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ECMO St Olav
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Et hjerte som har stanset pga hypotermi vil 
ikke starte igjen før det blir varmet opp!

(«Ingen er død før varm og død...»)
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Drukning
(asfyksi)

Hjertestans
Nedkjøling
(hypotermi)
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Drowning

ILCOR definition:
… a process resulting in primary respiratory impairment from submersion/immersion in a liquid 

medium…
...The key feature to note in the pathophysiology of drowning is that cardiac arrest occurs as a 

consequence of hypoxia…

Asfyksi: redusert oksygentilførsel pga obstruerte luftveier, dvs drukning og andre typer kvelninger

Asfyksi: ØNH-problemstilling
Dysoksi av annen årsak: Lungemedisinsk problemstilling
Hjertestans: Kardiologisk problemstilling
Hypoterm hjertestans: Thorax-kirurgisk problemstilling
... men alltid en anestesiologisk problemstilling!
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Swiss system Symptoms By degree Temperature

Stage 1 Awake and shivering Mild 32 – 35 ∘C

Stage 2 Drowsy and not shivering Moderate 28 – 32 ∘C

Stage 3 Unconscious and not 
shivering

Severe 20 – 28 ∘C

Stage 4 No vital signs Profound < 20 ∘C

Hypothermia – classification

The risk of cardiac arrest increases as the core temperature drops below 32°C, and increases 
substantially if the temperature is less than 28°C.
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• Stage 1: 
• warm clothing/environment
• encourage active movement

• Stage 2 & 3: 
• minimize movements to prevent arrhythmias
• active heating
• intubation?

• Stage 4
• CPR
• rewarming ECMO/CPB

Behandling hypotermi

If a heart stops from 
hypothermia, it will not start 

again unless rewarmed!
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• CPB/ECMO is the solution to A, B and C!
• This means: fast femoral cannulation and machine-start
• Venous and arterial access as well as all medications should wait
• We prefer ECMO over CPB
• Be prepared for a long night in the theatre and in the intensive ward –

you will get all kinds of challenges...

Practical stage 4 rewarming 



• Heart failure with lung oedema-> continuous ECMO
• Primary ALI/ARDS -> continuous ECMO
• Peripheral circulation / compartment syndrome -> fasciotomies
• Multiple Organ Dysfunction Syndrome
• Therapeutic hypothermia
• Pro: neuroprotection?
• Con: bleeding?

• Fluids/transfusions, vasoactive drugs, anticoagulation, antibiotics...

Post resuscitation care
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Hjertesvikt
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Lungesvikt



ü Seawater is hyperosmolar (942 mOsm/kg) -> fluid enters the
alveolar space

ü Inflammatory response with alveolar septum widening and alveolar 
membrane damage

ü Surfactant dilution and washing
ü Pathogen invasion
ü Oxidative stress, autophagy and apoptosis, 
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Ferskvann vs. sjøvann
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Nevrokirurgi med ECMO…
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ILCOR guidelines
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D J A Brown et al: Accidental
hypothermia. New Eng J Med 2012; 
367:1930-38

Flytskjema
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Regional retningslinje



Nils Kristian Skjærvold september 2021

Prognostisering sK+ < 12 mM


