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H A N D O U T



Sponsors



9h00 Opening of the meeting
9h15 Actuality on cave rescue in Switzerland A. Nauer
9h30 e-Rés@mont: Development of a smartphone application to assess and guide treatment of 

acute mountain sickness by telemedicine in the Swiss Alps
N. Holthof

9h45 Advanced airway management & HEC operations U. Pietsch
10h00 First SGGM Mountain Emergency Medicine Course P. Métrailler
10h15 Pause
10h45 Skitourenguru: digital skitour planning in Switzerland G. Schmudlach
11h00 Characterizing conditions leading to severe avalanche accidents and rescue interventions F. Techel

11h30 Technical and medical requirements for HEMS avalanche rescue missions,
a 15-year retrospective analysis in a HEMS in Switzerland

A. Kottmann

11h45 Forensic basics for mountain rescuers C. Schön
12h00 General Assembly SGGM/SSMM C. Schön
13h15 Severe Hypothermia after a crevasse fall – successful resuscitation after 5h44 of cardiac 

arrest
M. Kuhnke

13h30 A frozen tragedy on Pigne d’Arolla F. Roten / P. Gaspoz
13h45 Hospital management of the hypothermic victims of Pigne d’Arolla Hospital teams
14h00 Hypothermia outcome prediction after extracorporeal life support for hypothermic cardiac 

arrest patients: The HOPE score.
M. Pasquier

14h15 Pause
14h30 The mountain guide first aid kit, what’s new in 2018? P. Métrailler / D. Walter
14h45 Prehospital administration of blood products in Switzerland O. Kreuzer / O. Reisten / Ph. 

Venetz
15h00 Terrestrial rescue on the Mönch M. Lei

15h15 Effect of body position on management of buried avalanche victims B. Wallner

15h30
Öffentlicher Filmvortrag:

„Im Polarmeer überlebt: Dort beginnen wo die meisten Anderen aufhören“
Thomas Ulrich, Polarfahrer, 
Bergführer, Abenteurer

16h45 Closure of the meeting











A smartphone application to assess and guide treatment of
acute mountain sickness by telemedicine in the Swiss Alps

Niels Holthof
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What is e-Rés@mont?

• International project: Switzerland – France – Italy

• Funded by the European Union through the Interreg-
program, Swiss contributions by the Canton of Valais,
Lotterie Romande

• Cooperation between medical and rescue services
across the international borders of the Mont Blanc
massif 

• MedMont (2006-2008), Résamont (2009-2011),
Résamont2 (2013)



What is e-Rés@mont?
• e-Résamont = further developing applications of

mountain medicine in the Mont Blanc area

• Project duration: 18 months, June 2016 –
December 2017

• Multiple organizations involved:



The Swiss Project
• Development and testing of a smartphone

application dedicated to telemedicine

• Assess and guide treatment of AMS in the Swiss
Alps

• Two partners (GRIMM / HES-SO)



Acute mountain sickness (AMS)

Generally develops at 2500m and higher (symptoms have been
described at 1500m!), 6-12 hours after arrival at altitude

Monte Rosa 2820m 9%
Mönchjoch 3650m 34%
Margharita 4559m 52%
Maggiorini M et al. BMJ 1990;301:853-5.



Why a smartphone application?

• Insufficient knowledgeand misconceptions among
the public regarding pathophysiology, prevention
and treatment of AMS

• The application would aim to be aportable
information resource and provide tools for:
• Prevention
• Patient self-evaluation and decision-making
• Guiding telemedical consultations



Development plan

Focus group (hut staff, guides, alpinists, trekkers)
-> Evaluate public knowledge of AMS

Online market study
-> Evaluate relevant content / application functions

Application development

Field testing

Feedback
-> Satisfaction survey



Relevancy for the alpine hut staff



Relevancy for the alpinist



Online market study (n=396)

< 50% of the public could correctly cite the complete
set of AMS symptoms



Online market study

• Most cited symptoms: headache 91.7%, nausea
75.3%, fatigue 63.9%, vomiting 53.8%, respiratory
problems 53.3%

• 78.3% would start descent if AMS is suspected

• Generally good knowledge about single symptoms
of AMS but not necessarily the combination of
them



Application

• Developed to meet users’
main requirements

• Content defined by medical
team / technology developed
by IT team

• Health assessment through
algorithms

• Medical guide

• Adresses of European mountain
medicine consultaBon centers













Field tes)ng

6 alpine huts

Call center 24/7

Te l e m e d i c i n e 24/7







Results
• To t a l  o f  1 4  c a l l s  ( 7  t e s t  c a l l s )

• Symptoms ranging from mild to severe AMS according
to the LLS

• 100% medical response rate

• 1 patient airlifted to regional hospital

• 6 patients showed clinical improvement after on-site
treatment (independent descend or continued ascent)
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Quality of the phone medical advice

Overall operation of e-Rés@mont

Future interest for this medical system

Recommandation of e-Rés@mont

Hut staff feedback

• Global satisfaction with the application as a decision making tool

• Are used to calling the official emergency number but would use telemedicine if
easy to use and functional



• 522 downloads during the field test, 564 since the beginning of the project
• 84 responses to the satisfaction survey

• Improvement points:
-
-

Ergonomics of the app
More precise and simple information





• Poster presenta+on

• Abstract in «High Al)tude Medicine & Biology»



And now?

• Development of telemedical consultations in Swiss
alpine huts?
• Subscription? Pay on demand?
• Legal implications?

• Integrate e-Resamont into an existing
platform/application?
• Promote prevention strategies
• Provide a portable information resource
• Guide telemedecine through easy-to-use algorithms



Thanks for your
attention!



Advanced airway management
& HEC operations

27.10.2018  / 10. Schweizer Bergrettungsmedizin-Tagung 

Dr.med. Urs Pietsch EDIC/DESA
Prof. Volker Lischke



The use of a helicopter emergency 
medical service can significantly 
shorten rescue times, especially in 
mountainous areas  and can therefore 
improve patients outcome

HEMS in alpine areas





Table 5: Distribution of NACA score in trauma and non-trauma victims

NACA Trauma, n (%) Non-trauma, n (%) total, n (%)

3 548 (65) 40 (5) 588 (70)

4 120 (14) 24 (3) 144 (17)

5 43 (5) 11 (1) 54 (6)

6 1 (0.2) 5 (0.8) 6 (1)

7 41 (5) 9 (1) 50 (6)

total 753 (89) 89 (11) 842 (100)

Unpublished data 



Table 6: Medical interventions before and after human external cargo (HEC) extraction. 

Medical intervention before HEC, n (%) after HEC, n (%)

i.v. line
573 (68) 4 (1)

Analgesia (low dose)
430 (51) 47 (6)

Analgesia (high dose) 
142 (17) 20 (2)

Oxygen 
(without signs of shock/hypoxemia) 91 (11) 10 (1)

CPR
14 (2) 2 (0.2)

Drugs 
101 (12) 27 (1)

Volume resuscitation ≥1,000 ml 
39 (5) 3 (0.4)

Vasoactive Drugs 
19 (2) 6 (1)

Endotracheal intubation/RSI
29 (3) 14 (2)

Ventilation (bag mask ventilation) 
20 (2) 5 (1)

Joint reduction 
(with signs of neurological/vascular impairment) 12 (1) 0

Chest tube
3 0.4) 0

Unpublished data 



Guidelines for medical interventions, especially 
for airway management in casualties that 
require evacuation by HEC operation are 
limited and outdated. 



Follow the guidelines as far as possible !!!
BUT…in Mountain HEMS?





Intubation before HEC

• Corniche et al. 2012 => 3,2 %
• Sherren et al. 2014 => 3,1 %
• Ney et al. 2016 => 2,2 %
• Ausserer et al. 2017 => 13 %
• Pietsch et al. 2018 => 3.0 %



Indications for assisted or controlled
ventilation in HEC operations

Absolute indication (?)
• Apnea or agonal respiration
• Traumatic brain injury with insufficient ventilation or oxygenation despite

high flow O2

• Severe (chest) trauma patient with insufficient ventilation or oxygenation 
despite high flow O2

• Cardiopulmonary resuscitation (CPR) with mechanical chest compression 
devices, e.g., due to a hypothermic arrest

Relative indication
• GCS < 9 with limited oxygenation



Medical difficulties and challenges

Technical difficulties and challenges

Non-technical difficulties and challenges, human factors



• Airway device displacement
• Hyper−/hypoventilation
• Disconnection airway device and ventilation bag or respirator
• Limited monitoring possibilities (no acoustical, limited visual observation) 

during HEC operation
• Inability to perform any airway device corrections of false placement during

HEC operation
• Complex and time-consuming securing of all medical devices (e.g., oxygen 

bottles, monitors, respirator etc.) for HEC operation 
• Risk of hypothermia due to prolonged exposure to the elements

Medical difficulties and challenges



Bag-valve-mask (BVM) ventilation, which 
requires maintenance of an adequate mask 
seal, is not feasible during human external cargo 
operations 

Endotracheal intubation in exposed terrain 
and under harsh environmental conditions 

Threshold for advanced airway
management prior to HEC should probably be 
higher than by ground EMS



Compared the use of a self-inflating bag versus a 
mechanical ventilator during the helicopter hoisting (or
winching) of a manikin, measuring airway pressures. 

The use of automatic ventilation was found to be more
reliable, consistent and safer. As pointed out in Pietsch’s
article, airway monitoring and disconnection is a major
concern, but of a low risk if managed appropriately, and the
safety benefits to the patient make it potentially the
optimal method. In addition, the enhancement of
situational awareness for the attendant when freed from
the task of ventilation is likely to particularly benefit
operational safety.



• Loss of the resuscitation bag or other medical devices, due to 
downwash or gravitational forces
• Displacement of the airway device following exposure to 

downwash, which could interfere with re-inflation of the BVM 
during manual ventilation

Technical difficulties and challenges



Bag-Ventilation Oxylator-Ventilation

Ventilator

ECG
EtCO2
SaO2
BP





• Limited situational awareness
• Increased work load during highly complex rescue maneuvers
• Involuntarily shift of focus from safety during hoist operations 

to medical care
• Prolonged exposure to physical hazards (e.g., rockfall) due to 

prolonged time on scene

Non-technical difficulties and challenges, human factors



Conclusions 

• The placement of an advanced airway device prior to HEC 
extraction is rarely performed. 
• A careful risk/benefit analysis should be undertaken before 

advanced airway management is performed prior to HEC 
operation.
• A SOP for HEC operation should be developed.
• HEC with intubated pats. should be included in the SOP. 
• Equipment for ventilation of patients during HEC operations 

has to meet specific requirements (e.g., dimensions, fall 
protection, functionality in strong downwash).
• Monitoring of correct ventilation is extremely limited. 



“Dream teams are made – not born”







Background: Avalanche rescues mostly rely on helicopter emergency medical services 
(HEMS) and include technical rescue and complex medical situations under difficult 
conditions. The adequacy of avalanche victim management has been shown to be 
unexpectedly low, suggesting the need for quality improvement. We analyse the 
technical rescue and medical competency requirements of HEMS crewmembers for 
avalanche rescue missions, as well as their clinical exposure. The study aims to identify 
areas that should be the focus of future quality improvement efforts.

Identification of the technical and medical requirements for HEMS avalanche rescue 
missions through a 15-year retrospective analysis in a HEMS in Switzerland.
A necessary step for quality improvement.

Alexandre Kottmann, Pierre-Nicolas Carron, Lorenz Theiler, Roland Albrecht,
Mario Tissi, Mathieu Pasquier

Scand J Trauma Resusc Emerg Med (2018); 26(1): 54.



Methods: This 15-year retrospective study of avalanche rescue by the Swiss HEMS Rega
includes all missions where at least one patient had been caught by an avalanche, found 
within 24 h of the alarm being raised, and transported. 

Results: Our analyses included 422 missions (596 patients). Crews were frequently confronted 
with technical rescue aspects, including winching (29%) and patient location and extrication 
(48%), as well as multiple casualty accidents (32%). Forty-seven percent of the patients 
suffered potential or overt vital threat; 29% were in cardiac arrest. The on-site medical 
management of the victims required a large array of basic and advanced medical skills. Clinical 
exposure was low, as 56% of the physicians were involved in only one avalanche rescue 
mission over the study period. 

Conclusions: Our data provide a solid baseline measure and valuable starting point for 
improving our understanding of the challenges encountered during avalanche rescue missions. 
We further suggest QI interventions, that might be immediately useful for HEMS operating 
under similar settings. A coordinated approach using a consensus process to determine quality 
indicators and a minimal dataset for the specific setting of avalanche rescue would be the 
logical next step.



Forensic Basics for Mountain Rescuers

CA Schön

Glücklicherweise können in Not geratene Berggänger in den allermeisten Fällen gerettet
werden. Leider bleibt es aber nicht aus, dass sich auch immer wieder Todesfälle im
Gebirge ereignen. In der Schweiz sind diese Todesfälle, in Abhängigkeit von den 
Umständen, mehrheitlich meldepflichtig, was bedeutet, dass sich eine Untersuchung der 
zuständigen Ermittlungsbehörde anschliesst. Im Gegensatz zu anderen so genannten
«aussergewöhnlichen Todesfällen» (agT) findet die von der Staatsanwaltschaft in Auftrag
gegebene Leichenschau (Legalinspektion) bei diesen Todesfällen jedoch quasi nie am 
Ereignisort statt. Fast immer wird der Leichnam ausgeflogen, um dann in einem Spital
oder einer Aufbahrungshalle untersucht zu werden. Dies bedeutet für die Untersucher
(Polizei, Rechtsmedizin) aber, dass ihnen allenfalls wichtige Informationen fehlen. Aus
diesem Grund kommt den Beobachtungen des Bergrettungsteams vor Ort eine
wesentliche Bedeutung zu. Sich dessen als Retter generell bewusst zu sein, zu wissen, 
worauf geachtet und was dokumentiert werden soll, und die Informationen so rasch als
möglich weiterzuleiten kann helfen, die sich anschliessenden Ermittlungsarbeiten zu
unterstützen.



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

Pasquier M., Hugli O., Paal P., Darocha T., Blancher M., Husby P., Silfvast T., Carron P. N., 

Rousson V.

Resuscitation (2018); 126: 58-64.

AIMS: Currently, the decision to initiate extracorporeal life support for patients who 

suffer cardiac arrest due to accidental hypothermia is essentially based on serum 

potassium level. Our goal was to build a prediction score in order to determine the 

probability of survival following rewarming of hypothermic arrested patients based on 

several covariates available at admission.



METHODS: We included consecutive hypothermic arrested patients who underwent 
rewarming with extracorporeal life support. The sample comprised 237 patients identified 
through the literature from 18 studies, and 49 additional patients obtained from hospital 
data collection. We considered nine potential predictors of survival: age; sex; core 
temperature; serum potassium level; mechanism of hypothermia; cardiac rhythm at 
admission; witnessed cardiac arrest, rewarming method and cardiopulmonary 
resuscitation duration prior to the initiation of extracorporeal life support. The primary 
outcome parameter was survival to hospital discharge. 

RESULTS: Overall, 106 of the 286 included patients survived (37%; 95% CI: 32-43%), most 
(84%) with a good neurological outcome. The final score included the following variables: 
age, sex, core temperature at admission, serum potassium level, mechanism of cooling, 
and cardiopulmonary resuscitation duration. The corresponding area under the receiver 
operating characteristic curve was 0.895 (95% CI: 0.859-0.931) compared to 0.774 (95% 
CI: 0.720-0.828) when based on serum potassium level alone.

CONCLUSIONS: In this large retrospective study we found that our score was superior to 
dichotomous triage based on serum potassium level in assessing which hypothermic 
patients in cardiac arrest would benefit from extracorporeal life support. External 
validation of our findings is required.





















































Out-of-Hospital Use of Blood products in Mountain Rescue

Oliver Kreuzer, Oliver Reisten, Philipp Venetz

In Switzerland so far, it is quite unusual to use blood products out-of-hospital. Even 
more in mountain rescue this way of treating serious bleeding is not established. 
Instead, and even though there is strong evidence of serious adverse effects and bad 
outcome, still infusions of colloid and crystalloid fluid are very commonly used with high 
volumes.

In Europe and world-wide, various EMS services use blood products with success and 
reasonable risk. Is there a more appropriate and more goal-directed approach? Can we 
do better?

Air Zermatt has established a pilot phase with the use of out-of-hospital blood product 
application in certain indications.

We report on the general situation on out-of-hospital use of blood products, lessons to 
learn from others, the Air Zermatt pilot phase and some case reports.



Avalanche Medicine – Companion Rescue and 
Survival after Complete Avalanche Burial
Bernd Wallner, MD
Eurac Research
Medical University Innsbruck
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AVALANCHE EXTRICATION
o Companion Rescue 
o Most important (survival ≈75%)
o Survival = time dependent

o Professional Rescue 
o Often too late (survival ≈30%)
o Accuracy of organized rescue

Slotta-Bachmayr; How Burial Time of Avalanche Victims is Influenced by Rescue Method; Natural Harard (2005) 34: 341-352
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AVALANCHE EXTRICATION
o Survival Rate:
o Visible body parts ≈85%
o Avalanche beacons ≈60%

o Burial time <60min
o Avalanche size <7.1ha
o Burial depth <71cm

Slotta-Bachmayr; How Burial Time of Avalanche Victims is Influenced by Rescue Method; Natural Harard (2005) 34: 341-352
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BURIAL DURATION
o Survival Rate
• Alive: 31±59 min
• Dead: 139 ±232 min

o Survival with good 
neurological outcome
• within 15min: 90%
• after 35min: 30%

Slotta-Bachmayr; How Burial Time of Avalanche Victims is Influenced by Rescue Method; Natural Harard (2005) 34: 341-352
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COMPANION RESCUE
o Localisation
o Probing 
o Shovelling

o Wide variation
o Rule of thumb:

Extrication from 1m depth takes 10 minutes!

M. Genswein et al.  ISSW Whistler 2008 | B. Edgerly et al.  ISSW Whistler 2008 |
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EXTRICATION TIMES
o Overall improvement

(29 min ->18 min)
o Better transceiver technology 
o Localisation 5-10min

o Extrication
o 10-20min

o Rapid extrication is crucial for overall rescue time and 
reduces mortality!

K. Schindelwig; Does Avalanche Shovel Shape Affext Excavation Time: A Pilot Study; sports (2017) , 5, 31, doi:10.3390/sports5020031
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o Airport approach for 
localisation

o V-shaped human conveyor belt 
for extrication

COMPANION RESCUE –
TECHNIQUES

AVALANCHE SAFETY: Manuel Genswein's V-Shaped Snow Conveyor Belt Shoveling Technique 
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AVALANCHE SURVIVAL CURVE
o Influence of trauma 

o Asphyxia phase
Influence of snow climate 
on the onset of asphyxia

o Survival phase
Influence of rescue and 
medical on-site treatment

Falk M, Brugger H, Kastner L. Nature 1994. Brugger H et al Resuscitation 2001
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PREVIOUS STUDIES

M. Genswein et al. ; The v-shaped snow conveyor belt; ISSW Whistler 2008
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CURRENT STUDY
Precognition and Training improve burial time in companion 
avalanche  rescue - A randomized single blinded mannequin study
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CURRENT STUDY

Study extrication times of a 
completly buried avalanche
victim and the influence of
• Burial position
• Number of rescuers
• Sequence of experiments
• Gender of rescuers

Aim of the study
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CURRENT STUDY

o 18 medical students
o Artificial Avalanche 
o Burial Depth 1m
o 3 Test Series
o 3 most common Burial Positions
o 3 Time Points
o Single Rescuers vs Double Rescuers

Methods
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CURRENT STUDY

o Time until first contact with victim
median 2.5 min
(range 0.6 – 8.6)

o Time until free victim’s airway
median 7.2 min
(range 2.3–20.4)

o Time until complete extrication in standard CPR position
median 10.1 min
(range 3.0 – 24.9) 

Results
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CURRENT STUDY
Results

Time point T2 Single Rescuer Double Rescuer All

Head Downhill Prone 9.7 (2.3-16.7) 6.5 (4.8-19.2) 7.4 (2.3-19.2)

Head Uphill Prone 7.3 (5.4-12.7) 7.4 (5.7-10.9) 7.3 (5.4-12.7)

Head Uphill Supine 6.5 (4.2-20.4) 6.5 (2.8-9.5) 6.5 (2.8-20.4))

All positions 7.3 (2.3 – 20.4) 6.6 (2.8 – 19.2) 7.2 (2.3 – 20.4)
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CURRENT STUDY
Results

Time point T2 Single Rescuer Double Rescuer All

Head Downhill Prone 9.7 (2.3-16.7) 6.5 (4.8-19.2) 7.4 (2.3-19.2)

Head Uphill Prone 7.3 (5.4-12.7) 7.4 (5.7-10.9) 7.3 (5.4-12.7)

Head Uphill Supine 6.5 (4.2-20.4) 6.5 (2.8-9.5) 6.5 (2.8-20.4))

All positions 7.3 (2.3 – 20.4) 6.6 (2.8 – 19.2) 7.2 (2.3 – 20.4)
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CURRENT STUDY
Results

Time point T2 Single Rescuer Double Rescuer All

Head Downhill Prone 9.7 (2.3-16.7) 6.5 (4.8-19.2) 7.4 (2.3-19.2)

Head Uphill Prone 7.3 (5.4-12.7) 7.4 (5.7-10.9) 7.3 (5.4-12.7)

Head Uphill Supine 6.5 (4.2-20.4) 6.5 (2.8-9.5) 6.5 (2.8-20.4)

All positions 7.3 (2.3 – 20.4) 6.6 (2.8 – 19.2) 7.2 (2.3 – 20.4)
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CURRENT STUDY
Results
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CURRENT STUDY
Results

Knowledge and Training Median (min-max) p- value

Basic or advanced knowledge 6.1 (2.3 – 7.2)

p=0.015

No knowledge 11.0 (4.2 – 20.4)

Winter sport activities 1-

3x/week
7.2 (2.3 – 20.4)

p=0.782

Seldom 7.3 (4.5 – 14.8)

o Significant influence

o Training effect

o Double rescuer training

o Knowledge & Precognition

o No influence

o Body Position

o 1 vs 2 rescuers
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CURRENT STUDY

o First study with defined extrication 
times during companion rescue

o Differentiation between “airway 
free” and standard position for CPR

o Significant improvement during the 
course of three experiments

Discussion



27.10.2018 Bernd Wallner - Avalanche Rescue

CURRENT STUDY

o Long time between First Contact 
-> Airway Access 
-> Standard position for CPR 

o Overall long extrication times
o Large variation between 

participants
o Importance of physical fitness and previous knowledge

Discussion
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CURRENT STUDY

o Stages of avalanche rescue
• Clear definition of burial time
• “Airway free” clinical important
• Target times during extrication

o Start of rescue breaths during extrication?
o Training of CPR as part of extrication workshops!

Outlook and Implications
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CONTACT US

Bernd WALLNER, MD
Eurac Research
Medical University Innsbruck
bernd.wallner@i-med.ac.at
www.eurac.edu
www.i-med.ac.at

http://www.eurac.edu/
http://www.i-med.ac.at/

