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AE is an AF Core Competency.

USAF flight surgeons orchestrate local care to prepare patients for AE and sustain them during movement.

Learning Objectives

Using this template, you can create a professional brochure. Here’s how:

1.  Understand the roles played by clearing flight surgeons.

2.  Learn the organization of the AF AE system.

3.  Learn how to access and utilize the AF AE system.

4.  Become acquainted with the approach to flight medicine clinical problem solving in support of AE patient preparation.

5.  Review AE clinical “pearls”

CLEARANCE vs. validation

Clearance: Assessing the “airworthiness” of patients at the originating location.

Validation: Finding the “best fit” transportation option to meet the clinical needs of the patient.

organization of af ae

Patient Movement Requirements Centers (PMRC’s): A theater’s single contact point for initiating a patient movement request (PMR).

GPMRC

Call 1-800-874-8966

TPMRC-USAFE

Call DSN 314-480-2235

TPMRC-YOKOTA

Call DSN 315-225-4700


AMP HANDOUT

AE CLINICAL FLIGHT MEDICINE & MISSION SUPPORT

Aeromedical Evacuation (AE)
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HQ AMC’s Tanker Airlift Control Center controls airlift execution (vice AE requirements validation) for strategic and intertheater AE missions and for CONUS & USSOUTHCOM missions.

Theater Air Mobility Operations Control Centers (AMOCC) perform similar function as TACC, controlling theater execution of AE movement requirements that have been validated by a PMRC.

Theater PMRC (TPMRC) regulates patient movement in geographic theaters.

Joint PMRC (JPMRC) regulates patient movement in JTF AORs.

Global (GPMRC) regulates CONUS and SOUTHCOM patient movement and supports the CINCTRANS global management oversight of entire AE system.

AE Liaison Team (AELT) provide liaison to PMRC’s for forward deployed (E2 or E3) medical service support forces of any Service component.  A one- to three- person team consisting of radio operator plus either/both a flight nurse (FN) and/or aeromedical evacuation technician (AET).

Mobile Aeromedical Staging Facility (MASF) provides brief holding capability while awaiting AE aircraft departure or destination ground transportation pickup after deplaning.  Staffed by flight nurses (FN) and aeromedical evacuation technicians (AET); no FS UTC.

Aeromedical Staging Facility (ASF) provides holding capability collocated with more capable MTF’s (E4).  ASF’s do have FS UTC’s. You’ll probably want to customize all your templates when you discover how editing and re-saving your templates would make creating future documents easier. To customize this brochure, select File New to re-open this template as a document.

Goals of clearance

Prevent Mission Degradation:  Ensure ground and flight safety – for aircrews, AE crews (AECM), and the patient.

Prevent Iatrogenic Patient Injury:  Clinical and administrative preparation to prevent unintended delays in movement or changes in level-of-care en route.

clinical AE

Patient Categories

1A Psychiatric, severe, litter.  Physical and chemical restraint required.

1B Psychiatric, moderate severity, litter. Anxiolysis/sedation with physical restraint immediately available required.

1C Psychiatric, mild to moderate severity, litter.  Cooperative and reliable under observation.

2A Immobile litter, nonpsychiatric.

2B Mobile litter, nonpsychiatric.

3A Ambulatory, nonpsychiatric and non-substance abuse, going for treatment.

3B Recovered patients returning to home station.

3C Ambulatory, substance abuse (drug/EtOH), going for treatment.

4A Infant (<3yoa), occupying an aircraft seat going for treatment.

4B Recovered infant (<3 yoa), returning, occupying an aircraft seat.

4C Infant requiring Ohio incubator/ALSS.

4D Infant (<3yoa) occupying an aircraft seat

4E Outpatient (<3yoa).

5A Outpatient, ambulatory, nonpsych and non-substance abuse, going for treatment.

5B Outpatient, ambulatory, substance abuse (EtOH/drug), going for treatment.

5C Psychiatric outpatient going for treatment, low/no flight safety risk.

5D Outpatient with litter for comfort.

5E Outpatient, litter for comfort, returning from treatment.

5F Outpatient, returning from treatment.

6A Medical attendant.

6B Non-medical attendant.

supplemental oxygen

Treat the patient not the pulse-ox.

Use the patient’s reported review of systems to assess functional disability in “chain of oxygenation”.

Use O2 Conversion Table to determine “altitude equivalency oxygen prescription”.

Minimum effective O2 Rx above 3000’ cabin altitude restriction (CAR) is 4 LPM NC.  Four LPM is equivalent to 2 LPM at sea level.

Pulse Ox reads falsely high in high output states (sepsis, tacchydysrhythmia), anemia, low output states (AMI, CHF), & hypovolemia. Don’t treat the Pox, treat the patient.  Use Pox to monitor trends after first correlating a preflight clinical baseline to Pox.  An ABG may be aeromedically indicated for flight surgeon clearance of patients for AE.  Correlate the ABG to noninvasive Pox and to ROS and exam.

“Oxygen available” is a different order than “Oxygen at X LPM”.  In the former, the AE FN will not initiate O2 until the patient becomes symptomatic or asks for it.

During patient in-flight emergencies, include CAR with standard ACLS measures of O2, IV, monitor, POX, and vital signs.

Cabin Altitude Restriction

Cabin altitude is not flight altitude.

Fastest rate of change in bubble diameter occurs in first 700 feet above sea level.

Bubble size, not diameter, doubles between sea level and 5000’.  Size doubles again between 5000’ and 8000’. 

Atmospheric Pressure (’s :                (Std:  Sea Level = 1 ATM)               18000’= (-) ½  Atmosphere                  8000’  = (-) ¼  Atmosphere                  5000’ =  (-) 1/8  Atmosphere

Two Categorical Indications:

1.  Optimize oxygenation en route. (Use O2 Conversion Table)

2.  Reduce risk of barotraumas, DCS, or air embolism en route.

Specific conditions warranting CAR:

1.   DCS (field altitude)

2.  Hypoalbuminemia (If <2.0 g% if greater than 3 hours flight time, 5000’)(If < 1.7 g% of any duration, 3000’)

3.  Pediatric or neonatal ICU AE (5000’)

4.  Abdominal endoscopic ExLap post-op patients (5000’)

5.  Extremity gangrene (field level to 3000’)

6.  Protein-losing nephropathy (3000-5000’ based on serum albumin)

Psychiatry

Determine AE patient classification based on the diagnosis(es), H&P, and verbalized intentions, & demonstrated behaviors.

Restraint decision-making reflects realities of the care setting on aircraft – crew have little/no time to prevent catastrophic damage to aircraft by the patient.

“Urgent” psychiatry PMR’s will not be validated.

Combat stress patients may be harmed by AE.  Before clearing determine if BICEPs applies to care planning.

cardiology

Treat the patient.  Base en route care plan on review of systems, H&P, and efficacy of medical management prior to AE.

Acute CAD Non-AMI Chest Pain Syndromes  Consider medical preparation with O2 4 LPM, IV access, physiologic monitoring, nitrates, beta-blockage, lovenox or heparin.

Acute AMI Same considerations as non-AMI.  Base medical attendant requirements on hospital course, current level-of-care in MTF, and potential for post-AMI sudden death, arrhythmia, or CHF based on location and extent of myocardial damage.  Consider time-periods during which secondary complications occur versus timing of AE.

trauma (combat)

Work with originating surgeons to determine the timing required for returns to the OR for “washout’s” or follow-on surgeries.  Identify “windows of opportunity” for safe movement.

Be prepared to assist with in-theater temporary relocation of “shell-shocked” comrades IAW BICEPS.

Blast Injuries   Common injuries include penetrating or blunt eye trauma, minor soft-tissue lacerations, perforated TM, hearing loss, and lung contusions.  TM “patches” have not lost integrity during AE without CAR.

Penetrating eye injury casualties should travel with field level CAR unless cleared by an ophthalmologist prior to AE.

Pulmonary Contusions:  Early V/Q mismatches. Typically,  ARDS develops between 48-96h post-injury (CCATT).

High-velocity Penetrating wounds Large cavitation zone caused by HVP wounds disrupts extremity microvasculature.  Impaired circulation and anemia makes limb susceptible to hypoxia or ischemia at altitude.  Rx: O2 4 LPM.

Burns Specialized burn transport teams from Brook AMC available for preflight consultation and for AE movement.

Assess fluid requirements in face water loss at altitude, pain management, and preventing infection.

trauma (noncombat)

TBI  Baseline assessment includes VS, evaluating all three parameters of GCS (not just response to verbal, e.g., “responds to commands”), respiratory support requirements (intact gag?), and nursing care needs.

O2 reduces hypoxic stress on injured nervous tissue.  Remember current neurosurgical care may not start seizure prophylaxis until AFTER the first seizure.  Prepare patient so that the first seizure does not occur en route.

A change in behavior could be a change in mental status exam. “GSC <8, intubate.” GSC change > 2 is significant.  GSC >3, evaluate and consider intubation. 

Spinal Cord Injury “C 3,4,5 keeps the diaphragm alive.”  Consider AE on vent for respiratory quadriplegics, even if well past date of injury and has been off vent.  Hypoventilation due to impaired respiratory effort (poor deep inspiration) leads to hypercapnia, hypoxemia and secondary cardiac arrhythmia at altitude.

Consider Stryker Frame for high cord neurosurgical patients.

Assess medical attendant requirements based on ventilator needs as well as daily nursing.

Pneumothorax  Chest tubes must have in-line Heimlich Valve.  Pleurovac offers advantages of better control of retrograde airflow to chest, water seal or suction, and monitoring CT output.

CXR less than 72 hours greatly aids evaluation of CT placement, efficacy of CT, and evaluation of comorbid conditions (effusions, ARDS, etc.).

Gastroenterology

Liver Disease Consider imbalance of Starling Forces (serum albumin <2.0?), coagulopathies (DIC risk?), and mental status exam (hepatic encephalopathy – serum NH4?).

Pancreatitis  Consider secondary pulmonary edema/ARDS, pseudocyst (rupture of air-fluid cyst?), need for bowel rest (NG tube to low suction?)

NOTE: Above 5000’ CAR, effective suction is achieved between 100-120 mm H2O; ineffective between 80-100.

GI Bleed  Hemodynamic stability prior to AE is required.  Othostatic vital signs, unstable H/H (< 7/21) heme-positive stool or gastric Guaic must be addressed by clearance assessment.

Base level-of-care en route on probable complications en route and underlying medical condition of the patient.

Pulmonary Disease

Identify any impairments in the “chain of oxygenation”.

Treat the patient.  Base O2 equivalency prescription on review of symptoms, H&P, and CXR.

Aspiration Pneumonias.  Assess CXR for signs of cavitary disease (pneumothorax risk). If present, consider CAR (<=5000’).

Orthopedics

HARE traction splint or NATO traction device approved for AE.

Rule of thumb: No hanging weighted traction during transport.

Rule of thumb: Avoid air splints.

Rule of thumb: Bivalve casts to accommodate edema of air travel.

Consider DVT prophylaxis for immobile litter patients (lovenox or LMW Heparin).

The involved extremity is an “end organ” with impaired circulation (O2 delivery) from surgery or trauma.  (O2 4 LPM)

Pain Management

Ask, “Do we need and have a pain management plan ordered?”

Benzodiazapines, in conjunction with opioids, improve efficacy of pain control during transport.  Anxiolysis raises pain threshold thereby reducing opioid dose.

Do not wait to start regimen on the aircraft.  Initiate pain control regimen NLT 60 minutes prior to beginning movement from the bedside.

Common regimens (abbreviated; chose one anxiolytic and one opioid):

Anxiolytic

Ativan 1-2 mg PO/IM

Valium 5 mg PO/IM

Opioid

Percocet 1-2 tabs PO

Fentanyl Patch, 200 mic q 3days

Demoral/Phenergan

dcs/Air ebOlism/ams

Must fly with a flight surgeon medical attendant, “field level” CAR, IVF, aviator oxygen (O2 15 LPM NRBFM if aviator mask not available).

general surgery

Endoscopic ExLap 5000’ CAR provides better patient comfort for those traveling less than 5 days post-op.  Partial ileus post-op reduces patient tolerance of barometric changes in bubble size.  Consider antiflatulent (simethicon).

Obstetrics

CAR not indicated.

No fly after 34 weeks EGA.  IF must fly >34 weeks, medical attendants capable of tocolysis, possible delivery and post-partum maternal care required.

Consider antiemetics for moms suffering nausea/vomiting of pregnancy to avoid dehydration caused by airsickness.

Oncology

Consider benefit of DVT prophylaxis (lovenox or LMW heparin)

What metastatic sites affected – CNS (seizures? Impaired gag reflex? Ataxia? Motion sickness?), lung (impaired ventilation or oxygenation?), heart (pericardial effusion?), enteric (partial SBO and need for NG and NPO/liquid diet?).

Renal Disease

Renal cell CA presents high risk of acute PE.  DVT/PE prophylaxis en route strongly recommended.

Protein losing nephropathy may require CAR if serum albumin < 2.0 (See CAR above).

Neurology

Seizure  Is this a new or long-standing condition?  Any seizure activity within two weeks of AE should prompt concern.  Altitude hypoxic stress lowers seizure threshold; partial seizure patients can present as grand mal at altitude.  O2 4 LPM and suction available.  Is patient therapeutic on current medications?  Assess efficacy of Rx.

Hematology

Anemia  An H&H between 7/21-10/30 is NOT an automatic indication for transfusion.  Patients with chronic anemia may have adapted to low H/H, and can tolerate altitude with just supplemental O2.

Treat the patient.  Assess anemia in the context of any other impairments in the “chain of oxygenation”.

Consider risks of CHF before transfusing, especially in elderly and cardiac patients.

dIATETICS

AE flights are typically long and exacting.  Meals not ordered or incorrectly ordered prior to starting a mission puts patient safety at risk.  Patients should have an appropriate diet order (commonly overlooked).  Address protein needs in trauma and burn patients’.  Assure diabetic patients have appropriate diet and insulin orders.  Regular diets may risk hepatic encephalopathy in liver disease.  Renal diets must address electrolyte restrictions.

Biologic Warfare

Remain vigilant for syndromes suggestive of BW agents (See ROC List).  In general live agents (i.e., smallpox, pneumonic plague) pose greater secondary communicable disease threats than inactive agents (e.g., anthrax).

Pneumonic plague patients are not ready for AE until after 72 hours antibiotic treatment AND demonstrated clinical improvement. (Quarantine)

Variola (smallpox) not eligible for AE until lesions crust AND fall off.  One case is a global health emergency.  (Quarantine)

Contact theater surgeon as soon as you suspect any BW agents.

USAMRIID Vicker’s transport unit is NOT for AE movement of large numbers of BW casualties to referral treatment facilities.

FS Mission Support Roles

Identify critical phases of flight in AE, for the patient, for AECM, and for aircrew.

Prevent degradation of airlift flight operations caused by communicable disease threats from patients to crews.

Prevent degradation of airlift flight safety caused by critical incident stress.

Prevent dissemination of quarantinable diseases via AE.
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