Zajisteni dychacich cest
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Zakladni Airway Management
pro ne anestezilogy

o

o
O

preoxygenace obliCejovou maskou
(flow O2 vice nez minutova ventilace)
ventilace obliCejovou maskou a vakem + O2

zavedeni LM — Supreme (ACLS; pacient OMV s apnoe)

nezkouset na kriticky nemocném pacientovi dovednosti, ktere

neumim = neintubuj, kdyz to nedelas kazdy den

byt pripraven na problém
= mit plan + volat o pomoc vCas




Pro anesteziology

There is one skill above all else that an anaesthetist is expected to

exhibit and that is to maintain the airway impeccably.
M. Rosen and |. P. Latto 1984

The most compelling educational effort for the anaesthesia
community should be to reduce the frequency and severity of

complications related to managing the airway.
Benumof 1995
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Desaturace

TIME TO HEMOGLOBIN DESATURATION WITH INITIAL FAO2 = 0.87
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Benumof, J. L. et al. Critical Hemoglobin Desaturation Will Occur before Return

to an Unparalyzed State following 1 mg/kg Intravenous Succinylcholine.
Anesthesiology. 87(4):979-982, 1997.
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Apnoe a CO2
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Gentz, B. A, et all. Carbon Dioxide Dynamics During Apneic Oxygenation:: The Effects of Preceding Hypocapnia. Journal of Clinical Anesthesia 10, 189-194 (1998).
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Jak z toho ven?
Vir

THE __ s
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The Vortex Approach & related materials are copyright of Nicholas Chrimes & Peter I
Fritz. Used with permission. www.vortexaproach.org M
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3 + 1 cesty

jak udrzet / zlepsit
0 oxygenaci O2

o ventilaci CO2




3 + 1 cesty
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isténi dychacich cest

Postup za




Cil: bezpecna zd6na

02
CO2
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Zachovejte zdravy rozum

Kdyz 2x delate to same,

vede to obvykle ke stejnému vys| | NEVER MAKE THE

'SAME MISTAKE
v TWICE.
A | MAKE
IT 5-6
TIMES,
JUST TO
BE SURE.




Na 2. pokus neco zmeén

VORTEX OPTIMISATION STRATEGIES

FACE MASEK LARYMNGEAL MASK EMDOTRACHEAL
A RV AN TUBE
1. Manipulation Sniffing Position/Jaw Thrust/Bed Height
Head & MNeck
Dentures In Dentures Out
Laryrnx Laryvngeal Manipulation (incl. ease cricoid)
Dewvice 2 hands Twist Rotate
Cuff Inflation
2. Adjuncts OP A Introducer Stylette
M PA Bougie Bougie
Laryngoscope MMagill Forceps
3. Size Type F M [ < Blade/Handle L
ETT
4. Suction
5. Pharyngeal Prospect of recovery: consider reverse BZD s, opioids, NMBD s
Muscle Tone GZ or Mo prospect recovery: consider adeguacy anaesthesia/m. relaxation

= Mechodas Chrimes & Feier Fridgz, 2013 8l Rights Aesereed .




Preoxygenace za spont. vent. N

oblicejovou maskou:
* 02 3 minuty s prutokem 10 I/min

* 8 hlubokych vdechu behem minuty s tésnici oblicejovou maskou

PAO2 = PiO2 — [PACO2/R] — [PA H20]
0Vzduch: 21% 02: PAO2 = 0.21 x (101.3 — 6.7) — 5.3/0.8 = 13.2 kPa
0100% 02: PAO2 = (101.3 — 6.7) — [5.3/0.8] = 88 kPa

oKde? ... FRC ..... az 1800 ml O2 =7 minut spotfeby




Uspésna ventilace obliéejovou maskou

o sSpravna velikost masky #1..#5

o Spravna poloha hlavy

o zaklon
o trojhmat
o pfrijejich selhani ustni vzduchovod

» spravna technika ventilace

o oObliej zvedam do masky
o sleduji

o pacienta
tlaky v d. cestach (<10, <<20cm H20) |\

m
O =

sleduji vydech pacienta EtCO2, Vt, SpO2
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Ventilace oblicejovou maskou

Drzeni
1 rukou: 2x2 rukama:

palec + ukazovacek . palce drzi masku
3 prsty - brada . prsty zvedaji Celist




Ventilace 4 rukama




) Elsevier Science 2005

Figure 42-4 Technique for holding the mask with one hand. An effort should be made to avoid excessive pressure on the soft tissues of the neck.

Downloaded from: Miller's Anesthesia (on 12 March 2009 09:47 PM)
© 2007 Elsevier




€ Elsevier Science 2005

Figure 42-6 Technique for holding the mask with two hands.

Downloaded from: Miller's Anesthesia (on 12 March 2009 09:47 PM)
© 2007 Elsevier




lll. Rocnik
Airway management




Selhani ventilace
oblicejovou maskou

N

rozepéti zaludku 1

gastricky tlak 1

distribuce objemu
plice — bricho

posun branice
kranialné 1

tlak v d.cestach 1 J

nitrohrudni objem

Compliance ! /

Nach Wenzel et al., Resuscitation 1998; 38: 113-8
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Reseni krize

0 Rozpoznat problém
o Volat o pomoc

o Mit plan

—
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Supraglotické pomucky




Single-use Single-use Single-use
iy LMA Unique ingle-
LMA Flexible o 5 LMA Fastrach
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A LMA ProSeal .

"

LMA Classic
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LM

naléeha proti hlasivkam
(koren j., recessus piriformis, horni jicnovy svérac)

Indikace:

misto obliCejové masky, misto OTI, v tisni.
KI:

plny zaludek

hiatova hernie,

potfeba vysokych inspiracnich tlaku

(delSi operace)




LMA Classic

4.12.1987




LMA Unique

jednorazova pomucka




Priprava LMA pred zavedenim

.Vizualni kontrola integrity & pre use checks
.Kontrola LMA Record card
-Preinflace manzety (udrzi tvar a tlak)
.Deflace do tvaru:
olodicky (udrzi tvar),
.placky-ProSeal (udrzi tvar)
«Well lubricated — neutral gel, ne Mesocain - poop. komplikace!




Zavedeni LMA v

_neutralni poloze
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Poloha hlavy

Hlava v neutralni poloze

Hlava na podlozce

Head on Neck

Severe (807) Extension of




Flexibilni LM

*1990

pruzina v rource

Indikace:

operativa hlavy

krku

hrdla

horni ¢asti hrudniku a zad
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LMA ProSeal™

Airway connector

Bite block
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Gastric port

QGastric access
tube




Priprava LMA
ProSeal

vyfouknout na placicku































Zavedeni ProSeal, FasTrach, CTrach










Zavedeni LM

 The standard technique:

The midline approach,
The lateral approach,
... zavadéc/prst

 LMA insertion in different body positions:

a) supine(normal)
b) lateral
C) prone

STRUCNE : Kolik anesteziologu, tolik metod !




Korektni ulozeni
‘Seal GIT ‘ Eeal RT
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Malpozice |I.

Distalni manzeta v oropharyngu - neni tésnost mezi respiracnim a GITI\II UNT A
Hrozi: Aspirace, obstrukce - epiglottis v dutiné LMA, inflace zaludku || E [




=

alpozice L.

Distalni ¢ast manzety v glottic inlet.
Totalni obstrukce dychacich cest




Malpozice lIl.

Distalni ¢ast manzety v nasopharyngu:
Zavadéni reversni Guedelovou technikou nebo v poloze chin to chest (ignorace sniffing position).

Muze byt sluéitelna se zachovanim prichodnosti dychacich cest, extremni riziko aspirace - neni ochrana pimi Uag“riltaqi/*
distalnim koncem manzety. I\ /| E D




Metody zavedeni LMA

Laryngoscope guided - gum elastic bougie
technique:

poprve popsana v r. 2002:

Howarth A, Brimacombe J, Keller C. Gum elastic bougie guided
placement of the ProSeal LMA. Can J Anesth 2002, 49, 528-529
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Co je Spatne ?







Intubating LMA: LMA Fastrach

. 1997

« Odstranéni distorse
dychacich cest, manipulace s
hlavou a krkem -
cervicospinalni traumata,
vyloucCeni intraoralni
manipulace.

. Uspé&snost OTI 96%




LMA SUPREME™

M Semi-rigidni elipticka rourka

— Lze jednoduse zaveést
— Zohlednuje anatomi
— Stabilni v ustech a odolna proti rotaci.

M Nezalomi se
— Skoro nemozné ji zalomit!

M Protiskusova viozka o,

— Prevence obstrukce dychacich cest skousnutim




LMA SUPREME™

e Standardni 15mm spojka dychaci trubice

» Konektor zaludecni trubice |
. ] i Proxima 1]1 konec 15mm konektor

- pojme sondu velikosti 14-16F | :
* Upevnovaci desticka

- rychla a jednoducha fixace

- pomaha spravnemu ulozeni
Konektor
zalude¢ni trubice

= \Jpevnovam

desticka




Velikosti supraglotickych pomucek

Velikost odpovida idealni hmotnosti

deti:

#1 doSkg . [ hmotnost | kg |
#1,5 do 10kg Velikost = \/ =

#2 do 20 kg

#2,5 do 30 kg

dospéli:

#3: 30-50 kg

#4: 50-70kg (vetsina zen) IM lEl Ig [ A

#5: 70-100ka (vétSina muzu)




Trachealni intubace

Def. Zavedeni rourky usty / nosem hrtanem do trachey.

|:

« ochrana DC pred aspiraci (GCS < 8)

. toaleta DC

 zajisteni ventilace pri dechové nedostatecCnosti




The “Gold Standard” {

... trachealni rourka s manzetou je ...

ZLATY STANDARD
v zabezpeceni dychacich cest

ale pouze je — li véas umisténa v pridusnici

bez rocniho treningu je mnoho zbytecnych komplikaci

m
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Nejuzsi misto dychacich cest:

Dospely: glotis Deti: subgloticky prostor

Figure 27: Adult Airway
Anatomy of adult airway

Figure 26: Pediatric Airway
Anatomy of pediatric airway

MUNT A
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OTI, NTI - pomucky:

» laryngoskop

» Magillovy kleste
» trachealni rourky
» zavadecC

» inj. strikaCka

» broncho-
fibroskoskop

o buzie

LA

"Voice box™
Vocal cord

- ET tube

| Vocal

cord
*

Nasal path %4

Endotracheal
tube (oral)

Epiglottis

“Trachea

"Cuff"” ballon




Laryngoskop:

« zahnuta lzice - Macintosh
o rovna lzice - Miller




Velikosti trachealnich rourek
vnitini prdmér u dospélych
(6,5;) 7,0; 7,5; 8,0; (8,5) mm

vnéjSi prumeér nizkotlakého balonku k utésnéni —
bez balonku .. 10 ... 25; 30mm

__ vek+16

1D 4

hloubkal crm|=12 —|V7§k




Provedeni OTI:

e pfiprav pomucky

« preoxygenace /ventilace
« poloha pacienta

« anestezie / bezvédomi

* prima laryngoskopie

« zavedeni TR

« tesnici manzeta

* overeni polohy

» fixace naplasti

orale Achse




Poloha hlavy pro intubaci

Hlava v neutralni poloze

Hlava na podlozce
Krk flektovan

Hlava v extenzi

Head on Neck

Severe (807) Extension of

m
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Sniffing position / Ramping

Ear to —
Sternal Notch

' - > Hed Elevation

o ===




/ blade \),,.-’ Tongue

Epiglottis

Arytenoid

cartilage

Firiform
sinus




Laryngoskopicky obraz:

jazyk

epiglotis

hlasivky

recessus piriformis

plica aryepigottica
tuberculum corniculatum
zadni komisura




... Kazdy krk je jiny
(Cormac & Lehane)




Overeni polohy rourky:

« poslechem
. EtCO2
 fibroskopicky

m
O =
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Komplikace Tl - casne:

e poranéni zubu, mékkych tkani

» chybna intubace do jicnu /
endobronchialné

e aspirace

« kardiovaskularni - 1TK, 1 f,
arytmie

« 1ICP
* laryngospasmus,
bronchospasmus




Komplikace TI

Pozdni:

« poskozeni hlasivek, trachey

« Sinusitida, otitida,

« dekubity — rty, nos

« ucpani trach. rourky sekretem, krvi
« Mikroaspirace




Extubace:

« (V hluboké anestezii
- pak do konce ventilace obliCejovou maskou)

« Po odeznéni anestezie

- rozumi, vyhovi

- Cisty orofarynx (sekrety, zastavené krvaceni, odsato)
- udrzi hlavu 5s nad podlozkou / stisk ruky / TOF 90%
- dobra kontrola bolesti

- minimalni ET koncentrace inhal. anestetik

- (neni tfeba OP revize — krvaceni)




Mozna ta rourka neni tak bezpecna, jak se

zda
« Tvar trachey nekopiruje balonek rourky




DalSi pomucky k intubaci

. BURP
« gum elastic bougie = buzije

« zavadéec

« FasTrach

 Vvideolaryngoskop

« bronchoskop — intubace pfi vedomi




BURP

Back
. Up
. Right

Pressure




BURP

. Back

. Right
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Gum elastic bougie

buzije

60 cm long tracheal tube introducer has an external diameter of
5 mm to accommodate tracheal tubes > 6 mm internal diameter.
The 35 degree angle 2.5 cm from the distal end facilitates
iInsertion through the vocal cords when only the epiglottis (Grade
lll view) or tip of the arytenoids (Grade |l view) can be
visualized. A 2nd operator then threads the tube over the
bougie. The bougie may need to be rotated 900 for the tube to
pass. Every anesthetizing location is equipped with a gum

elastic bougie.
MUNT A

MED




Intubace s buzii




Gum elastic bougie

« buzije

« 60 cm dlouha

« Misto zavadece

. external diameter : 5 mm
trach. rourka > #6.

o distalni ,zobacek” 35 ° 2.5 cm usnhadnuje zavedeni mezi
hlasivky, pokud je viditelna jen epiglotis (Grade lll view) nebo
zadni komisura (Grade |l view).

. Buzie mezi vazy, sestra nasune tr.rourku na buzii, a po ni lekar
mezi vazy (90° rotace)

MUNIT A
MED
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Zavadec

kovovy drat (potazeny)

« méni tvar Trach. rourky dle potfeby

nesmi Cnit z konce rourky - CAVE Trauma !!!

nezbytny pro videolaryngoskopii




Videolaryngoskop

*lepsi pohled u CL Il

* pohled jinam
jina synchronizace

oko — ruka

http://verathon.com/produc:ts/gIidesc:ope-video-laryngoscopmeU N A
I\/l E D VERE™




Intubace za spont. ventilace

« Lokalni anestezie

« Sedace (midazolam, ketamin, ...)

« bronchoskopie




TS

= O
= L.l
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Regurgitace

« samovolné zatecCeni zaludecCniho
obsahu do hypofaryngu

priciny:

« kontr. hladke svaloviny zaludku;

. selhani cardie;

« zvyseny intragastricky tlak




Prevence regurgitace

lacnéni (2h tekutiny, 4h m.mléko, 6h strava)
NG sonda pred vykonem zaveést, odsat, vytahnout.

citrat p.os = neutralizace
(omeprazol = méné kysela sekrece)
(prokinetika = rychlejsi pasaz)




Uvod do CA s plnym Zaludkem

= CRUSH = Rapid Sequence of Induction
= rychly uvod do anestezie

snizit riziko regurgitace zaludecniho obsahu
do dychacich cest a plic

—

m
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RSI| - indikace

urgentni operace

o« Obézni

téhotné

diabetici s gastroparézou
« NPB (ileus)




RSI

« pomucky — odsavacka + Sellickuv
manévr tlak na prstencovou chrupavku
l.v. pristup

preoxygenace

I.v. uvod — hypnotikum a HNED SCHJ (1,5mg/kg)
tlak na prstencovou chrupavku

Neventiluj do 1. OTI

nastup SCHJ — OTI, nafouknout baldnek,

pustit tlak na prstencovou chrupavku

« (Nejde-li OTI — ventilace + tlak trva)

« Ocekavana obtizna intubace = OTI v LA+sedace

———
m




2 ruzné manévry
. BURP

thyroid

. Sellick

cricoid




Obtizna intubace

« stav, kdy zkuSeny anesteziolog neni schopen na 3.pokus zavest TR mezi
hlasivky

. 0,3..3% intubaci

. Fatalni nasledky / poskozeni pacienta hypoxii pro nezajisténi d.cest

1:10 000 anestezii (nebo méné Casto ??)

« vyznam preoxygenace (1000 ml vs 3500 ml O2)
. kéz bych mohl videét ty hlasivky




Difficult airway

« OcCekavané

« Neocekavané

« Stresujici situace

==
m e




DAS Difficult intubation guidelines — overview

Plan A:
Succeed
Facemask ventilation and Laryng py = Tracheal intubation
tracheal intubation
Failed intubation
* STOP AND THINK
Plan B: Options (consider risks and benefits):
Maintaining oxygenation: Supragluﬁfl:Almay Succeed 1. Wake the pal;emu‘p
SAD insertion Device 2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
Failed SAD ventilation 4. Tracheostomy or cricothyroidotomy
Plan C: N Succeed
u
Facemask ventilation ginal “"e'“”.‘ at_iane —- Wake the patient up
mask ventilation

cico

Plan D:
Emergency fi
access

Cricothyroidotomy

This flowehart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.
SIS

DIFFICULT AIRWAY ALGORITHM

1. Assess the likelihood and clinical impact of basic management problems:
A Difficult Ventilation
Bl Difficull Intubation
C. Difficulty with Patient Cooperation or Gonsent
D. Difficut Tracheastomy

2. Actively pursue 1o deliver

axygen the process of difficult airway managemen
3. Consider the relative merits and feasibility of basic management choices:

Intubation Atterrots After Inducton of
P i e )
B Non- pvasive Technique for Indial Imvasive Techmique for Indial
Approach to Intubation Approach to Intubation

. (Pmnr\rﬂim ufsmnhmnu:\bnm}vw{ Ablation of Spontanecus Ventiation ]

Newr——

4. Develop primary and alternative strategies:
A B

INTUBATION ATTEMPTS AFTER
AWAKE INTUBATION MDUCT GENERAL ANESTHESIA

Airwny Agproached
D”n;n |mmi3'n

Indal Intubation
Non-lmvasi

Invaswe Initisl Intubation
Airway Accessiel Amempts UNSUCGESSFUL
FROM THIS POINT

Sucosed” AL ONWARDS CONSIDER:

1. Caling for Help
- 4 2. Returning to Spontansous
Cam' ey ool airway Ao Vertiatin
Gase of Other Opt Airway Accessior 3. Awakening the Patient
1

*
FACE MASK VENTILATION NOT ADEQUATE

+
FACE MASK VENTILATION ADEQUATE
CONSIDER / ATTEMPT LMA

LMA ADEQUATE® LMA NOT ADEQUATE
I OF NOT FEASIBLE
NON-EMERGENCY PATHWAY EMERGENCY PaTHWaY <

Ventialion Adequate, Intubation Unsuccesshul Ventiation Not Adequate.
utation Uns

int; Unsuccassful
FACE oA +
Ahermative romches
o o | vete s, |0 Catics top
OOME
Avery

Sucoessful * ‘

Intubation® FAIL
+ I—» Emargency

swvakon
Ivvasive

Patianti=r et

|

o)

A

Seyet

2015

Management of unanticipated difficult tracheal intubation in adults

Plan A: Facemask ventilation and fracheal intubation

Oplimise head and neck position

Preoxygenate

Adequate neuromuscular blockade

Direct / Video Laryngoscopy (maximum 3+1 attempts)
External laryngeal manipulation

Bougie

Remove cricoid pressure

Maintain oxygenation and anaesthesia

* Declare failed intubation

Plan B: Maintaining oxygenation: SAD insertion

2nd generation device recommended
Change device or size (maximum 3 attempts)

Oxygenate and ventilate )
\

* Declare failed SAD ventilation

Plan C: Facemask ventilation

If facemask ventilation impossible, paralyse
Final attempt at facemask ventilation

Use 2 person technique and adjuncts )
\

* Declare CICO

Plan D: Emergency front of neck a

Scalpel cricothyroidotomy

Succeed

Succeed

Succeed

If in difficulty ‘ call for help

[ Confirm tracheal intubation with capnography ]

STOP AND THINK
Options (consider risks and benefits):
1. Wake the patient up
2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
4. Tracheostomy or cricothyroidotomy

[ Wake the patient up ]

Post-operative care and follow up
Formulate immediate airway management plan
Monitor for complications
Complete airway alert form
Explain to the patient in person and in writing
Send written report to GP and local database

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.
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Obtizna ventilace (oblicejovou maskou)

« necekaneé obtize s ventilaci pacienta obliCejovou maskou

= =
m &
O =
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Jsou jen 3+1 cesty

The Vortex

For Each NSA Technique Consider:
1. Manipulations:

= Head & Neck

= [arynx

= Device

Adjuncts
Size/Type
Suction/O,, Flow
Muscle Tone

O A@N

SUPRAGLOTTIC ENDOTRACHEAL
AIRWAY TUBE

FAKULTNI ®
NEMOCNICE

U SV. ANNY

V BRNE

MAXIMUM THREE TRIES AT EACH NON-SURGICAL AIRWAY TECHNIQUE e MED
AT LEAST ONE TRY SHOULD BE HAD BY MOST EXPERIENCED AVAILABLE CLINICIAN

© Copyright Nicholas Chrimes & Peter Fritz, 2013




Can not intubate, can ventilate

2x a dost (3. pokus ten nejvice zkuseny)
-tlak na hrtan (doprava+dolu) = BURP manévr
-poloha hlavy — polstar prycC
-buzije
-zavadec do TR —tvar
-jina lzice laryngoskopu
volej si pomoc
VENTILUJ

« Mmaskou,
. zaved LM,
« Vvzbudit

. info pacientovi a do dokumentace




Jsou jen 3+1 cesty

The Vortex

For Each NSA Technique Consider:
1. Manipulations:

= Head & Neck

= [arynx

= Device

Adjuncts
Size/Type
Suction/O,, Flow
Muscle Tone

O A@N

SUPRAGLOTTIC ENDOTRACHEAL
AIRWAY TUBE

FAKULTNI ®
NEMOCNICE

U SV. ANNY

V BRNE

MAXIMUM THREE TRIES AT EACH NON-SURGICAL AIRWAY TECHNIQUE e MED
AT LEAST ONE TRY SHOULD BE HAD BY MOST EXPERIENCED AVAILABLE CLINICIAN
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Can not intubate, can not ventilate

2x a dost (3. pokus ten nejvice zkuseny)
-tlak na hrtan (BURP doprava+dolu)
-poloha hlavy — polstar prycC
-buzije
-zavadec do TR —tvar
-jina lzice laryngoskopu

volej si pomoc

dalsi moznosti ventilace:

. Maska
. LM
« koniopunkce, koniotomie

- vzbudit

. info pacientovi a do dokumentace
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Remember

Vemntilation wiall lflzely
sayve your patient... ..

Supraglottic airway

s

If this does not
work.. . Sutgical’ Afrway

Survey of Anesthesiology:50:2,2006
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Taken from: Allas of Reglonal Anesthesia, 2nd Edition, 1999,
by O L. Berovwen

Thyrohyoid
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injection
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gland
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Koniotomie

« urgentni vykon k zajisteni
prachodnosti DC

« proteti lig. cricothyreoideum
(lig. conicum)




Koniotomie / koniopunkce

Nevhodné pomucky:

Catheter over needle
technique was quicker.

Seldinger technique

NI A




Minitrach




BACT




1 4 4

Shrnuti obtizi s ventilaci

Predoperacni vysetreni — bez vyjimky

Respektujte predchozi obtize v anamnéze

Budte pripraveni vzbudit pacienta

Budte Castéji pfipraveni na fibroskopickou OTI

o Vzdy mejte plan

Chirurgicky pfistup do d.cest trva max 90 s
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Insanity: doing the same thing
over and over again and expecting
different results.

Albert Einstein




Ventilace behem CA

UPV predstavuje zpusob dychani, pfi némz mechanicky pristroj

plné nebo ¢astecné zajist'uje prutok plynl respiracnim systémem.

Az I

L OV

inside

049 125

5.8 39.3




Ventilace behem CA

Cile:

« Sp02 94..99%
- EtCO2 (pH)

* nejméne skodit

* obéhu
« plici

= =
m &
O =

usVv. ANNVA




Obvykla ventilace behem CA

VCV Volume Controlled Ventilation
- Vt 6..8ml/kg;

« PCV Pressure Controlled Ventilation
- Pi10

. PEEPS5
. fiO, 30..40%;
. 110..20..30/min;
o Time Insp:Time Exp = [:E1:2
(1:3 obstrukce delSi vydech,
1:1 hypoxie delSi nadech)
« Udrzet pfijatelnou Sp0O2>94% a EtCO2




Neprijemnosti UPVentilace

o (h)rdzné nazvy ruznych vyrobcu ale stejny obsah:
CMV =VCV = VC/AMV = Objemoveé fizena ventilace

PCV = tlakove fizena ventilace
. tlaky méfime mimo plici, prutok ovliviuje méreny tlak (P)

. UPV:

- horsi preload ... nizSi CO
- zména pomeéru Ventilace / Perfuze v plici

PA = alveolar pressure
(externc

= pul

v = pul Ventilation

I: PA>Pa>Pv ‘o oy
ollapse 5

H
F
¢
Il: Pa>PA>Pv |7 =
2
:
4

Distance—

No ventilation

I: Pa=Pv>PA

Iv: —
Pa>=Pint>Pv>PA 3% Ideal ventilation

Perfusion

No perfusion

Ideal perfusion




Oxygenace Sp0,

. fiO2
« MAP Mean Airway Pressure
... PEEP, |.E

Dodavka O, do tkani = CO * Hb * Sa0,
CO=HR" S8V




Ventilace EtCO,

MV = f*V,
V,;=6mlkg ... PCV:Pi=10...15...?cmH,0
V, =2 mikg
V,=Vt-Vd

f10 .. 20/min

Protektivni ventilace = nizky Vt a pouziti PEEP.
EtCO, = produkce CO, / Ventilace Alveolarni




fio,

The total amount of oxygen exposure during anesthesia should be
limited, and FiO2 of 0.3 to 0.4 should provide adequate

oxygenation with a margin of safety for most patients.

« Recruitment maneuvers and PEEP should be used in preference
over higher FiO2, with the goal of oxygen saturation of 290
percent with FiO2 of <60 percent.

MUNIT A
MED




PEEP

Positive End Expiratory Pressure
.zlepSi vymeénu plynu

.zhorsi Zilni navrat do srdce

inicialne 5cm H,O

ZEEP idealni pro hypovolemicky sok

Ficurg 4. Changes in total Cst ( Craeae ) and
Cdyn (Craym) with increments of end-ex-
piratory pressure. All data were obtained
at TV of 15 ml/kg. Asterisks indicate statis-
tically significant differences between adja-
cent means (P < 0.05).

60

Total
compliance 40—
(ml/cm H,0)

x
—

T 1
o 6 12

End —expiratory pressure(cm H;0)




Monitorace ventilace behem CA

. EtCO,
. SpO,
. Flow/time

Pressure/time

Hledej/Cekej obstrukci = rezistenci d. cest

(a/nebo nizkou poddajnost)




EtCO,

EtCO, <P,CO, =" P.CO,

Cil: EtCO2 5,3 kPa =40 mmHg

COz

{mmHg])

[ S |
O oo oo
LT

« hypokapnie — vasokonstrikce mozku

« hyperkapnie — vasodilatace mozku

m
O =

usVv. ANNVA




FRCO2 %

0-0 vYP

RO2 %

4 VYP
B

MAC 40 vék= 05
Et =]

VYP 0
Sev 1 o 1 o 1 - 4 VY P




Co je spatne?




Co s tim?




Desaturace

« Obstrukce, rozpojeni, porucha ventilatoru
« hypoxicka smes

o aspirace

« P-L shunt, PNO, ...

o fiO2 100%

o ventilace vakem
« poslech obou plic
o lze odsat?

. Call for HELP
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