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Introduction 
 tourists and hikers trek in remote wilderness 

 in the case of accident medical treatments may take place on 
site in the cold 

 intravenous fluids are administered to trauma patients as 
treatment for hypovolemia, hypotension, shock, dehydration or 
hypothermia  

 supplemental oxygen is of great benefit to a patient with severe 
trauma and/or hypothermia  
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Do medical treatments cool the 
patient in cold? 

Patients may be treated with substances colder than core 
temperature in the pre-hospital settings  

 
 infusion of cold fluids 

• decrease in body heat content - risk of hypothermia? 
• 1 liter of 20 °C fluid decreases core temperature by 0,3 °C 

• local cooling  pain and/or vasoconstriction  

• ventricular fibrillation 
• inhibition of blood clotting 

 

 cold oxygen administration  
• decrease in body heat content? 
• local cooling  bronchoconstriction? 

 
 Need of protection or warming? 
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Aims 

to examine the effects of cold environment on 

 

1. infusion fluid temperature when different infusion 
line protective covers are used 

2. upper respiratory track temperature when 
supplemental oxygen is administered 
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 Warm IV fluid is recommended in cold 

 recommendations  

• warmed 37 – 41°C IV fluids in the 
treatment of trauma patients 

 however, at the accident site in 
the cold  

• cooling of the IV fluid during 
infusion is presumed 
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Example 1 of preventive methods 

Protection of the infusion line  

• Help&Rescue 

• padded insulation around the bag 
and line 

Distal end can be wrapped  
around the cannulated 
hand 
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Example 2 of preventive methods 

Protection and external heating 

• IM-Medico  

No cover  
for the hand 

Heat packs for  
IV bag and 
 at the distal end 
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Example 3 of preventive methods 

Protection and external heating 

• Heat-it 

 

Heat pack  
under the arm, not 
beside the IV bag 

Arm is wrapped 
inside 

Pressure pouch for the 
IV bag 
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Summary 

-20°C 0°C 20°C 

bag needle bag needle bag needle 

37 31 38 33 40 36 

35 33 35 34 37 37 

30 31 33 34 37,5 35 

27 22 32 28 34 34 

Fluid temperature, warmed to 37°C, after 10 min infusion at -20, 0 and 20°C,  
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Summary 

-20°C 0°C 20°C 

bag needle bag needle bag needle 

24 16 25,5 22 28 27,5 

20 18 20 20 22 22 

19,5 14,5 20 17,5 31 23 

17 8 18,5 17 22 22 

Fluid temperature, 22°C, after 10 min infusion at -20, 0 and 20°C,  
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Oxygen administration in the cold was 
tested 

 Methods 

• 7 subjects 

• ambient temperatures: -20, 0 and 20 °C  

• oxygen bottle and the regulator stored at the exposure 
temperatures 

• in addition: warm bottle and the regulator at -20 °C  

• breathing through the nose 

• gas flow 15 l/min 
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Cold oxygen does not cool the air temperature in the nasal cavity  
at the depth of 24 mm 
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Warm oxygen bottle in cold 

-20 0 20

-30

-20

-10

0

10

20

30

40

open symbols: bottle 22 °C (at -20°C)

nasal cavity 24 mm

nasal cavity 4 mm

mask inside

inlet to
 th

e m
ask

outle
t fr

om th
e re

gulator

A
ir

  
te

m
p

e
ra

tu
re

 (
°C

)

Ambient temperature (°C)

Warm oxygen bottle does not provide any benefit in the cold 



© Finnish Institute of Occupational Health   –   www.ttl.fi  Tourism Safety, Rovaniemi 18.4.2012 18 

Sirkka Rissanen 

General conclusions 

 Thermal protection of the IV fluid is important 
in pre-hospital trauma care in the remote 
wilderness in cold conditions 

 Oxygen administration is safe in the cold 
conditions 
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Thank you! 

 

 

 

Also supported by EU funded project: Protection and safety of 

travellers and tourism workers 

www.ttl.fi/matkasutu 

 

This study is part of EU funded project: CoSafe – 

The Cooperation for safety in sparsely populated 

areas 

www.cosafe.eu 

http://www.google.fi/imgres?imgurl=http://www.metropolia.fi/fileadmin/user_upload/Yleiset/Facebook-icon.png&imgrefurl=http://www.metropolia.fi/palvelut/kirjasto/&usg=__nJMaLDWVo5TeSaCifyrPK5RItxQ=&h=512&w=512&sz=44&hl=fi&start=1&zoom=1&itbs=1&tbnid=5DyhH8M7S3rMYM:&tbnh=131&tbnw=131&prev=/search%3Fq%3Dfacebook%2Bpicture%26hl%3Dfi%26sa%3DX%26biw%3D996%26bih%3D584%26tbm%3Disch%26prmd%3Divns&ei=JsboTZrLGI-G-wa6563CDw
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Conclusions 

 Fluid with high heat capacity is a risk for trauma 
patient in the cold 
• Heat capacity of water is ca. 4.2 J·cm−3·K−1 

• with 20°C fluid temperature, the "cold load" of 1000 ml 
infusion would be 7100 J, core temperature decreases by ca. 
0.3 °C 

 
 Gas has low heat capacity and therefore low 

temperature of oxygen is not a thermal risk for a 
patient 
• Heat capacity of air is ca. 0.0013 J·cm−3·K−1 

• with -20°C gas temperature, the theoretical "cold load" of 
150 l of gas (given in 10 min) would be 800 J, compared to 
breathing air at 20°C 

• due to the low heat capacity, the gas temperature may quickly 
change in tubes  no effects on inhaled gas temperature 

 


