WOB
A0 U nocJiie TpaxeocroMmmm

o
o
-
E
(]
S
i
o
R

before T
UuauBuayanbHblie 3HayeHua anga P0O.1 oo n nocne

Tpaxeoctomuu(T). Paznunume pocrosepHo p < 0.05.

Diehl JL, EL Atrous S, Touchard D, Lemaire F, Brochard L.

Changes in the work of breathing induced by tracheotomy in ventilator-dependent patients
Am J Respir Crit Care Med 1999, 159:383-388



YMeHbLieHue paboTbl AbIXaHUsA (WOB: work of breathing)

Breathing Through Breathing Through

Vanable
¢ Endotracheal Tube Tracheostomy Tube

Tidal volume {mL} 329+ 104 32+ 119
Respiratory rate (breaths/min) BE5 i
Minute ventilation {L/min) 92+30 8.1+ 131
Intrinsic PEEF {em H,0) 29+17 L6£ 10
Work of breathing (J/L) 0.97£0.32 0.81 £0.46
Work of breathing (J/min) 8929 66 x4

Variable Endotracheal Tube Extubated Tracheostomy Tube

Tidal volume {mL) 383 £ 107 420 % 14 378 = 8l
Respiratory rate {breaths/min) 29+38

Minute ventilation (L/min) 11.1 £ 31

Vork of breathing (J/L) 0.8 +02

Vork of breathing (J/min} 0.0 +2.7

Pierson D], Resp Care 2005: Davis K, Arch Surg 1999



ConpoTtusnerHue AOTT u paboTa abixaHUs

Tahle 1. Changes in Respiratory YVariables

Before and After Tracheostonmy
UHTYb6aUMNA Tpaxeocromums

Belore Altar
Variable Tracheostomy Tracheostomy ~

Tedal volumea, mil/breath 329 £ 104 312 £ 119

Minute wolume, LYymin 9.2+ 30 2.1 £ 3.1

Respiratory rate, breaths/mdn 28+ 3 26 + 6

Intringic positive end-expiratory 29+1.7 .6+ 1.0
prassura, cm H.0

Frassure time prodsct Z-ab 85 + 101

oo b Hi_l_'l-'l: T i ite
paboTta Work of breathimg, JfL 0497 ] + 0 46
AbIXaHUA Work of breathina 1/ ' — :

dKcnupaTopHoe Experatory amrsay resistancs

CONpoTHUBJIEHNe cm H- VL per sacond

TTocne TpaxeocTtomum ymeHbliaeTcs paboTa AbIXaHUS U

conpoTtusneHue OTI1 Davis K, Arch Surg 1999




TPAXEOCTOMUNUA

NJin

NMPOJIOHI UPOBAHHAA
MATYBALNA?



PeTpocneKTuBHOE KOropTHoe uccrieqoBaHue

« 326 nauMeHTOoB, 63 TPaxeoCTOMUPOBAHO
* TpaxeoCcToMusl B cpeaHeM nocsne 13,6 + 6 aoHen

* He BbISIBJIEHO pa3/IMuMH B eTanbHOCTU (32 %o,
n=63 vs. 34 %, n=326)

Marsh HM, Gillespie D], Baumgartner AE.
Timing of tracheostomy in the critically ill patient
Chest 1989, 96:190-193



[pocnexTiBHoe, DAHOOMUSADOBAHHOS
ACCNEnoBaAHNE, CDABHEHNs PaHHey]
UDESROWICHON TPANSOCTOMNN C
NPOSIOHIAPOE S 2AHHOY TPAHCAAPAHreabHOoY]
AHTYOauned (oTCDoOUeHHAN TPAXSOCTTOMMNS )
v KPUTAYECKN DONbHBIN.

Rumbak MJ], Newton M, Truncale T, Schwartz SW, Adams JW, Hazard PB.

A prospective, randomized, study comparing early percutaneous
dilational tracheotomy to prolonged translaryngeal intubation
(delayed tracheotomy) in critically ill medical patients.

Crit Care Med 2004;32:1689-94



n HHASA

PaHHAS ”Z%ffgj-fﬁﬂ;? .

HCXOLbI TPaxeocTomMmus ranslar yngea
Early Tracheotomy [ntubation
Outcome Measurement (n = 60) (n = 60)
Died (%) ymeps10% 19 (31.7) 37 (61.7)
Pneumonia (%) NMHeBMOHNA% 3 (5) 15(25)
Days in ICU + sp B OPHT (gHn) 48+ 14 162 + 3.8
Days mechanically ventilated + sp NBJT (BHM) 76 + 4 174 +5.3
Days sedated + sp cegayns (AHHM) 32 + (4 141+29
Days on high-dose pressors Ba3ornpeccopsbi (AHM) 35 + 4 3.0 £ 4.5

Rumbak MJ, Newton M, Truncale T, Schwartz SW, Adams JW, Hazard PB.
A prospective, randomized, study comparing early percutaneous dilational tracheotomy to

prolonged translaryngeal intubation (delayed tracheotomy) in critically ill medical patients.
Crit Care Med 2004;32:1689-94




arly tracheotomy PaHHSSA TanQOCTOM Usay
HEEEL A | KPUTUUECKUX GOJIbHbIX,
Hy>aatowuxca B UBJ1 =

medical patients

who undergo =14 days of

ventilation may have signif- 1 4 AH € ﬁ n p " BOA UT K

icant benefits over delayed nyq LIMM pe3y11 bTdTaM

fracheotomy. ieyeHus, yem
NPONOHrMpoBaHHasR
MHTY6aumuna (oTcpoyeHHas
TPpaxeoCToMMA).

Rumbak MJ], Newton M, Truncale T, Schwartz SW, Adams JW, Hazard PB.
A prospective, randomized, study comparing early percutaneous dilational tracheotomy to

prolonged translaryngeal intubation (delayed tracheotomy) in critically ill medical patients.
Crit Care Med 2004;32:1689-94



TPAXEOCTOMWA

IV

[O3OHAA?



[IpenmyLuecTBa paHHEU TPaXeoCTOMUMU

(oT MHTYOGauuKn fo TpaxeocToMunn< 7 gHen)

 Rodriguez JL, Steinberg SM, Luchetti FA, Gibbons KJ Taheri PA, Flint LM.
Early tracheostomy for primary airway management in the surgical critical care setting
Surgery 1990, 11:655-659
264 naumeHToB(51 vs. 55) =& anutenbHocTb UBJ VY, npebbiBanne B OPUTWY,
npebbiBaHue B JI/Y W
D'Amelio LF, Hammond JF, Spain DA, Sutyak JP.

Tracheostomy and percutaneous endosscopic gastrostomy in the mangement of head
infjured trauma patients

Am Surg 1994, 60:180-184
43 naumeHTa (21 vs. 22) =& gnutenbHocTb UBN WV, npebbiBanne B OPUT W,
npe6biBaHue B JIIY W

Koh WY, Lew TWK, Chin NM, Wong MFM
Tracheostomy in a neuro-intensive care setting: indications and timing
Anesth Intens Care 1997, 25:365-368

49 naumeHToB (8 vs. 9) & anutenbHocTb UBJI U npebbiBaHue B OPUT Vv,
npeobbiBaHue B J1/Y V. Ho30KOMManbHas NHeBMOHUAW



MNcxoabl nocsie paHHEN y
Mo3AHEN TPaxeoCToOMUNn

An3avH uccsiegoBaHuA:

PETPOCNEKTUBHbIN aHaANN3
653 TpaBMaTnyeckmnx nauneHTta c 3/1999 no 2/2004
PaHHSASA TPaxXxeocToMs: < 7 AHeNn

no34HASA Tpaxeocroms : > 7 AHen

Arabi Y. et al Outcome after early versus late tracheostomy.
Crit Care 2004; 8:347-352



Mcxoabl paHHEeU v no3gHen TpaxeoCcToOMUm

dHHSS NMOoO34HsIS
racheostomy <7 days Tracheostomy >7 days P

Ventilation days before tracheostomy 4610516, 25-7) 13010513, 10-16) <0.0001
Days from ICU admission to tracheostomy 4610516, 25-7) 141105013, 11-17) <0.0001
Number (%) of patients with extubation trials 11(3%) 24 (220h) 0.014
Days from tracheostomy to weaning 4.911.2(2,1-7) 4911101, 1-4) 1.0
Days from tracheostomy to 1CU discharge 6.311.3(4,2-8.) 6.9+1.1(32-7) 0.72
ﬂﬂ t{’ ﬁn’(me’lﬁamcargm aﬂn days 511208, 187 £1.3(15,12-20) <0.0001

IFBHI'IB & OP”T (ﬂH”) 210+ 1.3 (17, 14-23) <0.0001
Hospital LOS (dlays) 101119 (68, 33-139) 10517183, 54-136) (.84
|CU maortality {n [%]) 1(3%)  {1%) NS
Hospital mortality (n [%]) 3 (17%) 19 {14%) 0.66

Arabi Y. et al. Crit Care 2004; 8:347-352




OnntenbHOCTb VIBJ1 nocne TpaxeoCTtoMmmm

OwuzaniH nccnepoBaHMUA:

* MPOCNEeKTUBHbIN aHaNN3
- Kapaunoxupyprudyeckmne 6onbHble mexay 3/2000 n 6/2003

« BeposaTHocTb anutensHon VBJ1 EuroSCORE, SAPS,
npeawecTeyowme sabonesaHns

« Bcero 1492 nauneHTa, 33 TpaxeoctomupoBaHsl (MNAT)

Gatti G. Eur ] Cardiothorac Surg 2004; 25:541-547



OnuntenbHOCTb BJ1 nocne TpaxeoCtoMmm

ycnewHo 3apepuweHa VMBJ1: 24 nauyueHTa

BbDkKnBaHue: 55%

CPOKU < 7 pHen
BJ1 nocne MNAT (aHN) 12,6+6,5
npebbiaHune B OPUT (aHN) 15,0+6,6
npebbiBanue B J1/Y (aHn) 20,0+6,6

Gatti G. Eur ] Cardiothorac Surg 2004; 25:541-547

> 7 nHeu

20,9+10,7
27,1+11,1
33,9+11,5



Potentially relevant -
randomised controlled CMCTQMHb'M 0630p M

trials identified and

screened for retrieval MeTaaHaJ'l M3

(n=15 950)

\ | Excluded (n=15 826) MccnenOBaHMﬁ CpOKOB

Not randomised controlled trials,

' or irrelevant
Abstracts retrieved TpaerCTOMMM y
for more detailed B3DO biX NALUUEHTOB
valuation (n=124) .. \ Ch
evajuation (n=124) Excluded (n=112) p u
Technique (n=73)
~ Not randomised controlled trials (n=26) Ha MB“
Potentially appropriate Complications of procedure (n=13)
trials to be included in
meta-analysis retrieved AHa NTN3U pOBa nn:
for more detailed Randomised controlled trials
evaluation (n=12) excluded from meta-analysis (n=7) CMepTHOCT b
Tracheostomy timing period not within
j—> review parameters (n=3) ﬂJ'IVITeTIbHOCMTb NBJ1
Skewed allocation distribution (n=1) KO NMNYeCTBO BAIl
Randomised controlled Outcomes of interest not studied (n=2)
trials with usable Study design only reported (n=1) An. np66bIBaHV|$I B OPUT

information on
outcome (n=5)

Griffiths J, Barber VS, Morgan L, Young JD.
Systematic review and meta-analysis of studies of the timing of tracheostomy in adult patients undergoing
artificial ventilation. BMJ 2005;330:1243



CucTeMHbiM 0630p U MeTaaHanu3 UccneaoBaHU CpoKOB
TPaxeoCTOMUU Y B3pOCNbIX NauuMeHToB Ha UBJI

Tracheostomy is considered to be the standard care in
patients requiring long term ventilation

l_)i'l.lit’fll[.‘i, but most mvolved small numbers « :nl']_nl_l'l_i{_"i
with 51_1{1’(_"i1i{." conditions

Earlier placement ot a tracheostomy in critically ill patient®
may shorten duration of artificial ventilation and length of

stav in intensive care

Griffiths J, Barber VS, Morgan L, Young JD.
Systematic review and meta-analysis of studies of the timing of tracheostomy in adult patients undergoing
artificial ventilation. BMJ 2005;330:1243



[IHeBMOHWNA y mauneHTa Ha VIBJI



MHTYOnpoBaHHbLIN BOMbEHOW

eIl OPTAHHWK

NMHTy6aunoHHaa Tpybka 3awjmuiaer oT
acnupauum m obecneunBaer
NMPOXOAWMOCTb AbIXaTeJIbHbIX NYTEU, HO
paboTaeT KakKk pacnopka, Nno3BoAsA
CTeKaTb COAEpP>XMMOMY POTOrJIOTKM B
HagMaH)XeTo4YHOe NPOCTPaHCTBO



TPaxeoCTOMUS

NHTYy6aunoHHas Tpybka
6/TOKMPYET ros1I0COBLIE
CK/1aAKM U HAAropTaHHMK




WeTmn  \MMMYecKoe BO3[ENCTBIE COAEPXKIMOTo pTa Ha
CIVIBUCTYIO TPaxey HagMaHXeTO4YHOro NPoCTpaHCTBa
PV ero 3aTeKaHny B AbIxaTesibHble My Ty

' OpeHax
L) HagMaHXeTO4YHOro
npocTpaHcTBa



CocCTogdHME TPaxeoCTOM MOXET BITUATb
Ha konnyecTtBo BATl




AOKa3adHO

NnpssMOM pesynabTaTr

KOCBEHHbIU pe3yJ/ibTaT
yMeHblUeHue MepTBOro NpoCTpaHCTBa

MeHblLlUe ceaauuvm
CHu)XeHue conpotuBnieHusn Al MeHbLuee konunyecTtso BAII

- COKpalwlaeTcsa anutenbHoCcTb UBJI1

> COKpallaeTcs ANUTeNbHOCTb npebbiBaHusa B OPUT

. CHMXaeTCa CMEPTHOCTb
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Simpson TP, Day CJ, Jewkes CF, Manara AR.
The impact of percutaneous tracheostomy
on intensive care unit practice and training.
Anaesthesia 1999; 54(2):186-9

Figure 1 (a) The number of open and percutaneous tracheo-
stomies performed on [CU patients between 1983 and 1997, The
number above the bars indicates the proportion of [CU patients

(%) undergoing tracheostomy that year. (b) The number of

yatients admitted to the [CU each vear,



YPE3KOXKHasA OTKPpbITasi  MOCTYI/IEHNS
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[TYHKLUWMOHHO
[nnaTtalmoHHas
TanEOCTOM UA Flaatten H, Gjerde S, Heimdal JH, Aardal S.

3aBOEBbIBAET

The effect of tracheostomy on outcome in
intensive care unit patients.
MNONynadapHOCTb Acta Anaesthesiol Scand 2006; 50:92-8



[Ipenmyuiectea NAT

» COKpalllaeTcd BpeMS BbINOMHEHNS
TPAaXEOCTOMUM

» MEeHee TpaBMaTh4yHa
» OTCYTCTBME paHEBOW MHEKLIN

> BO3MO)XHOCTb BbINOMHEHUS 0e3 Banuka noA
nneYamMmu 1 ¢ NoAHATBIM FOMOBHBIM KOHL,OM
KpoBaTy

» MEHbLLUNN KOCMETUYECKUN OedEKT
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= [aK OCTaBbTe HEH) )KHbBIE CIT0pAI...
Silvester W., Goldsmith D. et al.

Percutaneous versus surgical tracheostomy: A
randomized controlled study with long term follow up

Crit Care Med 2006 Vol. 34 No 8 p1-8

SAKJIFOHEHWE: U ype3KkoxxHas u xupypaudeckas
mpaxeocmomus Mmo2ym bbimb 6be3ornacHo
8bIMOJIHEHBI K8aAIUGUUUPOBAHHLIMU U OrbIMHbLIMU

gpayamu 8 yCcriosusix omoesieHuUsT UHMeHCUBHOLU
mepanuu.



TRAXEOCTOMWS Y HEMPOXWPYPIUYECKIX BOJTbHbIX

EIEFALA

THMCAEIATI R E T
JEHH ICEHT OO PYTT VM, . e, FLIL, EYTRENEKD FAMID

E 2 f.l.'.'_
- b

TPAXEQCTOMMA
¥ HEHPOXHPYPIHYECKHX BOJIbHbIX

Neuro
Surgical
Intensive
Care
Unit

M.C. Poxnn, A.C. Fepaass, LA, Canmn, KE-M. Fepmxon, A H. Mswrmaan.
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