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Traumatic Brain Injury
創傷性腦損傷
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• A systematic review of all published studies between 1990 and 2002 
found brain temperatures to be significantly higher when compared 
to core temperatures in brain-injured patients

• Average brain temperature during the first 5 days post-TBI was 38.9 
℃ +-1.0 ℃ while the average rectal temperature was 37.8 ℃ +-0.4℃

→In the absence of brain temperature monitoring, the population 
appears to be afebrile.

Rumana, C. S., et al. Critical Care Medicine 1998;26:562-567
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10.1007/s00415-019-09541-4. 
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TTM for severe TBIConventional TH

• TTM serves two primary purposes
• Regulation of ICP
• Prevention of hyperthermia



18



19



Prevention of Shivering during TTM

▪ Shivering

▪ Metabolic rate *2

▪ Oxygen consumption↑(by 40%-100%)

▪ Work of breathing↑, heart rate↑
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▪ Stress-like response

▪ Tachycardia, Hypertension

▪ IICP

▪ Morbid cardiac events



Who is difficult to lowering temperature??

▪ Age – effectiveness of heat conservation and heat generation 
decreases

▪ Less vasoconstriction

▪ Ability detect small temperature change

▪ Lower basal metabolic rate

▪ Drug clearance – dose of opiates/sedatives use higher in young

▪ Body mass – insulating of adipose tissue→obese difficult to cool

▪ Severe brain injury

▪ Diminish/obviate thermoregulatory response

▪ Absent shiver response

▪ 越嚴重的患者越易降溫, poor prognostic sign

21Polderman K. Circulation 2015;132:152-157
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How to create our own protocol?
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• Check lab data

• Electrolyte replacement – K+

• Shivering 

• Chest caring

• Cooling period
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