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Définitions

, o \.‘
Homme : Homéotherme 37°c Op:

Hypothermie = Pertes de chaleur > capacité de générer des calories

Exposition accidentelle au froid

T° centrale < 35° ¢
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Triade
fatale du
polytraumatise

Acidose c lopathi
4 7

Vous connaissez déja .....

Hypothermie et traumatisé sévere :

* Le traumatisé ne lutte pas contre le froid
» 10% des traumatises arrivent en milieu hospitalier < 35°c
» Aggravation ++ du pronostic.. Troubles coagulation

» Penser a mesurer et monitorer la T°

* Limiter les pertes de chaleur

* Respecter la Golden Hour

Dysrégulations thermiques (hypothermies secondaires) :

Maladies métaboliques, malnutrition, Iésions médulaires ...

M. Blancher « Hypothermie accidentelle »




Cette présentation :

Exposition accidentelle au froid comme seule et unique cause de la
symptomatologie

* « Accident » de montagne

* Intox OH et IMV : le patient s’endort dans le froid
 SDF en hiver...

* Immersion accidentelle en eau froide

1 500 cas / an aux USA
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Physiopathologie

Frissons, agitations, tachycardie

HT | ex modérée

Troubles de conscience, Hallucinations
Bradycardie, Arrét des frissons, ECG : onde J,
risque FA + FV

HT Il ex Sévere ou grave

. _ R ) HT Il ex Profonde ou Majeure
Inconscient, Bradycardie extréme, Bradypnée, Hypo TA

Pas de signes de vie .. Vi / Asystolie, AESP HT IV

v

Déces

e

-------- M. Blancher « Hypothermie accidentelle »



Core body
temperature (°C)

Physiopathologie

354

Hypothermia

T° centrale < 35° ¢ I
Les 4 stades de I'hypothermie

Hyperthermia is >38 “C (>100 °F) — excess body heat, increased mortality in civilian and
military injuries.

Normal body temperature is regulated between about 36-37.5 °C

Hypothermia is <35 °C (95 °F) - Intense shivering, numbness and bluish/grayness of the skin.
There is the possibility of heart irritability.

34 °C (93 °F) - Severe shivering, loss of movement of fingers, blueness and confusion.

33 °C (91 °F) - Moderate to severe confusion, sleepiness, depressed reflexes, progressive loss
of shivering, slow heart beat, shallow breathing. Shivering may stop. May be unresponsive

32 °C (90 °F) - Hallucinations, delirium, complete confusion, extreme sleepiness that is
progressively becoming comatose. Shivering absent (subject may even think they are hot).
Reflex absent or very slight.

31 °C (88 °F) - Comatose, very rarely conscious. No or slight reflexes. Very shallow breathing
and slow heart rate. Possibility of serious heart rhythm problems.

28 °C (82 °F) - Severe heart rhythm disturbances are likely and breathing may stop at
any time. Patient may appear to be dead.

24-26 °C (75-79 °F) or less - Death usually occurs due to irregular heart beat or respiratory arrest; one
survivor reported with body temperatures at 13.7 °C

Table 2. Staging and Management of Accidental Hypothermia.®
Typical Core
Stage Clinical Symptoms Temperaturey Treatment
HTI Conscious, shivering 3510 32°C Warm environment and clothing, warm sweet drinks, and active movement
(if possible)
HTIl  Impaired consciousness, =32 t0 28°C Cardiac monitoring, minimal and cautious movements to avoid arrhythmias,
not shivering horzontal position and immaobilization, full-body insulation, active external
and minimally invasive rewarming techniques (warm environment; chemical,
electrical, or forced-air heating packs or blankets; warm parenteral fluids)
HT Il Unconscious, not shivering, <28 ta 24°C HT Il management plus airway management as required; ECMO or CPB in
vital signs present «cases with cardiac instability that is refractory to medical management
HTIV  Movital signs <24°C HT I1 and 11l management plus CPR and up to three doses of epinephrine (at
an intravenous or intracsseous dose of 1 mg) and defibrillation, with fur-
ther dosing guided by clinical response; rewarming with ECMO or CPB (if
available) or CPR with active external and alternative internal rewarming

s

Hypothermia may be determined clinically on the basis of vital signs with the use of the Swiss staging system.'® CPB denotes cardiopulmanary
bypass, CPR cardiopulmenary resuscitation, and ECMO extracorporeal membrane oxygenation.

T Measurement of body core temperature is helpful but not mandatory. The risk of cardiac arrest increases as the core temperature drops be-
low 32°C and increases substantially if the temperature is less than 28°C.1%!2 To convert values for temperature to degrees Fahrenheit, mul-
tiply by 9/5 and add 32.

N ENGL) MED 367,20 NEJM.ORG NOVEMBER 15, 2012
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Physiopathologie

Review

Clinical and translational aspects of hypothermia in major trauma patients:

From pathophysiology to prevention, prognosis and potential preservation

a,bx

Kjetil Sereide

2 Department of Surgery, Stavanger University Hospital, Stavanger, Norway
P Institute of Health and Medicine, University of Stavanger, Stavanger, Norway
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Pathophysiological effects of hypothermia

[ HYPOTHERMIA |
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shivering confusion vasoconstriction RRA\, Motility ¥ Platelet Cold diuresis
1, bronchospasm dysfunction
Atrial fibs ’
Oxygen Respiratory Coagulation
consumption A drive! enzymes impaired
l Coma ventricular fibs l
ACIDOSIS COAGULOPATHY
Cardiac arrest Apoea

Onde J d’Osborn

Figure 1

accidentelle

Management of accidental hypothermia

R. Briot®*, J. Brun®, G. Debaty?, F.-X. Koch?, J.-P. Torres?,
V. Bach®, P. Albaladejo®, V. Danel?

Exemples d’onde J d’Osborn chez des patients hypothermes.

M. Blancher « Hypothermie accidentelle »

Prise en charge d’un malade en hypothermie




Physiopathologie

Rescue collapse :

AC a la mobilisation d'un sujet hypotherme
Mo (50% des hypothermies stade IlI)*

central

Mouvements brusques / treuillage

Ecorce
périphérique

*Sonde gastrique / 10T

After Drop :

Passage de sang froid vers le noyau central
« Aggravation de I'hypothermie
* Risque de FV + Asystolie

T M. Blancher « Hypothermie accidentelle »
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Métabolisme cellulaire cérébral en hypothermie

(Ann Thorac Surg 2002;73:191-7)
© 2002 by The Society of Thoracic Surgeons

Effect of Hypothermia on Cerebral Blood Flow and
Metabolism in the Pi
5 - 6% par °c perdu

Marek P. Ehrlich, MD, Jock N. McCullough, MD, Ning Zhang, MD,
Donald J. Weisz, PhD, Tatu Juvonen, MD, Carol A. Bodian, DrPH, and
Randall B. Griepp, MD

Departments of Cardiothoracic Surgery, Neurosurgery, and Biomathematics, Mount Sinai Medical Center, New York, New York

12 cochons
Refroidis de 37 °‘ca 8 ° C + CPB

{ Mesure :
_;  Deébit sanguin cérébral,
E
g « Consommation O2,
£

» Résistances vasculaires cérébrales

LB gé-:u

Temperatures ( °C)

Fig 3. Cerebral oxygen consumption (CMRO2) on cardiopulmonary M étabol IS m e Ce | I u Ial re Cé ré b ral e n hypoth erm ie

bypass measured in all 12 pigs as described in the text. Data are
from Table 3. When the percentage of base line CMRQO, is calcu-
lated for each pig at each temperature, for the two groups of pigs

combined mean percentage of base line CMRO, (95% confidence . hY o
) 25% * 50 % du niveau de base a 28°c

limits) is 50% (35%, 65%) of base line at 28°C; 19% (13%, 25%) of
base line at 18°C; and 11% (6%, 16%) of base line at 8°C.

W « 19% du niveau de base 4 18° ¢

M. Blancher « Hypothermie accidentelle »



Métabolisme cellulaire cérébral en hypothermie

Probabilité de récupération
neurologique totale Durées « slres »
37° 3-5min
28° 12 min
e 18° 35 min

Utilisation fréquente en chirurgie cardiaque :
no flow de 15 a 30 min en hypothermie

0.4 . 0
induite !
0.2
0.1
15 30 45 60 90
Durée de
'arrét (min)

Figure 18.26: Nomogramme d'une estimation de la probabilit¢é de récupération neurologique
compléte apres un arrét circulatoire total a trois différentes températures du cerveau (d'apres réf 126).
Les durées dites sares sont représentées par les fleches de couleur.

Le froid conserve !

G M. Blancher « Hypothermie accidentelle »
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Exposition accidentelle au froid

Arrét cardiaque et hypothermie accidentelle : Survie
exceptionnelle

Critical Care Medicine

Neurologic Recovery From Profound Accidental
Hypothermia After 5 Hours of Cardiopulmonary February 2014 - Volume 42 + Number 2
Resuscitation

Yvonnick Boue, MD"*? Julien Lavolaine, MD'; Pierre Bouzat, MD, PhD"** Sophie Matraxia, MD%
Olivier Chavanon, MD, PhD?% Jean-Francois Payen, MD, PhD"*?

Femme 55 ans , épuisement dans la tempéte en montagne.

Risques avalanche ++
g - Arrivée des secours : signes de vie puis AC en FV
Echec CEE / Adrénaline (10)

| 2/@ - Alternance RCP (1 min ) / No flow pour descente (1 min ) jusqu’a
S e I'ambulance

Total no flow 12 - 13 min

s M. Blancher « Hypothermie accidentelle »




Exposition accidentelle au froid

Arrét cardiaque et hypothermie accidentelle : Survie

exceptionnelle
Neurologic Recovery From Profound Accidental Management pré hospitalier (2
Hypothermia After 5 Hours of Cardiopulmonary & P P ( )
Resuscitation e |OT
Yvonnick Boue, MD"?% Julien Lavolaine, MD; Pierre Bouzat, MD, PhD"*% Sophie Matraxia, MD* [ ] MCE + MC automatisé
Olivier Chavanon, MD, PhD?; Jean-Frangois Payen, MD, PhD"??
eT°:16,7° C
_ _ e EtCO2: 19 mmHg
e 3 h de route jusqu’au CHU
Ry s e Total low flow 5 h
o P

Hospital management:
* ECMO(AV)
* T° centrale : 16,3°C
* K+ : 5.8 mmol/l
* Pas de trauma
o s 2 mois en reanimation

= 3 mois en centre de rééducation neurologique

Pas de limite de durée de Low Flow si Hypothermie accidentelle a 'origine

ww d'un AC

........ M. Blancher « Hypothermie accidentelle »



Cas particulier de 'avalanché

Electrical Heart Activity Recorded During Prolonged
Avalanche Burial

Giacomo Strapazzon, MD; Wemer Beikircher, MD; Emily Procter, MSc; Hermann Brugger, MD

2 -

Flizart rate {bpm)

(L) uoresa[y

X
\ - 1500
‘ 0\“0

Temperature [*C)
E =

)
P

] ] 120 180 240 30

Time from barial (min)

(Circulaton. 2012:125:646-647.)
@ 2012 Amencan Heart Association. Inec.

........ M. Blancher « Hypothermie accidentelle »



+ 13 adolescents 2 adults leaves Praesto harbo
in  dragon boat

)

* The boat capsizes during attempt to turn, and
all occupants are immersed in 2°C saltwater

« A 16 year old girl manags to swim ashore and
alerts emergency services

« First unconscious victim rescued by
emergency services

circulation

* First victim started on extracorporeal

* Last of 7 victims with circulatory arrest
started on extracorporeal circulation

]
]
J
J
J

€€E€ELELKL

Fig. 1. Time course of accident

14 Victimes retrouvées immergée dans I’eau a 2° ¢ pendant 2 h, non

noyees
7enAC

7 avec activité circulatoire

M. Wanscher et al. / Resuscitation 83 (2012) 1078-1084

Clinical paper

Outcome of accidental hypothermia with or without circulatory arrest
Experience from the Danish Praste Fjord boating accident™
Michael Wanschera*, Lisbeth Agersnapf, Jesper Ravn?, Stig Yndgaard?, Jergen Feldbak Nielsenf,

Else R. Danielsen®, Christian Hassager?, Bertil Romner€, Carsten ThomsenP, Steen Bamungd,
Anne Grethe Lorentzen?, Hans Hegenhaven®, Matthew Davis?, Jacob Eifer Meller **

Table 1
Ustein style report of 14 victims, Victims #1-7 were recovered with circulatory arrest, victims #8-14 with spontaneous circulation,
Patient Age(years) Gender Body mass index Water temperature  Time to first EMS Clasgow coma Airway intubation  Duration chest Core temperature First recorded
(kg/m?) (*C) contact (min) scale compression (=C) rhythm
#1 15 Male 1B 2 121 3 N 57 16.0 VF
#2 16 Male 184 2 121 3 N 56 202 VF
#3 15 Male 216 2 168 3 Y 65 184 Asystole
#4 16 Female 173 2 153 3 Y 88 155 PEA
#5 15 Female 240 2 168 3 Y 58 104 VF
#6 16 Male n7 2 108 3 Y 120 175 VF
#7 17 Male 216 2 108 3 Y 125 21 Asystole
Median (range)  16(15-17) 21,1 (17.3-24.0) 121 (108-169) 3 65 (56-125)
#8 16 Male 5 2 106 15 N ND B! Sinus =
#0 16 Female 20,1 2 108 3 Y 1-2 230 PVC E
#10 16 Female 247 2 a1 15 N ND 364 Sinus =
#11 16 Female 2290 2 104 12 N ND 75 AFIB %
#12 17  Female 3268 2 96 15 N ND 375 Sinus -
#13 16 Female 277 2 113 15 N ND 350 Sinus 5
#14 33 Female 225 2 96 12 N ND 28.0 Sinus =
Median (range)  16(16-33) 238(20,1-27.77 104 (91-113) 15 (3-15) g
&
5]
Patient Time to ECMO pH Lactate (mmol/1) Temperature at Duration of ECMO pH at ECMO stop Length of hospital Glasgow coma E
(min)" ECMO termination (min) stay (days) scale at hospital g
discharge o
#1 178 6,50 210 40 338 161 7.19 10 12 Fg
#2 179 662 18.0 36 329 149 7.15 10 15 E
#3 233 643 230 36 319 120 712 11 11 =
#4 241 6,61 240 40 36 245 7.30 10 15 =
#5 226 690 93 23 34 127 7.00 17 15 f
#6 228 6,52 20 36 354 109 718 11 14 §
27 2232 £.04 113 40 365 2614 738 10 15
Median(range) 226 (178-241) 6.61(6:43-6,04) 21,0(04-24) 3.6(2.3-40) 340(31.9-365) 140 (100-2614) 7.18 (7.00-7,38) 10(10-17) 14 (11-15)
#0 ND 7.00 47 42 ND ND ND 4 15
#10 ND ND ND 42 ND ND ND 2 15
#11 ND 727 09 43 ND ND ND 2 15
#12 ND ND ND 30 ND ND ND 1 15
#13 ND 733 09 38 ND ND ND 3 15
#14 ND ND 30 ND ND ND 2 15
Median (range) @ 30(35-43) 2(1-4) 15

ECMO, extracorporeal membrane cxygenation; EMS, emergency medical services: N, no; ND, not done; PEA, pulseless electrical activity: PVC, premature ventricular contractions; VF, fine ventricular fibrillation: Y, yes,

* p<0,02,

Survie 100% dont 80 % en état neurologique normal !

_————————
=z '

RESUSCITATION |




Clinical Paper

Cardiac arrest due to accidental hypothermia—A 20 year review of a

rare condition in an urban area”

A. Schober?, F. Sterz®*, C. Handler®?, I. Kiirkciyan?, A. Laggner?, M. Roggla?,

M. Schwameis”, C. Wallmueller?, C. Testori®

2 Department of Emergency Medicine, Medical University of Vienna, Austria
® Department of Clinical Pharmacology, Medical University of Vienna, Austria

Vienne, Autriche : Zone Urbaine
3 800 AC avec RACS screenés

RESUSCITATION

18 AC dues a une hypothermie accidentelle, évalués par CPC a 6 mois

Causes of hypothermia.

Total @rab]e @ Unfavourable outcome p value
N(%) 18(100) 9(50) 9(50)
Me ic disorder 3(17) 0 3(17)
12(67) a(50) 3(17)
rauma 1 o 1 LS.
End stage disease 1 1] 1 n.s.
Unknown 1 0 1 n.s.
Rescue collapse leading to CA 12(67) 7(58) 5(42) ns.

Data are presented in as n (%), CA, cardiac arrest; n.s., no significant difference.

2014

Survie 50 %, Meilleur pronostic en cas d’intoxication

Table 4
Patients with favourable cutcome.
E] 4 E & 7 & o
F M » F F
& 43 46 30 37
Mo ves Mo ves w0

Intoxication

Intoxication

Intoxscation

Intoxscation

A 10 RS Y

Asystole VF Asystole PEA VF VF VF VF Asystole

Osborne waves LEBE Osborne waves+LEBE  Oshbome waves Osborne waves  Osborne waves  Osborne waves + LEEE  Osborne waves Oshome waves

o 165 315 12 55 205 1 as unknown

240 24.6 2353 260 24.0 o 23E nz

ECPB ECPE ECFB air commvection + fuids ECFB air convection + fluids E +fluids  ECPB

160 2z0 130 230 210 350 [ 360

200 250 130 300 a0 7o 530 AG0 GO0

240 440 150 380 1002 420 650 500 GE0

ves Yes o ves Yes ves ves ves ND

T 2z Ex T 21 T = =T x

726 7.186 7.28B 7227 700 7235 7.241 7.233 7293
Serum lactate mms 56 2.8 a8 07 18 pLE 87 7.5 &1
Serum glacose aft 134 240 179 123 120 o0 E] 152 G52

Gh- mgidl

XK [ BLOZ) X U,

CA, cardiac arrest; ROSC, return of spontaneons circulation: CPC, cerebral performance category

branch block: WF, ventricular fibril
snantanamars cirrnlation in

, PEA, pulseless electric acti

ronse ated natie

ts and From e

at admission if not indicated differently; LB8E, left bundle
erval was calculated from cardiac arrest to restoration of



Thése I. Moustapha 2013

Facteurs associ¢s a la survie dans les hypothermies stade IIT et IV

Publication en cours

16d dasslers
ctudids

4F pralicnls 128"

Facteurs biologiques corrélés a la survie

Variable Total Survivants Décédés
MNombre (%) 48 (100) 24 (30) 24 (50)
Sexe
-Homme 28 (58) 11 (39) 17 (61) : e sl 16
amelenLouns a e -
-Femme 20(42) 13 (B5) 7(35) T activite conicruée
Age médiane [11Q]* 45 [25-66.5) 53.5 [35-689] 39 [21-61) __—r—
Circonstances 1 .
-Expo. Froid 27 (56) 12 (44) 15 (56) e IJnmaI il 13 survivants
-Avalanche 13(27) 6 (46) 7 (54)
Noyade & (17) 6(75) 2(25)
Diagnostigues associés : 2 survivanly B survivanls
-Intoxication 14 (29) o (64) 5 (36) l preEtEy I PCA ) Sl P2
-Traumatisme 18(38) B(44) 10 (56)
Température initiale 26 [24-27.2) 76 [24-27.2) 5.6 [23.3-27.7] \/
Durée PEC 60 [45-107] 53 [45-100) 20 [44-127)
ECLS 23448} 139} 1461 Activité cardiaque conservée
Arrét cardiague 32 (67) 11 (33) 21 (67) i
-Arrét initial’ 15(31) 3(20) 12 (80) 80% de survie
-Arrét secondaire® 17 (35) B(47) 9 (53)
ACC instable
Low-Flow 80 [2B-157] 49 [16-109] 120 [45-160] ECLS 2
Survie 100%

Rescue Collapse 50 %

' AllS

K+/TP/TCA

l RACS 5 l 10 éligibles \
. |,
ECLS 8 - arrét asphyxique 1 ‘
Survie 0% - Comorbidités importantes 1
A

Arrét initial : survie
neprologiquement satisfaisante 0 %

Comafocalisé initial 1
Polytraumatisme 2

RACS T

Hétérogenéités des situations et des techniques de réchauffement
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Mesure de la température

Attention fiabilité mauvaise ! Mais sous estimation

DataTherm®Il

24h TEMPERATURE MONITOR
CONTINUOUS TEMPERATURE MONITOR

USER INSTRUCTIONS

Model KD-2300 CE 0118

Thermometre épi tympanique

. T° centrale
Pas de neige de le CAE _ o
) . 0 on Geratherm* Medical AG
Pas d’obstacl 8 cm de I'arcade dentaire (activité Fahvenhsistase 1
aS O S aC e CIfCUlatOlre) Germany

Activité circulatoire 1/3 inf cesophage si AC

Attention patient ventilé et sonde dans le pharynx = surestimation = Danger



Techniques de réchauffement externe des hypothermes

FieLD TORSO-WARMING MODALITIES
A ComPARATIVE STUDY UsinGg A HUMAN MoODEL
J. Peter Lundgren, MD, Otto Henriksson, MD, Thea Pretorius, MSc, Farrell Cahill, BKin,

PreHOSPITAL EMERGENCY CArRE  Juny/SerTEMBER 2009 Vowume 13/ Nusmser 3

Immersion 30 min a 8°c

+ Buspirone + Méperidine

Chemical Heat Pack



Techniques de réchauffement externe des hypothermes

FieLD TORSO-WARMING MODALITIES
A ComPARATIVE STUDY UsinGg A HUMAN MoODEL
J. Peter Lundgren, MD, Otto Henriksson, MD, Thea Pretorius, MSc, Farrell Cahill, BKin,

PreHOSPITAL EMERGENCY CArRE  Juny/SerTEMBER 2009 Vowume 13/ Nusmser 3

Enlever les habits mouillés et sécher .... si possible



Techniques de réchauffement externe des hypothermes

En montagne ..

Mieux vaut isoler que déshabiller
Utilisation des Bubble wraps



Techniques de réchauffement externe des hypothermes
Intra hospitalier

Hypotherme avec activité circulatoire conservée

Pas > 90 mm Hg, rythme sinusal
T°>28°cC

Table 3. Effectiveness of Rewarming Techniques.

Technique Rewarming Rate Indication
€

Without cardiac support

Warm environment and clothing, warm sweet drinks, 2 HTI

and active movement® (dependent on metabolic rate)*

Active extemal and minimally invasive rewarmlng (warm 0.1-3.4 HT Il or HT Il with cardiac stability
ed.a

ment,chemical electrical or

packs or blankets and warm parenteral ﬂLuds)

Peritoneal dialysis*® 1-3 Uncertain
Hemodialysis®® 2-4* Uncertain

Thoracic lavage®22 3% HT IV when ECMO or CPB not available
Venovenous ECMO** 4= Uncertain

With cardiac support

Venoarterial ECMO** 6% HT 11l with cardiac instability or HT IV

CPB? 9% HT 11l with cardiac instability or HT IV

when ECMO not available

* Value is approximate.

Surveillance Dextro ++ (hypo ou hyperglycémie
tres fréquentes)

Couverture a air pulsé
Solutés réchauffés

Techniques « anciennes » a réserver
pour des circonstances
exceptionnelles

Thoracic lavage in accidental hypothermia with cardiac arrest —
report of a case and review of the literature™

_ ) Brian R. Plaisier *
Resuscitation §§ (2005) 00-104

Si réchauffement < 1°c par heure .. Discuter ECMO




ECLS / ECMO

Abord chirurgical du Scarpa

Vitesse de réchauffement: 4°a9°/h
Minimum 2 h pour atteindre 34 ° C, Gradient max (T° ECMO — T° Patient) = 8 °c

Si AC : Maintenir une hypothermie thérapeutique 48 h (34°) sauf si trauma associé

Garder TECMO pendant 24 h ... SDRA post ischémie reperfusion ?



Triage : Hypotherme en état de mort apparente Vs Patient DCD

# Mon=survivors.
20,0+ W Survivors

Le potassium seul critere validé pour le triage

i

RESUSCITATION

First measured serum potassium, mMol-L-1

= THT |
[K+] > 10 a 12 mmol / | = Arrét de la réanimation & ...] -
5 e 5; p .-" £oq

L T T T T T T T T
BE.DD E.20 EAD E.ED 8.1 T.00 T.20 740

pH

Fig. 4. Distribution of pH and serum potassium concentrations between 34 sur-
vivors and non-survivors with accidental hypothermic cardiac arrest admitted to

Autres Crltéres non Valldés the University Hospital of North Norway (UNN Tromsa) during 1985-2013.

La coagulation ( TP significativement plus bas et ratio TCA significativement plus haut chez les
non survivant)

, ; ) Resuscitation 85 {2014} 1204-1211
Lactatemie (plus élevé chez les non survivants)
PH (plUS baS) Clinical Paper
“Nobody is dead until warm and dead”: Prolonged resuscitation is
warranted in arrested hypothermic victims also in remote areas - A
retrospective study from northern Norway*™

Jonas Hilmo®*, Torvind Naesheim>%¢ Mads Gilbert<d-f
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Prise en charge en pratique

Patient's trunk feels cold on examination
or core temperature is <35°C

i

Vital signs present

Impaired consciousness

—_

No

¥

L

Transport to nearest hosp

ital

ifinjured; consider on-site or
hospital treatment if uninjured

™~

fhnspital cardiac instability‘

Systolic blood pressure
<30 mm Hg

Ventricular arrhythmias

Core temperature <28°C

Mo to all Yes to any

HTI

ransport to || Transport to

Provide warm environrflent nearest hospital with
and clathing W propriate || ECMO or CPE
Provide warm sweet drjpks rwaspi:al
Encourage active move
ment l L
HT lerill

Minimize movements to
prevent arrhythmias
Prevent further heat loss
Use active external and
minimally invasive

rewarming technigues
Provide airway manage-
ment as required /

N

1
Mo

¥

Obvious signs of ireversible
death

Valid DNR order

‘Conditions unsafe for rescuer

Ayalanche burial 235 min,
airway packed with snow,
and asystale

Mo to al Yes to any

Start CPR, do not delay
transport

Prevent further heat loss

Provide ainway management
and up to 3 doses of
epinephrine (at an IV
or 10 dase of 1 mg)
and defibrillation

|

arrest

Cardiac arrest before cooling
Major trauma
Witnessed normothermic

Avalanche burial <35 min

Mo to all

Yes to any

¥

Consider tests to
confirm need

for ECMO or or treat per super-
CPB vising doctor
Core

Transport to nearast
appropriate hospital

P
<37°C

Serum potassium
<12 mmalliter

T
Yes toall

b

Transport to hospital with ECMO or CPE;
do not terminate CPR

I

Prepare for multiorgan failure and need HT IV
for ECMO respiratory support Cardiac Rewarm with ECMO or CPB Mo
Provide post-arrest management =—instability{ If ECMO or CPB not available, provide [ -
. 5 . . ROSC
Consider therapeutic hypothermia resolved CPR with active external and alter-
32-34°C for 24 hr native internal rewarming

Rewarm to 32°C core temperature

1
Mo to any

Consider termination
of CPR

Consider termination
of CPR

&
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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

HT1 : Isoler du froid, possibilité de
boire des boissons chaudes, solutés
chauds ...

HT 2/ 3 : Isoler du froid, minimiser
les gestes invasifs, Manipulations
délicates

VVP, I0T / VA : Si indispensable !
(détresse ventilatoire uniguement)

 Réchauffement actif non invasif : Air
Pulsé, Solutés chauds

* Si échec du réchauffement,
instabilité rythmique ou inefficacité
hémodynamique .. Discuter ECMO

M. Blancher « Hypothermie accidentelle »
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Prise en charge en pratique

|| REVIEW ARTICLE ”

CURRENT CONGEPTS

Accidental Hypothermia

Douglas J.A. Brown, M.D., Herm
and P

M.D,, Jeff Boyd, M.B., B.S

Patient's trunk feels cold on examination
or core temperature is <35°C

‘ Vital signs present ‘
I

) HT 4 : Etat de mort apparent

¥

. . Obvious signs of ireversible
Impaired consciousness
death
Valid DNR order

‘Conditions unsafe for rescuer
Ayalanche burial 235 min,
airway packed with snow,
and asystale

1. Confirmer AC (1 min d’enregistrement ECG)

1

No Yes No to al y A H .
| i i ; 2. Ne pas réanimer :
Transport to nearest hospital Prehospital cardiac instability Start CPR, do not delay Consider termination . . .
ifinjured; ider on-sit Systolic blood r t fCPR
hospial resment funimjued] | <30 mn g Prevent uher st loss. \—‘ Risques ObJeCtIfS

Ventricular arrhythmias Provide airway management

7
Core temperature <28°C and up to 3 doses of C I
b3t orps gelé

or 10 dose of 1 mg)

o Tal Yes:;“ any and defibrillation Décapitation

HT1 Transport to (| Transport to 1
Provide warm environment nearest hospital with Cardiac arrest before cooling
and clothing appropriate || ECMO or CPB Major trauma
Provide warm sweet drinks hospital Witnessed normothermic
Encourage active move- arrest
ment ] L Avalanche burial <35 min

——— 3. RCP + 3 CEE max + 3 X 1 mg adrénaline

Minimize movements to

Motoall Yes to any
prevent arrhythmias N \ m r
Prevent further heat loss AI IA
Use active external and Consider tests to Transport to nearast a-X ( e CO
mi'\\ma_l Yy invasive confirm need appropriate hospital
rewarming technigues for ECMO or or treat per super-
Provide airway manage- CPB vising doctor
ment as required Core temperatura
=32'C
4. Transfert vers centre ECMO
<12 mmolfliter

ot Confirmer Hypothermie « pure »

— Triage [K+]

do not terminate CPR

! > 12 mmol/l Stop

Prepare for multiorgan failure and need HT IV <
for ECMO respiratory support Cardiac Rewarm with ECMO or CPB L - 8 I I ” I I I / I E‘ M O
Provide post-arrest management instability] If ECMO or CPB not available, provide —Rggc—— Conside " termination 0
. . of CPR
Consider therapeutic hypothermia resolved CPR with active external and alter-

32-34°C for 24 hr native internal rewarming
Rewarm to 32°C core temperature

N : . . : . . °
Hypothermie thérapeutique Amines inefficaces au dessous de 30 ° ¢

N ENGL] MED 367;20 NEJM.ORG NOVEMEER 15, 2012
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Orientation

HT 1 (jusqu’a 32°c) Gérable dans tous les centres hospitaliers.

HT 2 (28° a 32°c) Transfert recommandé vers un CH qui dispose d’'une ECMO
Attention si réchauffement inefficace.

HT 3 et 4 (< 28°c) Transfert obligatoire vers CH avec ECMO.

Table 2. Staging and Management of Accidental Hypothermia.=

Typical Core

Stage Clinical Symptoms Temperaturey Treatment
HTI Conscious, shivering 3510 32°C 'Warm environment and clothing, warm sweet drinks, and active movement
(if possible)
HTIl  Impaired consciousness, <32 to 28°C Cardiac monitoring, minimal and cautious movements to avoid arrhythmias,
not shivering horzontal position and immobilization, full-body insulation, active external

and minimally invasive rewarming techniques (warm environment; chemical,
electrical, or forced-air heating packs or blankets; warm parenteral fluids)

HT Il Unconscious, not shivering, =28 to 24°C HT Il management plus airway management as required; ECMO or CPB in
vital signs present cases with cardiac instability that is refractory to medical management
HTIM  Movital signs <24°C HT I and 11l management plus CPR and up to three doses of epinephrine (at

an intravenous or intraosseous dose of 1 mg) and defibrillation, with fur-
ther dosing guided by clinical response; rewarming with ECMO or CPB (if

available) or CPR with active external and alternative internal rewarming

# Hypothermia may be determined clinically on the basis of vital signs with the use of the Swiss staging system.'® CPB denotes cardiopulmonary
bypass, CPR cardiopulmonary resuscitation, and ECMO extracorporeal membrane oxygenation.

T Measurement of body core temperature is helpful but not mandatory. The risk of cardiac arrest increases as the core temperature drops be-
low 32°C and increases substantially if the temperature is less than 28°C.'*** To convert values for temperature to degrees Fahrenheit, mul-
tiply by 9/5 and add 32.

&

........
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Cas particulier de 'avalanché

Electrical Heart Activity Recorded During Prolonged
Avalanche Burial

Giacomo Strapazzon, MD; Werner Beikircher, MD: Emily Procter., MSec; Hermann Brugger, MD

= 160: WM
E 150 l FHTt — E50HF
T /]
I_: i Il — HHH}
N 13 - | ;

104 [l | 1500 g
_ »-Perspnne nlest mort avant d’avoir été __ °
T | | réchauffé!
g - ' e
F

LU | i | 1 1 : — | .hl... YT i A0

[i] =1 12400 RN 240 30
Time fromm barial (min)

(Circulattorn. 201 2; 125:646-647.)
@ 2012 Amencan Heart Association. Inc.

Centre Hospitalier adapté a la gravité

Nom du Médecin :

AVALANCHE VICTIM RESUSCITATION CHECKLIST
(OXCAR MIDCOA Cxt 2035, Kt A, Mlarches M, oo T, By S

Dépister I'hypothermie accidentelle « pure » : 10 % favorisée par une poche a air

(situation rare mais pas exceptionnelle)

Chercher les signes de vie « électriques » pendant au moins 1 min



Conclusion

« Penser a I’hypothermie accidentelle »

Survie 50 % (AC) a 100 %

Sl I'hypothermie n’est pas précédée d’hypoxie, de traumatisme ou d autres
causes pathologies intercurrentes ’
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Conclusion

« no one Is dead until warm and dead »

Anna Bagenholm, MD

Never Give Up !

Lancet. 2000 Jan 29;355(9201):375-6.
Resuscitation from accidental hypothermia of 13.7 degrees C with
circulatory arrest.
Gilbert M, Busund R, Skagseth A, Nilsen PA, Solbg JP.

13.7 °c record du monde de I'hypothermie
accidentelle la plus profonde
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