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1984 - 2003 (n=2782) o : Critical burial: a burial in which the head and
s ALPINE COUNTRIES (m): FRANCE, SWITZERLAND, AUSTRIA, GERMANY, ITALY. chest are buried under snow

NORTH AMERICA (®): USA, CANADA.
Non-critical burial: head and chest not buried
under snow

Pasquier M et al. Resuscitation 184 (2023):109708
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Fig. 2. Survival curve for Austria (solid line) and Switzerland (dashed line) for com-
pletely buried victims between 2005 and 2013.

Procter €, et al. Resuscitation 2016; Aug: 105:173-6. doi: 10.1016/j resuscitation 2016.06.001. (1):56-61

EVERY SECOND COUNTS

DETERMINING THE POSITION WITH AN
AVALANCHE BEACON TAKES 3-5 MINUTES
AND EXTRICATING THE VICTIM FROM 1M
WITH A SHOVEL TAKES 10-15 MINUTES

u EXTRICATED ALIVE
"

EXTRICATED DEAD

RESPECTIVETOTALS

ANALYSIS OF THE COMPREHENSIVE DATA ON VICTIMS EXTRICATED ALIVE OR DEAD
IN ALL AVALANCHE ACCIDENTS IN SWITZERLAND 1981 - 2001 ACCORDING TO EXTENT OF BURIAL

%

e

TOTAL NUMBER
OF VICTIMS

1603
(78.2%)
446
(21.8%)

2049
(100%)

Brugger H, Durrer, B, Adler-Kastner L, Falk M, Tschirky F. Resuscitation 2001

EXTENT OF BURIAL .
Critical Non-critical
COmNS . R ),

369 1233

(48.7%)

389

(51.3%)

758 1290

(37%) (63%)

* ALL P VALUES < 0.001 (PEARSON'S CHI-SQUARE)
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Extreme Cooling Rates in Avalanche Victims:
Case Report and Narrative Review

hvistof Mitermar! Eva Foid?” Bemd Wallner > Hermann Brugger *® and Peter Paal®®

macazen

Contributing factors to

fast cooling are

« sweating

* impaired

consciousness

no shivering

wearing thin

monolayer

clothing

« head and hands
uncovered

< an air pocket, and
development of
hypercapnia

« being slender

Outcome
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Avalanche survival in Canada vs. Switzerland
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Haegeli P, Brugger H, et al. CMAJ 2011 Apr 19;183(7):789-95
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Avalanche survival in Canada vs. Switzerland
100 Switzerland Canada
1. Influence of trauma
on survival phase
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OPEN ' Effects of snow properties on
humans breathing into an artificial
air pocket — an experimental field
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Hypothermic vs.
normothermic CA
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l avalanche victims with cardiac arrest n =55 ‘
pe——

e i ~

9 burial >35 min n=11

v 4 4
ROSCatscene n=1 ROSCatscene n=0
(cPRterminated n=1) (cPR terminated n=5)

partial buri burial < 35 min

13
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13 4 13
[sunvedto dhare =0 | [ survived o dishare =5+ || suivedtodischarge n =0

Fig. 1. Management and outcome of avalanche victims with out-of-hospital cardiac arrest (n=55). Abbreviations: * two of five survived with full neurological recovery
1).ROSC:

Moroder L et a. Resusctat doi: 10,101 tion 2015.01.01
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Clinical Paper
Outcome of avalanche victims with out-of-hospital cardiac arrest* (!) Cosdliis
Luca Moroder?, Birgit Mair*°, Hermann Brugger ¢, Wolfgang Voelckel *¢, Peter Mair"*
0 s
. h 13,1010 Viemna,Ausria
'EURAC Research, Vil Druso 1, 39100 Blzan, I
0 5010 Saburg Austra
19
d neurologial « " burial (upto
35min)
Patient Duration of ROSCafter  GCS  SBP*(mmHg)  CT*('C) pH*  Lactate’ (mmolL™')  Total body CT ICUstay (days)  CPC
burial (min) scan”
Male s9years 10 a0 3 T a1 Lingocdema 2 L
Male Z5years 15 3w s 7m 88 Biaersilong 2
preumothorax
Female, 30years 15 Bis FRTT o 2 10 16 4
Male,yeirs 20 Bs 3w 3 m ne Brainoedema 10 3
Male 31years 20 s o 4 ess 109 Pmonary 22 4
nfiation,
aspraion
brain oedema

'ROSC = restoration of spontaneous circulation, BLS = bystander CPR, ALS = advanced life support by emergency physician, GCS = best pre-hospital Glasgow Coma Score afer
0sC, cr - cpe

Moroder L et al. Resuscitation. 2015 Apr;89:114:8. doi 10.1016/}resuscitation 2015.01015.

Hypothermic
cardiac arrest
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Revised Swiss Staging

Stage 1 Stage2 Stage3 Staged
“Painful” or “Unconscious”  “Unconscious” from AVPU

> Clinical findings' “Alert” from AVPU “Verbal” from AVPU from AVPU AND
Vital sigas present No detectable vital signs*

‘According to good clinical

Oxygen .

practice, (goal: SpO:

Carbohydrats Warm sweet tea, sweet bars Glucoseiv./ i0? Glucose i.v. / i,

Active movement + .

Passive rewarming, + .

Active rewarming ) + +

Cautious mobilization /
horizontal transport if
possible

Defibrillation pads. v

Intubation

Hypothermia CPR v

Defibrillation 7

Musi M, et al Resuscitation 2021. May;162:182-187
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journal homepage: www.elsevier.com/locate/resuscitation

Clinical paper

Clinical characteristics and outcomes of m
witnessed hypothermic cardiac arrest:
A systematic review on rescue collapse

C. Frei®, T. Darocha®, G. Debaty°, F. Dami“, M. Blancher®,
P.N. Carron®, M. Oddo*®, M. Pasquier **

» Hypothermic CA only <30° C
« Survival at hospital discharge 73%
+ Neurologically favourable outcome 89%

Resuscitation. 2019 Apr;137:41-48. doi: 10.1016/j.resuscitation. 2019.02.001.
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Commentary and concepts
Delayed and intermittent CPR for severe accidental hypothermia™

Les Gordon*", Peter Paal -+, John A. Ellerton ¢, Hermann Brugger"
Giles J. Peek "/, Ken Zafrenh¢

Wi

d
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Austria
Birbeck Medical Group, Penrith, Cumbria, United Kingdom

Institute of Mountain Emergency Medicine, EURAC Research, Bolzano, Italy

& Medical University Innsbruck, Austria

" East Midlands Congenital Heart Centre, United Kingdom

 Glenfield Hospital, Leicester LE3 9QP. United Kingdom

J EuroELSO Steering Committee, United Kingdom

. usn
! Medical Director, Alaska Mountain Rescue Group, USA
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JCPR DELAYED AND INTERMITTENT CPR IN HYPOTHERMIC PATIENTS WHEN @'% ReSoechnrion
CONTINUOUS CPR IS NOT POSSIBLE DURING DIFFICULT RESCUE MISSIONS OUNCIL

Cardiac arrest confirm

Machanical chost comprossion device availablo?

Nocossity to transport and inability for continuous CPR

Coro tomp <28°C
or unknown, unequivocal
hypothermic.

Cors tomp >28°C,
‘pationt warm

Confirmed core
tomperature <20°C

Strongly consider HEMS or
P

‘wait for mechanical CPR

Alternating 5 min CPR and S min CPR and
=5 min without CPR 0 min without CPR
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Lott C, et al, Resuscitation 2021. Apry161:152-219
10 184 (2023) 109708
Available online at ScienceDirect
EUROPEAN
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Review
On-site treatment of aval he victims: Scoping
review and 2023 recommendations of the
international ission for in emergency
medicine (ICAR MedCom)
M. Pasquier®”", G. e, A »#9b, p. Paal™*, K. Zafren"'",
K. Oshiro"®, C. Artoni™, C. Van Tilburg™®”, A. Sheets”®", J. Ellerton®,
K. McLaughlin"*®, L. Gordon"“:", R.W. Martin ", M. Jacob ““*, M. Musi""®,
M. Blancher*™”, C. Jaques”, H. Brugger®®°
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I
icP DELAYED AND INTERMITTENT CPR IN HYPOTHERMIC PATIENTS WHEN @.% A o
CONTINUOUS CPR IS NOT POSSIBLE DURING DIFFICULT RESCUE MISSIONS.

Cardiac arrest confirmed

for continuous CPR

Coro tomp >28°C, Core temp <28°C
pationt warm

rmed core

Cor
or unknown, unequivocal z
b =k temperature <20°C

othermic

Strongly considor HEMS or Altornating 5
‘wait for mechanical CPR <5 min wi

Altornating 5 min CPR and
210 min without CPR

Lott C, et al. Resuscitation 2021. Apr; 161:152-219.
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Treatment

28

29

Provider at the head of the patient when the face is exposed!

[ [ )

( Duration of burial )

g -
<60 minutes > 60 minutes

Presumed asphyxia Pos:

ble hypothermia

Il

Check for signs oflfe for
o more than 10 seconds?

Check for signs of lfe for
up to 1 minute?

ECG monitoring as soon
as possible if available

Give five rescue breaths

Start CPR as soon as possible®

I

0 not sart CPR f burial duration > 60 min & obstructed airway & asystole

I

X TS

Critically buried avalanche victim with signs of life

« Gentle handiing and consider potentil rauma
*Transfer o the most appropriate hospital

Pasquier M et . Resuscitation 184 (20231109708 30
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— R v Discontinue / Do not start CPR
)

—_— Durationof [ () 230°Cor A Termination of
burial min [N unknown PP| CPRif no ROSC

>60 min <30°C after 20 min'.

or unknown

Transport with ongoing. Measure potassium;
CPR to hospital with ECLS® calculate HOPE score®

<30°Cor
unknown

=

Consider

Ocsophageal NGNS termination of
temperature [ CPRf no ROSC

after 20 min

Patent /
unknown

Obstructed?
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RESEARCH ARTIGLE
A concept for optimizing avalanche rescue
strategies using a Monte Carlo simulation
approach
i , Peter Paal®*, Jil
Reweger et l. PLos One 2017, 12(5}: 0175877
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Managing multiple avalanche casualties
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34
1 I (a) “ Both patients
At least one patient
+ Patient 1 needing CPR|
tCPR (min)
* Optimized strategies can be calculated with the Monte Carlo method
*  With limited personnel CPR<20 min
Reiweger |, et al. PLoS One 2017; 12(5): e0175877. 36
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Vi Intcmational Journal of
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: Avalife

Article
AvaLife—A New Multi-Disciplinary Approach Supported by
Accident and Field Test Data to Optimize Survival Chances in A Survival Chance Optimized Decision Support Tool

Rescue and First Aid of Avalanche Patients & Avalanche Patient Protocol

Manuel Genswein '*, Darryl Macias 2, Scott McIntosh 3, Ingrid Reiweger *, Audun Hetland * and Peter Paal ®

» Effective Search & Excavation & Medical Treatment
» Focus available resources on the most life-saving tasks
» Decision support tool with integrated patient protocol
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AvaLife Overview of Modules AvaLife Modules

Search and Excavate

Out-0f-Hospital

Avalanche Accident- Start herel"

Medical Transport In-Hospital

Search and Priority (ats only)

Medical
Treatment

(aLs only)
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AVGL/fe Modules AvaLlfe Modules

Search and Excavate Search and Excavate
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AVGL/fe Modules

Search and Excavate
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AvaLlfe Out-Of-Hospital-Medical Treatment

Head access time W m

BURIALDURATION W .
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Five rescuebreaths®
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Treatifthreatening
conditions and injuries

MountainSafety.info
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AvaLife Out-Of-Hospital-Medical Treatment

‘Search and Excavate (———---
No.

Head access time h mm

) Trauma
Asphyxia Hypothermia Minimal Survival

- e Normothermic Chances
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Owo
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o
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AVGL/fe Out-Of-Hospital-Medical Treatment (asphyxia, normothermic) A VaLlfe Out Of-Hospital Medical Treatment (Hypothermia)
|

[
a

Hypothermia

Wastheairway

fully obstructed?

O~ N

StartCPR®

Injuries ncompatible
withifer”

Injuries incompatible
with fifel

Postpone full excavation

Full excavation; check and first aid for all patients as req
Avoid further cooling, CPR® for patients in cardiac arrest.

Full xcavation; checkand irstaid for allpatients asrequired. | Postpone full excaation
‘hvid furthe coking, CR*for patients i cardiac arrst. s

MountainSafety.info
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Genswein M, et l Int ) Environ Res Public
Health. 2022 Apr 26:19(9)5257. "
o 103390/ jerph19095257.

—_—
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)
Genswein , etal. Int Environ Res Public
Health. 2022 Apr 26,19(0):5257.
doi:10.3390/ijerph19095257.
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AvaLife Modules

Hypothermia Stﬂgia (BLS version)
T = D Hypothermia Staging Revised swiss system
S stage /Symptoms Measures Thecoldrthe paten:
S ~Theless heat producton
it nd condons || & [rs—
e S .
E o Avcid further cooling, move careully
. . ~Theighertherisk
e 1O | e || 3 :
P ] [
Injries and conditons = . Aoply vl e Out O HosptaMedcl et
Incompatble X 0 \Qsmmal bt
Sgmatlfer® e ]
|

(Genswein M, et al. IntJ Environ Res Public
Health. 2022 Apr 26,19(9):5257.
‘o 103390/ jerphi 085257
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_ Conclusions
AVGL/fe Modules
* Asphyxiation common
@ (815 version) ¢ Good outcome with

Intermittent CPR: Mean of Last Resort!

— short burial
Measures — ROSC on BLS or
— long burial and hypothermia

=
S

* Avalife can be used for single and multiple burial scenario
with lack of resources

* CPR duration 6min in reverse triage, otherwise continuous
unlimited CPR

* Treatment in appropriate hospital
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