Zajisténi dychacich cest v prubéhu
resuscitace - historie a soucasnost

Klementova O

KARIM FN a LF UP v Olomouci
P. Pavliova 6
saol@email.cz







Historie resuscitace...

1275 pred Kristem - reliéf bitvy u Kadése -
uvolnéni dychacich cest pomoci zaklonu hlavy

11.-12. st. pred Kristem, hebrejské porodni baby (shiphrah)
ozivovaly novorozence dechem

800 pred Kristem, Druha kniha krala - prorok Elizeus (Elisa) -
umela plicni ventilace ditéte

456 pred Kristem, Alexandr Veliky - protéti trachey mecem
vojakovi, ktery se dusil kosti

980 — 1037, Avicenna - pouziti
endotrachealni intubace u dyspnoe




...souvisi s dechem a dychanim

1500 - pouziti dmychaciho méchu pro umeélou plicni ventilaci

1543 - patolog Andreas Vesalius - intubaci do trachey prasete
pomoci trubice z trtin

1858 - umélé dychani podle Silvestra-Brosche...metoda pouzivana
dalsich 100 let

1932 - dychani podle Holger-Nielsona

1956 - Peter Safar a James Elam - dychani z Gst do ust a postup
A(irway) B(reathing) C(irculation)




Umelé dychani Use of blowing bellows
vhanénim vzduchu for artificial pulmonary

do ust obeti pomoci ventilation
mechu

Prace prof. Safara
Elam mouth-to-mouth vyvinuti techniky

Peter Safar and James

respiration umelého dychani z ust
ABC procedure ot




Patofyziologickeé poznamky

* @Gasping - fyziologicka odpoved organismu na anoxii pfi
selhani normalniho dychani

* Pritomnost spojena s lepsim prezivanim (u 50% postizenych)

* Protrahovana hypoperfuze, anoxie, globalni ischemie a
nasledna reperfuze = vznik reactive forms of oxygen (reactive
oxygen species—ROS, oxygen free radicals—OFR) = poSkozeni
bunéénych membran = MODS/SIRS

Bobrow BJ, Zuercher M, Ewy GA et al. Gasping during cardiac arrest in humans is frequent and associated with
improved survival. Circulation 2008; 118: 2550-4.



Post Cardiac Arrest Syndrome

rNv e

Primarni pricCina zastavy obéhu (AMI...)
Ischemicko/reperfuzni syndrom

primarni - béhem KPR

sekundarni - béhem reperfuze po ROSC

Systemic inflamatory response ,,a sepsis-like
syndrom“

Myokardialni dysfunkce
Poskozeni mozkovych funkci



Mozkova perfuze po ROSC

lhned multifokalni mozkova ,,no-reflow” faze

15 - 30 min prechodna globalni mozkova hyperémie

24 hod hypoperfuze, upravuje se rychlost metabolismu 02
Porucha autoregulace mozkového priutoku

Zavislost mozkoveé perfuze predevsim na krevnim tlaku
Edém mozku (IC hypertenze?)

Priznivy neurologicky vysledek jen u cca 5-10% prezivsich
propusténych z nemocnice...

Hypoxicko - ischemické poskozeni mozku = uspésna KPR?




Hypocapnia and the injured brain
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ERC guidelines 2015

Airway management
DAS guidelines 2015

Airway - diferencované dle zkusenosti (ne/lékari)
Rozdilné v jinych zemich

Endotrachealni intubace pouze lékari s dostatecnou
praktickou zkusenosti

Minimalizace preruseni kompresi

Bezpecneé zajisténé dychaci cesty = neprerusované
komprese hrudniku



BMV/SAD

Bag-valve mask ventilation (BMV)
- regurgitice v cca 12,5%

Supraglottic airway device (SAD)

e vzduchovody

* laryngealni masky - LMA Classic, Unique, Supreme,
Fastrach, |-gel

- regurgitace nizsi, cca 3,5 %
* laryngealni tubus
* kombitubus

B. J. Stone, P. J. Chantler, and P. J. F. Baskett, “The incidence of reqgurgitation during cardiopulmonary resuscitation: a
comparison between the bag valve mask and laryngeal mask airway,” Resuscitation, vol. 38, no. 1, pp. 3—6, 1998.






Tracheal Intubation

Zlepsuje sanci na preziti ?

Nutna dostatecna zkusenost -
cca u 30 % pacientu je béhem OHC;
intubacni pokus

® Vyuziti kapnometrie (EtCO2 béhem KPR 10-20 mmHg)

Délka intubacnich pokusu (minimalizace preruseni kompresi
hrudniku 5 sec?!)

Nerozpoznana malpozice endotracheadlni kanyly (6-7%),
intubace do jicnu (cca 10%), poranéni dychacich cest...

Wang HE, Simeone SJ, Weaver MD, Callaway CW. Interruptions in cardiopulmonary resuscitation from
paramedic endotracheal intubation. Annals of emergency medicine 2009; 54: 645—652 el.
Pokorna M, Necas E, Kratochvil J, Skripsky R, Andrlik M, Franek O. A sudden increase in partial pressure end-
tidal carbon dioxide (P(ET)CO(2)) at the moment of return of spontaneous circulation. The Journal of
emergency medicine 2010; 38: 614-21.
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Unanticipated difficult tracheal intubation-
during routine induction of anaesthesia in an adult patient

Direct
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Any
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rDlrecl laryngoscopy - check:
Neck flexion and head extension
Laryngoscope technique and vector
External laryngeal manipulation -
by laryngoscopist

Vocal cords open and immobile
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Revert to face mask
Oxygenate and ventilate
Reverse non-depolarising relaxant
1 or 2 person mask technique
(with oral + nasal airway)
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Cricothyroidotomy

Incidence nutnosti provedeni koniotomie je nlzka
(dospéli 0,7%, déti pod 1%) i

Uspé&snost 89-100%
Nacvik pouziti na modelu nutnosti!!

Indikace - CICV - anafylaxe, otok, obstru

Chirurgicky postup / BACT/ spec. sety




Ventilace /Oxygenace

* Optimalizace ventilace
frekver

 Titrace FiO
(pO2 8

~ Reduce to 4L O,/Min 60% O, )

Reduce to 2L O,/Min

* Hyperoxén "~ Reduce to 0.5 O,/Min

* Hyperoxeén

If SpO, decreases, increase the flow rate stepwise as above

Neumar RW. Optimal oxzgenation during and aafter CPR. Curr Opin Crit Care2011 ; 17; 236-40



Hyper/normo/hypokapnie
* Hypokapnie zhorsuje neuronalni poskozeni!
* Normokapnie
PaCO2 40-45 mmHg (5,3-6,0 kPa)

ETCO2 35-40 mmHg (4,6-5,3 kPa)

* Lehka hyperkapnie muze mit protektivni ucinky

Pcurly G. Hypocapnia harmful to thre injured brain. Crit Care Med 2010; 8: 1348-59.
Neumar RW. Optimal oxzgenation during and aafter CPR. Curr Opin Crit Care2011 ; 17; 236-40



ECLS CPR - eCPR

® ECLS (Extracorporal Life Support) - v urcitych pripadech
pfi zastavé obéhu refrakterni na konvencni KPR (v/mimo
nemocnici)

® Uvazlivd rozvaha indikace pouze v urcitych pripadech
(déti, potencialné reverzibilni priciny...)

® Zvaiit cost/benefit (technicka narocnost...)

N. Morimura, T. Sakamoto, K. Nagao et al., “Extracorporeal cardiopulmonary resuscitation for
out-of-hospital cardiac arrest: a review of the Japanese literature,” Resuscitation, vol. 82, no.
1, pp. 10-14, 2011




Zaver |
Uspéch pfi zajisténi dychacich cest je zcela zavisly na

zkusenostech, dovednostech a tréninku, nikoliv na zvolené
technice!

BMV - signifikantné vyssi Sance na priznivéjsi neurologicky
vysledek nez pri pouziti SAD nebo intubace
SAD versus intubace - neurologicky vysledek bez rozdilu

Dokonala znalost postupti, dostupnych pomucek a jejich
pouziti

CICV - urgentni koniotomie!
Call for help...v€as!




Zaver I
® Vysledny neurologicky stav pacienta po KPR je dany tizi
poresuscitacniho postizeni mozku v dusledku

hypoperfuze, hypoxie, anoxie...reperfuze!

® Cilem je normoventilace, normoxémie,
normokapnie/lehka hyperkapnie

® Kvalitni KPR - kvalitni komprese hrudniku a ventilace -
cilové parametry co nejblizsi fyziologickym hodnotam

C. L. Yang, J. Wen, Y. P. Li, et al., “Cardiocerebral resuscitation versus cardiopulmonary resuscitation for cardiac arrest: a
systematic review,” The American Journal of Emergency Medicine, vol. 30, no. 5, pp. 784-793, 2012.



Kvalitni vykon - kvalitni tym

Zcela zasadni je schopnost prenést své
teoretické znalosti do smysluplné akce v
realném a slozitém svete lékarské péce.

David Gaba, Stanford
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Kvalitni tym - cesta k uspéechu...
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Dekuji za pozornost




