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Jak funguje
vymeéna plynu
ve vzduchove

kapse?



Spotreba kysliku (Oz)

e spotreba O2 250-350 ml/min
v klidu

e 1L vzduchu =210 ml O

= MNoZstvi na méneé nez 1
minutu
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RESEARCH ARTICLE

Work of Breathing into Snow in the Presence
versus Absence of an Artificial Air Pocket
Affects Hypoxia and Hypercapnia of a Victim
Covered with Avalanche Snow: A Randomized
Double Blind Crossover Study

Karel Roubik'®*, Ladislav Sieger?®, Karel Sykora®®
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Fig 7. The difference in breathing effort expressed as imposed Pressure-Time Product (iPTP) caused by the flow resistance of snow between no
air pocket and one liter air pocket. The symbol * represents the statistical significant differences described by p < 0.05.




Qutdooroveé experimenty

* pouziti standartnich
monitorovacich prostfedku v
nestandartnim prostredi
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Mereni saturace krve kyslikem
(SpO2)

e standartni monitorace v
nemocnici | prednemocnicni
pECI

* vyuziti v experimentech
* 5 ruznych pulsnich oximetrQ

e 12 dobrovolnik(



Sp02 %

— CareScape B650 — Masimo Radical 7 Datex-Ohmeda S/5 monitor — NONIN 2500 — EDAN M3B
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A - shortly after B - endpoint reached C - before D - recovery phase
connection to snow by first oximeter disconnection
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Priklad SpO2 hodnot namérenych 5 ruznymi pulsnimi
oximetry na jednom dobrovolnikovi behem jednoho
pokusneho dychani.
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Hodnoty SpO»2 zobrazené 5 ruznymi oximetry v ¢asovych
bodech A-D zobrazenych na predchazejicim gratu.




Studie - diskuse

nutné zhodnotit vysledky od v8ech probandu

pouzity pristroj muze zasadné ovlivnit dobu trvani
experimentu

L

podobné diskrepance zjisteny | u mereni
vydechovaného CO2 [Roubik K., Filip J., 2017]

nutné klinické sledovani probanda!
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MONITORING OF SUBJECTS DURING AVALANCHE SNOW BREATHING
EXPERIMENTS: POSSIBLE ERRORS

Lenka Horakova'*, Ladislav Sieger?, Karel Sykora3, and Karel Roubik’

1 Czech Technical University in Prague, Faculty of Biomedical Engineering, Kladno, Czech Republic
2 Czech Technical University in Prague, Faculty of Electrical Engineering, Prague, Czech Republic
3 Charles University in Prague, Faculty of Physical Education and Sport, Prague, Czech Republic

ABSTRACT: The gas exchange and work of breathing in avalanche burial victims have been a sub-
ject of numerous field experiments with healthy volunteers. The vital sign monitors used in monitoring
of subjects during these experiments have to work in non-standard ambient conditions, outside the
programmed physiological limits and may affect the accuracy of the measurements. In order to assess
the reliability of pulse oximetry as a monitoring method of experimental subjects, we used five different
pulse oximeters to monitor 12 healthy volunteers during a trial, in which they were breathing into simu-
lated avalanche snow. In the course of the trial when desaturation occurred, we observed significant
discrepancies in oxygen saturation readings among the oximeters—in the rate of desaturation, and in
the lowest recorded values. These observations suggest that relying on a single parameter which is
SpO, as a study endpoint, or as a safety measure, may present a possible safety risk. In future
avalanche ftrials, endpoints should be set on the basis of more parameters and continuous clinical as-
sessment.

KEYWORDS: avalanche burial, outdoor experiments, hypoxia, pulse oximetry, technical limits.



Dotaznik pro obétli Ia vinové
nehody

* obeti kompletne zasypané, dychajici alespon
Kratkou dobu do snehu

e zjiStovani okolnosti lavinové nehody, urovne fyzicke
aktivity, dechového vzorce obeti

e 1.C. n=14 (cilem je min. 35 respondentu)
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LAVINOVY VYZKUM

Lavinovy vyzkum v Cechach pokraéuje - Dotaznikové Setreni mezi
obétmilavinvCRaSR
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Dotaznik pro obéti laviny

Tento dotaznik je ur€en pro ty, ktefi maji tu nemilou zkuSenost ze zas
koncipovan pro sportovce, ktefi se "pouze” svezli s povrchovou lavine
snéhem. Zminény dotaznik pom{zZe s designem pokusu pro dalsi vy:
Predem velmi dékujeme za Cas vénovany vyplnéni otdzek.

*Povinné pole

Uvodni otdzky slouzi k demografickému zpracovani skupiny res
télesnych a metabolickych parametrd.

Pohlavi: *

O muz
(O zena

Vék (nyni): *
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