zlzls /[N www.zzsjmhk.cz
@nm K/

@ lidech a pro lidi ..,

Specifika UM v horach Jana Kubalov

KUM 13. 4. 2019 Brno
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* Specialni priciny (4H, 4T) — hypotermie, trauma

* Specialni prostredi (prirodni prostredi — lavina, vysoka nadmorska
vyska, odlehlé oblasti)

* Specialni pacienti

Cormants [ available 81 SciessalHiect

;M _I}::_ :? 3 3 EURDPEAN
iﬁc Re.s LISCIIIEIIIIDH 5 @'%Zl‘ﬂm

European Resuscitation Council Guidelines for Resuscitation 2015 @cmm
Section 4. Cardiac arrest in special circumstances

Anatodij Trohlar ™, Charles D, Deakin®, Jasmeet Soar”, Gamal Eldin Abbas Khalila®,
Annette Alfonzo!, Joost LLM. Bierens®, Guttorm Brattebe®™, Hermann Brugger',

Joel Dunning!, Silvipa Hunyadi-Anndevid ', Budolph W, Koster', Davad |, Lockey ™,
Carsten Lott ", Peter Paal ™F, Gavin 0. Perking %', Claudio Sandroni®, Karl-Christian Thies",
Davidd A, Zideman®, Jerry P Nolan ™™, an behalf of the Cardiac arrest in special
circumstandes section Collaborators'

iy Bvelinad S of e Hredve Kradlowsr Bpon, Hradve Kndiowr, Chorl Brpuadiic
* Dvparimemi of Ansmebrsedop ond feivmaiy Core Bncianw, Lisdvrusy Mogmial Moader Dndlow, Fnodeo B2dbows, Coank Repuabtic

Cardiac arrest in special circumstances
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Wilderness and environmental emergencies >

Difficult terrain and remote areas EUROPEAN
Geographical and meteorological considerations. Compared tourban .. RESUSCITATION
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areas some terrains will be more difficult to access and are remote COUNCIL
from organised medical care. Exposed and steep terrain may ren-
der extrication dangerous and challenging. The chances of a good
outcome from cardiac arrest may be reduced because of delayed
access and prolonged transport. Furthermore, some environments n 2015
are harsher than urban areas (e.g. cold, windy, wet, very bright due @ R
to light-reflection on ice and snow). Human and material resources
may be greatly restricted.*#~%0 Khalifa©,

Compared with the partial pressure of oxy '
about 21kPa/159mmHg), the PO; at high@>1

level), very high (3500-5500 m) and extreme HAER (IRUIE NIRESS - Lari f ] Ititud
will be progressively lower, constraining the p VeI Tl creasing popularity of travel at alfitude, an

rescuers. There is a physiological limit to ace INCTeasing number of tourists at altitude have cardiovascular
short term-hyperventilation and increased carc and metabolic risk factors for cardiac arrest. The pO; falls with
term-haemoglobin increase). The highest perma increasing altitude and this oxygen deficiency may lead to acute
at 5100 m (PO, about 11 kPa/84 mmHg). Above ' manifestations of mountain sickness.

lethal acute altitude illness is very high. Persons travelling to an altitude of >3500 m are at risk of devel-
There are no epidemiclogical data on the causi oping:

at high altitude. However, it is conceivable tha
arrest is the major (60-70%) cause of sudden ca * acute mountain sickness (AMS) with headache, nausea, fatigue
public access defibrillator (PAD) programmes it  and dizziness:

at altitude seem reasonable. For instance, public e high altitude pulmonary cedema (HAPO) with severe dyspneoa
tors (PADs) should be placed in popular ski are:  and cyanosis;

huts and restaurants, at Mass-participation evel o hioh altitude cerebral cedema (HACO) with gate disorder, disori-
but often=visited ].u-|.:at|uns that are nqt medica skt and it
areas where physicians are regularly involved

cue operations, the provided on-site treatment is
resuscitation guidelines. 592 w155
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Specificke podminky

* Obtizné prostredi, obtizené meteorologické podminky

* Horsi a delsi pristup k pacientovi, dlouhy transport do nemocnice
* NarocCny terén a podminky — nebezpeci a vyzva pro zachranare

* Omezene lidské i materialni zdroje

~
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http://www.pozary.cz/clanek/107607-olomoucti-hasici-cvici-v-krkonosich-
bezpecny-pohyb-a-zachranu-osob-v-zimnim-nepristupnem-terenu/

~
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http://www.horskasluzba.cz/cz/aktualni-informace/aktualne/tiskove-

zpravy/1937-zachrana-turisty-z-nepristupneho-terenu
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http://www.tatry.cz/cs/zachrana-ceskeho-jeskynare-v-javorince
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http://www.panorama-hory.cz/foto-hory-Dolomity-srpen-2011.htm
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http://www.novinky.cz/zahranicni/evropa/280483-na-15-hodin-se-

protahla-zachrana-ceskeho-turisty-v-tatrach.html

_’.r'?
_j. tishovd linka 155



A frozen tragedy on Pigne d’Arolla
Hypothermia MVA at high altitude

Pigne dArolla 3800 m - Cab, des Vignettes 3400 m

ICAR Chamonix, October 2018

Fredy Mehel Roten Cragoire Sen-Hullinen
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https://www.youtube.com/watch?v=79tSZQzkSsg

KLEINE
LEITUNG

Date:

Time:

Type:
Owner/operator:
Registration:

C/n / msn:
Fatalities:

Other fatalities:
Aircraft damage:
Location:

Phase:

Nature:

Departure airport:

Destination airport:

01-AUG-2017
20:15 LT
McDonnell Douglas MD 900 Explo

rAr

Heli Austria GmbH

OE-XWF
900-0017
Fatalities: 0 / Occupants: 4

0

Written off (damaged beyond
repair)

Mount GrofRglockner - Austria
Manoeuvring (airshow, -
firefighting, ag.ops.)
Ambulance

Mount Grofiglockner

Hospital
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https://www.youtube.com/watch?v=79tSZQzkSsg
https://aviation-safety.net/wikibase/dblist.php?AcType=EXPL
https://aviation-safety.net/wikibase/dblist.php?AcType=EXPL
https://aviation-safety.net/wikibase/dblist.php?Country=OE
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— Lavinova uzemi- CR

Prehledna mapa zobrazujici umisténi zajmovych oblasti a vytvofenych map v rdmei Ceska
KrkonoSe

0 iDNES.cz / Zpravy

ﬂ]’ahm“rﬁﬂﬂnlk iDNES.c i el Kraje | Speet | Kultura | Ekonoenika | Finance | Bydlend | Cestovani | Auta | |
(mapa &. 8)

Lavina v Beskydech zabila mladika

25 edna 2004 153, abjuslzowdne 153

-
“d
SnéZna koﬂlna-.lasanihy/u E\

(mapa €. 7)

Velky a Maly Kolel-Jeseniky
{mapa ¢. 8)
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Resuscitation of avalanche victims: Evidence-based guidelines of the
intermational commission for moontain emergency medicine [ICAR MEDCOM)

A\ ' Ve /
P R EZ | Tl LAVl N OV E N E I_I O DY Intended for physicians and other advanced life support personnel
Hirmamn Brugger . Brumo Duarer®, Fidel Elsensoblin®, Peter Paal?, Giacomo Strapuazzon’,

Eveline Winterberper®, Ken Zalren®, JofT Boyd £

= Canadian sample (n=301}
—  Swiss sample (o=945)

=<
"Emutel
E—

—
Probabliity of survival (36)

20
ﬂ i 1 L} L ‘
L] 30 &0 &0 130 150 180 ] S
Duration of bunal {man) _/'}
Fig. 1. Comparison of survival curves in Canada (black; n=301) and Switzerland (grey: n=946) from 1980 to 2005. 2 Ta— 155

Extracted from Haegeli et al.'® with permission from CMAJ.
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Rakusan prezil deset hodin pod lavinou, nemecky turista zemrel

Rakusan prezil deset hodin pod lavinou, némecky turista zemrel
vydano: 13.04.2015, 09:48

Viden - Zhruba deset hodin prezil pod snéhovym zavalem triadvacetilety Rakusan, kterého s o Ctyri roky
starSim némeckym turistou zasypala v nedéli v rakouskych Alpach lavina. Némec takové stésti nemél,
pro néj prisla zachrana pozdé, informovala dnes agentura APA.

Zachranafi patraji po osobach, které by mohly byt zavaleny pod lavinou. llustraéni foto. CTK-AP Blaha
Rudi

vvvvv

poledne zfitila. Podle policie se naposledy telefonicky ohlasili kolem 11:00 SELC a potom byli podle
vseho zasypani. Protoze se az do vecera neozvali, zalarmoval otec jednoho z nich v 18:30 SELC urady.

Posadka policejniho vrtulniku pri patracim letu objevila ve vysce 1900 metru lavinovy zaval, ktery byl
400 metrd dlouhy a 200 metrd Siroky. Nedlouho poté, ve 21:00 SELC, oba muZe zachranafti vyprostili.
Zatimco Rakusan, byt podchlazeny s télesnou teplotou kolem 29 stupnd, byl podle serveru tirol.ORF.at

schopen se zachranari komunikovat, pro sedmadvacetiletého Némce bylo pfrilis pozdé. /

,_.}
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http://1url.cz/w0Sb

cﬁ PACIENT ID

RESUSCITACE OBETI LAVINOVE NEHODY - CHECKLIST

EMCAR MEDCOM, fffer 2015, Katimann 4, Blancher M, Posguisr M, Brugper W

Pad laviny - ¢as

_Odhrabani obliceje

-------------------------------------------------

(=60 min"|Doba zasypani *

mine

D Pokud neni ndma, poudi|
cent. 1qp|ntu b:l

-

ALS poskytovatel

WWwW.Zz5jmk.cz

BLS poskytovatel

Zranéni neslufitelné
ANO se Fivotem

nebo zmrznuti celého
téla

Vzduchova kapsa

zapid na druhé
strané

Zwut ME AND
funke

PFWNF
POMOC

JMENO poskytovatele ALS:

fwnt bR

Centr. teplota

v akamiiku whrabani

Postupuj dle standardniho ALS protokolu
1[0l nebo jed do vhodného zdravotnického zafizeni

Centr. teplnta
nelze Zgst
|

128

Dlouhy
transport nebo
vice zasypanych

Postupu] die stand.
ALS protokolu

Zdravot. zafizeni
s dostupnosti ECLS
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@.@ eunorean on  Avalanche Accident

COUWNCIL
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Lethal injuries of s D not ‘ www.erc.edu | info2erc.edu
whaole body frozen start CPR - AR ; i i i
| Published October 2015 by European Resuscitation Council vzw, Emile Vanderveldelaan 15, 2845 Nigl, Belgium

Copyright: ©European Resuscitation Council vaw Product reference: Poster_SpecCincs_ AvalancheAccident_Algorithm _ENG_20150930

L 5 0 i
Duration of burial L et Universal ALS
{core temperatuee]! akgoritham®
= & il | < BT

TES -

Mintmally mnebve
Patent alrway = Consider serum Hespltal
potassum® with ECLS

_ [+
[ =l L
Consider terménation of CPR ; 5

() g TR S
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Vysoka nadmorska vyska
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Vysoka nadmorska vyska

* Od 2500 m. n. m.

* Extrémni vysky od 5300 m.n.m.

* Slozeni vzduchu je konstantni do vysky 10 km - troposféra (02 21%..)
(normalni tlak pfi hladiné more 101,325 kPa — 760 mmHg)

* Klesa barometricky tlak — vzduch ,fidne” = zhorsSuje se dostupnost
pro organismus = HYPOBARICKA HYPOXIE

7

.‘:} piEnava link a 155
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Co je vysoka nadmorska vyska?

http://www.priory.com/anaes/altitude.htm

Barometric pressure (mm Hg)

Snézka

Altitude (ft)

20000
|

Kilimanjaro

Mont Blanc

— 150

— 100

|
b
Inspired Po, (mm Hg)

600
- Aconcagua
aircraft cabi
400 .
[ Highest
human habitation
200 Mt. Everest
Lomnicky Stit
0 1 1 ] |
0 2000 4000 6000 8000
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* A\ intenzita zareni
* A\ proudéni (vitr)

WV tlak vzduchu
« WV hustota vzduchu

* W teplota vzduchu
« WV vlhkost vzduchu

* A\ narocnost vystupu: fyzicka, psychicka
pripravenost, znalosti, zkusenosti

_’.r'?
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* Kli¢ = Aklimatizace = proces prizpusobovani nizSimu tlaku O2 a prekonavani
zmen, které vyvola nadmorska vyska

Zvyseni
od 2500m cervenych

krvinek A

«Nad 5300 — 5500m aklimatizace neni mozn3, je
™ Tlak v

mozna pouze tolerance po relativné kratkou dobu olicnici

«Kratky vystup nad 5300m vSak muze pomoci _
™ Plice
A

nastartovat procesy v organismu

«Nad 8000m zlstat co nejkratsi ¢as D Srdce

Minutes Days Weoks

Po Uspésné aklimatizace je nutné se nové dosazené Time of Exposure to Hypoxia

vysce znovu prizpUsobit
o Luks M: A physiologic approach to prevention and
«Cas pro aklimatizaci je individualné odlisny a zavisi na treatment of acute high-altitude illnesses;

J. of App. Phys., March 2015 Vol. 118 no. 5, 509-519
dosazené nadmorské vysce i prekonanému

. ’ 7V Vé -I /“?
relativnimu-vyskovémuprofitu § ushoxd uoka 155
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Akutni horska nemoc — Acute Mountain Sickness (AMS) — mild,moderate,
severe

Vyskovy otok mozku — High Altitude Cerebral Edema (HACE)
Vyskovy otok plic — High Altitude Pulmonary Edema (HAPE)

Vyskovy otok plic a mozku - HAPE + HACE

AMS - nadmorska vyska 5200m, prekonany relativni
vySkovy rozdil: 1000m za cca 6 hod
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Dalsi specifické horské problemy

* Nahla srdecni zastava
* Zranéni v horach

* VVyCerpani

* Snézna slepota

* Omrzliny

* Hypotermie

* Laviny

* Blesk

* Cestovni medicina S

~
;:;_ tisheovd linka 155
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KPR v horach

* Neni evidence pricin CA ve
vysokych horach

NZO: Hlavni priCina nahlé smrti v
horach (60—-70%)
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HYPOTERMIE

TABLE 3. STAGING OF HYPOTHERMIA

American Heart Association™ Danzl® Swiss®
>34°C Mild hypothermia 3761w >32°C  Mild hypothermia 35-32°C  Hypothermia I (clearly
conscious, and

shivering)
34-30°C  Moderate hypothernma 32 o »>28°C  Moderate hypothermia  <32-28°C  Hypothermia 1l (impared

consciousness, without

Severe hypothermia 28w =20°C  Severe hypothermia <28-24°C l-iypnlh-:m:iu 1l
(unconscious )
<20°C Severe and profound <24°C  Hypothermia IV (mimimal

hypothermia vital signs or ;

anden Hoek et al., 20010: "Dangl, 20122 Durrer et al., 2003: Gordon et al., 2014,

A

j tishovd linka 155
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JAK RESUSCITOVAT?

* Stanoveni zastavy obéhu do 1 min

Pri hypotermii a rizikovém prostredi Ize odlozit zahajeni KPR o 10 min

OTI: ano a vcas, vyhoda kvalitni ventilace a oxygenace, protekce aspirace

Je-li pochybnost zda KPR ¢i ne => resuscitovat

Predpokladas HT? Ovér ji mérenim teploty

HT maze zpUsobit 1 rigiditu hrudniku (obtiznéjsi ventilace a srde¢ni masaz),
uvazuj o mechanické srdecni masazi

7

.‘:} pignava linka 15 5
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MEDIKACE, LECBA ARYTMI|

* Sinusova bradykardie je u HT fyziologicka

Medikace: pomalejsi mtb.
* <30°C—ne adrenalin, ne atropin, ne amiodaron,
* 30-35°C—adrenalin dvojnasobny interval,
* > 35°C - standardni ALS protokol

Stimulace — pouze u perzistujici bradykardie s hemodynamickou instabilitou

Po ohrati obvykle spont. verze na sin. rytmus, antiarytmika nejsou indikovana

HT + VF — defibrilace max. 3x

Perzistujici VF — dalsi defi az nad 30°C

,..}
;} gigfiowa [inka 15 5
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PNP — tepelny komfort, ohrivani

* Prevence dalSiho prochladani, teplé prostredi, transport do nemocnice

* Od HT Il —imobilizace, vodorovna poloha, setrné zachazeni, adekvatni
oxygenace, monitorace, Kl: protrahované vysetrovani a |écba v terénu

* Cave! Afterdrop

* Ohrati:

* zevni pasivni — prikryvky, alufolie, Cepice, teplé prostredi, Il — IV — zevni aktivni -
chemické balicky

* Vnitrni aktivni - teplé i.v. infuze a ohraty vzduch v PNP obtizné proveditelné,

neoddaluj transport do nemocnice! o ks
.‘:} pignawd linka




(Rpemm;  TRANSPORT — KAM? .
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* HT | — nejblizsi nemocnice
* HT Il -1V
* kardiadlni instabilita (Tks<90 mm Hg, TT<28°C, arytmie) => ECLS
* kardialni stabilita — nejblizSi nemocnice
* HT IV — vyloucit KI k zahajeni KPR, absence Kl zahajit KPR a transport k ECLS

Paal et ol Sconcinavian downal of Trauma, Resuaciiobion and Eme, W e ghine .
{2016 34:111 e Scandsnandan journal of Trauma,

D00 10,1 185/ 1304501603037 Resusditation and Emergency Medicine

Accidental hypothermia—an update @

The content of this review is endorsed by the

International Commission for Mountain Emergency
Medicine (ICAR MEDCOM)

Poter Pasl™ @, Les Gordon™, Giacomo Staparzon™”, Monika Brodmann Masder™, Gabriel Putzer

Beat Walpoth®, Michasl Wanscher”, Dowg Brown™"™, Michael Holzer' ', Gregor Broessner  and Hermann Brugger™
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“KPR A TRANSPORT

* Transport za kontinualni KPR |ze pouze pomoci
mechanické srdecni masaze

Nebo

* Intermitentni KPR = (ne trauma)

* Teplota < 28°C nebo neznama =5 min KPR, 5 min
transport

* Teplota < 20°C =5 min KPR, 10 min transport

* KPR ne: zranéni neslucitelna se zivotem, terminalni stav
nevylécitelné nemoci, prolongovana asfyxie, nestlacitelny
hrudnik, specifické podminky pri lavinové nehodé




(S _ ABSOLUTNI REKORD DOSPELY =

EPLOTA: 13,7 °C

THE LANCET * Vol 355 + January 29, 2000

Resuscitation from accidental hypothermia of 13-7°C with circulatory arrest  ::
Mads Gilbert, Rolf Busund, Arne Skagseth, Paul Age Nilsen, Jan P Solbg
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Table 2 The most extreme reported accidental hypothermia cases

Langest no flow time
Longest manual CPR

Longest mechanical CPR
Longest total resuscitation
Lowest survived body core

temperature

Longest persisting Vi

Longest intermittent CPR

Langest submersion

42-vear-oid male, found in crevasse, 7 m under snow, no vital signs, CER started caly after 70 min in hospital
when patient was asystolic, 19 °C core temperature, ECLS rewarming, full recovery [211].

42-ear-old male, found cutdoors. Developed asystole just after discovery, CPR stamed,
23.2°C, & h and 30 min CPR. Rewarmed with non-ECLS methods until ROSC, Full recovery [143],

42-year-old female, found unconscious in her apartment. VF arrest during evacuation to
hospital, Manual CPR stamed and this was changed 1o mechanical CPR on amrival at hospiral,
Minimal temperature 24 *C. 80 min mechanical CPR while the patient was rewarmed noninvasively [153).

&5-year-old female went missing and was found on a snow-covered riverbank, Initially 28 °C (rectal) but
dropped 10 208 °C. Asystole. Resuscitation was CPR (4 h 48 m) and ECLS (3 h 52 m). Total resuscitation
time was 8 h 40 min [142],

B-year-old female, fell into water fall gully, flooded by icy water but able to breathe. Lifeless for approx,
45 min, CPR started after rescue, at hospital admission 137 °C and K+ of 4.3 mmol L, ECLS rewaming,
full recovery [11].

42-year-old male, found outdoor, CPR started, repeated shocks, hospital transfer, 22 °C, ECLS rewaming
started at 130 min CPR and after 38 shocks, successful shock at 30 °C full recovery [234],

25-year-old female, buried by and avalanche in Tatra mountains, Poland. Witnessed VF cardiac amest
(17.0 °C) after extrication, 3 unsuccessful shocks. CPR until ECMO rewarming (6 h, 45 min), and successful
A" shock at M8 *C. Full recovery [235],

57-year-old female, witnessed cardiac amest in French Alps at 2000 m altitude in a snowstomm; transport
distance 10 EMS vehicle of 1.1 km, 122 m difference in height; 1 min CPR alterating with 1 min walking

for 25 min, 5 h CPR, ECLS rewarming, full recovery 591,

2.5-year-0ld, submergion in cold water for at least 66 min, 19°C, BCLS rewarming, full re-a:cwery [38]. 7-year-old
child, submersion in icy water for at least 83 min, CPR for 64 min, 138 °C K+ 113 mmol L', ECLS rewarming,

full recovery [212).

——
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FAKTA O HYPOTERMII —PNP, UP

* V PNP i na UP nelze s jistotou predpovedeéet, kdo ma sanci na zachranu a kdo
ne

* Je tfreba vzdy poskytovat KPR (BLS, ALS) s maximalnim usilim az do napojeni
na ECLS

* Zakladem pro preziti je silny zachranny retézec ve vsech jeho ¢lancich (info,
tréning, postup dle EBM)

* Mezinarodni registry => zvyseni poznani (prognostické faktory a racionalni
postupy lécby)

,No victim of accidental hypothermia is

dead until warm and dead”
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Clinical paper

Hypothermia outcome prediction after extracorporeal life support for
hypothermic cardiac arrest patients: The HOPE score™

s

Mathieu Pasquier™, Olivier Hugli®, Peter Paal”, Tomasz Darocha®, Marc Blancher”, Paul Husby®,
Tom Silfvast’, Pierre-Nicolas Carron®, Valentin Rousson®

[ & T
O I

Svccessfull
rewarming
(survivors)

Futile

Rewarming rewarming
not indicated (non-survivors)

Fig. 3. Comparison of the outcome and proportion of patients for whom rewarming is
indicated according to the HOPE vs potassium triage. In a situation where a physician
would rewamm only those patients achieving a good prognosis, when facing 100 patients,
27 ECLS unsuccessful rewarming could be avoided without losing a single additional life
using our score (with a cutoff at 0.10) rather than potassium alone (with a cutoff of

Vék

Pohlavi

Teplota t. j. pfi prijeti
Kalium (S)

NZO se svédkem

Délka KPR do napojeni
ZpUsob mimotélniho
ohFivani

Inicialni rytmus pfi
prijeti

12 mmol/L) as a rewarming criterion.
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https://greenrage.wordpress.com/2008/07/01/get-off-your-high-horse-lightning-
injuries-and-equestrians/
http://imgarcade.com/1/lightning-burns/
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COMOCEPTS

A New Proposal for Management of Severe Frostbite in the
Austere Environment

Emmanoe] Cavchiy, MDD Chinstopher B, Davas, MK Makseu Pasgmer, MDY, Enic F. Meyer, MID;
Peter H. Hacken. MD

Grading severity of frostbite after
rewarming

Grade 3

High risk of
am

_’.r'}
_j tishovh linka 155




P EBEENN/ |
@ﬂmﬂllﬂf

WWwW.Zz5jmk.cz

... 0 lidech a pro lidi .., /

Dékuji za pozornost

MUDr. Jana Kubalova
ZZS JmK, p.o.
e-mail:

kubalovaj@zzsjmk.cz

LékaFska komise CHS
Spolecnost horské mediciny

Lékarska komise UIAA
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