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Am J Physiol. 1954 

Cerebral metabolisme 
faller med 6-10% 
per grads reduksjon 
i kroppstp 



+ Coagulation-disorder, microcirculation ® 

M.G. Angelos et al Academic Emergency Medicine 2001, 8:909 

 -  free radicals + lipid peroxidation 

(Lactate ï due to anaerobic glycolysis) 

+ Energy storesҨ, Ca-influx, Na+, K+ATPase  pumps  

Apoptosis 

Terapeutisk 
hypotermi 

TH ς beskyttende effekter under reperfusjon 

Mitokondrie dysfunksjon 
Frisetting av caspaser 



Hypotermi ς fysiologiske effekter 
Våkne pas:  
 Tp 30-35 ̄ C  : genererer varme, skjelver, perifer vasokonstr., 
                          øket muskelaktivitet, øket oksygenforbruk,  
                          øket metabolisme                       

 Tp < 30 ̄C    :   skjelving avtar, metabolismen senkes, det  
                           begynner å bli farlig ς arrytmier, hjertestans  

­ fysiologiske effekter for å øke temperaturen 

 Tp 30 - 31 ̄ C:  svekket bevissthet, koma  

­ ukontrollert, aksidentell hypotermi hos våkne pasienter 
     er ikke gunstig og må skilles fra terapeutisk hypotermi hos    
     komatøse, sederte, respiratorbehandlede pasienter!! 



Hypotermi ς fysiologiske effekter 

Kontrollert terapeutisk hypotermi:  

Metabolske effekter  
30-35 ̄ C :     Oksygenforbruk ® 
                       CO2 produksjon ® 
                       Metabolisme ®                        

Kardiovaskulære effekter  
36-35 ̄ C :     Tachykardi 
< 35 ̄C   :      Bradykardi 
< 34 ̄C   :      Kan få lett økning i BT 
< 32 ̄C   :      Milde arrytmier hos noen pas. 
< 33 ̄C   :      EKG-forandringer; økt PR-intervall, bredere QRS-komplex, 
                       øket QT-intervall 
28-30 ̄ C :     Betydelig øket risiko for tachyarrytmier, starter ofte 
                       med atrieflimmer 
 



   Accidental hypothermia  

Å Definition: When the body core temperature unintentionally drops below 35 C  
  - Mild (35ς32 C) 
  - Moderate (32ς28 C)  
  - Severe (< 28 C) 

Å The Swiss stagingsystem  based on clinical signs: 
  Stage I    ς clearly conscious and shivering 
  Stage II   ς impaired consciousness without shivering 
  Stage III  ς unconscious 
  Stage IV  ς no breathing 
  Stage V   ς death due to irreversible hypothermia 

Obs: Alcohol, drugs 
         Trauma 
         Disease (diabetes, cerebral, heartΧΧύ 



In the pre-hospital setting, resuscitation should be withheld 
only if the cause of a cardiac arrest is clearly attributable to a 
- lethal injury 
- fatal illness 
- prolonged asphyxia 
- chest is incompressible  

   Accidental hypothermia  

Ÿ Standard CPR/ALS 
     - no drug use below 30° C 
     - defibrillation may be tried, but if unsuccessful (x3), 
       wait until > 30° C 

- ΧΧƳŜŎƘŀƴƛŎŀƭ /twΗ 

    In all other patients the traditional guiding principle  
     ǘƘŀǘ άno one is dead until warm and deadέ  
     should be considered! 



Arctic Med Res. 1991;50 Suppl 6:112-4. 
 
Severe accidental hypothermia: survival after 6 hours 30 minutes of 
cardiopulmonary resuscitation. 
Lexow K. 
 
Department of Anaesthesiology, Central Hospital of Rogaland, Stavanger, Norway. 
 
This report describes a severely hypothermic victim, who was treated with 
conventional cardiopulmonary resuscitation for 6 hrs, and conventional rewarming 
technique using warm-water bags, warm fluids intravenously and peritoneal 
lavage.  
 
This case demonstrates more than any previous report that hypothermic victims 
with cardiac arrest may survive for many hours if CPR is carried out vigorously until 
core temperature is raised.  
 

http://www.ncbi.nlm.nih.gov/pubmed?term="Lexow K"[Author]






Not 

Avalanche victims are not likely to survive when they are:  

   Avalange burial  

Å Death from avalanches is due to asphyxia, trauma and hypothermia. 

Å The decision to initiate full resuscitative measures should be determined by  
  - number of victims  
  - resources available 
  - likelihood of survival. 

Å The presence of an air pocket is essential for survival! 



Traumatic cardiac arrest 

Å High mortality, from 0-17% (depending on def)  

Å Diagnosis: a trauma patient which is 
  unresponsive, apnoeic, pulseless 
     Ÿ asystole/PEA  

Å The American College of Surgeons and the National Association of EMS 
   physicians produced pre-hospital guidelines on withholding resuscitation :  
(i) Blunt trauma patients presenting with apnoea, pulselessness and without 

organised ECG activity;  
(ii) Penetrating trauma patients found apnoeic and pulseless after rapid 

assessment for signs of life such as pupillary reflexes, spontaneous 
movement, or organised ECG activity.  

Ÿ  three retrospective studies question these recommendations and report 
survivors who would have had resuscitation withheld if the guidelines had 
been followed 
Pickens et al, J Trauma 2005, Willis et al, Injury 2006, Lockey et al, Ann Emerg Med 2006 



Traumatic cardiac arrest 
Treatment 

- Survival is correlated with duration of CPR and pre-hospital time 

- Prolonged CPR is associated with a poor outcome  

- Undertake only essential life-saving interventions on scene and, if the patient 
  has signs of life, transfer rapidly to the nearest appropriate hospital.  

- Chest compressions? 
 
- Standard CPR should not delay treatment of reversible causes (e.g thoracotomy) 

- Consider on scene thoracostomy for appropriate patients (pneumothorax)  


