Crush uvod — kontroverze, praktické
provedeni

RSI (rapid sequence induction)
bleskovy Uvod do anestezie

Lukas Dadak
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Historie

. 1848 — James Simpson — aspirace jako pfiCina smrti v
souvislosti s anestezii

. 1946 — Mendelson — aspirace a plicni poskozeni rodiCek



Historie RSI

Hodges RJ et al. General anaesthesia for operative obstetrics:
1959 with special reference to the use of thiopentone and suxamethonium.
Br J Anaesth 1959; 31:152-63.

pre-oxygenace

rychly IV Gvod (thiopental, sux)

prodychavani béhem apnoe (BMV —bag and mask ventilation)

oxid dusny/kyslik ana partes do vybaveni ditéte

n 1961 — SE”ICI( Sellick BA. Cricoid pressure to control regurgitation of stomach contents
during induction of anaesthesia.Lancet 1961; 2:404—6.

. tlak na prstencovou chrupavku (Sellickv manévr)

1970 Stept WJ, Safar P. Rapid induction-intubation
for prevention of gastric-content aspiration.
Anesth Analg 1970; 49:633-6

« pre-oxygenace
. predem uréena indukéni davka —bez titrace (thiopental, sux)
« Sellickv hmat

. bezBMV

. trachealni intubace



Regurgitace

. pasivni zateCeni zaludecniho obsahu
do hypofaryngu
* prekonani dolniho jicnového svérace (LOS)

Barierovy tlak = LOS tlak (20..30mmHg) — intragastricky
tlak (5-10mmHQ)

. LOS |: peristaltika, zvraceni, progesteron (tehotenstvi)

. T Intragastricky tlak: objem zaludku > 1000ml,
Tnitrobrisni tlak



Aspirace

. vdechnuti cizorodého materialu pod uroven hlasivek

kritické mnozstvi se odhaduje 25 ml aspiratu o pH < 2,5

. asymptomaticka
. chemicka (aspiracni) pneumonitis (Mendelsonuv sy)
. aspiracni pneumonie

. ARDS



Faktory aspirace v anestezill

Faktory dle pacienta

. ZvétsSeny zaludecni obsah (stfevni obstrukce, plny zaludek,
leky, prodlouzené vyprazdnovani zaludku)

. Nedostatesnost LOS (hiatova hernie, GER, téhotenstvi, DM,
morbidni obezita, nervosvalova nemoc)

. Oblenéne laryngealni reflexy (poranéni mozku, bulbarni
paralyza)

. Pohlavi (Muzi)
. Veék (starsi)

. Medikamentozni (opioidy, hypnotika)



Faktory aspirace v anestezii

Faktory dle operace
. Druh operace (Emergency, laparoskopie)

. Pozice (Litotomie)

Faktory dle anestézie
. Airway (obtizna intubace, insuflace vzduchu do zaludku)

. Maintenance anestézie (neadekvatni hloubka anestéezie)



Doporucené lacneni

2h: ,Ciré" tekutiny
(voda, ovocny dzus bez duziny, karbonované drinky,
Ciry €aj a Cerna kava — vse bez mléka a alkoholu)
4h: Materské mleko
6h: Kravské mleko, Sunar, tuha strava

8h: Smazené a tuéne jidlo

Pacient, ktery neni lacny,
smi byt anestezovan jen z vitalni indikace!

ASA 2011: Practice Guidelines for Preoperative Fasting and ..., doi: 10.1097/ALN.0b013e3181fc



Pacient - pred RSI

. oCekavam obtize s OTlI — Awake Fibreoptic Intubation
(AFOI)

The LEMON© mnemonic for predicting the difficult
emergency airway

Look externally
Evaluate 3-3-2
Mallampati
Obstruction/Obesity

MNeck maobility

© The Difficult Airway Course®: Emergency.



Prakticke provedeni

. Priprava pomucek

odsavacka — Siroké lumen u hlavy pacienta

intubace, anest. pfistroj, i.v. vstup, monitorace

. Priprava pacienta

Gastricka sonda

H1 blokatory / PPI, citrat p.os
vysvétlit, co se bude dit
preoxygenace

SellickGv manévr

. Priprava anesteziologa + tymu

poloha
leky, davky, vysvétlit co se bude dit

plan pro pfipad DAM (vzbudit ... vs. nesnese odkladu)



Gastrickad sonda

zavedena na oddéleni, nebo nejpozdéji pred anestezii

I: ileus, peritonitida, pylorospasmus, krvaceni do horniho
GIT

cil: odsat tekuty obsah zaludku
| Intragastricky tlak

Sonda neovliviiuje efektivitu Sellickova manévru...

SALEM, M. R., et al. Cricoid compression is effective in obliterating the esophageal lumen
in the presence of a nasogastric tube. Anesthesiology, 1985, 63.4: 443-446.



pH zaludku

neovliviuji pH jiz prfitomné tekutiny:

. H2 blokatory (cimetidin, ranitidin)

« 50mg p.os 2 hodiny pfed vykonem
« 50mgi.v. 30 min pfed vykonem

. Proton Pump Inhibitors (omeprazol)

« 12hp.os
« 40mgi.v. 60 min pfed vykonem

zvySi pH vzdy nad 2,5:

. 30ml 0,3M natriumcitrat 10 min p.os



Provedeni

Mnemonic for tracheal intubation preparation

S: Suction

T: Tools for intubation (laryngoscope blades, handle, other devices
such as video laryngoscope)

0: Oxygen source for preoxygenation and ongoing ventilation

P: Positioning

M: Monitors, including ECG, pulse oximetry, blood pressure, end-tidal
COo,, and esophageal detectors

A: Assistant; Ambu® bag with face mask; Airway devices
(endotracheal tubes, syringe, stylets, LMA); Airway assessment

I: Intravenous access

D: Drugs, including induction agent, neuromuscular blocking agent,
and desired adjuncts

ECG: electrocardiogram; LMA: laryngeal mask airway



Sani

. zapnuté na MAX
. Siroké lumen

. u hlavy pacienta [



Provedeni

Mnemonic for tracheal intubation preparation

S: Suction

' T: Tools for intubation (laryngoscope blades, handle, other devices

such as video laryngoscope)

P: Positioning

COo,, and esophageal detectors

A: Assistant; Ambu® bag with face mask; Airway devices

I: Intravenous access

and desired adjuncts

0: Oxygen source for preoxygenation and ongoing ventilation

M: Monitors, including ECG, pulse oximetry, blood pressure, end-tidal

(endotracheal tubes, syringe, stylets, LMA); Airway assessment

D: Drugs, including induction agent, neuromuscular blocking agent,

ECG: electrocardiogram; LMA: laryngeal mask airway



PreOxygenace

8 vital capacity breaths of 100% oxygen 10l/min over 60 seconds is
equivalent to 3 minutes of normal breathing of 100% oxygen.
4 vital capacity breaths in 30 seconds, however, is inadequate as it does

lead to decreased desaturation time.

Efektivita preoxygenace:
VT 3 min
8 DB (VC) 1 min je srovnatelna

=w=d-Deep Breaths
—+— Normal Breathing
—=— §-Deep Breaths

SpO2
(%)

Time (min)

Baraka A.S. et. al. Preoxygenation: Comparison of Maximal Breathing and Tidal Volume Breathing
Techniques; Anesthesiology 91: 612, 1999



Poloha

. Stul s moznosti rychlée zmeény
polohy

. Sniffing position

. 20° zvednuta horni polovina tela

. 30°antiTrendelenburg pri imobilizaci patere

Ramkumar V, Umesh G, Philip FA. Preoxygenation with 20° head-up tilt provides longer
duration of non-hypoxic apnea than conventional preoxygenation in non-obese healthy adults.
J Anesth 2011; 25:189.



Provedeni

Mnemonic for tracheal intubation preparation

S: Suction

such as video laryngoscope)

P: Positioning

COo,, and esophageal detectors

A: Assistant; Ambu® bag with face mask; Airway devices

did

I: Intravenous access

and desired adjuncts

T: Tools for intubation (laryngoscope blades, handle, other devices

0: Oxygen source for preoxygenation and ongoing ventilation

M: Monitors, including ECG, pulse oximetry, blood pressure, end-tidal

(endotracheal tubes, syringe, stylets, LMA); Airway assessment

D: Drugs, including induction agent, neuromuscular blocking agent,

ECG: electrocardiogram; LMA: laryngeal mask airway



Rapid sequence intubation induction agents

Drug

Class Benefits Contraindications MNotes Dose
mnarme
Etomidate Imidazole Excellent sedation Enowmn to suppress LUse cautiously if .3
derivative with little adrenal cortisol patient has mo/fkg
hypotension production sepsis; initial
dose of
glucocarticoid
may be needed
Eetamine Phencyclidine Stimulates se in patients with May be an 1to 2z
derivative, catecholamine elevated ICP ar excellent mo/fkg
dissociative release elevated blood induction agent
anesthetic —_— pressure is for patients with
Bronchodilation controversial bronchospasm,
septic shock,
AMND
hemodynamic
COmpranmise
Midazolam Benzodiazepines Potent dose- Dose-related Frequently 0.2 to
related amnesic myocardial depression underdosed 0.3
properties can result in g kg
hypotension
Propofal Allkyphenol Bronchodilation Mo absolute 1.5 to
derivative contraindications 3
mo/kg
Dose-related
Hypotension
Thiopental Ultrashort-acting Cerebhroprotective Potent venodilator and May not be Fto 5
sodium barbiturate and anti- rmyocardial commmercially mo/fkg
convLlsive depressant; can cause availahble
properties hypotension
Relatively
contraindicated in
reactive airway
disease dues to
histamine release
Acute intermittent and
variegate parphyrias
Methohexital | Barbiturate Cerebroprotective Acute intermittent and Rarely used 1to 2
variegdate parphyrias mg kg




Relaxancia v RSI

The use of suxamethonium is recommended especially in
the following situations:

. planned endotracheal intubation in patients at risk of
aspiration (rapid sequence induction technique)

. planned endotracheal intubation in patients with
anticipated difficult intubation (if apnoeic technique
requiring muscle relaxation has been selected)

. unplanned endotracheal intubation in the case of acute
alrway obstruction requiring muscle relaxation

Adamus et al . PRACTICE PARAMETERS FOR THE SAFE AND EFFECTIVE USE OF
NEUROMUSCULAR BLOCKING DRUGS IN ANAESTHESIA , 2010,
http://www.csarim.cz/Public/csarim/doc/postupy/Practice _parameters NMBA_Czech 030910.pdf



Relaxancia v RSI

SCHJ 1 mg/kg Rocuronium 1,2mg/ kg
KI: KI:
. hyperkalémie (alergie)

. maligni hypertermie
. atyp. cholinesteraza
. plegie nepritomnost Sugamadexu

| (16mg/kQg)
. myopathie u pacienta



Sellick's manoeuvre
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Sellick — literatura - negativa

MINERVA MEDICA COPYRIGHT®

EXPERT OPINION

Cricoid pressure: an expert's opinion

H. -] PRIEBE

Departmenr of Anesthea, Lntversity Hospltal Fretburg, Fretburg, Germany

and knowledge has advanced. By today's standards,
cricoid pressure can no longer be considered an
evidence-based practice. This is why more and
more anesthetists (including myself) no longer
apply cricoid pressure,

efektivita neni podporena EBM
nespolehlivy pri prevenci
aspirace

jicen nelezi vzdy mezi
prstencovouchrupavkou a patefi
tlak na prstencovou chrupavku
nevytvofri vzdy okluzi jicnu
zhorSeni laryngoskopického
obrazu

vétSinou nedokonalé provedeni
chybna vyuka

Riziko — pohyb nestabilni
zlomenin C patere, rubtura jicnu.



Cricold Pressure Results In
Compression of the Postcricoid

Hypopharynx: The Esophageal Position
Is Irrelevant

Rice, M. J. et al. Cricoid Pressure Res
Position Is Irrelevant. Anesthesia & /




Sellick - pozitiva

A
. Case series i reviews popisuji jak efekt (i selhanti)

. soucast doporuceni odbornych spole¢nosti

Rice, M. J. et al. Cricoid Pressure Results in Compression of the Postcricoid Hypopharynx: The Esophageal
Position Is Irrelevant. Anesthesia & Analgesia. 109(5):1546-1552, 2009. doi: 10.1213/ane.0b013e3181b05404



Oveéereni polohy rourky

. poslech plic, zaludku

. kapnograf

. fixace / DAM algorytmus



Rizika RSI

. 3min preoxygenace dobrovolniku

(ASA ) + RS

. desaturace u 1/3 SpO2 pod 80%
Nechrani pred DAM scénari

. Thiopental 5mg/kg odezni
drive nez SCHJ 1mg/kg

. 7/12 bdélost a slova vadi méné
nez bezdesi diky hyperkapnii.
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Fig. 1. Changes in oxygen saturation {Sao.,} with time in all 12

volunteers.
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Heier T. et al. Hemoglobin Desaturation after Succinylcholine-induced
Apnea - A Study of the Recovery of Spontaneous Ventilation in Healthy Volunteers,

Anesthesiology 2001; 94:754-9



Po aspiraci pri OTI

. CO nejdrive odsat z dychacich cest, poloha hlavou dold
. Bronchoskopie — tuzsi ¢astice (BAL je kontraidikovan)
. ATB profylakticky nepodavat, az k sek. infekci.

. Provést co nejmensi nutny chir.vykon / odlozit operaci.

. Aspirace krve je dobre tolerovana

. bez respir. insuficience : extubovan, monitorace na JIP,
RTG s+p za 6 h.

. RlI: UPV na ARO



Extubace po RSI

. rozumi, vyhovi,
minimalni ET koncentrace inhal. anestetik

. Cisty orofarynx (sekrety, zastavené krvaceni)

. odeznéni relaxace
(TOF >90%, udrzi hlavu 5s nad podlozkou / stisk ruky)

. dobra kontrola bolesti



\'4

Zaver:

RSI - rizikova situace pro nemocneho | anesteziologa
polohovani, derivace zaludku, ovlivnéni zal. obsahu

preoxygenace:
3 min (FIO2 = 1,0)

8 vdechl maximalni hloubky béhem 60 sec

Sellickiv hmat

IV iIndukce -thiopental, propofol, ketamin, etomidat
bez BMV

svalova relaxace:
*« SCHJ (1,0 az 1,5 mg kg-1)

* ROC (1,2 mg kg-1) + SUG v zéloze

pocitat s moznosti "cannot intubate, cannot ventilate"



