
The White Death

36th SITEMSH Congress
A.Brunello Kantonspital Graubünden 

Intensive Care Unit

M. Kuhnke, Spring Time in Engadin 2017



What you will know in 10’ is…

• Where and what the KSGR is

• What KSGR do for avalanche victims

• What the literature say

• Conclusions

Ph. Kastner, with permission



KSGR: Kantonsspital Graubünden



KSGR: Kantonsspital Graubünden

• Tertiary Care Hospital (350 beds) in an alpine area
(~17000 emergency admissions/y)

• Level 1 Trauma Centre (~120-130 admission/y with
ISS>15, Whole Body CT- Scan)

• Interdisciplinary ICU (11-beds, ~ 1200 admissions/y)



IKAR-Medcom 2012 (Brugger et al. )
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2012: «The House Recipe»
(Revised in 2017) 

Intensive Care Unit, Anaesthesiology and Surgery Departement







Avalanche Victims 2012-18  
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Retrospektive Analyse OHCA 200-2013 Tyrolean Alps, 55 victims; Resuscitation 2015

Non-survivors with ROSC after a duration of burial <35 Min 

Value of pH and Lactat ? 

No victim survived after a duration of burial >35 Min
 all had pH <7.0 and Lactate >10 mmol/l)



Non Survivors ICU 2012-18

Age 
(Year)

Burial
Time

CPR (min) T°
(Bladder)

ISS pH Lactate
mmol/l

Coagulation
Disorders

1965 > 35’ 20 30.2 38 6.60 13.0 y

1964 15 30.0 38 6.55 17.0 y

1960 7 33.1 34 6.97 13.9 n

1982 17 29.4 41 6.91 13.5 Y

1973* 60 32.5 - 6.59 21.0 y

1941 < 35’ 40 30.0 43 7.08 11.0 y

*Potassium > 8 mmol/l



Normal blood coagulation on admission: 
 favourable Outcome? 

Retrospective observational Study, OHCA, 1994-2013 Northern French Alps, 48 Patients
CA on scene.   Resuscitation 2014



Non Survivors ICU 2012-18
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Serum Potassium > 4.35 mmol/l

 Predicts Anoxia in Brain CT Scan

Retrospective study, 2002-2014, French Alps, 19 victims (8 CA, 11 ROSC)
American Journal of Emergency Medicine 2016 



Conclusions

• No ECLS needed in the past 6 years

• Value of potassium to predict outcome?

• Low pH and high lactate are common in non 
survivors (Acidosis)

• Coagulation test to predict outcome? 
(Coagulopathy) 

(Lethal Triad of Trauma) 



R. Morotti


