


Historie akcidentalni hypotermie
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Vyzarovani: Odparovani: Vedeni: pfimé predani kinetické energie molekul
elektromagnetické viny z povrchu kize, mezi dvéma pfedméty s rozdilnou teplotou,
vydechovani vodnich vedeni urychluje pobyt ve studené vodé,
par plicemi zvySena vihkost vzduchu. Cim vétsi je teplotni
gradient mezi kiZi a okolim, tim vétsi jsou
tepelné ztraty

Proudéni: vrstva teplého vzduchu (vody), ktera se ohfala od téla vyzafovanim a
vedenim je plsobenim proudéni (vétru /wind-chill/, pfi plavani) strhavana pry¢ od
téla a nahrazovana chladnéjsim z okoli, zvySuje se rozdil teplot télo-okoli,
urychluji se tepelné ztraty
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Klasifikace HT

Klasifikace Teplota Swiss Klinicky stav = uziti Spotieba
dle teploty staging na mist& nehody => 02
télesného system, ,on site triage* tkanémi
jadra REGA
Lehka, 35-32°C Jasné védomi, 35-32°C | tazo
nezavazna chladovy tres 300% !l
Stredni 32-28°C ||| Postupny utlum védomi, | 32-28 °C | 10 50%
' neni tfes, arytmie
Téezka <28 °C 1] Bezvédomi, zakladni 28 — 24 °C
' zivotni funkce
zpomalené, ale
zachovany, arytmie
1V Bezvédomi, apnoe, KF, |24-15°C | 10 75%
ASY (22°C)
\V/ Ireverzibilni HT <13°C 10 92%
' (13,7 °C)

(10°C)




HT IV XHT V
Zivy nebo mrtvy?

VYSETRENI: HT IV HT V
Klinické Vyéet\fenl' Bezvédomi Bezvédomi

Zadné znamky Zivota Z&dné znamky Zivota
StlacCitelny hrudnik Hrudnik nestlacCitelny
Zranéni neslucCitelna se zivotem

- Pouze jeden pripad preziti u ditéte s inicialnim K* = 11,8 mmol/I
- U dospélich Ize uvazovat o ukonceni KPR: K*> 7 mmol/l +
asystolicka zastava + dalSi okolnosti g

Teplota

Contents lists evailsble at ScienceDirect

Resuscitation

EKG journal homepage: www.elsevier.com/locate/resuscitation =

Review

Prognostic factors in avalanche resuscitation:

Laboratorn I A systematic review™
Vyéeti:enll K+ Jeff Boyd*E*, Hermann Brugger ¢, Michael Shuster?










Hypotermie | Svalovy tres | Stav Puls Centréalni
Stadia dle védomi teplota
REGA

| + (1) + (1)

1l + (V) + (V)

apatie, ES, FS
spavost

Il + (V)

Osbornova
J - vina
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Famale

Nespecificka, priCina zpozdéna
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Osbornova J-vina,
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Danzl D. Accidental hypothermla In: Auerbach, P — — — 25 pm/eec 100 mm/my-
edltor WllderneSS Medlcme St LOUIS MOSby 07 by Mosby, Inc., an affiliate of Elzevier Inc.
2007.p. 125-160




c., an aftfiliate of Elzewier Inc.

In this patient, ventricular fibrillation developed during a code
d transport by emergency medical services to the
emergency department. Mote the pronounced J wave after the

LIRS com P lex.

Danzl D. Accidental hypothermia. In:Auerbach, P
editor. Wilderness Medicine. St.Louis: Mosby;
2007.p. 125-160




Priibéh télesné teploty po 40 minutovém pobytu ve vodé
1,5°C, BMI 32, pouzit Hibler(iv zabal

49 minut ve qué
W
\ W )vizovaného
8'36 fevu pacienta
s Hiblertiv zabal 2 hodiny/” /| odchod doma
= >
8. \ J/
SIEGER, L. Hibler(iv zabal v
. \ ,./ praxi. Medicina Sportiva
M Bohemica et
. Slovaca, 2008, 17 (2), 90-93.
0 50 100 150 200 250 ISSN 1210-5481.
¢as t [min]










Pasivni ohrivani + chemické balicky
lehka, béhem
akémkoliv stadiu
1€ UCinneé pro prevenci
PNP (HT stredni az tezka)
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Danzl D. Accidental hypothermia. In:Auerbach, P editor.
Wilderness Medicine. St.Louis: Mosby; 2007.p. 125-160

Paal P, Beikircher W, Brugger H. Avalanche
emergencies. Rewiew of the current
situation. Anaesthesist 2006;55:314-24




Resuscitace

Klasifikace Teplota Swiss Klinicky stav = uziti Spotreba
dle teploty staging na mist& nehody => 02
télesného system, ,on site triage* tkanémi
Jadra REGA

Lehka, 35-32 °C Jasné védomi,
nezavazna ' chladovy ties

35-32°C | tazo
300% !

Stredni 32-28°C (|| Postupny utlum védomi, | 32-28 °C | |0 50%
' neni tfes, arytmie

Bezvédomi, zakladni 28 — 24 °C
zivotni funkce
zpomalene, ale

zachovany, arytmie

\V/ Bezvédomi, apnoe, KF, |24-15°C | |0 75%
ASY (22°C)
\V/ Ireverzibilni HT <13 °C 10 92%

1 ' (13,7°C) | @o°c) U






The New England Journal of Medicine

OUTCOME O SURVIVORS OI' ACCIDENTAL DLELT IIYPOTIIERMIA AND
CIRCULATOLRY ARREST TREATLED WITII EXTRACORPOREAL BLOOD WARMING

Beat H. WaLrpcTH, M.D., Bevdan N. WaLroTH-AsLan, M.D., HemwricH P. MatTLE, M.D., Boepan P. Rapanov, M.D.,
Geananp Scunot, M.D., LconanD Scuacrrocn, M.D., Apam P. Fischicr, M.D., Lupwic voN Scarssen, M.D.,
AND ULRICH ALTHAUS, M.D.




Resuscitation from accidental hypothermia of 13-7°C with circulatory arrest
Mads Gilbert, Rolf Busund, Arne Skagseth, Paul Age Nilsen, Jan P Solbe

THE LANCET -« Vol 355 « January 29, 2000
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romso University
a 170 min od padu,

: po

iracniho selhani napojena na
organoveé dysfunkce — selhani
jastritida, ischemicka kolitida,

i na UPV

a mentalnich funkci, lehka rezidualni paréza

2ra se postupne upravila, navrat do prace za 140
osti, lyzuje




Mark et al. Intemational Joumnal of Emergency Medicine 2012, 5:7 @ International Journal of Emergency Medicine
httpy/ fwnaw.intjem.com/content/5/1/7 & pringeipen Jaurrl

Hypothermic cardiac arrest far away from the

center providing rewarming with extracorporeal
circulation

Eckhard Mark'. Olaf Jacobsen’, Astrid I(jerstadz, Torvind Naesheim‘?, Rolf Busund% Ramez Bahar, Jon Kjetil Jensen®
Per Kristian Skc:rpen5 and Lars J Bjer‘tnaesl’lﬁ‘

Abstract

A 41-year-old man suffered hypothermic cardiac arrest after water immersion and was transported to our university
hospital by ambulance helicopter for rewarming on cardiopulmenary bypass. He resumed spontaneous cardiac
activity 6 h 52 min after cardiac arrest and recovered completely.




Kdy zahajit KPCR?

Stanoveni zastavy obehu do 60s
Vyuziti EKG, ECHO,
SONO Doppler — zjisteni
pritomnosti srdecniho
vydeje

Pochybnost o pritomnosti srdecni akce =>
zahajit KPR, potvrdit hypotermii

BLS, ACLS (pomery a frekvence) ~
Guidelines 2010




J.Soar et al.: Cardiac arrest in
special circumstances/Resuscitation
81 (2010) 1400 - 1433




J.Soar et al.: Cardiac arrest in special
circumstances/Resuscitation 81 (2010)
1400 - 1433
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Pazirea’s brunk freis cald ar cxamination

N Engl ] Med 2012;367:1930-8. e
DOI: 10.1056/NEJMral114208 :
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REVIEW ARTICLE

CURRENT CONCEPTS

Accidental Hypothermia

Douglas J.A. Brown, M.D., Hermann Brugger, M.D., Jeff Boyd, M.B., B.S.,
and Peter Paal, M.D.
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Truhlar A, (2012), ,Mechanical chest compression devices in
HEMS — blessing or curse”, Air Rescue Vol. 2:51-55

,Mechanical devices should be used whenever

there is at least a potential survival benefit or the
need to maintain circulation during prolonged CPR
or helicopter transport”
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_no one Is dead until warm and dead*

NIKDO PODCHLAZENY

NENI MRTVY DOKUD NENI
OHRATY NA NORMALNI
TEPLOTU A MRTVY




Brugger H, Etter HJ, Zweifel B, Mair
P, Hohlrieder M, Ellerton J,
Elsensohn F, Boyd J, Suman G, Falk
M. The impact of avalanche rescue
devices on survival. Resuscitation
2007; 75:476-483

| avinova nehoda

Evropa

USA - Utah

British Columbia,

PF"éi_“a Univ. Innsbruck | (1989 — 2006) Alberta
smrtl -
(1996 — 2005) n =56 (1984 — 2005
_ n =105 peaid
91,7% 85,7% 5%
5,69 (koncetiny,  [5,4% 2490 (hlava, hrudnik)
hrudnik, C-pater) (8,9% komb.asfyxie + trauma)

|,_1

Pattern and severity of injury
in avalanche victims.
Hohlrieder M, Brugger H et
all, High Alt Med Biol, 2007
8(1):56-61

Cause of death in
avalanche fatalities.
Mclntosh, Grissom et
all, Wildernes Envir
Med 2007, 18(4):293-7

1< 1%

)

Patterns of death among

+| avalanche falalities: a 21-year

rewiev. Boyd.J et all,
www.cmaj.ca, Feb., 2009
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| avinova nehoda

Resuscitation, 2001;51:7-15, Brugger

H, Durrer B, Adler-Kastner L, Falk M,

100% Tschirky F. Field management of
avalanche victims

* Analyza 638 obeéti
lavinovych nehod v
otevieném terénu

~* 97 obéti v
20% \3 uzavieném prostredi
~ » Svycarska data

0 fo o 60 80 100 120 140 160 180 200 220 240 (1981 — 1998)
Time buried under avalanche (min) _ s 422 Obéti A

i S otevieném terénu -

¥ ﬁIL minut pFeziva 90% (1981 — 1991, raket. an
@@gminové nehody o Y |

= MIRT PQ&R 18 MINUT* iziko hy|dot£—:-_rmie

T - -

Survival probability
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COMMENTARY

Should strategies for care of avalanche victims change?

Hermann Brugger MD

PPl lsend s wowew e oan Feby, 12, 208

« Lavinovy vyhledavac = trychlost vyhledani (snizeni rizika T 55,2% vs. 70,6%)
« Avalung = prodlouzi dobu preziti pod snéhem
« ABS systém = prevence kompletniho zasypani (sniZeni rizika T 2,9% vs. 18,9%)

« Prilba = prevence traumatu hlavy
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