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Background

Hemorrhage and traumatic brain injury are common injuries in recent 
conflicts. They can be lethal if left unattended.

Important complications could develop for severely wounded casualties upon 
aero-evacuated to higher care.

Also, this could become a serious concern at the time of  mass casualty 
evacuation or for prolonged field care scenarios when resources might be 
limited. 

We addressed these questions in a pre-clinical polytrauma injury model.



Background

Aeromedical evacuation consists of various physical  events that could affect 
the physiology of the wounded.

- Decrease of barometric pressure in altitude
- Decrease of partial pressure of oxygen
- Decrease of temperature

By flying in an pressurized aircraft at 2440m (8000 ft).
- The barometric pressure falls from 760 to 570 mmHg
- The PaO2 is reduced from 160 to 120 mmHg; this corresponds 

to a 76% of surface equivalent without O2 supplement.



Background

We studied the  impact of hypobaria (altitude) as a component of 
aeromedical evacuation in a polytraumatized rat model when 
blood is not available, evacuation vehicles may not be equipped 
with necessary oxygen.

This simulates evacuation in the least optimal environment.



Methods

Anesthetized rats (~350 g) were either non-
injured (NON-INJ) or injured (INJ). 

The injury consisted of a 75kPa blast followed by 
a 30% hemorrhage. 

After 15 minutes shock, all  rats received 2:1 
0.9% sodium chloride  followed by the 
simulated evacuation either at sea level or at 
2440 m in an hypobaric chamber.

The chamber was flushed with 21% O2



Methods

Schematic diagram for experimental design:
t1: After instrumentation
t2: After polytrauma
t3: After 3 hours evacuation
t4:  After 3 day following evacuation
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Methods

Groups:  

t1 t2 t2
No Injury Injury

Normobaria t3: 3h t4: 72h t3: 3h t4: 72h

Hypobaria t3: 3h t4: 72h t3: 3h t4: 72h



Methods

Physiology: MAP, HR, sPO2, temperature.

Metabolic parameters: hematology, blood gases, chemistry.

Inflammation markers



Results

Survival is reduced by 16% after injury
Survival is reduced by 50% under hypobaria
Animals died between 130 and 160 mins 



Results

MAP is reduced following injury at t4 
No difference between normo and hypobaria
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At t3 Normo: no effect of injury

Hypobaria: HR decreased initially and was lower after injury 346 ± 54 bpm vs 293 ±
24 bpm p<0.01  
At t3 HR remained lower after injury.
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At t3 Normo: no effect of injury

Hypo SpO2 decreased initially to ~ 74%.
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During the simulated hypobaric  evacuation, the body  temperature 
decreased initially  (36.4 ± 0.4 oC, p<0.01)
And increased thereafter if there was  no injury (37.8 ± 0.4 oC).
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Results



Conclusion

Overall, AE altered the physiology of the injured animals (combination of 
blast and hemorrhage).

Hypobaria significantly affected the survival of rats during the 3 hour 
simulated AE, particularly under hypotensive conditions and relative 
hypoxia.

Non-survivors exhibited poorer control of hemodynamics during the 
flight. 

These findings warrant further investigation into more specific effect of 
brain injury including metabolic markers and cognitive behavior.
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