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ABSTRACT
Fixed wing aeromedical evacuation is one of the US Air Force Medical Service’s core competencies.  The vast majority of patients currently flown from Iraq to Germany (2184 miles), Afghanistan to Germany (3235 miles) and Germany to the continental United States (4042 miles) are cared for by a primary aeromedical evacuation crew comprised of flight nurses and flight technicians.  The enactment of the US Air Force Critical Care Air Transport Team (CCATT) program in 1996 created the capability to evacuate critically ill and injured patients safely over vast distances and allowed a transformation of military medical doctrine in the combat theater.  In 2005, 716 critical patient movements were completed logging over 11,000 hours of 
in-flight critical care.  The thoughtful selection, training and validation of CCATT members are key contributors to its success.
1.0
HISTORIC PERSPECTIVE
Historically, the US Air Force Aeromedical Evacuation system focused on the transfer of stable patients between military treatment facilities worldwide.  Physician involvement with the system and in-flight medical capabilities were limited.  At this time, US military medical facilities overseas and in the deployed setting were large in size and comprehensive in scope.  Critically ill and injured patients received care in place until their condition improved adequately for transfer or the sending facility provided a capable medical attendant to provide supplemental care during flight.  In response to the requirement to move critically ill and injured patients, the US Air Force Critical Care Air Transport Team (CCATT) pilot program was initiated in 1994.  In 1996, the program was approved and enacted.  CCATT acts as a supplementation package to the primary aeromedical evacuation crew.
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Figure 1: US Air Force Critical Care Air Transport Team patch

2.0
CRITICAL CARE AIR TRANSPORT TEAMS
Air Mobility Command headquartered at Scott Air Force Base, Illinois is responsible for administration of the CCATT program.   
2.1
Team Manning
Each three member CCATT is composed of one physician, one critical care nurse and one cardiopulmonary technician.  All members must be world-wide qualified for deployment, possess a secret level security clearance and meet the physical requirements to be an operational support flyer.  Eligible physicians generally completed residency training in critical care medicine, anaesthesiology, internal medicine, emergency medicine or general surgery.  In addition, nominees for all three team positions must have provided a minimum of 800 hours of critical patient care within the previous two years to ensure currency.  Nominees’ credentials are evaluated by a formal application process prior to selection of basic training.
2.2
Team Training

2.2.1
CCATT Basic Course
The CCATT Basic Course is taught at the US Air Force School of Aerospace Medicine, Brooks City-Base (San Antonio), Texas.  It is a 10-day course that is designed to prepare personnel assigned to CCATT to meet the wartime mission of caring for critically ill and injured patients in the aeromedical evacuation environment.  Students receive familiarization training with aeromedical evacuation aircraft, experience the stresses of flight, and receive critical care training as it applies to the AE environment. A detailed review of the CCATT mission, equipment, and organization is also presented.
International students are welcome at the CCATT Basic Course on a space-available basis.  Requests for training are made through the Security Assistance Officer (SAO) at the US Embassy (in most cases) in the applicant's home country at least 12 months prior to desired course entry. The SAO requests a course quota through Air Force Security Assistance Training Squadron at Randolph Air Force Base, Texas. 
2.2.2
CCATT Advanced Course [C-STARS Cincinnati]
The CCATT Advanced Course is taught at the Center for Sustainment of Trauma and Readiness Skills (C-STARS) located at the University Hospital Trauma Center, Cincinnati, Ohio.  During this 14-day course, students rotate in the intensive care units of the University Hospital, a multidisciplinary 18 bed unit with over 3000 patient encounters each year. They function as the primary providers for critically ill and injured patients under the tutelage of both civilian and military faculty.  The emphasis is on critical care and there are didactics on the air-evacuation system, flight simulator exercises and a field exercise involving a flight out of Wright-Patterson Air Force Base (Dayton), Ohio.  At the conclusion of the course, the faculty assesses each student’s suitability for deployment on a pass/fail basis.
2.3
Team Equipment and Supplies

The standard CCATT equipment and supply allowance is packed into 12 man-portable bags weighing a total of > 450 pounds.  Loaded onto an aircraft, it occupies 3-4 NATO litter spaces.  The equipment inventory is adequate to transport three mechanically-ventilated patients each with a Uni-Vent Eagle 754 ventilator (Impact Instrumentation, Inc, West Caldwell, New Jersey), a Ultra-Lite 326 suction (Impact Instrumentation, Inc, West Caldwell, New Jersey), an IVAC MedSystem III infusion pump (Cardinal Health, Dublin, Ohio), and a Propaq Encore 206 EL monitor (Welch Allyn, Skaneateles Falls, New York).  An i-STAT blood analyzer (Abbott Medical Diagnostics Products, East Windsor, New Jersey) is included to provide enroute arterial blood gas analyses.
3.0
SPECIAL PURPOSE CRITICAL CARE AIR TRANSPORT TEAMS

3.1
US Army Burn Flight Team

Since 1951, the US Army Burn Flight Team (BFT) has transported severely burned personnel to the US Army Institute of Surgical Research Burn Center at Fort Sam Houston (San Antonio), Texas.  Each BFT is composed of five personnel that are augmented as necessary based upon the number and complexity of burn casualties to be transported.  The team leader is a general surgeon experienced in burns, trauma, and surgical critical care.  The lead flight nurse is a critical care registered nurse with extensive burn and critical care experience.  A licensed vocational nurse serves as the second flight nurse on the team and a certified respiratory therapist with extensive experience treating severe lung disease and inhalational injuries provides respiratory care.  An operations non-commissioned officer completes the team, acts as the operations officer for the mission and assists the other team members as needed throughout the mission.  The rationale for a specialized BFT mirrors that use by burn centers themselves - burn patients benefit from specialized care delivered by personnel who work daily with critically ill burn patients.

3.2
Wilford Hall Neonatal and Pediatric Extra Corporeal Membrane Oxygenation Team
Wilford Hall Medical Center is the only extra corporeal membrane oxygenation (ECMO) center capable of providing global access to this highly specialized service.  In January 2008, Coppola et al published a retrospective review of the Wilford Hall experience since the initiation of the program in 1985.  During this period, 68 children underwent transport ECMO for an average distance of 1380 miles.  There were no deaths during transport and survival rate to discharge was 65%.  Transport ECMO was used to help children at non-ECMO centers with pulmonary failure who had not improved with inhaled nitric oxide and high-frequency ventilation.  It is often is the only option for children too unstable for conventional transport or those already on ECMO and requiring a specialized service at another facility, such as organ transplantation. 

3.3
LANDSTUHL ACUTE LUNG RESCUE TEAM
Critically ill and injured patients who develop acute respiratory distress syndrome (ARDS) may acutely exceed the support capabilities of standard CCATTs preventing evacuations to higher echelons of care.  To meet this wartime requirement, the LRMC providers created the Acute Lung Rescue Team (ALRT) in 2005.  ALRT facilitates the transport of ARDS patients who require urgent evacuation due to clinical or tactical conditions (i.e. cannot be maintained in-theater) and whose pulmonary dysfunction exceeds the oxygenation and/or ventilatory capacity of CCATT ventilators.  Under the guidance of experienced critical care specialists, implementation of advanced lung-support techniques and devices permitted the evacuation of ten ARDS patients who otherwise exceeded the capability of deployed in-theater assets.  Compared to other CCATT patients, ALRT activations required higher FiO2 (92% vs. 53%) and PEEP (19 vs. 6.5 cm H20) for support.
4.0
LONG RANGE AEROMEDICAL EVACUATION
In 2005, US Air Force CCATTs supplemented the primary aeromedical evacuation crew during 716 patient movements and logged more than 11,000 hours of in-flight critical care.  This accounted for <3% of total patient movements.  The preponderance of aeromedical evacuations is professionally performed by primary aeromedical evacuation crews comprised of flight nurses and technicians from the active duty Air Force, Air Force Reserves and the Air National Guard.  It is a true team effort to meet the challenges of transporting every US Soldier, Sailor, Airman and Marine home from their service to our nation.  This team includes CCATTs, aeromedical evacuation crews, validating flight surgeons, medical facility providers, ground crews, front-end crews and countless others from all coalition nations.
5.0
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