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Objectives

1. Spectrum of AE in the RCAF
2. In-flight medical considerations
3. Challenges with AE mission validation



PART A:
Spectrum of Aeromedical Evacuation in the RCAF
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SAR (Search and Rescue) Platforms



Forward AE Platforms
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Strategic AE Platforms
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Presenter Notes
Presentation Notes
NATO strategy changed at the end of the Cold War. New focus on flexibility, global mobility, multinationalality, and interoperability. RCAF now uses aircraft of opportunity and reconfigures them for the AE mission. 
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Strategic AE missions 



AE System – Aeromedical Evac Missions
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Year Strat Domestic Humanitarian Tactical Missions (AE-CCAE) Total Pts

2008 25 3 0 28 32 6 38

2009 24 5 0 29 42 4 46

2010 27 10 Op Hestia (28) 37 112 10 122

2011 11 7 0 18 21 1 22

2012 3 4 1 8 6 2 8

2013 0 4 1 5 8 1 9

2014 5 5 0 2 12 8 4 12

2015 4 5 0 0 9 7 3 10

2016 3 4 0 0 7 7 0 7

2017 8 0 1 0 9 9 0 9

2018 7 6 0 0 13 13 0 13

2019 11 3 Op Lentus (9) 0 14 13 2 15

2020 5 3 Op Globe (2) 0 8 9 1 10

2021 3 2 RFA MB & SK 7 & 2 0 14 7 9 11

TOTAL AE MISSIONS 2008 -2021 176 293 46 341

Presenter Notes
Presentation Notes
10 to date in 2022



PART B: 
In-flight medical considerations
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Primary Goals of AE
1. Provide (at minimum) same level of 

care as sending facility
2. Compensate for stresses of flight
3. Manage medical complications
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AE Crew Composition (Goal 1)
Basic Strategic AE Crew
 Two AE Crew Members (AECM) (Flight Nurse and Med Tech)
 AECM assigned role of MCD (Medical Crew Director)
 Flight Surgeon

CCAE (Critical Care) Team
 Basic AE Team (Flight Nurse + Flight Med Tech)
 1-2 Critical Care Nurses (1 AECM and 1 Cdn Fd Hosp)
 1 Critical Care Medical Officer (Anes, Intensivist, etc.)

Mental Health AE Crew
 Basic AE Team (Flight Nurse + Flight Med Tech)
 1 Mental Health Nursing Officer
Note: Routinely augmented by a Flight Surgeon
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Compensate for Stressors of Flight (Goal 2)



Stressors of Flight

1. Decreased Partial Pressure of Oxygen 
2. Decreased Barometric Pressure 
3. Increased Noise
4. Decreased Relative Humidity
5. Variation in Cabin Temperature
6. Vibration/ G-Forces/ Turbulence 
7. Poor Lighting 
8. Anxiety/Apprehension
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#1 & 2 Gas Laws
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Henry’s Law

Dalton’s Law
PT = P1 + P2 + P3

Gas expands at altitude
Equipment and patient

Explains why hypoxia 
occurs at altitude 
although %O2 remains 
constant

Explains DCI

1 degree drop for each 
100m gain in altitude
Patients and AE gases



Air in the brain

• Case study of 21 AE with 
pneumocephalus (mean 9.2ml air)
- no adverse outcomes

• Transient increase ICP < 5 during take 
off & landing
– Feet forward & head aft 

 delay travel for approximately 2 wk
after (SF6) and for 6 wk (C3F8)

 Penetrating eye trauma
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Air in the eye

Presenter Notes
Presentation Notes
Donovan DJ, Iskandar JI, Dunn CJ, King JA. Aeromedical evacuation of patients with pneumocephalus: outcomes in 21 cases. Aviat Space Environ Med. 2008 Jan;79(1):30-5. doi: 10.3357/asem.1893.2008. PMID: 18225775.Bichsel O, Hauck A, Oertel M. Air travel with pneumocephalus: a systematic review. Acta Neurochir (Wien). 2022 Sep;164(9):2395-2400. doi: 10.1007/s00701-022-05297-5. Epub 2022 Jul 6. PMID: 35794427; PMCID: PMC9427915.Houston S, Graf J, Sharkey J. Commercial air travel after intraocular gas injection. Aviat Space Environ Med. 2012 Aug;83(8):809-10. doi: 10.3357/asem.3393.2012. PMID: 22872998



In-flight O2 requirements

18



#3: Increased Noise 
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Visual and Auditory alarms Crew/ Patient communication

Patient hearing protection

Presenter Notes
Presentation Notes
Typical flights could be >85dB



#4 Decreased relative humidity
 Relative Humidity during typical flight

< 5% after 2 hours
< 1% after 4 hours

 Anticipate thickened respiratory secretions
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#5 Variation in Cabin temperature
 Varies between aircraft and even 

within the same aircraft



#6 Acceleration/ Deceleration/ Vibration
 Medical supplies and equip

– dangerous projectiles – nothing loose
 Fractures

 Instability - can’t use pulley traction, sand bags
 Very painful – ensure well padded

 Beds and litters aligned parallel to long-axis
 Take off and landing
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Pain management
• Analgesia 

- PO/ IM/ IV
– PCA pumps 
– continuous nerve block catheters 
– epidural catheters  
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* sedation and analgesia needs are likely to increase during transport 



Motion sickness

 air sickness 
– vomiting (aspiration) 
– ICP
– dehydration 
– abdominal wound disruption 

* Consider anti-emetics pre-flight in all patients, 
suction readily available
* 1st gen antihistamine preferred
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# 7. Poor lighting
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# 8. Anxiety/ Apprehension

 Monitoring patient
 Interventions
 communication

 unfamiliar environment
 communication
 returning home
 flight safety considerations



Airway considerations

 Airway and Endotracheal Tube 
 Critically injured & unstable patients should have a 

definitive airway prior to transport
 Difficult to intubate in-flight 
 Difficult to assess in-flight (breath sounds, chest 

wall movement) 
 Noise, vibration, poor lighting

 ETT Cuff - Safest is air-filled & measure cuff pressures
• Saline in cuff - low compressibility - ischemic a/w injury 
* BEWARE OF ETT MIGRATION DURING TRANSPORT
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Chest Tubes

 CXR pre-fight
 R/O pneumotx in all pt with hx of thoracic trauma
 R/A all pts with chest tubes to check position & function 
 Prophylactic chest-tubes not indicated
 Unfit to fly for 24hr post chest tube removal
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* Heimlich valve not 
required in line, required if 
chest drain removed



Ventilators

 Does your ventilator compensate for altitude 
changes? 

 Humidification of Gases – HME 
 Time to ensure correct vent settings prior to 

transport from OMF
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Presenter Notes
Presentation Notes
HME – heat and moisture exchangers



Tube/ equipment management
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SMEED



Anemia

Tissue O2 delivery dependent on:
1. Hgb level (mitigate: transfusion)
2. Hgb saturation (mitigate: suppl O2 or CAR)
3. FiO2 (mitigate: suppl O2 or CAR)
4. Cardiac output
5. Plasma O2 content
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Reference in notes

Presenter Notes
Presentation Notes
Hemoglobin Levels Following Aeromedical Evacuation as Related to Postflight Surgery in Extremity Wounds. Hannah R., Rice G., Butler W., Galavan, R. AFRL-RH-WP-TR-2022-0002 



Anemia

 Normal cabin altitude (8000 ft) 
 Hgb 8 -10g/dl may be required to provide adequate 

tissue oxygenation  
 provide suppl O2 if Hgb < 8.5 g/dl
 with FiO2 50% or more, Hgb 7-8 g/dl should be 

adequate (assuming normal CO & metabolic demand)
 Critical care pts have impaired or low normal CO 

and/or increased metabolic demands
= Hgb > 8 g/dl required 
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31Reference in notes

Presenter Notes
Presentation Notes
Hemoglobin Levels Following Aeromedical Evacuation as Related to Postflight Surgery in Extremity Wounds. Hannah R., Rice G., Butler W., Galavan, R. AFRL-RH-WP-TR-2022-0002 



VTE
 Flight increases risk due to:

 Immobility
 Dehydration
 nature of injury

 Rare from flights <6hrs
 incidence ~0.5% from >8hr flights
 unlikely during flight, often within 72hrs

 Risk stratify for flights >6 hrs
 Low: general advice
 Moderate: graduated compression stockings (15-30 mmHg at 

the ankle)
 High: LMWH
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Infectious Disease: ABES
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Presenter Notes
Presentation Notes
Aeromedical Bio containment Evacuation System12 live missions (infectious), 1 non-infectious 



Cabin Altitude Restrictions

Absolute Indications 
1. DCI 
2. Intracranial Air (?) 
3. Intraocular Air 
4. Cardiac Injuries 

*   More appropriate for managing problems     
associated with trapped air/ evolved gas rather 
than hypoxia
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Cabin Altitude Restrictions

Concerns
1. Decreased maximum flight level 
2. Increased turbulence 
3. Increased flight time 
4. Increased fuel consumption (    range)

C17: CAR 2000ft – max ceiling 24,000ft     
CAR 4000 – 8000 ft, no restriction 

* Can request changes to flight profile to min vector forces
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Manage Medical Complications
(Goal 3)
 Planning is key
 Medication discussion
 Plan of care
 Potential complications 
 Most likely and most severe 

complications
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In-flight Medical Emergencies

 Notify the MCD as soon as practical
 Recommend changes to mission profile 
 Aircraft diversion
 Cabin altitude restriction

 Identify to the MCD any requirement for 
appropriate additional resources at destination 
such as:
 Ground transport crew
 Nurse and/or physician
 Oxygen, medications and equipment
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Diversion
Things to Consider 
• Time to alternate vs. original destination
• Adequate medical resources 
• Getting resources to the flight-line
• Pilot’s concerns 

– Airfield runway, weather, security, fuel
• Consultation with MCD & AC Commander
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Death Enroute
 Do not divert 
 Do not declare legally dead until AC is on 

ground
 Issues with treaties with other countries 

 On board MD can halt resuscitation
 Record apparent time of death (Local/Zulu)
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Part C: Challenges with Mission Validation
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Considerations

 Initial validation based on AE Request and Initial 
SITREP

 Consider entire journey (not just flight)
 Priority/ classification/ dependency
 Aircraft capability and availability 
 Crew – type, preparation, location 
 Patient and aeromedical crew logistics
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Presenter Notes
Presentation Notes
Aircraft capability – space, bed type, , CARs, oxygen



AE Request 

Presenter Notes
Presentation Notes
Includes information on:PriorityStatus DependencyDestinationOriginAE crew EquipmentAltitude WeightNOK



Initial Med SITREP

+ daily updates
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Challenges
 Language barriers/ documentation/ comms
 Standard of care/ patient not always as advertised
 Medication differences
 ‘eyes’ on the ground locally
 Securing a receiving bed at destination
 Equipment - not brought or not airworthy – can’t use
 Transport logistics
 Time zones



Key Take Away Points:

1. Not as simple as “fit to fly” 
2. Remember primary goals of AE
3. Planning is key
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Questions?

Maj M.E. Gear
melissa.gear@forces.gc.ca
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