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Objectives

1)A brief history of air medical 
transport in the USA

2) Understand Capabilities 
and Justifications for Use

3) Future Challenges



DaVinci’s “Aerial Screw”















War casualty stats
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First Air Medical Transport?



1870-1
The Franco-Prussian War

First Aeromedical Evacuation



1903

• Wright brothers 
invent the 
airplane



1910

• Grossman and Rhoades 
present to war 
department





1915
Serbian retreat from Albania



“Are there not enough dead in France today 
without killing the wounded in airplanes?”

French Government’s response to air evacuation-
1915



1920











September 14, 1939

• Igor Sikorsky 
invents the 
helicopter



World War II

• Fixed winged aircraft 
transported more than 1.4 
million patients from front 
line hospitals to tertiary care 
centers

• Only 46 deaths en route
• First rotor-winged medical 

evacuation, Burma 1944-
some use mentioned before

• Helo use limited overall





Flight nursing



Korean War
• Helicopters sturdier
• Rugged terrain best 

suited for rotor-wing 
transport

• Only 11 dedicated 
“Medevac”helicopters











Vietnam War-Operation Dust-Off



First Civilian Medical Transports?



First Civilian Air Medical Transport
» Australian Royal Flying Doctor Service
» Started in 1928

https://acesflyinghigh.wordpress.com/2016/10/16/the-royal-
flying-doctor-service-of-australia/



First US Civilian Rescue 1945



Late 1960s





“Civilian ambulances were no 
faster than taxis”

Rosen P, et al:  Prehospital care: an integrated 
concept of emergency medicine. 1980 Top Emerg 

Med 1(4):19



Military Assistance to Safety and 
Traffic (MAST)



Civilian Care Evolution

• 1969 Maryland State Police& University of Maryland 
Center for the Study of Trauma
– Police pilot-paramedic teams for primary response role

• 1972 Loma Linda First medical institution to use 
helicopter solely for EMS

• 1972 St. Anthony’s in Denver, CO-first hospital based 
helicopter program-EMS helicopter with acute care 
trained nurse capable of in-field stabilization



Growth of industry- need pic

» from adams database







» Traditional Hospital Based Program
» Community Based program
» Government Run Model- least common in US

HEMS models



Why aeromedical transport?



Great Photo Ops?



Speed

From Baxt, Trauma: The First Hour
Also- Diaz MA, et. al. When is the Ground faster? a comparison of helicopter and ground 

ambulance transport times, Trauma 2005;58(1) 148-151



Helicopter vital data
Type Cruise 

speed 
(mph)

Useful load 
(lbs)

Service 
ceiling (ft)

Range 
(miles)

Bell 206L-3 130 1950 20000 325

AStar 350d 140 1868 15000 379

TwinStar 
355F1

147 2391 13120 368

Bell 22UT 152 3376 15800 380

MBB 
BK-117

160 2645 17000 368

EC-135 158 3208 20000 500



Radiology 101



…and you had to be rescued here…



…and the only road out was here…



Distances over difficult terrain



Special Events





Pediatric specialty care



Neonatal Transport



Augment with ALS care



Quick response with multiple ALS 
resources to distant scenes



Multi-casualty incidents







During Disaster Response



Inter-facility Critical Care Transport



Truly a Mobile ICU

• Tube Thoracostomy
• Intubation/RSI
• Ventilator Management
• Cricothyrotomy
• Balloon Pump/Impella Device Mgmnt.
• Central Line Management
• Advanced Medications
• Blood/TXA



Needle Thoracostomy
Tube Thoracostomy



Advanced Airway Management







Pain Management



-Nothing too surprising-



No major parts injured



-Nothing too surprising-
No major parts injured

































General Considerations for Method 
of Transport

» 1)Time Dependent medical illness or injury
» 2)Distance and time of transport, including 

local geography and traffic conditions
» 3)Needs of the patient matched to special 

skills of the transport medicine crew
» 4)Weather conditions
» 5)Cost





» Traditional model- trauma medevac-military 
style- “A faster ambulance”

» Evolving models- critical care teams/transport-
“A mobile ED/ICU”

Manipulate Time



» Traumatic Injury
» Acute Coronary Events
» Acute Stroke
» OB



Trauma
» Baxt and Moody, 1983- 52% reduction in 

predicted mortality Air vs. Ground- (note: time 
longer air vs ground)

» University of Rochester study, 2011- 75k 
patients, registry study- air patients had higher 
ICU admit rate, shorter transport times, 
shorter prehospital times, and increased rate 
of survival if ISS>15



Trauma continued

» Univ Maryland Study, 2012- 223k patients, 
helicopter associated with 16% increased rate 
of survival=65 patients transport to save a life

» Bulger et al, ROC trials, “CONCLUSION: There 
was no difference in the adjusted clinical 
outcome according to mode of transport. 
However, air medical transported more 
severely injured patients with more advanced 
life support procedures and longer prehospital 
time.”



Chen X, Gestring ML, Rosengard MR,
et al. Speed isn’t everything: identifying
patients who may benefit from helicopter
transport despite faster ground
transport. J Trauma Acute Care Surg. 2017
Dec 14 



CDC trauma algorithm









Cardiovascular disease

» Studies initially suggested worst outcomes 
possibly due to elevated catecholamines 
during air transport

» Subsequent studies showed can be safely done 
(Straumann et al, Vukov et al, Fromm et al, 
Sinclair)

» Outcomes based studies focus on reduction of 
D2B times



Cardiac Arrest

» Studies don’t show benefit 
» Can’t do CPR well
» Prolonged out of hospital time
» Non-cardiac arrest cases may benefit 

(drowning, electrocution)
» Direct scene response not likely to benefit
» ??Patients w ROSC, BLS only areas
» ??LUCAS/ECMO??



Neurologic

» Few studies
» Chalela et. al. showed could safely transport 

pts. w thrombolytics
» Time component critical with 4.5 TPA window, 

and longer for neurovascular intervention
» Olson called in to question benefit, showed no 

benefit,  all 122 patients had already received 
fibrinolytics prior to t-fer negating time benefit





Obstetric

» High risk women in labor require care in 
specialized settings and often have time 
dependent condition (esp in labor)

» Few studies look at this, risks comparable to 
non transport of these patients



Future Directions

» Trauma has decent body of literature to 
support general use, need to hone in on which 
ones

» Some evidence to suggest use in cardiac and 
neuro; question is- which ones most benefit?

» Other conditions not well studied







“Is it the H or the EMS in HEMS that has an 
impact on trauma patient mortality? …”

Daniel P Butler 1 , Imran Anwar, Keith Willett
Emerg Med J, 2010 Sep;27(9):692-701. 

https://pubmed.ncbi.nlm.nih.gov/20679422/#affiliation-1


Challenges





“What” Does it Take to Provide 
Emergency Air Medical Transport Services?



26%

2%

37%

25%

10%Transport Mix

Private insurance carriers
Other Gov't insurance
Medicare
Medicaid
Self-pay patients

Transport mix ratios from Xcenda, LLC. 2017. Air Medical Services Cost Study Report. Association of Air Medical Services. www.AAMS.org.  www.aams.org/aams-publishes-findings-air-medical-cost-study/

http://www.aams.org/
http://www.aams.org/aams-publishes-findings-air-medical-cost-study/


44%

23%
19%

14%

30%

36%

24%

10%

Insurance Medicare Medicaid Uninsured

2007 2012 2017

*Sharp decline in privately insured transport mix over last 10 years  

Dramatic Shift Over Past 10 Years 
In Who We Fly



Payer mix data from Xcenda, LLC. 2017. Air Medical Services Cost Study Report. Association of Air Medical Services. www.AAMS.org.  www.aams.org/aams-publishes-findings-air-medical-cost-study/

The Reimbursement Issue

» 70% of Reimbursements are either 
Medicare, Medicaid, other 
government programs

» These drastically under-reimburse, 
which creates an unsustainable 
cost-shift to the private sector or self insured.

» Insurers are increasingly setting rates arbitrarily or delaying/denying 
payments, putting further pressure on the health care system

» This unfairly leaves patients in the middle

» Reimbursement shortfall threatens access to all air medical services, 
particularly for rural communities

http://www.aams.org/
http://www.aams.org/aams-publishes-findings-air-medical-cost-study/




Cost shifting effect on price





Funding



Payor Mix and Revenue Mix

10%
1%

24%

5%

35%

16%

27%

75%

4%

Payor mix

3%

1%
Revenue mix

PINS

GOV other

Medicaid

Medicare

Self Pay

27% of transports drive 
75% of reimbursement

*Declining payor mix puts additional pressure on private insurance  









» Average cost out of 
pocket- <$300

» Full impact to be 
determined

» Consolidation
» Bases
» Companies

» Some communities 
may lose access







» risk crashes, flights slide

http://aerossurance.com/helicopters/us-hems-accident-2006-2015/



Hems and risk





Safety
» Improvements have been made
» NVG
» IFR AC AND PILOTS
» DUAL ENGINES
» Fire Resistant Fuel Tanks
» 3 to go, 1 to say NO



Training



» Expanded scope requires additional training
» Cadaver labs
» Sim man tube thoracostomy, crich labs
» RSI labs
» High Fidelity Simulation







Research



» Intubation in total 3254 pts
» 90.6% first pass success rate, 97.6% overall success rate

Airway intubation stationary vs transport
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csloane@health.ucsd.edu

mailto:csloane@health.ucsd.edu
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