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HYPOTERMIE (e

e Pokles teploty jadra < 35°C

 Pokud neni mozné teplotu zméfit — anamnéza
expozice chladnéemu prostredi

 Na pohmat chladny trup

 HT Casto poddg. v zemich s mirnym klimatem

e Vyssi riziko: hranicni vekove kategorie, alkohol,
predavkovani leky, vyCerpani, choroby, poraneni
s poruchou vedomi
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MERENi TEPLOTY *Eﬂumu
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e Dolni 1/3 jicnu ~ teploté v srdci
« Tympanalni: termistorové cCidlo, ne IR!!
 MocCovy mechyr, rektum: reaguji opozdene

Prototype Zero Heat Hux Thermometer - Cardiac Trial Data
105 subjects; 36,000 data pairs | Mean Bror (T__-T_ ) =-0.23°C; 95% LOA = +0.8°C

IHF P

The SpotOn system core temperature

21 : readings were in agreement with
- - pulmonary artery temperature, with an
average bias of -0.23°C!
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1 Eshraghl, ¥. & Seselar. [. | Exploratory Method- Cormparnison Evehaation of 8 Dispoasbls Mon-Invashe Zero Heat Flow Themmamatry Systam. 2012 American
Eociely of Anesthesiologietz Anrual mesting. AG1

* Arzant Healthcare Inc., 8 3M compary.
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Teplota Swiss Klinicky stav = uziti Spotreba
staging na misté& nehody => 02
system, ,on site triage* tkanémi
REGA
Lehka, 35-32°C |] Jasné védomi, 35-32°C
nezavazna ' chladovy ties
Stredni 32-28°C ||| Postupny utlum védomi, | 32 - 28 °C Mo 50%

neni tres, arytmie

Bezvédomi, zakladni
zivotni funkce
zpomalené, ale
zachovany, arytmie

28 - 24 °C

Bezvédomi, apnoe, KF/
KT, ASY

<24 °C

Ireverzibilni HT

<13°C
(13,7 °C)
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Cardiac arrest in special @Em,,,,,
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clrcumstances
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o Specialni priciny (4H, 4T) — hypotermie, trauma

o Specialni prostredi (prirodni prostredi — lavina,
vysoka nadmorska vyska, odlehle oblasti)

e Specialni pacienti

Resuscitation 95 (2015) 148-201

Contents lists available at ScienceDirect

EUROPEAN
Resuscitation @.B

COUNCIL

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

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

Anatolij Truhlai®®*, Charles D. Deakin®, Jasmeet Soar?, Gamal Eldin Abbas Khalifa®,
Annette Alfonzo’, Joost J.L.M. Bierens ¢, Guttorm Brattebe ", Hermann Brugger",

Joel Dunning/, Silvija Hunyadi-Anticevic¥, Rudolph W. Koster!, David ]. Lockey ™"
Carsten Lott™, Peter Paal ®-P, Gavin D. Perkins ', Claudio Sandroni®, Karl-Christian Thies®,
David A. Zideman", Jerry P. Nolan"-", on behalf of the Cardiac arrest in special
circumstances section Collaborators’

3 Emergency Medical Services of the Hradec Krdlové Region, Hradec Krdlové, Czech Republic
® Department of Anaesthesiology and Intensive Care Medicine, University Hospital Hradec Krdlové, Hradec Krdlové, Czech Republic
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JAK RESUSCITOVAT? (3iRzem/

o Stanoveni zastavy obehu do 1 min

* Pri hypotermii a rizikovem prostredi Ize odlozit zahajeni
KPR 0 10 min

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

» Je-li pochybnost zda KPR Ci ne => resuscitovat
* Predpokladas HT? Over ji mérenim teploty

rwv v v s

ventilace a srdeCni masaz), uvazuj o mechanicke
srdeCni masazi
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MEDIKACE, LECBA ARYTMIi  (esz/

e Sinusova bradykardie je u HT fyziologicka

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

o Stimulace — pouze u perzistujici bradykardie s
hemodynamickou instabilitou

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

e HT + VF — defibrilace max. 3x
* Perzistujici VF — dalsi defi az nad 30°C

—
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PNP — tepelny komfort, ohrivani @EEE"""’/’/

* Prevence dalsiho prochladani, teplé prostredi, transport
do nemocnice

 Od HT Il — imobilizace, vodorovna poloha, Setrné
zachazeni, adekvatni oxygenace, monitorace, KiI:
protrahované vysetrovani a léCba v terénu

o Cave! Afterdrop

o Ohrati:

e zevni pasivni — prikryvky, alufolie, Cepice, teplé prostredi,
Il — IV — zevni aktivni - chemické baliCky

* Vnitfni aktivni - teplé i.v. infuze a ohraty vzduch v PNP
obtizné proveditelné, neoddaluj transport do nemocnice!

—



—
After drop
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Dalsi pokles centralni telesné teploty i po dokonalé

izolaci pacienta a zahajeni zevniho ohrivani
0,5- 6°C, dle teploty okolniho prostfedi pred

vyprosténim a typu ohrivani pacienta

Prabéh télesné teploty po 40 minutovém pobytu ve vodé
1,5°C, BMI 32, pouzit Hiblerav zabal

40 minut ve vodé
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HiblerQiv zabal 2 hodin),l/

/| 0dchoti domu
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Hibleruv zabal =
typ
improvizovaného
ohfevu pacienta
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SIEGER, L. Hiblerav zabal v
praxi. Medicina Sportiva
Bohemica et

Slovaca, 2008, 17 (2), 90-93.

200 250 ISSN 1210-5481.




Expozice 2 hodiny ve vode 12°C gavomm,

1/ /
(#0178 T rekium [#1 |82 TZ pravé chodidlo
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: Pribéh teplot po 2 h expozici ve vodé 12'C :
s ; : J ~ 28
3/E : ! 26

! rekium

| i T2

T S
2 h expozice w

vevodé 12'C |

= i bheh da schodd .

2 |+ 50 dfepi 10 minut : :
spanek v zimnim spacaku : — g

350 E |
. : ; 18

348
| I J'.k"l I 1 I I I 1 I -IE
20 21 22 23 o 1 2 7

Subperiod: 29.6.2003 20:41:05 to 30.6. 2003 ¥:00:00 hioLrs Wat ;




—
KPR A TRANSPORT e

e Transport za kontinualni KPR Ize pouze
pomoci mechanicke srdeCni masaze

Nebo

e Intermitentni KPR = (ne trauma)

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

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

 CPR ne: zranéni nesluéitelna se zivotem,
terminalni stav nevylécitelné nemoci,
prolongovana asfyxie, nestlacitelny hrudnik,
specifické podminky pfi lavinové nehodé

—




Rosmarie Oberhammer®!, Werner Beikircher®Z,
Christoph Hérmann®3, Ingo Lorenz %3, Roger Pycha®?,
Liselotte Adler-Kastner™#, Hermann Brugger®*

Full recovery of an avalanche victim with profound
hypothermia and prolonged cardiac arrest
treated by extracorporeal re-warming”
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Resuscitation (2008) 76, 474—480

29- lety skialpinista, zasypan 100min lavinou, lehce obleCen, bez
cepice, v hloubce 3m

Po vyprosteni — bezvédomi, spont. ventilace, obehove stabilni, puls
60/min, pfitomna vzduchova kapsa 2-4l velka, teplota (tymp.) 22°C,
GCS 7 (~pokles TT 9 °C/hod)

l.v. vstup, OTI, UPV, chemické ohrivaci balicky, alufolie, deky,
vakuova matrace, nalozen do vrtulniku pomoci jefabovani

Ihned po nalozeni na palubu KF, vyboj neproveden — selhani baterie,
nizka teplota na miste nehody, 15min do priletu do nejblizsi
nemocnice bez masaze srdce, pouze UPV!, 1. vyboj ihned po pfistani
neuspésny, zahajena KPCR

V nemocnici K+ 4,3, TT 21,7 °C, pCO2 111mmHg, pO2 23,3 mmHg,
pH 6,877, laktat 105 mg/dl, BE -12.3 mmol/l

Za kontinualni KPCR transport do centra s moznosti ECLS (za 225
min po zasypani), kontin. va bypass, ECMO

Zastava srdce celkem 150min

iiuétén 17. den bez neurologickeho deficitu, rozvoj PTSD



—
TRANSPORT — KAM? (frez/

e HT I — nejblizSi nemocnice
e HTII -1V

— kardialni instabilita (Tks<90 mm Hg, TT<28°C,
arytmie) => ECLS
— kardialni stabilita — nejblizSi nemocnice

« HT V — vyloucit Kl k zahajeni KPR, absence Kl zahajit
KPR a transport k ECLS

The NEW ENGLAND JOURNAL of MEDICINE

‘ REVIEW ARTICLE ‘

N Engl ] Med 2012;367:1930-8. CURRENT coNcEPTS
DOI: 10.1056/NE)Mral114208 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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OHRIVANI IN-HOSPITAL (Sleye;
« Aktivni externi metody (teply vlhky vzduch, teplé i.v.
inflze
 Teplota <32°C a K*< 8mmol/l - ECLS — CPB nebo VA
ECMO

 ECLS nedostupné — kombinace zevnich externich a
iInternich metod

* [Lv. tekutiny (vazodilatace pfi ohfivani) + kontinualni
hemodynamicky monitoring

e \Vyvarovat se hypertermie

» Ohrati rychlé do 32°C, pak pfi ROSC — standardni post-
resuscitacni pece

—
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PREZITI PO HYPOTERMICKE R
SRDECNI ZASTAVE REEH

The New England Journal of Medicine N Egl J Med 1997;337:1500-5

OUTCOME OF SURVIVORS OF ACCIDENTAL DEEP HYPOTHERMIA AND
CIRCULATORY ARREST TREATED WITH EXTRACORPOREAL BLOOD WARMING

Beat H. WavrroTH, M.D., BEyHAN N. WaLroTl-AsLan, M.D., HEingicH P. MatTLE, M.D., Bocpan P. Rapanov, M.D.,
(GERHARD ScHrROTH, M.D., LEONARD ScHAEFFLER, M.D., Apam P. FiscHer, M.D., Lubwic voN SEGEssSER, M.D.,
AND ULRICH ALTHAUS, M.D.

* Hypotermicka srdecni zastava: 46 pacientu, ECLS: 32 pacientu ve
3 centrech

e Dlouhodobé preziti: 15 (47%) — 7%, 84, vék 25,249,9 — nehody v
horach, na lodi, kriminalni nebo suicidalni pokus

* VSichni OTI, UPV, masaz srdce béhem transportu, ECC (141£50
min), teplota 21,8+2,5 °C

* VSichni pacienti kontaktovani v prabéhu 6,7+4,0 roku

* Neurologické a neuropsychické abnormality Casné po ohrati,
postupné se kompletné nebo ve vetsi mire upravily. DalSi klinicke

-ormality souvisely s charakterem Urazu, ale ne s hypotermii.
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SRDEGNI ZASTAVE @aga-.'.'///

Resuscitation 85 (2014) 1204-1211

Sﬁfi"‘é‘fé’i"“&? s Contents lists available at ScienceDirect

Resuscitation
e i
ELSEVIER journal homepage: www.elsevier.com/locate/resuscitation - =
Clinical Paper
Nobody is dead until warm and dead”: Prolonged resuscitation is @Cmmrk

warranted in arrested hypothermic victims also in remote areas - A
retrospective study from northern Norway™

Jonas Hilmo#*, Torvind Naesheim®%9-¢ Mads Gilbert<¢f

* Retrospektivni hodnoceni (1985 do 2013) - 34 hypotermickych
srdec¢nich zastav 99 (26,5%) 325 (73,5%), vék 2 — 73, primérna
teplota pfi prijmu 24°C (8,9 — 32°C), ECLS

« ZAadny pacient nepiezil pfed rokem 1999
ROSC 6 h 52 min, pfi€ina zchlazeni: vzduch, voda
« Jediny prediktor preziti: nizka hladina K*
« Bez vlivu: télesna teplota, rocni obdobi, délka srdecCni zastavy a KPR

-“'na dobry neurologicky outcome (1x GOS 2)



ABSOLUTNI REKORD DOSPELY (3gaau/
TEPLOTA: 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 Solbe




NOVY REKORD? (e

Zazrak: Chlapecek (2) prezil podchlazeni
na 12 stupnu

05. prosince zo14, 16:43 — Autor: Eurozpravy.cz [ 1 / CTK

Varsava - Dvoulety polsky chlapec Adam, ktery minuly vikend stravil mrazivou noc
venku jen v ponozkach a pyzamovém kabatku, je na nejlepsi cesté k uzdraveni. Pfi
hospitalizaci mélo pfitom chlapcovo télo teplotu pouhych 12,7 stupné Celsia.

Gvllo in snare | =) Diskuse: 0
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Pl.lmed.gau PubMed v

LIS Mational Library of Medicine
Nafional Insfituies of Health Advanced

Abstract = Send to: -

Arctic Med Res. 1991,50 Suppl 6:112-4.
Severe accidental hypothermia: survival after 6 hours 30 minutes of cardiopulmonary resuscitation.

Lexow K.

Author information

Abstract

Thiz report describes a severely hypothermic victim, who was treated with conventional cardiopulmonary resuscitation and conventional rewarming
technique using warm-water bags, warm fluids intravenously and peritoneal lavage. This case demonstrates more than any previous report that
hypothermic victims with cardiac arrest may survive for many hours if CPR is camed out vigorously until core temperature is raised. § hours
continuous CPR s, as far as the author knows, the longest reported conventional PCR in a hypothermic victim followed by survival.

PMID: 1811583 [PubMed - indexed for MEDLINE]
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« V jakém stadiu hypotermie nalezen pacient?
» Jaky je spravny postup osetreni?

» Defibrilace ano Ci ne a kdy?

* Podani medikace - co a kolik?

e Transport - jak a kam?

—



—
ZAVER (leem/

« V PNP i na UP nelze s jistotou predpovedet, kdo
ma Sanci nha zachranu a kdo ne

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

o Zakladem pro preziti je silny zachranny retezec
ve v8ech jeho ¢lancich (info, tréning, postup dle
EBM)

* Mezinarodni registry => zvyseni poznani
(prognosticke faktory a racionalni postupy leCby)

—
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,NoO victim of accidental hypothermia
IS dead until warm and dead"”

NIKDO PODCHLAZENY NENI
MRTVY DOKUD NENI OHRATY NA
NORMALNI TEPLOTU A MRTVY
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