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RSInaOS/ICU
RSI for... Boomers

> Lancet. 1961 Aug 19;2(7199):404-6. doi: 10.1016/50140-6736(61)92485-0.

Cricoid pressure to control regurgitation of stomach
contents during induction of anaesthesia

B A SELLICK > Anesth Anala. 1970 Jul-Aug;49(4):633-6.

Rapid induction-intubation for prevention of
gastric-co .

,Dej tam dvé sté, sto,
podrzim ti Sellicka a az
doskube oblicej, tak to tam
strc...”
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RSI for... GEN Z

Zabrénit ASPIRACI
HYPOTENZI & HYPOXEMI|



RSI - Time line

Indikace k RSI Preoxygenace Medikace

Predanest. vys.
Priprava

Pomucky k RSI Poloha Zajisténi DC

Sellickuv Svalova
hmat? ¢ o relaxace?




» J Clin Med. 2025 Mar 22;14(7):2177. doi: 10.3390/jcm 14072177

Practices of Rapid Sequence Induction for Prevention of Aspiration—An

S e I I i C kﬁ v h m at ? International Declarative Survey )

Imen Ben-Naoui !, Vincent Compére 1, Thomas Clavier 12, Emmanuel Besnier

* 491 resp., 61 zemi
* 42% Sellick

= Eur J Anaesthesiol. 2020 Mar 26;37(6):435-442. doi: 10.1097/EJA.0000000000001194

e 99% anest. + SCH/ROC

Rapid sequence induction

An international survey

Jozef Klucka 1, Martina Kosinova !, Kai Zach

=l Chybl konsensus odbornych

* 1921 resp., 56 ze
e 38,5% Sellick vzd

- "56% ScH RSI a jednotneé guidelines.

017. Epub 2016 Feb 24.

spolecnosti na postupu pri  foducionor

urvey

4

=

* 927 SCINCK
« 16% JEN ROCU / 84% SCH nebo ROCU

ARIM
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,Sellick” — Je na case prestat tlacit?

> J Emerg Med. 2012 May;42(5):606-11. doi: 10.1016/j.jemermed.2011.05.014. Epub 2011 Jun 12.

MI 0.8 9/7/2015
TIS 0.2 1:44:52 PM

FRONT
Cricoid pressure provides incomplete esophageal
occlusion associated with lateral deviation: a
magnetic resonance imaging study |

Sylvain Boet 1, Kaylene Duttchen, Jean Chan, An-Wen Chan, William Morrish, Andre Ferland,

Gregory M T Hare, Aaron P Hong Clinical Trial > Agecthesiology 2002 1L1-0001-C0 4 doi 10 9007/00000240 200207000 00012

Cricoid pr
observati
imaging

Kevin J Smith T, Jul

e 20/22 dobrovolnikd ° s 17
e ooV ~Anatomicky to nesed....

* 70%/90,5%

.1111/anae.13518.

pf cricoid
pressure' on

vk ¥, 1 Kowalik #

« 34 dobrovolnik{
* USG — AP rozmeér jicnu

+ Bez statisticky vyznamného
rozdilu mezi AP rozmérem
jicnu u Sellick - / Sellick +




,Sellick” — Je na case prestat tlacit?

Meta-Analysis > Heart Lung. 2020 Mar-Apr;49(2):175-180. doi: 10.1016/j.hrting.2019.10.001.
Epub 2019 Nov 2.

Cricoid pressure during intubation: A systematic
review and meta-analysis of randomised controlled
trials

Leigh White 1, Christopher Thang 2, Anthony Hodsdon 3, Thomas Melhuish #, Ruan Viok 2

12 RCTs, n = 4862

Experimental Control Risk Ratio Ri 0

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, mvo Cl
Birenbaum et.al. 2018 10 1784 9 1736 31.7% 1.08 [0.44, 2.65]

Bohman etal 2016 10 45 8 47 36.7% 1.31 [0.57, 3.01]

Snider et.al. 2005 0 40 0 40 Not estimahle

Trethewy et.al. 2018 7 25 7 29 315% 1.16 [0.47, 2.86]

Total (95% CI) 1894 1852 100.0% 1.18 [0.71, 1.96)

Total events 27 24

1 1

Heterogeneity: Tau*=0.00; C e dl=2 (P=0.95),F=0% ! T f 1
Test for overall effect Z= 0.6 0.01 0.1 Cricoid 1 Cantrol 10 100
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Riziko aspirace
n = 3746 pts

https://litfl.com/brian-sellick/
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Meta-Analysis > Heart Lung. 2020 Mar-Apr;49(2):175-180. doi: 10.1016/j.hrting.2019.10.001.
Epub 2019 Nov 2.

Cricoid pressure during intubation: A systematic
review and meta-analysis of randomised controlled
trials

Leigh White 1, Christopher Thang 2, Anthony Hodsdon 3, Thomas Melhuish #, Ruan Viok 2

12 RCTs, n = 4862

Cricoid Condrol Risk Rafio
Study or Subgroup Events Total Bvents Total Weight M-H, Random, 95% CI
Arenkiel et.al. 2013 37 50 47 50 6.8% 0.79 [0.66, 0.94)
Birenbaum et.al. 2018 1585 1735 1589 1736 33.0% 1.00([0.98,1.02]
Hodgson et.al. 2001 26 30 30 30 8.7% 0.87 [0.75,1.01]
Komasawa et.al 2016 14 30 24 30 1.4% 0.58 [0.38, 0.89]
Komasawa etal 2017 20 30 24 30 268% 0.83[0.61,1.14) V4
Kumar et.al. 2011 21 25 24 25 62% 0.88[0.72, 1.06) OT I p p k
Mathew et.al. 2017 23 25 25 25 10.2% 0.92 (0.80, 1.06) rvn I m o usem
Turgeon etal. 2005 329 344 343 35 311% 0.99[0.96,1.02) n = 45 5 1 ptS
Total (95% CI) 2269 2282 100.0% 0.94 [0.89, 0.99]
Total events 2055 2106
Heterogeneity. Tau® = 0.00, cmr: 7 (P =0.004), F= 66% 0%5 0=7 ] 155 2
Testfor overall effect Z=2.2€¢(P=0.02) \ Com,oAlcom

S v

https://litfl.com/brian-sellick/
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,Sellick” — Je na case prestat tlacit?

B

y

ANO!

* Riziko aspirace se s pouzitim Sellickova manévru NESNIZUJE!

e Sellicktiv manévr ZHORSUJE INTUBACNiIi PODMINKY,
uspesnost a cas OTI

https://litfl.com/brian-sellick/
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Svalova relaxace k RSI
,, ESme nebo Sukos?“

AF - e
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Rocu roniu m vs. Su kCinVIChOIin L) VSEOBECNA FAKULTNI

7 NEMOCNICE V PRAZE

» Eur J Anaesthesiol. 2020 Mar 26;37(6):435-442. doi: 10.1097/EJA.0000000000001194 4

Rapid sequence induction

VEN |. Chirurgicka klinika

Jozef Klucka !, Martina Kosinova !, Kai Zacharowski !, Stefan De Hert 1, Milan Kratochvil !, Michaela Toukalkova L,

Roman Stoudek L, Hana Zelinkova 1, Petr Stourac ! ) LEd e n — S rpe n 2 02 5

. 1921 resp., 56 zemi * \/seobecna chirurgie (NPB) +

- 38,5% Sellick vzdy (37,4% nikdy) traumatologie
* 56% SCH « 2410 CA z toho 138 RSI

* SCH 27 pts vs. ROCU 111 pts

* SCH u 19,5% RSI
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casté argumenty

* Sukcinylcholin navodi rychlejsi svalovou relaxaci nez rocuronium
.Odezni fascikulace a muzes intubovat...”

* Sukcinylcholin navodi lepsi intubacni podminky

* Sukcinylcholin rychleji odezni pri difficult airway




SCH je rychlejsi
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a ma lepsi intubaéni podminky? ®ecaine

Clinical Trial > Anaesthesia. 1998 Sep;53(9):867-71. doi: 10.1046/j.1365-2044.1998.00342.x.
Comparison of rocuronium and suxamethonium for
use during rapid sequence induction of anaesthesia

K C McCourt 1, L Salmela, R K Mirakhur, M Carroll, M T Makinen, M Kansanaho, C Kerr, G J Roest,
K T Olkkola

* RCT, n = 348 pts
« SCH 1 mg/kg vs. ROCU 0,6/1,0 mg/kg
* Intubacni podminky v 60s

« ROCU 0,6 mg/kg — horsi intubacni
podminky vs. SCH

« ROCU 1,0 mg/kg - bez signifikantniho
rozdilu intubacnich podminek vs. SCH

> 1 Clin Anesth. 2021 Sep:72:110265. doi: 10.1016/j.jclinane.2021.110265. Epub 2021 Apr 2.

Comparison between rocuronium and
succinylcholine for rapid sequence induction: A
systematic review and network meta-analysis of
randomized clinical trials

Clistenes Cristian de Carvalho !, Danielle Melo da Silva 2,

Stéphanie Leite Pessoa de Athayde Regueira 3, Ana Beatriz S& de Souza 3, Caroline Oliveira Rego 3,
Isabella Beserra Ramos 3, Jayme Marques Dos Santos Neto 2

59 studii, 6249 pts.
Velky rozptyl v davkovani ROCU

(0,2-1,2 mg/kg)
Primary outcome: intubacni podminky

SCH 1-1,5 mg/kg vs. ROCU 1-1,2 mg/kg
bez signifikantniho rozdilu intubacnich
podminek
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Sukcinylcholin rychleji odezni Lt
pri difficult airway
SPC
« U¢inek SCH odezni do 3-6 min (davka 1-1,5 mg/kg)
» U¢inek ROCU odezni do 60 min (davka 1 mg/kg)

Sugammadex

ANO! Ale...

Intubacni podminky pro druhy, treti... pokus?

oicier
mg/m
Sugammadex injection

‘ sugammadex

i v,
t 2ml }
‘ j

— -_—
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Kontraindikace, nezadouci ucinky... g oo

NEMOCNICE V PRAZE

KI SCH KI ROCU NU SCH NU ROCU
* Hypersenzitivita * Hypersenzitivita Velmi casté/casté Méné casté/vzacné
* Maligni hyperterlmie o Zvyvéoni kanc Ko e_Bolest ap“kace
e Intrakranialni an .
intrakran. HTN, f Tachykardie,

hypotenze

postizenim mich

. - .Kdo si to ma vsechno pamatovat...
« Hyperkalémie . '
e St.p. traum: ...a overovat.

popalenina
 Svalové atrq

Prodlouzeny blok

» Glaukom, poranent oka e Sval. fascikulace

« Anamnéza myotonickych myalgie
onemocneni, svalove dystrofie

* Atypicka aktivita plazmatické * Myoglobinemie

cholinesterazy

SPC
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Svalova relaxace k RSI &
— ROCU nebo SCH ?

ROCURONIUM!

* Pri spravné davce (1-1,2 mg/kg) STEJNE RYCHL? cas nastupu
a STEJNEINTUBACNI PODMINKY

» Delsi doba ucinky pro dalsi pokusy
« Okamzita antagonizace Sugammadexem

vews
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RSI na ICU? Jiné nei na OS??? ﬁuémnscuﬁmmuur

NEMOCNICE V PRAZE

- HYPOTENZE, HYPOSATURACE

* Hemodynamicka stabilita?!?!? — NOR!

* Predikce, skorovani, algoritmy — jako jinde!
* Predikované obtizné zajisténi ... RAMP, BURP, Video
* Nepredikované obtizné zajisténi .... LMA/BACT

* Praktické doporuceni: Jak na to ?!?
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|NTU BE Stu dy JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Intubation Practices and Adverse Peri-intubation Events
in Critically Ill Patients From 29 Countries

Vincenzo Russotto, MD; Sheila Nainan Myatra, MD; John G. Laffey, MD, MA; Elena Tassistro, MS;

2964 from 197 sites across 5 continents were included

Table 2. Peri-intubation Adverse Events

Adverse events No./Total (%)
Major adverse events (primary outcome) 1340/2964 (45.2)
Cardiovascular instability 1172/2753 (42.6)
* New need or increase of vasopressors  1053/1172 (89.9)
Systolic pressure <90 mm Hg for >30 min 252/1026 (24.6)
Fluid bolus >15 mL/kg 151/1163 (13.5)
Systolic pressure <65 mm Hg 157/1163 (13.5)
Severe hypoxia (lowest Spo,<80% 272/2916 (9.3
Cardiac arrest 93/2964 (3.1)
With return of spontaneous circulation 49/93 (52.7)
With death 44/93 (47.3)

Cause of cardiac arrest®

Hypovolemia or hemodynamic instability

Hypoxia

Thrombosis (coronary or pulmonary)
Hypokalemia or hyperkalemia
Cardiac tamponade

Toxins

Tension pneumothorax

OtherP

34/92 (36.9)
23/92 (25.0)
19/92 (20.6)
3/92 (3.3)
3/92 (3.3)
2/92 (2.2)
2/92 (2.2)
6/92 (6.5)

Russotto, JAMA, 2021
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Critical patients

VSEOBECNA FAKULTNI
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/ \ B © Annals of Intensive Care

PiO,/FiO, < 150 mmHg

!

Endotracheal intubation

|

Lung protective
ventilation strategy

!

Lung recruitability and
PEEP tiltration

}

Prone positioning

}

ECMO

PiO,/FiO, 2 150 mmHg ly ill patients ,
| tatement from front-line
— n Wuhan, China
NN or HFm Shang et al. Ann. Intensive Care ~ (2020) 10:73
/ * \ ROX index
o .
NIV NIV NIV SpOZA’/F'OZ/RR
* More severity * Hypoxemia * Hypoxemia
» Severe hypoxemia * 9mi/kg PBW | - Vit <9 ml/kg H FO
* Hypoxemia is not <Vt<12mikg | PBW
improving PBW Refe r:
« Strong spontaneous HFNC .
breathing HFNC » ROX index 40L/min 60%
HFNC + 3.85 < ROX >4.88
* ROX index < 3.85 index < 4.88
OTlI:
| | ,
Monitor closely | Go on with 60 L/ min 70-80%
NIV or HFNC




HFO

NHF onset

ROX at 2h
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A

Use of nasal high flow oxygen during acute
respiratory failure

Jean-Damien Ricard'*"®, Oriol Roca®®, Virginie Lemiale®, Amanda CorleySamlens Braunlich®?, Peter Jones'®!",
> 7 e Med (2020) 46:2238-2247

Y

<2.85-4.87

Increase support and re-evaluate in 30 min

Y

ROX at 6h

=4.88

Continue monitoring [«

A

Y

3.47 - 4.87

» Increase support and re-evaluate in 30 min

ROX at 12h

Y

>4.88

A

Continue monitoring

A

Y

3.85-4.87

Y

Increase support and re-evaluate in 30 min

Y

=4.88

Continue monitoring (<

A

Ricard, ICM 2020



PreOX...NIV ? HFOT...FLORALI-2  ‘OXARIM

THE LANCET

' _ _ o Respiratory Medicine
April 2016 - Jan 2017, 28 intensive care units in France Non-invasive ventilation versus high-flow nasal cannula oxygen therap
313 patients, 142 NIV / 171 to high-flow oxygen therapy Wlt|:1 apnoe?lc oxygenation for ;?reoxygenatlon F)efore mtubatl(.)n of

patients with acute hypoxaemic respiratory failure: a randomised
RR > 25/min, Pa0O,/FiO, <300 multicentre, open-label trial
o Jean-Pierre Frat, MD & [+ Jean-Damien Ricard, PhD « Jean-Pierre Quenot, PhD e Nicolas Pichom; ML
N IV PEEP5+ PS to 6-8mI/kgl FIOZ 1'0 Alexandre Demoule, PhD e Jean-Marie Forel, MD « etal. Show all authors e Published: March 18,2019

v.s. HFOT 60L/min
etomidate (0.2-0.3 mg/kg) or ketamine (1.5-3 mg/kg), combined with rocuronium (0.6—1 mg/kg) or succinylcholine (1 mg/kg)

e Severe hypoxaemia (Sp0O2 < 80%) occurred in:
NIV .... 33 (23%) of 142 v.s. HFOT ..... 47 (27%) of 171 (absolute difference - 4.2%, 95% CI -13.7 to 5.5; p=0.39)

. 242 pts. (PaC)Z/FiC)2 <200 mm Hg), severe hypoxaemia occurred less frequently after

NIV 28[24%] of 117 patients

HFOT vs 44 [35%] of 125; adjusted odds ratio 0.56, 0.32 to 0-99, p=0.0459



PreOX...NIV ? HFOT...FLORALI-2  ‘OXARIM

THE LANCET
Respiratory Medicine

Non-invasive ventilation versus high-flow nasal cannula oxygen therap

with apnoeic oxygenation for preoxygenation before intubation of
patients with acute hypoxaemic respiratory failure: a randomised

Severe-to-moderate hypoxemia Mild hypoxemia
(Pa0,:FI0, <200 mm Hg) (Pa0,:F10, >200 mm Hg)
Absolute Absolute
NIV HFOT difference NIV HFOT difference

(n=117) (n=125) estimate (95% Cl) pvalue (n=25) (n=46) Estimate (95% Cl) p value

Primary outcome:

Sp0; < 80% during intubation

0.0553 5 3 0.1197

procedure
% of patients (95% ClI) 7-44) -11.3(-22.3; 0.3) 20 (4-36) 7(0-14) 13.4 (-2.2;33.1)
Adjusted on Pa0, 0.0459 0.1003
Secondary Outcomes
SpO; at the beginning of 9445 94+4 0.0 (-1.1; 1.1) 0.75 9743 97+4 0.0 (-1.8; 1.8) 0.36
preoxygenation, %
SpO; at the end of preoxygenation, 97+4 9616 1.0 (-0.0; 2.0) 0.02 99+3 98+4 1.0 (-0.8; 2.8) 0.31

OWEST 5pLiz GUTIng tntubation 86+12 81+17 5.0 (1.2; 8.7) 002  90+15  93+8 3.0 (-8.4; 2.4) 0.31

procedure, % -




Propofol vs. Ketamine vs. Etomidate P KARIM

Propofol, Ketamine, and Etomidate as InductioniAigents for Intubation and
Outcomes in Critically Ill Patients: A Retrospective Cohort Study

Chun Wan, MD, PhD," Andrew C. Hanson, MS,2 Phillip J. Schulte, PhD,2 ﬁ' F!‘ |(, - I(T_‘ " f_[ =
xplorations

January 01, 2012, and December 31, 2017, Mayo clinics

Internal Medicine, Pulmonary Disease and Critical Care, Internal Medicine and Critical Care, or Anesthesiology and Critical Care

2,673 patients, 36% received propofol, 30% ketamine and 34% etomidate

Primary and Secondary Outco ording to Medication in All Patients

Propofol Ketamine Etomidate
Outcomes (n =962) (n =792) (n =919) p

Ventilator duration (hr), 35.9 (12.7-95.1)§ 35.6 (11.9-85.8)140.3 (15.5-90.3)>¢ < 0.001
median (quartile 1, quartile 3)

Hospital length of stay (d), 13.9 (7.3-25.5) [13.9 (6.7-27.8)* 11.9 (6.2-21.5) 0.003
median (quartile 1, quartile 3)

Hospital mortality, n (%) 251 (32)2 297 (32)° < 0.001

ICU length of stay (d),
median (quartile 1, quartile 3)

|CU mortality, n (%)

4.5 (2.0-9.1) 4.2 (2.0-9.3)® 4.7 (2.2-9.0)° < 0.001

177 (22)? 208 (23)° < 0.001

Wan, Crit.Care Explor.2021




Volumosubstituce pied? .... PrePARE ~ ‘VKARIM

Effect of a fluid bolus on cardiovascular collapse among
critically ill adults undergoing tracheal intubation (PrePARE):

randomised controlled trial Lancer Respir Med 2019 December ; 7(12): 1039-1047.
David R Janz, Jonathan D Casey, Matthew W Semler, Derek W Russell, James Dargin,

* Feb6,2017,toJan9, 2018, stopped the trial on the basis of futility

six medical ICUs, one trauma ICU, one neurological ICU, and one emergency department at tertiary-care medical centres across the USA

e 337 (63%) of 537 screened adults had been randomly assigned
* initiated intravenous administration of 500 mL of crystalloid solution before induction

Primary Outcome: Cardiovascular collapse, defined as one or more of the following:
e Death within 1 hour of intubation
e Cardiac arrest within 1 hour of intubation

. Newbsystolic blood pressure < 65 mmHg between induction and 2 minutes following
intubation

* New or increased vasopressor between induction and 2 minutes following intubation



Volumosubstituce pfed? .... PrePARE ~ ‘VKARIM

p=076 se among
—330Q0%) | | , | 3108%) on (PrePARE):
207 35 (19%) o mber : 7(12): 1039-1047.
31 (18%) ] New or increased vasopressor  geall James Dargin
18~ 3 New SBP <65 mm Hg
[ Cardiac arrest within 1 h
16 [ Death within 1 h
14
P L
3
2 10-
K
&
8
11 (7%)
10 (6%)
6
7 (4%)
4
2 2 (1%) 2 (1%)
1(1%)
0 T |
Fluid bolus No fluid bolus
I ]



HYPOXEMIE PRED??? ... ,,TIMING* pfi OTI

.... kdyz uz, tak JAK? to udelat nejlépe
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Emergency tracheal intubation in 202 patients with COVID-19 in

Min A Kwon, Jaegyok S::mg,E and Ju-Ri Kim

Korean J Anesthesiol. 2013 Mar; 64(3): 218-222.

Wuhan, China: lessons learnt and international expert BIA
Tracheal intubation with rocuronium using a "modified timing principle” ]

Journal of Anaesthesia, 125 (1): e28—e37 (2020)

g>*', Feng Gao’, Li Wang’, Hongbo Zheng’,

Relativné vysoky pocet srdecnich zastav pri COVID 19 intubacich .... hypoxemie a hypotenze

- Prevence hypotenze: mit pripravené katecholaminy — minimalizace hypotenze

(profylaktické podani?)

* Prevence prohloubeni hypoxemie — RSI

Koncept ,,T"V"NG“ / priming podani nedepol. relaxace (rocuroninum)

NEJDRIVE ROCURONIUM (1.2 mg kg-1) potom propofol ...... rgcu (38.5)

x succinylcholine grolyp (100.7 sgkc)
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Jak nemit obt
RAMP, BUR

N
L\ \u

Mandibular
advancement

Direct LD + mandibular
I Procedures laryngoscopy advancement LD + BURP LD + AM *BURP

Gl N

Cormack-Lehane 1 I

Backward Upward nghtward Pressure

Carrillo-Esper, BURP maneuver, IMAGES IN ANESTHESIOLOGY,2008

v Laryngeal vision

BUI
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...zaroh! ....vidy se ZAVADECEM & e
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RSI na ICU/OS, algoritmy

Selhani OTI

ventilatidle m | NOrmalni OT kanylu pri RSI
. mmanm Vidy Se ZAVADECEM,namazany

uspésna

|

Znovu laryngoskopie a
OTI

+ BURP

Gum Elastic Bougie

S FONA
koniotomie
BACT iy

Prof. Gilles D'Honneur



OKARIM
RS I na OSI I C U + VSEOBECNA FAKULTNI

8~ NEMOCNICE V PRAZE

* Sellickiv hmat — NE!
* Relaxace volby — ROCURONIUM

* preoxygenacelll ... lepSi NIV
* hemodynamicka nestabilita ..... tekutiny? ... pripraveny NOR!!!

» u hypoxemickych pacientd RSI/TIMING + zavadéé

* tréning ... naucit se techniky — videolaryngo
* neniCAS ...... BURP, ILMA, ev. BACT/FONA



