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The Critical Care Air Transport Team (CCATT) is an integrated United States Air Force (USAF) critical care medical team composed of a critical care nurse and physician, and a cardiopulmonary technician. They are responsible for the care and transportation of critically ill patients to major medical centers throughout the world and contribute to the highest combat survival rate yet, with mortality decreasing to 10% in Operations IRAQI FREEDOM and ENDURING FREEDOM. (5:14)  However, due to a looming shortage of USAF physicians qualified to perform these duties from over utilization and attrition, (8) consideration should be given to the integration of critical care physicians from other Services into a Joint Force CCATT system to provide the skill sets necessary for continuation of this vital medical asset.
Air Evacuation


CCAT teams are a natural extension of the strategy of rapid casualty evacuation first developed during World War II when an aeromedical transport system became essential. (3:5)  Its importance became obvious with the shear numbers of patients transported; at its peak the Army Air Force evacuated nearly 100,000 casualties per month. (13:9) It also became evident that the physiologic hazards of flight affected the health and safety of wounded evacuees. Aeromedical evacuation (AE) became a medical and nursing specialty unto itself with certification and training programs rapidly emphasized. (13:8) As AE crews gained greater medical expertise the mortality rate during air transport dropped from 6/100,000 in 1942 to 1.5/100,000 in 1945. (13:9)  As a result, AE was listed among the most important medical advances in decreasing the mortality rate associated with warfare. (13:9) 


With the end of World War II, there was a rapid drawdown in military equipment and medical manpower; the aeromedical evacuation system was stripped of experienced personnel and dedicated aircraft. 

When the Korean conflict erupted AE was caught unprepared, so establishing the logistics for an operational system became a top priority. In just the first six months of the Korean War, over 300,000 casualties were evacuated by air in spite of the entire system having to be rebuilt. (13:10)  By the end of the conflict, AE was again capable of moving large numbers of patients safely and efficiently within theater and back to the United States; so much so, that a mortality rate 50% less than WWII was achieved. (13:10)

For the next decade the prevailing joint forces medical strategy was that only fixed wing  “air ambulances” could transport patients out-of-theater after receiving definitive treatment at  in-theater medical facilities. This began to change during the Vietnam era when the Air Force decided to use any “aircraft of opportunity” to evacuate front line casualties. With this evolution of strategy, transport aircraft could arrive at jungle airstrips delivering troops and cargo and be rapidly reconfigured to evacuate the wounded. (13:10)  However, it was also quickly realized that casualties did not fare as well if placed upon extended flights since medical personnel were not trained or equipped to handle the complications of severe in-flight complications. As a result, battlefield casualties were first stabilized in forward army combat hospitals, and then transported much later to off-shore facilities. While combat mortality continued to be reduced during the Vietnam era, it still required a major in-country medical footprint for success.

After the Vietnam War the United States was relatively less engaged with large scale military conflicts. With the demise of the Soviet Union and the end of the Cold War, the prospects for large numbers of conventional and nuclear casualties appeared to be reduced. Consequently, it seemed probable that a smaller forward medical footprint would be required. Additionally, during Operations JUST CAUSE and DESERT STORM, the philosophy of flying only “stable” patients evolved into a philosophy of “stabilize, and evacuate”. In response to this, the concept of the Critical Care Air Transport Team was developed. (10:3)  It was felt that an aircraft based critical care team led by an Intensivist (Critical Care) physician would allow the early transfer of gravely ill medical and surgical patients by providing an intensive care capability on-board any available aircraft. (2:2) The AE system was now directed to rapidly evacuate casualties from numerous forward locations, thus requiring smaller and more expeditionary medical units. This shift in evacuation strategy could also lead to a reduction in the Joint Force’s intra-theater medical footprint. (1:2) The key element in the success of this strategic shift would be the Intensivist led CCAT team, the bridge between successful air and ground medical evacuation.
Ground Evacuation


During combat operations, the Army has historically provided the large intra-theater medical footprint via a system of ground evacuation and medical treatment known as MEDEVAC.
 (7:4-1)  On the battlefield the Army has delegated to itself the responsibility for collecting, regulating, and caring for all US personnel whether soldiers, airmen, or marines through a process called “Echelons of Care”. (13:47)

Echelon I is located closest to the forward edge of battle; because of its proximity to conflict, Echelon I care is austere and its elements are light and mobile. “Self aid buddy care” and “combat lifesaver care” is provided by medics and corpsmen, and the Battalion Aid Station is the first medical facility available to casualties. (9:NP) The next stage, Echelon II, is a divisional-level clearing station staffed by physicians, nurses, and medics. Casualties can be treated and held for three days, or triaged to the next higher level of care, Echelon III; the first real hospital that a wounded will encounter, and where extensive surgery and medical care can be provided. (9:NP)


By tradition, Echelon IV is a large and comprehensive theater hospital, but since today's operational requirements call for more flexible and mobile medical facilities, an enhanced, in-theater Combat Support Hospital, with rapid evacuation of stabilized patients out-of-theater, meets this Echelon IV requirement. (13:48) This substantial decrease in hospital resources increases the charge given to the strategic AE system, as patients previously hospitalized in-theater are now transported back to major medical centers outside of the AOR for definitive medical therapy. Today, the Army interfaces jointly with the Air Force along a seamless track from combat injury to aeromedical evacuation using facilities and personnel drawn from both services; (17:NP)  yet, the critical link for successful in-theater to out-of-theater evacuation of seriously wounded is the Critical Care Air Transport Team.  


Traditionally the Naval Services (NS) has not had a dedicated AE or MEDEVAC system, relying instead upon joint force lifts of opportunity. (14:B-14)  General purpose amphibious assault ships are suitable for use as Casualty Receiving Treatment Ships (CRTS) and the AE to CRTS is by Navy, Marine, and Army helicopters. (14:B-13)  In addition two hospital ships, the USNS Mercy and Comfort can provide emergency on-site care for US combatant forces. 

(14:B-13)  Each ship contains 12 fully equipped Operating Rooms and a complete 1000 bed hospital facility; but again, no dedicated NS aeromedical evacuation support exists for them. Current Joint Staff initiatives designate and provide an Army Air Ambulance Company with its 12 helicopters to support the evacuation requirements of these hospital ships. (14:A-10)


For the future, Sea Power 21 calls for projecting US military power from sea-based platforms far into any future battlespace. (12:1)  As part of this doctrine, the Marine Corps is developing capabilities to deploy and support combat troops for short-duration, high-maneuver missions, deep within enemy territory. Included in this capability is the use of Special Ops Marine units for forays extending up to 400 miles from their supporting units off shore. (12:1)


Providing casualty evacuation (CASEVAC) in this combat environment presents special problems. Small mobile units operating at increased distances from sea-based platforms likely will not have the support of Battalion Aid Stations. With combat elements positioned so far forward, ground evacuation is impractical and even aerovac could well be outside the “golden hour” by which time severely injured patients must receive some form of advanced medical care. (12:1)  As a result, the Naval Services is developing a casualty evacuation system with dedicated airframes outfitted with critical care support equipment and drugs. Senior search and rescue (SAR) medics, trained in advanced critical care skills, will accompany each CASEVAC aircraft for missions that can extend up to 4 hours or 400 nautical miles. (12:9) Whether these corpsmen can supplant a physician directed CCAT team is an on-going debate and may not be settled until the crux of battle. However, having Intensivist physician involvement in the direction and development of these teams would be wise and advantageous. 

As can be seen, the casualty evacuation strategies being developed by all Services now require joint cooperation of manpower and resources to rapidly clear the battlefield, provide stabilization of care in smaller expeditionary facilities, and quickly aerovac critically injured to out-of-theater tertiary medical facilities. The linchpin for the success of this strategy is the USAF CCAT Team. However, due to the acceleration of combat with the Global War on Terrorism (GWOT) and its associated manpower constraints, many CCAT teams are no longer fully manned and functional. Herein lies the problem.

Presently there are 120 Intensivist led CCAT teams allocated in the Air Force manning structure. (6:2)  Fifty six active duty teams are assigned across 8 Major Air Force Commands with an additional 61 Reserve and Guard CCAT team allocations. (5:18)  


Five Intensivist teams are forward deployed in the Central Command AOR. Of the 61 Reserve and Guard teams, only 50% are now available for deployment as an intact team. This is due to a lack of critical care physicians and requires the Guard and Reserves to form “rainbow teams” with personnel drawn from different bases who are unaccustomed with each others skill sets. (8)  In addition, the Air National Guard (ANG) is considering discontinuing its CCATT participation altogether, in order to fortify its own combat hospital support mission (EMEDS).
(5:35)  The availability and readiness of many CCAT teams is now decreasing as our worldwide military posture is increasing. Should this trend continue there will be a significant reduction in the number of teams qualified to deploy, leaving the Air Force undermanned with personnel competent to perform these duties. This will jeopardize a crucial Joint Force medical asset.
Critical Care Transport Training

Preparing solutions for this looming medical manpower shortage requires an examination of critical care training programs established by each Service.


U.S. Air Force CCATT training is an intensive two week program through the Department of Aerospace Medicine at Brooks City Base, San Antonio, Texas. To be qualified for attendance and deployment a physician must be specialized in Emergency Medicine, Anesthesiology, or have a Critical Care Medicine background (Intensivist). (6:1) The CCATT Course provides instruction in altitude physiology, aeromedical evacuation, crew resource management, equipment configuration, fixed wing platforms, and complex critical care issues. Subsequent to this training, a follow-on C-STARS Course (Center for Sustainment of Trauma Readiness Skills) is provided in Cincinnati, Ohio. (8)  Air Force CCATTs are required to attend this additional training within the year prior to their deployment; further skills and didactic are provided on an individualized basis to assure that team members from different specialties and backgrounds are competently trained and able to function as a fully integrated unit. 


Over the past several years the value of a flying intensive care unit capability has been recognized by the Army and Naval Medical Corps who have participated in the Air Force CCATT course both as students and guest faculty. (11)  There is an increasing awareness that the battlespace of the future will occur so rapidly and so far forward that large medical footprints will not be practical and greater reliance upon “lifts of opportunity” will be required. Consequently, a “shoot, scoop, and recoup” philosophy will necessitate greater Intensivist assets. In recognition of this, the Army has recently developed its own version of CCATT training at Fort Rucker, Alabama. 


The Joint Enroute Care Course (JECC) was inaugurated in 2004 through the US Army School of Aviation Medicine. (15:NP)  It is similar to the AF CCATT course except that it emphasizes and trains for Intensivist intervention on rotary wing. Just recently, the Naval Services have decided to participate in the Army JEC Course since the Navy has been tasked by Joint Forces Command to support the Army air ambulance mission using SAR corpsmen and Blackhawk helicopters. (18:NP)  In addition, over the last 2 years several instructors from JECC and CCATT have attended each other’s course to facilitate relationships, training, and conops useful for joint assimilation. (8)  A cross pollination of critical care training is now occurring among instructor cadre from all three Services which can assist the future joint integration of critical care transport personnel. (11)

 As Aeromedical Evacuation is credited as a medical revolution in WWII, (13:9)  so may CCATT be renowned in WWIII-IV. However, the strains upon the system and medical personnel is of increasing concern as the GWOT enters its sixth year and conflict within OIF, OEF, and Africa intensifies. As previously mentioned, only 50% of Air Force Reserves and Guard CCAT teams are fully manned; soon, fewer Guard teams will be available as the ANG places more emphasis upon its EMEDs mission. (5:35)  In addition, fewer active duty critical care physicians are now being trained within military hospitals whose intensive care units are being consolidated with civilian hospitals, (8) and fewer company/field grade physicians are electing to stay within the Services. (16) While nurses and techs are equally important for the functioning of critical care transport programs, the availability of Intensivist physicians is the bottleneck which allows or denies the availability of CCAT transport; without them there is no CCAT team. Rather than allowing attrition or a future battlespace crisis to overwhelm the combat care system jeopardizing lives and limbs, steps should be taken to further task and integrate critical care physicians into a Joint CCATT Force.
Purple Vision

Expecting an Air Force medical asset (CCATT) to be quickly incorporated into a Joint Force Aeromedical Subcommand is unrealistic. However, systems integration can be encouraged while we move closer to a proposed Unified Medical Command. (19:1)  As we look to the future, standardization of training, communications, and processes for critical care air transporting MEDICS (MD/DOs, RNs, CP Techs, and JEC medics) can be established to promote a joint mindset and encourage joint integration. To this end, attention should be given to the following considerations:

A standing tri-services committee should be established to advise JECC, CCATT, and 
C-STARS, and to integrate/ coordinate training. In conjunction with comments below, this committee could establish a Joint accreditation permitting MEDICS to fly on either airframe, and with each others teams. Rotary wing directed MEDICS would still attend JECC, and fixed wing directed MEDICS would attend CCATT.


All MEDICS should attend C-STARS or a similar Sustainment program before they deploy. Currently this advanced critical skills assurance training is only an Air Force requirement, but should be extended to both the Army and NS for completion of their critical transport training. An advantage for Army and Naval MEDICS is that training onboard C-130s/C-17s is provided at C-STARS; currently this is not available at JECC. Likewise, CCATT training upon UH-60 helicopters could also be provided; an advantage for AF personnel. It should be a goal that regardless of attending the JEC or CCATT course, MEDICS would be accredited and functional upon both rotary and fixed wing platforms at the conclusion of their Sustainment training.


Instructor cadres from JECC and CCATT should routinely attend currency training from the alternate course at established intervals; as a result, cross-service contacts and cross-pollination of ideas would be enhanced. 


Standardization of medical equipment, supplies, and bag sets should be accelerated and coordinated by the standing joint committee. This would allow MEDICS flying on fixed wing or rotary airframes to provide patient care with familiar equipment and supplies. While this may seem a mundane issue, in fast paced critical care settings the “where, what, and how” of drugs and instruments can be a vital issue.


Joint CCATT Virtual Squadrons should be established. This proposed DOD web accessed site would incorporate JEC and CCATT MEDICS allowing easier accession of personnel needed for worldwide critical care missions. (4:29)  A Virtual Squadron with web based access would also allow for easier communication, database sharing, and fostering of relationships between CCATT and JEC teams.

The stresses of prolonged war, retention of critical medical personnel, and the constant demands upon the medical infrastructure necessitate a fuller integration and purple vision of a Joint Critical Care Air Transporting System as proposed by this paper. The above considerations, while not all-inclusive, are not excessive to achieve; their implementation would also support the next steps for cooperation and jointness within a future Unified Medical Command. 
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