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MO DAU

« M& khi quén |a vét rach trén khi quan dé tao

ra mot 16 mé tlr khi quan ra da, dat bd canuyn mo
khi quan vao, cé thé tam théi hodc vinh vién, cho
phép khdng khi di t&r bén ngoai vao phdi.
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Uu diém

Giam kich (rng niém mac miéng, hau hong

Dé dang hut dam nhot, vé sinh rang miéng, ngan nglra nhiém trung khoang
miéng.

Giup bé&nh nhan cam thay dé chiu, c6 thé phat am hoac giao tiép tot hon.

Rut ngan khoang cach duo’ng thé, lam giam cong ho hap glam khang luc
dwdng thd, cai thién toc do va thanh cbng trong viéc cai may tho

Rut ngan thoi gian str dung thudc an than, thdi gian nam ICU



Khuyét dieém
« Kich trng hodc dau vung cb quanh chd mé& khi quan
» Seo ngoai da sau khi rut mé& khi quan
. Biér) chirng ciia m& khi quan :

» Dbién chung tuc thoi

> bién chirng s&m
> bién chirng muédn




Bién chirng

Bién chirng tirc thei
Chay mau
Tén thwong cau tric khi quan
Thu thuat that bai
Hit sac
Thuyén tac khi
Mat dwong the
Giam oxy, tang CO2

To vong

Bién chirng sé&m
Chay mau
Cannula sai vi tri
Tran khi mang phdi
Tran khi trung that

Tran khi duw®i da

Nhiém tring chan mé& khi quan

Loét chan md khi quan
Tudt 6ng mé khi quan

Ri loan nubt

Bién chirng mudn
Hep khi quan
Tao moO hat
Nhuyén khi quan
Viém phbi
Hit sac
R0 khi quan déng mach
RO khi quan thwc quan
Tudt 6ng mé khi quan

Ri loan nubt



CHI BINH

1. Tac nghén dwong hé hap trén: di vat,
chan thwong ham mat, phu né do chan

thwong, bdng, nhiém tring
2. Qua trinh thd may kéo dai

3. Toén thwong ndo, bénh ly than kinh co

cap/man tinh



CHONG CHi BINH

Khéng nén ma khi quan trong nhirng trwong hep c6 nguy co cao
xay ra bién churng :

« ROi loan huyét déng

« Giam oxy mau nang : PaO2/ FiO2< 100 v¢&i PEEP > 10cmH20
» ROi loan ddng mau

« Tang ap lwc nli so



Thei diém mé& khi quan ?

Timing of tracheotomy in ICU patients: a ®

systematic review of randomized controlled
trials

Koji Hosokawa', Masaji Nishimura®, Moritoki Egi* and Jean-Louis Vincent'

Abstract

Introduction: The optimal timing of tracheotomy in critically ill patients remains a topic of debate. We performed a
systematic review to clarify the potential benefits of early versus late tracheotomy.

Methods: We searched PubMed and CENTRAL for randomized controlled trials that compared outcomes in
patients managed with early and late tracheotomy. A random-effects meta-analysis, combining data from
three a priori-defined categories of timing of tracheotomy (within 4 versus after 10 days, within 4 versus after

5 days, within 10 versus after 10 days), was performed to estimate the weighted mean difference (WMD) or
odds ratio (OR).

Hosokawa et al. Critical Care (2015) 19:424



Table 1 Summary of the included randomized controlled trials of early versus late trachectomy

Study Patients
Definition of Type of ICU; Number of Inclusion criteria Excluded Major disease APACHE Trcheotomy mte  Peruaneous dilaation
early versus late  number of patients, early category I/SAPS I (number (%)) in - tracheotomy (number
tracheotomy® ICUs versus |ate early versus late (%)) in early versus
(days) groups groups late groups

Saffle et al (2002) [38] 245, 14-16 Burm; 1 1w 3 High predicted Bum (100 %) MA 21 (100 %) vs. A
probability of 16 (70 %)
prolonged MV

Rumbak et al. (2004 [16] =2 v >4 Medical; 2 &0 vs. 60 ep =>14d MV Respimtory failure 269 60 (100 %) vs. Allin both groups
APACHE || >35 (100 %), severe 50 (83 %)

sepsis (68 %)

Barquist et al. (200&) [35) <8 vs. »28 Trauma; 1 29 v, 31 G5 =4 with Trauma (100 %) 126 27 (93 %) vs. 027 (0%) vs. ¥ 11
ro head injury; 11(35 %) (0 %)
GCS =0 with
head injury

Blot et al. (2008) [40] =4 s =14 Medical and 61 vs. 62 ep >7 d My Ireversible Respiratory failure MASSO 60 (98 %) vs. 19/60 (32 %) vs.

surgical; 25 neurnlogical (33 %), neurology 16 (26 %) 76 (44 %)
disease (23 %), trauma
(19 9)

Terragni et al. (2010 [17] &8 vs. 13-15 hA; 12 209 v, 210 SAPS Il = 35-65; Pneumaonia Respimtony NASOS 145 (69 %) vs. 141/145 (97 %) vs.
SOFA 25 worsening  (CPIS 28); failure (45 %), 119 (57 %) 113/119 (25 %)
respiratory condiions,  COPD neurology (24 %),
urchanged/waorse cardiovascular
SOF A sore disease (23 %)

Trouillet et al. (2011) 18] <5-7 w5 »19 Surgical; 1 109 ws. 107 ep =7 d MV Ireversible Postcardiac surgery  NAMES 109 (100 %) vs. Allin both groups

neurclogic (100 %) 2927 W
disorder

Zheng et al (2012) [47) Jws 15 Surgical; 1 58 v, 61 Pal, /0, <200; Pulmaonary MNA 200 58 (100 %) vs. Allin both groups
APACHE || »15; infection 51 (84 %)

SOFA =5; CPIS [CPIS =B)
G exp. =14 d MV
Koch et al. (2012) [42] =4 s 26 Surgical; 1 50 vs. 50 exp =21d MY Pneumonia Meurosurgical 22 All'in both Allin both groups
(28 %), trauma groups
(25 %)
Young et al. (2013) [19] =4 w5 =10 General70and 451 ws. 448 e =7 d MV Respimtorny Pulmonary (60 %), 198 418 (93 %) vs. 3ITE/A18 (30 %) vs.
sungical, 2 failure dus gastrointestinal 204 (45 %) 176/204 (B85 %)
to chronic (19 %)
neurological
disease

Basel et al (2013) [43] =3 v 7-14 MNeuro; 1 30 vs. 30 ICH; SAH; or AlS; Severe chronic Nortraumatic 17 30 (100 %) vs. 27/30 (90 %) vs.

ep =14d MY cardiopulmonary  neurology (100 %) 18 (50 %) 16/18 (85 %)

disease extensive

brainstem lesions

Hosokawa et al. Critical Care (2015) 19:424



Table 1 Summary of the included randomized controlled trials of early versus late tracheotomy (Continued)

Mohamed et al. (2014) [44]  =10wvs. =10 MA; 2 20 ws 20 APACHE =15 Preumaonia TBI (43 %), CVA 24 All in bath All in both groups
(25 9) groups
Diaz-Prieto et al. (2014) [25] <8 ws, =14 MA; 4 245 vs, 244 1, exp. =7 d MV, 2, Raspiratory 20 167 (68 %) vs. All in bath groups
attending physician's insufficiency (60 %), 135 (55 %)
acceptance at 3-5d coma (22 %)

Results: Of the 142 studies identified in the search, 12, including a total of 2,689 patients, met the inclusion
criteria. The tracheotomy rate was significantly higher with early than with late tracheotomy (87 % versus

53 %, OR 16.1 (5.7-45.7); p <0.01). Early tracheotomy was associated with more ventilator-free days (WMD
2.12 (0.94, 3.30), p <0.01), a shorter ICU stay (WMD -5.14 (-9.99, -0.28), p =0.04), a shorter duration of sedation
(WMD -5.07 (-10.03, -0.10), p <0.05) and reduced long-term mortality (OR 0.83 (0.69-0.99), p =0.04) than late
tracheotomy.

Conclusions: This updated meta-analysis reveals that early tracheotomy is associated with higher tracheotomy
rates and better outcomes, including more ventilator-free days, shorter ICU stays, less sedation, and reduced
long-term mortality, compared to late tracheotomy.

Hosokawa et al. Critical Care (2015) 19:424



Early vs Late Tracheotomy for Prevention
of Pneumonia in Mechanically Ventilated

Adult ICU Patients
A Randomized Controlled Trial
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Context Tracheotomy is used to replace endotracheal intubation in patients requir-
ing prolonged ventilation; however, there is considerable variability in the time con-
sidered optimal for performing tracheotomy. Thisis of clinical importance because tim-
ingis a key criterion for performing a tracheotomy and patients who receive one require
alarge amount of health care resources.

Objective To determine the effectiveness of early tracheotomy (after 6-8 days of
laryngeal intubation) compared with late tracheotomy (after 13-15 days of laryngeal
intubation) in reducing the incidence of pneurnonia and increasing the number of ven-
tilator-free and intensive care unit (ICU)-free days.

Figure 1. Flow of Patients in the Study

600 Patients enrolled

419 Randomlzk

il

181 Excluded
92 Improvement in respiratory condition
65 Moribund state or death
24 Pulmonary infection

209 Randomized to receive early tracheotomy
after 6-8 d of endotracheal intubation

210 Randomized to receive late tracheotomy
after 13-15 d of endotracheal intubation

I

l

64 Did not receive early tracheotomy

as assigned

36 Pa0, >60 mm Hg with a Fi0, <50%
and PEEP <8 cm of H,0 and resolved
acute clinical conditions requiring
mechanical ventilation

18 Moribund state or death

10 Intracranial pressure >15 mm Hg
and/or cerebral perfusion pressure

91 Did not receive late tracheotomy

as assigned

42 Pa0, >60 mm Hg with a FI0, <50%
and PEEP <8 cm of H,0 and resolved
acute clinical conditions requiring
mechanical ventilation

43 Moribund state or death

6 Intracranial pressure >15 mm Hg

and/or cerebral perfusion pressure

<60 mm Hg
|

<60 mm Hg
l

145 Recelived early tracheotomy as assigned

119 Received late tracheotomy as assigned

I

209 Included in primary analysis

210 Included in primary analysis

Terragni et al. JAMA. 2010;303(15):1483-1489. doi:10.1001/jama.2010.447

Fi0, indicates fraction of inspired oxygen; PEEP, positive end-expiratory pressure.



|
Figure 2. Development of
Ventilator-Associated Pneumonia According
to Whether Patients Received an Early or a

Late Tracheotomy
58 = Conclusion Among mechanically ventilated adult ICU patients, early tracheotomy
£ compared with late tracheotomy did not result in statistically significant improvement
j§ " cayttpor in incidence of ventilator-associated pneumonia.
E 5 025y
’ Time ;c:ullowing ::jandomizi’:ion, d -

Mo, at risk

IS B

Table 3. Secondary Endpoints in the Early and Late Tracheotomy Groups

Early Tracheotomy Late Tracheotomy
(n = 209) (n=210) P Value?

MNo. of days at 28 d, median (IQR)

Ventilator-free 1(0-21) 6(0-17) .02

ICU-free 0(0-13) 0 (0-8) .02
Successful weaning, No. (%) [95% CI, % 161 (77) [71-82] 42 (68) [61-74] 002
ICU discharge, No. (%) [95% CI], % 101 (48) [42-55] 2 (39) [32-46] .03
Survival at 28 d, No. (%) [95% CI], % 154 (74) [68-80] 144 (68) [63-75] .25

Abbremahons Cl, confidence interval; ICU, intensive care unit; 2R, interquartile range.
4P values are 2-tailed (Wilcoxon signed rank test, log-rank test, and Gray test).

Terragni et al. JAMA. 2010;303(15):1483-1489. doi:10.1001/jama.2010.447



Early vs Late Tracheotomy for Prevention
of Pneumonia in Mechanically Ventilated
Aault ICU Patients

A Randomized Controlled Trial

Nhém som : 6-8 ngay
Nhom muon : 13-15 ngay

Két qua :
- Tang thoi gian khéng the may — —— =
« Tang ti Ié cai may thanh cong

e Tang ti 1& xuat ICU

» Khéng giam ti Ié t&r vong 28 ngay

« Khdéng giam ti 1€ VAP

Context Tracheotomy is used to replace endotracheal intubation in patients requir-

Terragni et al. JAMA. 2010;303(15):1483-1489. doi:10.1001/jama.2010.447



Phuwong thirc mé khi quan

« M& khi quan bang phau thuat (open procedure)
« M& khi quan nong qua da (percutaneous dilatational procedure)

Perc Trach P>
SteP'bY-Step ‘& X
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Mo khi quan nong

qua da Tracheotomy in the intensive care unit: L
guidelines from a French expert panel
»La phwo’ng phép tiéu ChUén cho  JeanLouisTrouillet', Olivier Collange®”, Fouad Belafia", Frangois Blot”, Gilles Capellier®”, Eric Cesareo™,

Jean-Michel Constantin'®'', Alexandre Demoule'?, Jean-Luc Diehl"*'#, Pierre-Grégoire Guinot'™'®,
~ ~ A ’ 17 Liay 1819 . 1,20 \/aoi el 12
benh nhan hOI sirc Franck Jegoux'’, Erwan L'Her'®"”, Charles-Edouard Luyt ", Yazine Mahjoub*’, Julien Mayaux'*,

2272

; . 73 . . 75 . 26 . 307*
Hervé Quintard?>?, Francois Ravat*, Sebastien Vergez?, Julien Amour?® and Max Guillot™?

(GRADE 1+/STRONG agreemen.,
- thoi gian thwe hién ngan hon
- gidm ti I& nhiém trang chan cannula mé khi quan
- khéng co suw khac biét vé ti 1& nhirng bién chirng khac
> Nhirng trwd'ng hop khé can sw phdi hop gitra phau thuat vién va bs hoi strc
(Expert opinion)
- ¢t song cb khdng 6n dinh, nhiém tring ving cb trudc
- da trng diéu tri vung cb xa tri, phau thuat
- khoé xac dinh cac moc gidi phau vung cd bn béo phi, c¢d ngan, phi dai tuyén giap

Trouillet et al. Ann. Intensive Care (2018) 8:37



REVIEW Open Access

2 P Tracheotomy in the intensive care unit: @
Mo Ehl quan nong guidelines from a French expert panel
qua da

Jean Louis Trouillet!, Olivier Collange??, Fouad Belafia®, Francois Blot®, Gilles Capellier®”, Eric Cesareo®?,
Jean-Michel Constantin"'of' ! Alexandre Demoule'?, Jean-Luc Diehl'3'#, Pierre—Grégoire Guinot"f’"ﬁ,
Franck Jegoux'’, Erwan L'Her'®", Charles-Edouard Luyt] 20 Yazine Mahjoub Julien Mayaux

Hervé Quintard®*?, Francois Ravat*, Sebastien Vergez®, Julien Amour® and Max Guillot*?

> NOi soi phé quan nén dwoc thye hién trwdc va trong sudt qua trinh mé
khi quan (GRADE 2+/STRONG agreement)

- NOI soi giup quan sat tryc tiép tat ca céac giai doan cua mo khi quan
: rach da, ddm kim, ludn guidewire, nong, va vij tri cia 6ng mé khi quan

> Siéu Am vung cb nén dwoc thwe hién khi m& khi quan nong qua da tai
ICU (GRADE 2+/STRONG agreement)

- Siéu am giup nhan dién khi quan va cac vong sun khi quan toi wu
hoa vi tri rach da dé tranh ton thwong mach mau va tuyén giap

Trouillet et al. Ann. Intensive Care (2018) 8:37



PERCUTANEOUS TRACHEOTOMY

PREPARATION

/

{ conditioning } —{ rellable Infusion line / BP / SpO2 / PetCO2 / compatible coagulation ]

s

general anesthesia ]’ - —{ neuromuscular block ]

gastric emptying

possibllity of surgical technique ]

\t hyperextension of the head } : —{ dorsal decubitus + pillow ]

FIO2Z 100%

'\{ via endotracheal tube |

‘

\‘{ volumetric controlled mode } —{ adjust during the procedure

Fig. 2 Proposal for a protocol associated with guideline 3.5
(Expert opinion)

Trouillet et al. Ann. Intensive Care (2018) 8:37



fiberoptic bronchoscopy (positioning + continuous visual guidance) ]
guldance If Intubation difficult |

endoscoplc transiliumination ]

ultrasound ? I

\

{ 1st - 2nd tracheal ring I—[ median Incision I

adapted mode! |

cautious Insertion |

careful securing } - —[ as a function of state of skin ]

capnogram |
position check | -{-{ auscultation |

fiberoptic bronchoscopy J

S

Fig. 2 Proposal for a protocol associated with guideline 3.5

(Expert opinion) Trouillet et al. Ann. Intensive Care (2018) 8:37



Cham séc bénh nhan mo khi quan

* Ngay sau m& khi quan:

- xac dinh lai vi tri Gng mé khi quan, diém cudi cla ong
cach carina 4-6¢cm trén phim xquang, c¢6 dinh dng khdng qua
chat hoac qua long.

- kiém tra dwong khi vao : hut dam thong, etCO2, ap Iwc
dinh so sanh vé&i gia tri tredc khi mé khi quan

- theo dbi cac dau hiéu chay mau, tran khi dwéi da vung
cd, nguc, theo ddi huyét ddng vardi Ioan nhip

- kiém tra ap lwc bong chén, tranh hit sac
- tranh 1am tudt 6ng mé khi quan sém



* Cham soc thwong quy

» mi nhan tao : lam am va am khi hit vao, tranh l1am khd chat
tiet

» hut dam

» theo doi dau hiéu nhiém trung, vé sinh ving da quanh chan
ong mo khi quan, thay bang

> vé sinh va thay m@i nong trong mé khi quan khi c6 dau hiéu
nghet




Rut 6ng mé khi
quan

Singh et al. Journal of Intensive Care (2017) 5:38

*  Intact sensorium

= Effective swallowin
*  FEffective coughing
*  Patent airway

Checklist

*  Successful prolonged spontaneous breathing trial
*  Characteristics of secretions & need for suctioning

E

v

v

Short duration of mechanical ventilation
without suspicion of neuromuscular weakness

Long duration of mechanical ventilation
with suspicion of neuromuscular weakness

{

Decannulation Technigue

Corking Trial

[~ Failed

k 4
Successful

k4
Decannulate

|

Decannulation Technigque

I

Downsizing & Blocking

Failed [l

kA
Successful

h 4
Decannulate

Y

L]

Upsize TT & resume ventilation if required
Fibreoptic evaluation to identify the cause

Decannulation algorithm







