


Institute of Mountain Emergency Medicine 

The avalanche accident 
Recent news and ILCOR guidelines 2010 

Hermann Brugger,  
2nd HEMS Course 

Sulden/Solda, November 16th, 2010 



Institute of Mountain Emergency Medicine 

How dangerous is backcountry skiing?  
First census of backcountry skiers 

143 checkpoints in South Tyrol 
21st february 2010 
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How dangerous is backcountry skiing?  
First census of backcountry skiers 

1955 groups 
6010 backcountry skiers and snowshoers 



Patterns of death from avalanche 
Canada 1984-2005  

Boyd, J, Haegeli P, Riyad B. Abu-Laban et al. CMAJ 2009 



Avalanche survival chances 
Switzerland 1984-1998  

Falk M et al Nature 1994. Brugger H et al Resuscitation 2001  
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Avalanche survival patterns  
Canada vs Switzerland 

Comparison of survival 
curves. Swiss survival curve 
(blue; n=946) and Canadian 
survival curve (red; n=301). 
The black dotted survival 
curve is based on the Canadian 
dataset without trauma 
fatalities (n=255). The black 
dashed survival curve is 
calculated with the Canadian 
dataset where the extraction 
times for severe trauma 
fatalities was replaced with an 
estimated time of death of 1 
minute after burial (n=301).  

Haegeli P, Falk M, Boyd J, Etter HJ, Brugger H, CMAJ 2010, in press 
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Overall survival  
Switzerland 47% 
Canada 46% 

Institute of Mountain Emergency Medicine 



Avalanche survival patterns  
Canada vs Switzerland 

Comparison of survival 
curves. Swiss survival curve 
(blue; n=946) and Canadian 
survival curve (red; n=301). 
The black dotted survival 
curve is based on the Canadian 
dataset without trauma 
fatalities (n=255). The black 
dashed survival curve is 
calculated with the Canadian 
dataset where the extraction 
times for severe trauma 
fatalities was replaced with an 
estimated time of death of 1 
minute after burial (n=301).  

Haegeli P, Falk M, Boyd J, Etter HJ, Brugger H, CMAJ 2010, in press 

Canada  
19% Trauma deaths 
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Survival >60 min 
Canada 3% 
Switzerland 12% 
(p=0.017) 
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Avalanche survival patterns  
Canada vs Switzerland 

Kaplan-Meier curves of 
extrication times. Kaplan-
Meier curve for extrication 
times in Swiss (blue; n=946) 
and Canadian (red; n=301) 
datasets.  

Haegeli P, Falk M, Boyd J, Etter HJ, Brugger H, CMAJ 2010, in press 

Median burial time 
Switzerland 35min (12-120) 
Canada 18min (5-60) 
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Avalanche survival patterns  
Canada vs Switzerland 

Canadian survival curves in 
relation to snow climate 
zones. Survival curves for 
maritime (purple, n=36), 
transitional (green, n=132), 
and continental (grey, n=101) 
datasets. General Swiss (blue) 
and Canadian (red) survival 
curves are included for 
reference as dashed lines.  

Haegeli P, Falk M, Boyd J, Etter HJ, Brugger H, CMAJ 2010, in press 
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Avalanche survival patterns  
Canada vs Switzerland 

Haegeli P, Falk M, Boyd J, Etter HJ, Brugger H, CMAJ 2010, in press 

Factors determining poorer survival beyond 
60 minutes in Canada 
 
1.   Delay of organized rescue  
2.   Limited medical support upon extrication and 

during transport 
3.   Higher snow density 
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Vent (A) 2010: The Triple H Study 
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EURAC 
Institute of Mountain 
Emergency Medicine 

Charitè Berlin 

Univ Tromsö 

Mayo Clinic US 

Med Uni IBK 

Triple H Study 
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Triple H Study 

Oops.. 
EURAC 
scientist! 
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Triple H Study 

Paal P, Braun P, Brugger H, Strapazzon G, Falk M. Animal rights activists bury avalanche study. BMJ 2010;341:c3778 
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Triple H Study 
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Triple H Study 

Our case series supports the hypotheses 
that 
a) acute hypothermia does occur and 

may protect avalanche victims from 
death during burial if oxygen support 
is sufficient, and 

b) serum potassium is confirmed to be a 
    prognostic marker for survival. 
Paal P, Strapazzon G, Falk M, Brugger H et al, 2010 



AHA & ERC 
CoSTR Guidelines ILCOR 2010 
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Proposed Treatment Recommendations 
ILCOR 2010 Worksheet ALS-SC-078A & B 

•  In avalanche victims found in cardiac arrest after 35 minutes of 
burial, the presence of a patent airway should prompt BLS and ALS 
resuscitation and advanced rewarming measures, such as 
Cardiopulmonary Bypass or ECMO (when available), if indicated and 
when other factors do not suggest an un-survivable injury. 
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Proposed Treatment Recommendations 
ILCOR 2010 Worksheet ALS-SC-078A & B 

•  Avalanche victims found in cardiac arrest and without a patent 

airway after more than 35 minutes of burial may not benefit from 
aggressive resuscitation. 
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Proposed Treatment Recommendations 
ILCOR 2010 Worksheet ALS-SC-078A & B 

… no hypothermic avalanche vic-
tims with a patent airway is dead 
until rewarmed and dead. 
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European Resuscitation Council  
Article of the month June 2010 
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Proposed Treatment Recommendations 
ILCOR 2010 Worksheet ALS-SC-078A & B 

Serum potassium levels of 
<7    mmol/L  predictive for survival 
7-8   mmol/L  predictive for ROSC 
8-12 mmol/L  predictive for death in adults 
>12  mmol/L  predictive for death 
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ERC resuscitation guidelines 2010 
Soar J, Perkins GD, Abbas G, Alfonzo A, Barelli A, Bierens J, Brugger H, Deakin C, Dunning J, Georgiou M, Handley AJ, Lockey DJ, Paal P, 
Sandroni C, Thies KC, Zideman DA, Nolan JP. European Resuscitation Council Guidelines for Resuscitation 2010 Section 8. Cardiac arrest in 
spezial circumstances: Electrolyte abnormalities, poisoning, drowning, accidental hypothermia, hyperthermia, asthma, anaphylaxis, cardiac 
surgery, trauma, pregnancy, electrocution. Resuscitation 2010;81:1410 
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AHA resuscitation guidelines 2010 
Morrison LJ, Deakin CD, Morley PT, Callaway CW, Kerber RE, Kronick SL, Lavonas EJ, Link MS, Neumar RW, Otto CW, Parr M, Shuster 
M, Sunde K, Peberdy MA, Tang W, Vanden Hoek TL, Böttiger BW, Drajer S, Lim SH, Nolan JP, ILCOR resuscitation guidelines writing 
group. Circulation 2010;122:359-360. 
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On-site treatment of avalanche victims 
ICAR MEDCOM recommendations 2011 
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Case Report 

44y male healthy skier 
255 min (3:15h) complete burial 
60 cm burial depth 
Patent airway & air pocket 
No pulse no breathing 
No visible injuries 
No temperature measurement 
No ECG 
Declared dead on site 
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Case Report 

Found the day after: 
Multifunction sport watch 
Wireless chest belt 
Continuous monitoring of 
altitude, temp, heart rate etc 
 

Time (h) 

Avalanche 
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Case Report 

Avalanche Burial Extrication Ascent 
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Thank you for your attention 




