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ICAR MEDCOM guidelines 1996-2013 
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Triage of avalanche victims with asystole by the emergency doctor: Fig. 1
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      Resuscitation 1996           Resuscitation 2001               Resuscitation 2013               
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ICAR MEDCOM guidelines 1996-2013 

      Resuscitation 1996           Resuscitation 2001               Resuscitation 2013               

1.  When to start Cardiopulmonary 
Resuscitation (CPR)? 

2.  Which patients to transport to 
hospital for extracorporeal 
rewarming (ECLS)?  
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Cut-offs for CPR+ECLS 
A) Duration of burial and airway 

    Burial time                 >45min               >35min                   >35min       
    Airway                     +air pocket         +air pocket          +patent airway 

     Publication                 1996                     2001                       2013                

WienKlinWochenschr 1992 Nature 1994 Resuscitation 2001 
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    Burial time                 >45min               >35min                   >35min       
    Airway                     +air pocket     +patent airway        +patent airway 

     Publication                 1996                     2001                       2013                

WienKlinWochenschr 1992 Nature 1994 Resuscitation 2001 

Beyond 35 min no 
survival of a completely 
buried avalanche victim 
with blocked airway 
(Resuscitation 2001) 

Cut-offs for CPR+ECLS 
A) Duration of burial and airway 
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Cut-offs for CPR+ECLS 
B) Core temperature 

    Core temperature        <32°C                    <32°C                   <32°C       

Resuscitation 1996 Resuscitation 2001 Resuscitation 2013 

     Publication                 1996                     2001                       2013                
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Cut-offs for CPR+ECLS 
B) Core temperature 

    Core temperature        <32°C                    <32°C                   <32°C       

Resuscitation 1996 Resuscitation 2001 Resuscitation 2013 

     Publication                 1996                     2001                       2013                

Below 32°C (in all-
cause hypothermia) all 
types of arrhythmias 
are encountered, 
including ventricular 
fibrillation (Danzl 2001) 
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Cut-offs for CPR+ECLS 
B) Core temperature 

    Core temperature        <32°C                    <32°C                   <32°C       

Resuscitation 1996 Resuscitation 2001 Resuscitation 2013 

     Publication                 1996                     2001                       2013                

32°C can be reached 
after 35 min with the 
maximum recorded 
drop in core 
temperature during 
snow burial 9°C/hour  
(Oberhammer et al. 
2008) 
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Cut-offs for CPR+ECLS 
C) Serum potassium 

     Publication                 1996                       2001                       2013                

Resuscitation 1996 Resuscitation 2001 Resuscitation 2013 

    Serum potassium     <10mmol/L             ≤12mmol/L            ≤8-12mmol/L      
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Cut-offs for CPR+ECLS 
C) Serum potassium 

     Publication                 1996                       2001                       2013                

Resuscitation 1996 Resuscitation 2001 Resuscitation 2013 

    Serum potassium     <10mmol/L             ≤12mmol/L            ≤8-12mmol/L      

One survivor in all-
cause hypothermia with 
11.8mmol/L  
(Dobson 1996, Boyd 
2010) 
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Recent outcome studies of avalanche 
victims with cardiac arrest + ECLS 

•  Austria (1996-2013, n=170)  
1.2% survival* 

•  Norway (1985-2013, n=8)  
0% survival** 

*Mair et al. 2014,, **Hilmo et al. 2014 
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Recent outcome studies of avalanche 
victims with cardiac arrest + ECLS 

•  Austria (1996-2013, n=170)  
1.2% survival* 

•  Norway (1985-2013, n=8)  
0% survival** 

•  France (1994-2013, n=48)  
16.6% survival*** 

*Mair et al. 2014,, **Hilmo et al. 2014, ***Bouè et al. 2014 

Selected population: 
hospital admissions only 
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Recent outcome studies of avalanche 
victims with cardiac arrest + ECLS 

•  Austria (1996-2013, n=170)  
1.2% survival* 

•  Norway (1985-2013, n=8)  
0% survival** 

•  France (1994-2013, n=48)  
16.6% survival*** 

*Mair et al. 2014,, **Hilmo et al. 2014, ***Bouè et al. 2014 

Survival rate of 
avalanche victims with 
cardiac arrest and ECLS 
is low 
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•  84 arrested avalanche victims over 16 years 
[Mair 1987-2013 = 1.75 cases/y]*, 28 years 
[Hilmo 2014, 1985-2013 = 0.2 cases/y]**, 18 
years [Bouè 1994-2013 = 2.7 cases/y]*** 

•  All survivors in these studies had witnessed 
cardiac arrest 

•  1 unwitnessed asystolic long term survivor 
in literature**** 

*Mair et al. 2014,, **Hilmo et al. 2014, ***Bouè et al. 2014, ****Althaus 1982  

ERC guidelines 2015 
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ERC guidelines 2015 

•  Too many asphyxiated patients transported 
to ECLS  

•  Futile ECLS treatments need to be reduced 
without risk of undertreating 
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http://www.cprguidelines.eu/ 
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A) Duration of burial and core temperature 
•  No successful ECLS from >30°C recorded in 

literature 

ERC guidelines 2015 
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A) Duration of burial and core temperature 
•  No successful ECLS from >30°C recorded in 

literature 
Ø Reduce core temperature from 32°C to 30°C 
Ø Increase duration of burial to 60 minutes 

(30°C can be reached with the maximum 
recorded drop in core temperature during snow 
burial of 9°C/hour*) 

ERC guidelines 2015 

*Oberhammer et al. 2008 



A) Duration of burial and core temperature 
•  No successful ECLS from >30°C recorded in 

literature 
Ø Reduce core temperature from 32°C to 30°C 
Ø Increase duration of burial to 60 minutes 

(30°C can be reached with the maximum 
recorded drop in core temperature during snow 
burial of 9°C/hour*) 
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ERC guidelines 2015 

Changes	will	lower	fu0le	
hospital	admissions	by	20%	

*Oberhammer et al. 2008 
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B) Serum potassium 
•  No avalanche survivor in literature >6.4 

mmol/L* 

ERC guidelines 2015 

*Locher and Walpoth, 1996 
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B) Serum potassium 
•  No avalanche survivor in literature >6.4 

mmol/L* 
Ø Reduce cut-off level K+ from 12 to 8 mmol/L 

ERC guidelines 2015 

*Locher and Walpoth, 1996 
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1Locher	and	Walpoth,	1996	

Message 1 
•  Cardiac arrest + burial ≤60 min 

(≥30°C): 
NO hypothermic cardiac arrest 
CPR+ALS for 20 minutes 
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1Locher	and	Walpoth,	1996	

Message 2 
•  Cardiac arrest + burial >60 min 

+ airway free: 
Suspect hypothermia 
Continuous or intermittent CPR 
Transport to ECLS (K+?) 
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1Locher	and	Walpoth,	1996	

Message 3 
•  ECG asystole + burial >60 min + 

airway blocked: 
NO CPR 
Death from asphyxia 
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Uniform avalanche data recording! 
- Use avalanche resuscitation checklists 
- International avalanche registry 



Work in progress 



Institute of Mountain Emergency Medicine 
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