Colonel Russell B. Rayman originally compiled 34 "classic" aeromedical problems in the early 1980's from actual cases or situations. Since many of the aircraft type, regulations and medications have changed, these scenarios were rewritten in 1998, by Major Gilbert R. Hansen, using aircraft, regulations, doctrine and medications in use at the time of revision.

A listing of the entire set of problems for your future reference can be found through the AMP web site at this URL:

http://WWWSAM.BROOKS.AF.MIL/web/af/files/amp/amp-slds.htm#Q&A .

The "school" answers to these problems represent the opinions of the author based on careful research. Nevertheless, opinions vary and regulations change; therefore, these problems are for academic use only. When presented with a similar situation, use up-to-date regulations and medical guidance to make your decisions.

It is likely that you will encounter many of the following situations in your practice of aerospace medicine. Look at the answers provided by the author and make sure you understand the reasoning and where to look for answers. Good luck.

General References for deriving your solutions:

1. DeHart RL. Fundamentals of Aerospace Medicine 2nd ed. William s & Wilkins, Baltimore; 1996

2. Ernsting J, King P. Aviation Medicine 2nd ed. Butterworths, London; 1988. 

3. The Flight Surgeon's Check List

4. AFI 48-123 Medical Standards 

5. AFPAM 48-132 Waiver Guide 

Problem 1: Chief of Flight Medicine

You are assigned to a base with three F-16 fighter squadrons and one C-130 airlift squadron.  Your senior flight surgeon has just been designated the Aerodental Squadron commander and you are the next ranking flight surgeon.  You are asked to take on the Air Force Instruction 48-101 governs the Aerospace Medicine Program.  It details the responsibilities of the chief of aerospace medicine as well as the chiefs of each flight including the flight medicine flight.  The chief of aerospace medicine (your boss) is responsible to establish a comprehensive preventive health program at the base.  In addition to Flight Medicine, this includes the health risk surveys and compliance inspections accomplished by the Bioenvironmental Engineering Flight, and the Public Health Flight.  This also includes the lifestyle health enhancement efforts at the Health and Wellness Center and the force projection and protection measures accomplished by the Readiness Flight.

Solution

As Chief of Flight Medicine, you are responsible to oversee all professional activities of all medical providers (including matrixed SMEs ) and paraprofessional activities of the technicians in the flight medicine clinic and physical exam section.  Additionally you must oversee the extra-clinical activities of all flight surgeons including flying, occupational shop visits, squadron visits and briefings.  You are also responsible for all ambulance requests that originate over the crash network.  You may also be assigned to supervise the optometry services and immunization services of your base. 

You will also be tasked with directing the Occupational Health Working Group, directing grounding management, all aeromedical training in the clinic including disaster response and mishap investigation.

The core mission of the flight medicine clinic is to support aircrew health.  You may also be tasked with dependent health through Tricare agreements.

References:
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Problem 2: Training for Flight Line Accident Response

You have been assigned as chief of the flight medicine flight.  One of your responsibilities is training and preparing for flight line accident response. 

1.  How does flight line accident response compare with base housing ambulance response?

2.  What training and equipment do you need to carry out medical care to injured personnel at the scene of an aircraft accident?

3.  What training and equipment do you need to carry out a proper investigation of the mishap? 

Answers to Problem 2: Flight Line Accident Response

1.  Responding to a flight line accident involves two capabilities.  First, the medical crew needs to be trained and capable of treating physiologic incidents and trauma resulting from accidents.  This capability compares with other ambulance responses.  Second, Flight medicine personnel need to be prepared to collect and preserve human factors evidence at the scene of an accident.  Regular ambulance personnel have little or no training in investigating the cause of an accident.

2.  Each time you respond to an in flight emergency you must be prepared to render care to survivors.  Your ambulance should be stocked with acute trauma stabilization gear.  It is also prudent to have a defibrillator and basic ACLS capability. Your first duty will be to save life and limb.  It is recommended that flight surgeons maintain ATLS and ACLS certification. 

3.  The check list for what must be done in investigating and accident is found in the Aircraft Mishap Investigation Handbook.  The chores that must be accomplished in the first hours after a crash after life and limb saving measures include:

A.  Photograph  and map all body parts and life support equipment you find.

B.  Quickly preserve tissue in plastic on ice for analysis.

C.  Notify coroners office of status.

D.  Impound medical records.

E.  Do physical exams on and obtain labs on survivors

F.  Obtain 72 hour history using tape recorder

To prepare to be a member of the board, a flight surgeon should study the mishap investigation handbook.  Accompany more senior flight surgeon and visit the simulated board during exercises. In the event you are asked to sit on a board, take the Mishap Investigation Handbook with you and call your MAJCOM flight surgeon for advice.  For intensive training, there is a mishap investigation course at Brooks AFB.

The formal board member may not be the same person as the initial responder.  You should be prepared to turn over you evidence to the formal board.

References: 
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AMP Problem #3:  Aircrew  Selection

The Chief-of Staff of the Air Force is concerned about the poor retention rate of trained pilots in the Air Force.  10% of Academy graduates and as much as 50% of non-Academy graduates drop out as soon as they are able.  Because flight surgeons are part of the selection team, you are asked if there are any changes the in selection process that could be improved to bolster retention.  

1.  Are their any changes to the medical selection criteria in AFI 48-123 that would enhance the retention of trained pilots?  

2.  How would you validate those recommendations? 

Answer to problem 3: Selection

1.  Retention means keeping trained flyers interested in their career and physically qualified to be retained.  Medicine can impact retention in three ways, 1)Candidate selection, 2) health education and 3) adjustments to continuation or waiver policies.

· Flight surgeons are involved in Candidate selection via the Class I, Class Ia and other initial flying class physicals. The initial physical differs from a continuation physical in two respects.  

· First, initial physicals contain some physical standards such as the visual acuity standard, that are more strict than the continuation physical.  The rationale for having stricter standards is longevity.  Because visual acuity can deteriorate over time, by selecting pilots with better initial visual acuity, the problems of high power refractive errors can be avoided.  The only possible reason to modify the initial physical requirements is if the population of applicants is small enough that any disqualifications would leave training slots unfilled.

· A second difference is the ARMA.  The ARMA is used to screen out candidates who have poor motivational reasons for applying or psychological reservations about military flying.  The ARMA could be modified or more strictly enforced to prevent poorly motivated individuals from entering UPT.

· Health education is part of preventive health.  Squadron briefings, frequent squadron visits and preventive health inputs during physicals and clinic visits will help prevent loss of aircrew due to preventable medical problems.

· Continuation physical standards could be relaxed to allow aircrew to remain on flying status with conditions that currently ground them.  

2.  To validate the recommendations, the following three strategies could be employed.

· Validation of stricter enforcement of the ARMA could be approached by polling the pilots who are leaving.  Survey to find what proportion feel they were strongly motivated to fly at the time of their initial physical.  If there is a large percentage that say no, then stricter enforcement of the ARMA may help screen them out prior to UPT. 

· To validate health education efforts, look at the list of diagnoses that disqualified aviators last year.  See if there are any preventable diseases or  conditions.  Target these areas for education and keep track to see if the proportion drops.  

· To validate the relaxation of continuation requirements, get a list of last years disqualifications.  Rank order the diagnoses from most frequent to least frequent.  See if some of the more frequent disqualifications could be retained by offering a new medication or other tactic that could justify a change in policy.  Any new medications would need to be studied for possible adverse side effects prior to incorporation into the flying community.

Problem 4: Circadian rhythms 

You are the Squadron Medical Element Flight Surgeon for a squadron of F-16s stationed at Hill AFB, Utah.  Due to a surge of political unrest, your squadron will deploy in 4 days to Saudi Arabia.  Sixteen aircraft will leave in four chalks of  four in thirty minute intervals.    They will air refuel three times and RON at Lakenheath England.  The next day they will fly on to Saudi Arabia again requiring  two air refuelings.  They are expected to begin operations the next day including round the clock air patrols.  

What do you do to help the squadron prepare for the stress, fatigue and circadian disruption of this deployment?

Answer to Problem 4: Circadian Rhythm

Deployments involve many stresses that individually may not prove too hazardous, but when taken together may spell disaster.  These stresses include: separation stress, long duration flight exhaustion, dehydration, hunger, thermal stress, night flying, sleepiness, noise, circadian dyssynchrony, and general fatigue.

Since this is an eastward deployment, it will help if crews begin getting up 1 hour earlier each morning and going to sleep a little earlier each night during the days before deployment.  Realize that once on sight, it will take a  few days to adjust to the new time zone.  Increasing exposure to light during wake time and preventing light exposure during sleep time will also help.

To minimize in-flight stress emphasize: staying hydrated,  eating a few small snacks rather than a large meal, getting a good night of sleep, having a regular exercise routine that keeps the muscles toned, avoiding a pre-deployment alcohol or exercise binge.

Hypoxia can be avoided by monitoring the cabin altitude, and remaining on-mask as much as possible.  In-flight smoking should be avoided; nicotine gum may help avert the nicotine symptoms experienced by smokers who are restrained from smoking for extended periods of time.  Avoid long periods of time in the heat or in the cold.  Be prepared for bad weather.  Insist on flyers having  a “Go” pill available if they become sleepy or start experiencing micro sleeps.

At the hotel, a light amount of exercise right after landing or right after awakening in the morning is helpful.  Avoid caffeine and alcohol during the 3 or four hours before sleeping.  Wear ear plugs if there is ambient noise, and darken the room.  Do not begin a TV show that will prolong wakefulness.  

The second transit day should follow similar enroute rules as the first.  On arrival at base, the crews should exercise, and refrain from excess alcohol.  At first, due to circadian rhythm jet lag, the crews will feel groggy in the mornings despite adequate sleep.  Light exercise and a moderate amount of caffeine should help.  The jet lag should be gone in about 7 days.
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Problem :5 Chronic Fatigue

Your squadron of C-130s has been tasked to airlift humanitarian supplies to a nearby country where an ethnic group has been surrounded and cut off by rival forces that are not complying with UN directives.  These people may die of starvation if a steady supply of food is not sustained.  

Flying time to the unloading field is 3 hours.  Ground time at the unloading field is 10 minutes due to hostile sniper fire.  After the first shipment of the day, the planes can resupply at a forward base just 1 hour from the unloading zone.  Your crews are flying 4 shipments a day, every day, with a day off every five to seven days depending on crew availability.  Each day begins about 0500 and ends about 2000 with  12 hours of logged flying time.  

After six months, conditions deteriorate and the unloading airfield is cut off.  Now the crews are tasked to air drop supplies every night to continue the flow of food and medical supplies.  After several months of night drops there is no end in sight for the mission.  You have been actively flying with the crews on these missions.  During the mission prebrief, several crewmembers listen with their eyes closed.  During the flight, crew members, who you thought could never get enough flying, tell you that on the final leg home they are very tired and are not looking forward to flying tomorrow.  They say they are always sleepy and having difficulty concentrating during briefings.  You also note during the return trip that the crew miss several radio controls.  One time the pilot spoke to the copilot and the copilot jolted out of a micro-sleep.  You are very concerned that the crew is overly fatigued.

What should you do?

Answer to Problem 5: Fatigue 

Fatigue can lead to poor judgment, poor communication (CRM) and even sleeping on the flight deck.  Fatigue can therefore lead to disaster.  The key question is: when does fatigue become dangerous and how can you know you are at that point?”

There is no quick and easy measurement of fatigue.  The multiple sleep latency test(MSLT) is the most scientifically accepted objective measurement of sleepiness.  This is performed by having a person who has rested overnight lie down in a quiet dark room for 20 minutes and try to fall asleep.  The moment of onset of sleep is determined by EEG criteria.  A well  rested person will have difficulty falling asleep.  A sleep deprived person will fall asleep quickly.  The more deprived, the quicker the onset to sleep.  

Obviously, this test is too cumbersome to perform in the field, but the lesson can be taught.  When a person is fatigued, they fall asleep easier.  You can educate your flyers to monitor how sleepy they feel.  If they begin to experience micro-sleeps during a mission, or if they feel tired only one ore two hours after waking, then they are fatigued. 

You can teach your crew fatigue countermeasures.  They are:

· Preflight countermeasures

· Plenty of sleep, 8 hours normally, more if behind on sleep

· Avoid caffeine in the 3 or 4 hours before sleeping

· Avoid alcohol before sleeping; it alters sleep quality

· Sleep in a quiet, dark, cool location

· Schedule sleep just before alert

· No-go pills should normally not be used for routine sleep prior to a mission.  Their use is more suited to assisting in adjusting to circadian problems at the time of deployment.

· Daily moderate exercise will build up reserve strength

· Proper diet with plenty of fruits and vegetables

· In flight countermeasures

· Good hydration

· Use little or no caffeine early in the flight.  Use a little caffeine during a circadian low such as after lunch.

· Eat small snacks rather than large meals

· Intersperse active conversation with crew members between official communication requirements

· Chew gum

· On augmented multicrew jets, trade off and take naps

· A power nap of 20 minutes will refresh without causing grogginess

· A longer nap can be taken, but if you awake beyond 30 minutes into a nap you may experience sleep inertia that can take 10 to 15 minutes to shake off.

· Single seat jets and unaugmented multi-crew jets may consider using go-pills to enhance alertness.  This should be done on rare occasions and requires higher headquarters approval.  Pilots should not be conditioned to believe they can have a go-pill every mission.

The main thing to remember is, people are human; they will get fatigued no matter how motivated.  Some people, especially people over age 40, fatigue quicker than others.

So as a flight surgeon, you first do everything you can to help the people in the squadron maximize their fatigue countermeasures, but then it is important to realize that despite all these countermeasures, fatigue can and will still happen, and when it does, performance will decline.  Therefore, it is imperative for flight surgeons to watch for signs of  fatigue.

Sometimes, flyers will present with vague complaints that do not make a lot of sense.  Sometimes they will be forthright and tell you they are exhausted; other times they will pretend to feel OK, but look for shortcuts to make up for their fatigue.  This is a critical sign of squadron fatigue.

It is important to discuss fatigue problems with the commander early in the process.  Fatigue is just as real a threat as any bullet or missile. With proper attention up front, many of the problems of fatigue can be avoided.  If the squadron reaches a point where fatigue is evident, it is time to communicate with the commander the need for a break in the pace.  Somehow, the need to generate sorties will need to be weighed against the increased risk of continuing on fatigued.  If a days rest can be afforded, do it.  Help the commander realize, that in the end, the crews (and all the support personnel for that matter) will hold up longer and provide more sorties if they are not driven beyond normal fatigue levels.
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AMP Problem 6. Mishap Labs.

An F-15E just crashed.  Both crewmembers ejected.  The pilot’s chute did not have time to open and she died on impact.  You respond to the crash.  You find the Weapons officer alive with a broken ankle.  You are ordered to begin a class-A mishap investigation.  What labs do you order?

Answer to Problem 6: Mishap labs

The Aircraft Mishap Investigation Handbook outlines all the usual steps in carrying out a mishap investigation including what labs to order.  As a human factors specialist, you are concerned whether the mishap could have occurred as a result of drug ingestion or toxic substance inhalation. 

The handbook advises the procurement of 

· Four 10ml red tops

· Three 10 ml gray tops

· Two 10 ml lavender tops

· One 5 ml lavender top

· 100 ml of urine

Make sure you use betadine to clean the skin and use chain of evidence forms and tape on each specimen.

Run locally a glucose, alcohol, CBC, SMA-18, UA

Obtain a blood alcohol, carboxyhemoglobin and toxicology screen will be run at AFIT.  To complete their screen you will need to submit 2 red tops, 2 gray tops, 2 lavender tops, and 70 ml of urine using positive identification procedures.  Label any specific drug you wish tested for.

Freeze a red top and 10 mls of urine using chain of custody for possible future verification.

Try to obtain as much blood and urine as possible from the deceased.  Once ordinary blood and urine samples are obtained they should be preserved in a cooler.  Also, the deceased needs to be placed in a cooler a soon as possible to preserve tissues for autopsy and further toxic analysis.  If resuscitative measures were tried, carefully document of all the drugs administered during the resuscitation will be.

Always call your command flight surgeon or AFIP and let them know what you have ordered.  
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Problem 7: G-LOC

You are assigned to a squadron of F-16s.  A recent F-16 mishap concluded the most probable cause for the mishap was G induced loss of consciousness (G-LOC). In preparation for the wing safety meeting, the wing safety officer approaches you and asks you the following questions.  

1.  What exactly is G-LOC?

2.  What is resting G-tolerance?

3.  Can a person’s G-tolerance change?

4.  What can a pilot do to maximize G-tolerance in flight? 

5.  What is a proper anti-G straining maneuver (AGSM)?

6.  What happens when the AGSM is not performed correctly?

7.  How does the anti G trouser work?

8.  How does COMBAT EDGE work?

Answer to Problem 7: G-Tolerance

1.  When a pilot pulls back on the stick, the seat pushes up against the pilot creating acceleration from foot to head.  This acceleration is felt the same as gravity pulling from head to foot.  This is called G+z.  G+z forces cause blood to drain from the head and pool in the legs. When cerebral perfusion drops below a critical level, the pilot loses consciousness; this is called G-LOC (loss of consciousness) With slow onset Gs, the common sequence of events experienced before, during and after G-LOC are:

· Tunnel vision

· Vision black out

· Loss of consciousness, lasting from 1-20 seconds

· Myoclonic jerks 

· Refractory period from 2-12 sec awake but confused

· Recognition of reality

· A brief struggle to regain situational awareness

· Recovery

With fast onset G (the F-16 is capable of fast onset G), the pilot can go straight to G-

LOC without any intervening warning symptoms.  In either case, mishaps occur when 

the pilot is unable to regain situational awareness and therefore 

unable to recover the jet prior to impacting the ground.

2.  Every pilot is introduced to the effects of G forces via centrifuge training.  During the first ride, the centrifuge is accelerated by 0.1 Gs/second while the pilot stares at a panel of lights.  During this ride the G-suit is not inflated.  The pilot signals the centrifuge operator when the peripheral lights fade away, or the center light loses 50% of its brightness.  This is recorded as the pilots resting G tolerance.  Most fighter pilots have an unassisted, resting G tolerances of around 4.5 Gs.  Due to individual variability, some pilots have a recorded resting G tolerance as low as 3 and some as high as 8 Gs. 

3.  G-tolerance can vary from day to day.  Situations that reduce G-tolerance include:

· Illness

· Medications

· Stress

If a pilot feels his G tolerance is reduced he reduced by any of the above he should not fly until he recovers.  Also, a G-warm-up turn is taken at the beginning of fighter maneuver missions.  If the pilot feels his G-tolerance is low, he/she should abort and come back another day.  However, after long lay off between G-rides a pilot can de-acclimate.  If G-tolerance is low due to de-acclimation, the pilot should do a modified mission with only moderate G-stress to regain G-acclimation.

4.  Individual G tolerance can be bolstered by  

· Getting a full night’s sleep

· Eating a balanced diet.

· Working out regularly, but not just before flying

· aerobic exercise such as a daily 2-mile run, combined with

· moderate weight lifting 2-3/week

· Being well hydrated at the time of flight

· avoiding excess alcohol the night before

· drinking plenty of water the day of a flight.

5.  A proper AGSM can improve G tolerance by 2-4 Gs. The proper sequence is:

· Tense lower and upper extremities
· Breath in and strain against a closed glottis just before beginning G
· Rapid 30%-tidal-volume breath exchange every 3 seconds
· If only at moderate G, then relax strain slightly to conserve strength
· After G is unloaded, gradually relax strain
· After strain is unloaded, relax extremities
6.  An improperly executed AGSM can actually decrease G tolerance.  G tolerance is decreased in the following circumstances:

· Breath holding begins before tensing muscles

· Relaxing extremities before relaxing breath holding

· Holding breath longer than 3-4 seconds

· Too long or too deep of a breath exchange

· Inadequate glottal pressure during breath holding (by holding with tongue or lips)

7.  The CSU-13/P anti-G suit works by adding additional squeeze to the legs.  The trousers are cinched tight during fitting and provide about ½ G support uninflated.  When fully inflated, the G trousers improve G performance by about 1.5 Gs.

8.  COMBAT EDGE works by providing positive pressure to the mask.  At 4 Gs, the mask valve begins to let pressure into the mask in much the same way that air pressure is let into the trousers.  The pressure increases linearly from 4 to7 Gs.  Counter pressure is let into a bladder at the back of the helmet to keep the mask on tight, and into a vest to provide counter pressure to the lungs.  The extra pressure pushes air into the lung during quick air exchanges.  The benefit of COMBAT EDGE is not appreciated until the 4th or 5th turn.  This is because COMBAT EDGE does not improve early performance, but enhances stamina to allow later turns to be performed at the same high quality as early turns.  There is concern about the extra additional thermal stress induced by wearing COMBAT EDGE in warm climates.  
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Problem 8. Out of the Clinic

Some people would have you think that the only place you can learn about the health of your patients is in the private confines of your exam room.  The nature of Aerospace Medicine requires the flight surgeon to visit out of clinic areas and educate your population on their turf concerning factors that affect their health and well being.  

1.  Why should a flight surgeon visit life support?

2.  Why should a flight surgeon visit the wing safety office?

3.  Why should a flight surgeon fly?

Answers to problem 8:  Out of the Clinic

1.  Life support is where the human part of the flying mission is focused.  It is important for flight surgeons to be aware of all aspects of human support of the mission.  If the jets are high performance, the flight surgeon needs to assure that helmets, masks, anti-G suits, and COMBAT EDGE are being fit, cleaned and maintained properly. The Flight Surgeon needs to assure that rational approaches to in-flight hydration, eating, urinating and defecating are implemented.  A review of anti-g straining maneuvers is essential.  The night vision goggle program needs direct flight surgeon supervision and certification.  Moreover, being familiar with all life support equipment will also aid the flight surgeon in contributing to mishap investigations.

2.  The flight surgeon is an integral part of the wing safety team.  By flying, the flight surgeon is aware of the physiologic factors that can break down and contribute to accidents.  When a doc is aware of the causes of recent accidents, he/she can help recognize hazardous practices at the base that need to be changed.  The flight surgeon should identify an area of concern and brief the wing at each safety meeting.  The message will be much more helpful if it is addressing a current problem than if it is simply a canned speech.  This type of awareness will help the flight surgeon  identify and correct unsafe practices.

3.  Flight surgeons fly for many reasons:

· To understand the physical requirements of flying a particular squadron’s airframe

· To understand the mental requirements of flying the mission

· To understand the mission and the human stresses involved

· To gain credibility with the aircrew (Doc knows, he has been there)

· To get to know the squadron psyche

· To understand the intricacies of working a mishap board

· To learn what human factors are being ignored

· To actively work on increasing knowledge of human factors.
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Problem 9: Mass Casualty.

Your flight medicine clinic is responsible for crash response.  Your crash phone rings and base ops reports a C-130 crashed while aborting a take-off.  The plane was filled with 60 paratroopers.  You request the medical group prepare for mass casualties and respond to the scene.

1.  How will you triage casualties at the scene?

2.  How will the medical group handle the casualties?

3.  How do you prepare the medical group for mass casualties?

Answer to Problem 9: Mass Casualty

1.  Triage means to sort casualties into categories.  There are five categories of casualties at the scene of an accident: Minimal, Delayed, Immediate, Expectant, and Dead.

· MINIMAL casualties are easy to identify.  Ask every one who can, to walk to a designated point such as a green cone.  Many of the minimal casualties can then be instructed to assist in caring for those more seriously hurt.

· All other casualties will need to be assisted away from danger and then quickly assessed.  If the patient does not appear in immediate danger of respiratory arrest or exanguination, then they patient can be categorized DELAYED.

· Patients that are having respiratory difficulties, or are at risk of exanguination are handled as IMMEDIATE casualties.  Immediate casualties are rendered first aid and then sent to the hospital first.  If multiple casualties are loaded on the same ambulance, then the worst case is loaded last.

· Patients that appear to have wounds that appear terminal are categorized as EXPECTANT.  In a peacetime setting, they should probably be sent to the hospital after more salvageable Immediate cases but before the Delayed; in war they could be evacuated last.  If the base is being assaulted, the minimal casualties should be given priority over the expectant and even the delayed if they can be returned to perimeter defense.  Keeping the hospital from being over run will save more patients than letting the enemy come through.

· If the casualty appears DEAD, go on to the next casualty and return for the dead after all the living are cared for.  Performing CPR on a corpse with so many other casualties depending on you is counterproductive.

A basic tenant of triage is to not treat.  The triage officer needs to continue triage efforts until all causalities have been identified and categorized.  If a field treatment team is available, they should be directed to begin field expedient treatment.  A triage assistant should count and track where casualties are sent. 

2.  The immediate casualties should arrive first to the medical group.  Emergency room teams and surgeons should examine the casualties as they are being brought into the ER.  Acute stabilizing interventions should be performed.  Once stabilized, the surgeons should re-triage the patients, sending the most urgent surgical cases to the OR first.  Some patients that were Immediates in the field may not even need to go to the OR once they have been stabilized in the ER; if so they can be re-triaged as delayed and admitted to the ward.  All personnel caring for or transporting patients need to continually observe for a change in status and re-triage accordingly.  Patients should all check out through one discharge point in the hospital.  Here, administration people should be instructed to check with flight medicine before allowing any patient to leave the hospital; they may be key witnesses for the accident investigation.  The flight surgeon should anticipate which patients will need to have mishap exams, lab work and a 72-hour history prior to discharge.

3.  The medical group is prepared by discussing the responsibilities and flow of patients with the disaster teams at group disaster training.  It is important to remind the staff that saving life and limb takes precedence, but preservation of evidence is also an important matter.  If a civilian community hospital is nearby, then memorandums of understanding should be signed and training for disasters should be a joint effort.  Since there is a constant turn over of personnel, training needs to occur frequently to keep the disaster response team well trained.

Problem 10: Stress

Preventive health measures include identifying and eliminating health risks.  You are doing a great job in identifying and eliminating coronary artery disease risks.  Your immunization program  is working and your base is up to date on vaccines.  Your next goal is to tackle stress.  The operation tempo is relentless, and many crew members are telling you they feel stressed out.  

1.  How can you help your people deal with stress on an individual basis?

2.  Despite all the tricks employed in combating stress on an individual basis, groups of people also experience stress.  How can you tell when a group of workers are stressed beyond safe limits?

Answers to Problem 10: Stress

1. The key to reducing stress is awareness followed by adjustment.  A moderate amount of stress increases performance.  As stress continues to increase, performance eventually reaches a maximum and then begins to decline.  Any further increases in stress will cause further decrements in performance.  It is difficult for people to self identify when they are stressed out.  The members of the squadron should be instructed to look out for each other.  When you notice a person begin to decline from their peak performance, exhibit a personality change, lose interest in the mission, or display increased anger, it is time to confront them about stress.  

In today’s Air Force, the ops tempo is relentless.   People are being asked to do more with less, do it better, do it faster, and do it without mistakes.  To maintain a competitive edge and increase satisfaction with their life, you should teach your people how to avoid excess stress.  

· Get the right amount of quality sleep.

· Go to bed with the lights out, 8 hours before you need to get up.

· Each night, go over the next day’s schedule and set priorities.

· Do not exercise or drink caffeine or alcohol just before getting in bed.

· Eat a balanced, low fat diet.  Splurging and fasting increase stress.

· Consume only a small amount of alcohol a few hours before sleeping.

· Do not smoke; 

· Avoid dehydration.

· Decide to be happy.

· Spend more time thinking about and working on things that you can control.

· Debt can be huge stress.  Make realistic financial plans and stick to them.  Examples are: do not buy on credit; put 10% or more of your income away in investments.  If you are married, talk money matters over with your spouse.  Agree on a spending plan.  Get counseling if you can not stick to your plans and you get angry with each other.  Be realistic, not romantic about spending.

· A moderate amount of Exercise is a great stress reliever.  Make time in your schedule for exercise daily.  Do it with someone else if possible.

· Be realistic about sex.  Discuss needs and make agreements with your spouse.  Do not play guessing games.  Schedule time to go on a dates with your spouse.  Remember, infidelity causes much more stress than it relieves.

· Do not over commit yourself.  Pace yourself.  Do not spend large quantities of time on trivial things.  Schedule time for family and do fun things together.

· Interpersonal relationships are not trivial things, devote time to them.

· Minimize television, in the great specturm of life, it is a trivial thing.

· Get involved in helping others through volunteer work.

· Take time to sharpen your saw.

That should cover just about everything.  If the pilot continues to have difficulty with stress, signaled by difficulty sleeping, difficulty concentrating, anger control etc. then he/she should be enrolled in counseling or directed to good books.  As a flight surgeon, you should be well versed in stress management.

2.  Group stress is more difficult.  One way to gauge the group is to actively poll individuals.  If a majority are maintaining a positive attitude, then the group is healthy.  Those few who admit to stress should be reminded to increase their personal anti-stress countermeasures.  Of course, if polling is done in an attributional way, people may not give honest feedback.  When a large number of the group begin to complain despite adequate personal stress countermeasures, then command needs to be notified that the ops tempo may need to be modified and the group will need to be addressed concerning morale.
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Problem 11. Asymptomatic Coronary Artery Disease(ACAD)

In aerospace medicine, it has been decided that because symptomatic coronary artery disease (CAD) carries a high risk of sudden incapacitation, it is disqualifying for further flight duties.  People without symptoms of CAD may have no CAD, may have minimal CAD (MCAD) or may even have moderate to severe CAD.  

To date, the EKG remains the simplest, cheapest method to screen for the presence of  CAD.  Because moderate and severe CAD presents a safety of flight issue and is career ending, it is imperative that we do the best we can with current knowledge to prevent CAD and to identify those pilots who despite preventive measures develop asymptomatic CAD.  In developing an overall prevention minded strategy, answer the following questions:

1.  What are the known risk factors for CAD?

2.  How do you screen for CAD during a flight physical?

3.  What can you do to decrease the risk of CAD in an aircrew member?

4.  What do you do with abnormal EKGs?

Answer to Problem 11: Coronary Artery Disease.

1.  Risk factors known to influence risk for coronary artery disease include: 

· Male gender 

· Age

· Cholesterol

· Blood Pressure

· Diabetes

· Smoking, 

· Sedentary life style, 

· Obesity

· Abnormal EKG

· Family Hx of CAD

2.  Screening for CAD means looking at all of the above factors in order to appreciate the full risk.  During a routine preventive exam, you should address each modifiable risk factor with the patient and assure that the patient understands the correct approach to minimize his/her chances of CAD.  

3.  Specifically you should:

· Check cholesterol during long physicals and make positive efforts including medication when appropriate to reduce cholesterol to levels to normal values. Hypercholestrolemia does not automatically ground a flyer, but that is no excuse to allow the disease to progress.  Multiple strategies including exercise, diet and medication should be used to reduce high cholesterol.  Some medications have been cleared following a ground trial.  These include Cholestid, and Questran. Waivers can usually be obtained for mevacor and pravastatin.

· Blood pressure is a labile measurement.  A principle called regression to the mean supports the use of multiple measurements, such as a 5-day blood pressure check, on order to diagnose of hypertension.  A single high measure should always be followed by multiple follow up measures.  Do not fall into the bad habit of simply rechecking blood pressures until a single value is OK.  This single value may be just as far from the mean as the single high pressure.  Always use all the blood pressure values.  You can increase the total “n”, but you can not throw away data that are undesirable.  

· Fasting blood sugars adequately screen for diabetes.

· Smoking should be confronted.  You stand a greater chance at getting a smoker to quit than anyone else.

· Exercise is important.  Talk about it.  Be an example.  Daily aerobic exercise for 25 minutes 3 or 4 times a week is a good goal.  There is no data to show that aerobic exercise lowers G tolerance.

· Obesity has been correlated with early mortality.  It is often corelated with high fat diets.  Help your patient understand the need to avoid obesity.

4.  An abnormal EKG, especially one that has changed from previous EKGs may represent CAD.  In the asymptomatic population, minor EKG changes are frequently false positives.  Criteria for declaring an EKG aeromedically abnormal are given in the Flight Surgeon’s Check List.  Be sure to follow instructions.  Blindly ordering unnecessary additional non-invasive studies such as treadmill, can lead to an aeromedical bind.  Follow the protocol that is outlined and you will minimize unnecessary grounding while sifting out those who are most likely to present true CAD.

All EKGs are reviewed at the EKG library at Brooks.  Don’t embarrass yourself by allowing the library physician to point out that you failed to declare an obviously abnormal EKG, abnormal.  It is better to tell the patient from the very beginning that there is trouble with the EKG than to tell him it is normal and then have to call him later and tell him it is abnormal. 
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Problem 12. Spatial Disorientation

Spatial disorientation (spatial D) affects as much as 6% of aircraft mishaps. Spatial disorientation occurs whenever there is an inability to correctly orient oneself to one’s position and motion relative to another object such as the earth.

1.  What are the three broad types of Spatial D?

2.  Name and briefly describe the eight visual illusions that often lead to spatial D.

3.  Name and briefly describe the eight vestibular illusions that often lead to spatial D.

4.  A pilot has just taken off at night and enters thick low clouds.  He was expecting to leave the area at 6000 ft and set his altitude warning system to alarm at 5000 ft.  Because he had not yet exceeded 5000 ft, the alarm sounded and he hit the silence button.  Departure Control then asks him to level off at 4000 ft. and accelerate to 200 knots to avoid traffic.  He moves the stick forward and pushes forward on the throttle.  He continues to adjust the stick until he feels the jet is flying level.  He then is distracted by a door-open warning light.  Over the next 4 minutes the jet descends at 1000 ft./minute and impacts the ground without any effort by the crew to recover the aircraft.  The mishap board is unable to find any mechanical faults, and the back box recording shows the crew calmly discussing the procedures to follow in the event of a door open warning light. What type of spatial disorientation may have led to this accident?

5.  What type of illusion may have caused the spatial disorientation in problem 4?

Answer to problem 12: Spatial Disorientation

1.  The three broad categories of Spatial D are:

· Type I: Unrecognized.  The pilot is unaware that his actual orientation and his conceptualized orientation are at odds.

· Type II: Recognized.  The pilot recognizes that the aircraft is not oriented properly despite active control inputs.  This is often perceived as a malfunction of the jet rather than the mind.

· Type III: Incapacitating.  The pilot recognizes that he/she cannot accurately perceive which way to orient the jet.  In this type the pilot knows it is a human problem, but nonetheless, cannot do anything about it.

2.  The 8 visual illusions that frequently lead to spatial D are:

· Shape constancy: Tilted runway presents a different shape

· Size Constancy: Narrow runway looks farther away

· Aerial Perspective: degradation of detail causes objects to seem father away

· Absence of Focal Cues: No details for contrast; example: smooth water

· Absence of Ambient Cues: Black-hole occurs at night; white-out during day

· Black-hole: runway lights are visible but horizon is not

· White out: fog or snow obscures all but the runway lights

· Autokinesis: a single light appears to move while staring at it

· Vection: movement of surroundings is perceived as self movement

· False horizon: sloping cloud deck, angled shoreline, star reflections

3. The following are the 8 vestibular illusions that frequently lead to spatial D.

· Somatogyral illusion is the false feeling of stabilization after 10 or 15 seconds of prolonged rotation or the false feeling of opposite rotation when prolonged rotation is stopped.  A famous unrecognized (type I) spatial D that can result from the somatogyral illusion is the graveyard spiral.  The pilot rolls out of a prolonged turn, this gives him a sense of rolling into an opposite turn.  He then unconsciously reacts to the sensation by rolling back into his original turn.  This is perceived as straight and level.  If the pilot does not recognize the type I spatial D, the jet will gradually spiral all the way to the ground without effort to recover.  The graveyard spin is the same illusion produced in a tight spin rather than normal flight.

· Oculogyral illusion is a false visual perception that the surroundings are moving in response to motion of the semicircular canal fluid in a single plane.

· Coriolis illusion is false sense of the angle of rotation  that occurs when the head is rotated in one plane long enough for semicircular fluid to begin circulating in that plane and then the head is turned to a different plane.

· Somatogravic illusion is a false sense of tilt that occurs when acceleration forces combine with gravitational forces to present the proprioceptive/ vestibular system with a net force vector that is not vertical but is perceived as vertical.

· Oculogravic illusion is the false visual perception of tilt that accompanies the somatogravic illusion. During takeoff roll, the jet is sensed by the seat of the pants to tilt up (somatogravic) and is sensed by the eyes to tilt up (oculogravic).

· Inversion illusion is a false sense of being inverted.  This happens when the stick is pushed forward to level off and the sudden excess thrust causes a quick linear acceleration.  This is a exaggerated somato-oculogravic illusion. 

· G-excess Effect is a false sense of exaggerated head tilt due to a change in head position during high G turns.

· The Leans is the false sense of left/right tilt during level flight that occurs after rolling out of a prolonged turn.  If the jet is flown level by attention to the attitude indicator, the pilot leans in the direction of perceived vertical.

4.  The case describes an example of type I, unrecognized spatial disorientation.  

5.  The illusion that led to the disorientation was the somato-oculogravic illusion.  The pilot was accelerating in level flight and sensed that the jet was pitching up.  He reacted by pushing the stick forward and putting the jet in a 1000ft./min dive.  This felt like straight and level flight.  The distraction caused him to be unaware of the descent.  The improper setting of the altitude alarm and hitting the silence button allowed the jet to descend without warning.  The crew never knew they were heading to the ground.
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Problem 13. Air Sickness

You are assigned to a training base.  A student is in your office because he became airsick during his training flight.

1.  Is there a way screen out those people who are destined to be airsick?

2.  What are the three general categories of causes of airsickness?

3.  What can you do to help new flyers overcome airsickness?

Answer to Problem 13: Air sickness

1.  Airsickness is a common problem.  Using a non-attributional survey, Dobie found1 that 59% of UPT pilots admitted to having a past history of airsickness, but only 3.6% reported it at the time of medical screening.  Multiple objective tests have been tried, but all have failed to reliable discriminate between candidates who will eventually do well and those who will wash out2.  

2.  There are three causes of airsickness: 

· Organic causes such as labyrithnitis, gastroenteritis, or vestibular lesions

· Psychogenic causes such as fear of flying, and manifestations of anxiety

· Physiologic susceptibility.  All people with an intact vestibular system are susceptible to motion sickness.  Some may not yet have experienced it due to a very high tolerance, but all will eventually succumb given enough stimulation. Physiologic susceptibility can be divided into three categories:

· Easily susceptible: those who get actively sick in cars and buses

· Moderately susceptible: those who get sick after an hour or two of practice landings in mild turbulence or repeated negative G.

· Resistant: those who can tolerate acrobatics or long low level flights in turbulence without difficulty.

      No matter which category a person belongs to, they can gradually adapt and 

      withstand larger amounts of stimulation given repeated frequent exposure.

3.  Many of the UPT candidates will experience a degree of queasiness  during the first 1 to 4 flights.  Instructor pilots should be cautioned to take it easy on the first one or two flights to allow the student to adjust and build confidence.  If a candidate begins to feel queasy, the instructor should 

· let the candidate fly as strait and level as possible for a few minutes to regain composure

· blow cool air over the face to reduce sweatiness

· reassure the candidate that air sickness during the first few flights is common and most people routinely adapt

· Avoid head movement as much as possible

· Avoid negative G as much as possible

· Avoid cyclic motion of the aircraft as much as possible

· Advise eating some bland food an hour or two before flight

If the candidate comes to see you in your office, do a thorough neurologic exam and question the candidate about prior motion sensitivity and current motivation to fly.  If the neurologic exam is normal and if he appears psychologically sound, there is no basis for medical disqualification.  You can

· Go over the above counseling points again.

· Offer up to three doses of scopolamine with dextromethorphine or ephedrine3. This is to help the student during the next 2 or 3 flights.  If this is done, the candidate should be placed in special monitoring status at the squadron.  This requires you to notify the squadron that the candidate can only participate in dual flight with an instructor that is aware of the situation.

· In the absence of pathology, a flyer that continues to experience incapacitating air sickness  is dealt with by a Flying Evaluation Board (FEB)3.

· The main thing that will help at this point is reassurance.  Telling him/her that he/she is normal and that people do adapt is sometimes all they need.

· Some candidates have been helped with biofeedback.  Unfortunately, this is time consuming and not always available.

Policies change over time.  Before instituting any of the above measures, be sure to check current policies issued by your chief flight surgeon or MAJCOM flight surgeon.
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Problem 14. Medication Policy

You have been assigned to write a talking paper to the surgeon general about a popular new medication.  You have been asked to:

1.  List the medications that aircrew can take without medical consult.

2.  List the medications that can be prescribed without waiver.

3.  List the criteria used to consider a medication for waiver.

4.  Propose a protocol for clearing a drug for aeromedical use.

Answer to Problem 14: Medication Policy

A policy of grounding everyone if they need to take any medicine is easy to write, difficult to enforce and prohibitive in nature.  Various medications have been proven safe to use during flight.  The main question to consider in developing a list of medications that the flyer can take without medical consultation are:

· Is the underlying condition unsafe for flying?

· Is the medication free of adverse side effects that make them unsafe?  Side effects such as drowsiness and syncope should not be used on flying personnel on flight status.

1.  The following is the current list of approved medications that a flyer can take without medical consultation according to AFI 48-123.A6.30.

· Skin creams: anti-fungal, 1%hydrocortisone

· Single doses of OTC analgesics such as: Aspirin, Tylenol, Ibuprofen

· Antacids

· Hemorroidal preparations

· Bismuth subsalisalate

· Nasal decongestants can be carried and used as a “get me down” medication.  Once used, the flyer should report to flight medicine prior to manifesting on another flight.

The key to stress with this category of medications is occasional ground use.  None of these medications should be used just prior to flight to help a flyer who is feeling ill to “feel” good enough to fly.  

2.  Flight surgeons can prescribe several medications, after a sufficient ground trial, without need for obtaining a waiver. These medications are listed in AFI48-123:

· INH,      Contraceptives,       Chloroquine,       Pyridostigmine

· Scopolomine,     Doxycyline,     Topical: antibiotics, tretinoin, acylcovir

· Completion of a course of: pen, diclox, erythro, doxy, tetra, septra, cephalexin

· Resin binding agents for cholesterol control

3.  To consider a medication for waiver it must be free of side effects that could be incapacitating such as syncope, seizure etc.  It must be free of cognitive side effects such as drowsiness and altered sensorium.  It should not induce side effects at altitude or under G stress.  Visual and vestibular systems should not be adversely affected

4.  A protocol for studying medications to be used while on flying status should address:

· Risk of incapacitation in  FDA study groups and in the literature

· Risk of cognitive depression demonstrated with tests such as Cogscreen

· Risk of orthostatic changes and G tolerance quantified by centrifuge testing

· Risk of visual and vestibular system specifically tested

· Altitude tests of cognitive and visual performance at altitude
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Problem 15. Smoke in the Cockpit

An F-117 pilot smells smoke in the cockpit while on a daytime training sortie at medium altitude.  He immediately gang-loads his oxygen regulator and declares an in-flight emergency.  You meet him at the end of the ramp.  He appears normal, but states he feels a little light headed.  

What do you do to investigate the health of the pilot and the cause of the smoke?

Answer to Problem 15 Smoke in the Cockpit

Some of the possible sources of smoke in the cockpit include:

· Electrical system shorts.  Shorts can cause wires to overheat and spark. This can cause the teflon or plastic type coating to burn and releasing PFIB (perfluroisobutylene).  Sparks also produce ozone and may create metal fumes from over heating the metal wires.  The hot wire or sparks may cause a fire.

· Fire can burn paint, rubber, oil, hydraulic fluid and other organic substances releasing carbon monoxide, oxides of nitrogen and cyanide.

If the line to the oxygen source is breached then contamination may enter the oxygen system.  If the oxygen system is an OBOG (for on board oxygen generator) system then contamination may be sucked into the system and passed to the pilot.  

The first priority for any crew member experiencing smoke in the cockpit is to breath 100% oxygen through the aviators mask.  If the oxygen system is not compromised, this should provide the pilot with smoke free air to breath.  If the crew member does this, and if the smell of smoke immediately diminishes, then there is little concern for the health of the pilot.  

On the other hand, if the pilot or crew member takes several deep breaths of thick smoke, there is a chance for complications and concerted effort should be made to determine the exact nature of the substance that created the smoke.  If his has any symptoms including headache or chest tightness he should be transported back to the clinic on 100% O2.

At the clinic, the first order of business is examining the pilot.  Check breath sounds, pulmonary function, O2 saturation.  Then obtain blood samples in red, gray and green tubes for carboxyhemoglobin and toxic analysis.  Maintenance workers can identify burnt components and toxicology references can be checked for most likely combustion product hazards.

If the symptoms clear quickly, then the pilot can be released with instructions to return or call if any symptoms return.  If the symptoms do no clear quickly, then he/she should be admitted for continued O2 treatment and observation.  Be alert for pulmonary edema.  Several combustion products such as PFIB and oxides of nitrogen can induce a delayed ARDS pattern in severe inhalation exposures.
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Problem 16. High Altitude Physiology

You are assigned to a squadron of U-2 pilots.  You are asked to brief the squadron on altitude physiology.

What problems are encountered and how are problems minimized at the following altitudes:

1.  Sea level to 10,000 ft.?

2.  10,000 ft. to 18,000 ft.?

3.  18,000 ft. to 34,000 ft.?

4.  34,000 ft. to 50,000 ft.?

5.  63,000 ft. ?

6.  74,000 ft. ?

7.  264,000 ft or 50 miles ?

Answer to Problem 16: High Altitude Physiology

1.  Sea level to 10,000 ft. is considered the physiologic zone.  The healthy human is well adapted to this zone and can function without physiologic support.  The only significant problem encountered in this zone is ventilation of the middle ear.  Ventilation of the middle ear can be facilitated with the Valsalva maneuver.

2.  Above10,000 ft. physiologic support is needed; this is the beginning of the physiologic deficient zone.  The first physiologic problem encountered is hypoxia.  Symptoms of hypoxia include loss of color vision, anxiety, and mental confusion.  Symptoms can vary from person to person.  Because of this, aviators receive training in the altitude chamber to recognize their hypoxia symptoms.  To remedy this problem, either the cabin is pressurized to keep the cabin altitude below 10,000 ft. or an oxygen mask is worn with a regulator that gradually increases the concentration of inspired oxygen to 100%.  

3.  Above 18,000 ft. decompression sickness can occur.  Cabin pressurization can prevent this.  Without cabin pressurization, the pilot can minimize the chance of DCS by pre-breathing and continuing on 100% oxygen. The shorter the pre-breathing period, the more frequently DCS occurs; the faster the altitude change the more frequently DCS occurs; the higher the altitude attained the more frequent DCS occurs; the longer the exposure to high altitude the more frequently DCS occurs.  Scuba diving prior to flying also increases the chance of DCS.  Since scuba divers can get DCS at sea level, it is logical that they risk DCS at altitudes below 18,000 ft. 

4.  Above 33,000 ft. breathing 100% oxygen no longer prevents hypoxia.  Therefore to prevent hypoxia above 33,000 ft, oxygen will need to be delivered by positive pressure breathing or by pressurized suits or cabins. 

5.  Above 50,000 ft. positive pressure breathing is no longer an option.  If positive pressure breathing were attempted, the lungs would hyperinflated resulting in lung damage.  Above 50,000 ft. a full-pressure suit or cabin pressurization is required.

6.  Above 63,000 ft. (Armstrong’s line) body fluids boil.  Again, full-pressure suits or cabin pressurization is required.

7.  Above 74,000 ft. cabin pressurization becomes technically difficult.  Sealed cabins are therefore used above this altitude.  Cosmic radiation also begins to become a hazard at this altitude.  Long , frequent exposures can exceed OHSA safety limits.

8.  Finally, above 264,000 ft (50 miles) aerodynamic control is lost.  This is called Van Karman’s line.  Pilots must exceed this altitude to be awarded the astronaut rating.
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Problem 17: Air Evacuation

You are asked to coordinate the air evacuation of the following 12 patients.  For each patient declare the fitness of the patient to fly, and list any special supplies, medications, techniques or areas of concern.  

In general, routine aerovac missions have cardiac monitor/ defibrillators, ACLS drugs, IV solutions, and analgesics.  Patients should have with them any medications that they are expected to utilize during the transport period; this includes time delays enroute.  Be aware that sometimes the patient may not make it to their destination for several days. The patients are as follows:

1.  42y/o Male 22 hr s/p M.I.  asymptomatic: vitals stable, on betablockers, ASA, heparin.

2.  20y/o Male 4 hr s/p fracture of the radius with air splint: on Demerol.

3.  35y/o Female with symptomatic chronic sinusitis; going for sinus surgery: on antibiotics, nasal steroids, and antihistamines.

4.  47y/o Male with open angle glaucoma controlled: on Timolol drops.

5.  30y/o Male with chronic anemia. Hct= 25%,symptoms of weakness and dizziness, not on any medications.

6.  29y/o Flyer 4 weeks s/p spontaneous pneumothorax on his way to the altitude chamber: not on any medications, chest tube has been out for three weeks.

7.  70y/o Male, chronic cough, dyspnea on mild exertion, bilateral pleural effusions: on ace inhibitor and furosemide.

8.  7day Male with kernicterus requiring exchange transfusion: on biliruben lights and IV hydration.

9.  20y/o Male, 1 week s/p colon resection for ulcerative colitis: colostomy bag attached, no medications.

10.  35y/o Male with positive IPPD, cough and night sweats.  Needs TB work-up: no current medications.

11.  25y/o Male with auditory hallucinations.  He yells and takes swings at the staff: on haldol.

12.  42y/o Male with CNS symptoms and 3days s/p pneumoencephalogram.

Answers to Problem 17: Air Evacuation

General things to consider in any patient who is being transported

1. Decide if the patient’s condition is severe enough to require intensive care enroute?  Currently there are Critical Care Aerovac Teams that can be mobilized to transport critical patients.  This team is useful in managing patients who may require ventilator support or critical adjustment of fluid management.  

2. If the patient is not critical enough or appropriate for a medical CCAT team, Then consider the need of a special medical attendant, such as Ob or a neonatal specialist? 

3. Ascertain if additional medical equipment is required such as special medications, orthopedic devices, restraints, etc. need to accompany the patient onto the plane.

4. Find our if there is trapped gas that could expand and cause problems?  Sinuses and bowels are natural areas of gas.  Pathologic or iatrogenic gas may be present in other locations.  If the patient is post surgery and has an ileus, consideration should be given to placing nasogastric and/or rectal tubes.  If the patient becomes uncomfortable inflight, the jet will need to descend and increase the cabin pressure.  Trapped air in the central nervous system is an indication for altitude restriction.  

5. Determine if there is a need for enroute supplemental oxygen?  Patients that require oxygen on the ground will certainly need oxygen inflight and the oxygen will need to be delivered at higher concentrations. 

6. Dehydration, vibration, and discomfort will increase the stress in the patient. 

CASES

1.  The 42 y/o male is 22 hours post MI.  He should be in an intensive care unit. He will need to have available all the cardiac medications usually afforded ICU patients including: TPA, Heparin, aspirin, betablockers, nitroglycerin, morphine, and oxygen, etc.  If aerovac is necessary due to lack of proper care at the referral area, a CCAT team should be employed.  If the patient were more than 48 hours post MI and relatively stable then a single physician attendant may suffice. 

2.  The 22 y/o male with a fracture of the radius seems uncomplicated.  At altitude the aircast will act like a tourniquet and needs to be removed.  It is best to use solid splints.  If he were in a cast, it is advisable to have the cast bi-valved.  Also, he may need Demerol or other pain medication.

3.  The 35 y/o female with symptomatic chronic sinusitis is not a good candidate for aerovac.   She may  end up with excruciating pain on ascent or decent.  This is a chronic condition and she should be treated medically until asymptomatic prior to flying.  She should be taught the Valsalva maneuver and demonstrate adequate ventilation prior to aerovac clearance.  She should have Afrin and pain killers on hand when she does fly.

4.  It is unlikely that altitude and mild corneal hypoxia will affect glaucoma.  This patient can be cleared. Be sure the patient has his personal supply of timolol.  This is probably not available in the aerovac stock.

5.  A 30 y/o male with chronic anemia and symptoms at ground level will need supplemental oxygen en route.   Unless the patient is already on oxygen, it is unlikely that an altitude restriction will be needed.  Flight planning should include the possibility of an altitude restriction.

6.  A 29 y/o male 4 weeks out from a spontaneous pneumothorax can be airlifted if the pneumothorax is resolved.  A chest X-ray will confirm the absence of air.  If a pneumothorax remains, then the aerovac should be delayed if possible.  Aerovac at 8,000 ft altitude may be relatively safe if the pneumothorax is small, but the flyer should not be exposed to a 25,000 ft altitude chamber profile until the pneumothorax is gone.  If a patient with a pneumothorax must be aerovac-ed, then a thoracostomy tube should be placed or a cabin altitude restriction ordered.  In the latter case a needle thoracostomy set should be on hand in case of loss of cabin pressure.

7.  This patient is in mild congestive heart failure.  His aerovac should be delayed if possible until his condition is under better control.  If conditions necessitate (such as a general non-combatant evacuation due to political unrest, etc.) then the patient needs to be propped sitting up on a litter.  He needs to have a foley placed, IV access via a hep lock, supplemental oxygen ordered, and an altitude restriction.

8.  This child needs to have an incubator outfitted with bili-lights and temperature controls.  He needs to have blinders and a slight increase in IV fluids to remain well hydrated.   The child may be anemic and increased O2 should be ordered for the incubator with O2 Saturation monitored.  

9.  Post surgical ileus usually resolves in 2-5 days.  If the ileus is resolved, then flying should be relatively safe.  Attention should be paid to the colostomy bag during assent.  The colostomy bag should be monitored and burped if necessary.

10.  This is a difficult case.  The patient may have cavitary lesions that could expand and rupture during ascent.  An emergency thoracostomy needle set and medical attendant comfortable with the diagnosis and management of pneumothorax should be available.  Consideration should be given to altitude restriction.  Also, the patient should be assumed to be contagious.  Reverse isolation mask should be worn throughout the mission.

11.  This patient would be classified IA.  Since he is unpredictable, he should be properly sedated and restrained on a litter.  He should be closely supervised during flight.

12.  The air used as contrast is usually absorbed by 72 hours after this procedure.  If there is doubt, a head film could be obtained.  Once the air is resorbed there is no danger in moving the patient.  

Problem 18. Syncope

During a change of command ceremony a squadron is left standing at attention for about 30 minutes.  You learn that during this time one of the pilots stumbled backwards and collapsed into the arms of another pilot.  He was gently placed on the ground. On the ground he was noted to jerk and twitch about a few times.  After 30 seconds to a minute he regained consciousness.  After a few sips of water he felt better and was brought to your office for evaluation.

1.  What is your differential diagnosis?

2.  What is the aeromedical disposition if this proves to be vaso-vagal syncope?

Answer to Problem 18: Syncope

1.  The differential diagnosis includes:

· Vasovagal syncope

· Dysrythmias

· Seizure disorder

2.  One should not jump to the conclusion that this is vasovagal syncope.  A careful history and physical should be done to look for symptoms or signs of other problems.  

· Holter monitoring would be useful to rule out rhythm disturbances.  If this is done, it may be beneficial to have him stand for 30 minutes during the Holter in an attempt to recreate what may have been a precipitating stress.

· Although he did not exhibit tonic-clonic movement many people who have vasovagal syncope may have tonic-clonic movement; this by itself is not a useful discriminator.  The strongest argument against seizure disorder is the fact that there was no sign of post ictal confusion. Also, He did not lose continence.  You should also inspect his mouth tongue or cheek biting would be more compatible with seizure.   A complete neurologic exam done within a few minutes of the syncope focused on mental status would be expected to show marked abnormalities for post ictal patients and only exhaustion in post vasovagal patients . If there is any question, discuss the case with the neurologist at the ACS service.  Do not venture out and get EEGs or MRIs without probable cause.

3.  In this case, the work up is negative and vasovagal syncope is left as the diagnosis.  According to AFI 48-123.A6.23 a waiver is not required for an isolated case of vasovagal syncope as long as recovery is within one minute; there is an identifiable precipitating cause such as venipuncture, and neurological and cardiovascular work up by the flight surgeon is negative.  In this case, standing at attention is the precipitating cause, he was out less than one minute and appropriate work up is negative.  Therefore a waiver is not required and the pilot can return to flying duties.  It is prudent to have him avoid flying until the next day.

References:

1.  DeHart RL. Fundamentals of Aerospace Medicine 2nd ed. Williams & Wilkins, Baltimore; 1996

Problem 19.  Glaucoma

Long flight physicals are used to screen for many diseases that can not be sensed by the individual.  Open angle glaucoma is just this type of disease..  

1.  What measurement is used to screen for glaucoma during a long physical?  How can this measurement be obtained?   Beginning at what age is this measurement obtained?

2.  What pressure readings are red flags that require ophthalmologic consultation?

3.  Build table with the first column representing the following intraocular pressures: 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 27, 28, 29, 30.  In the second column indicate the diagnosis if the flyer has that IOP reading and no field cuts on Amsler grid and no disc findings on fundiscopic exam.  In the third column indicate the diagnosis if a field cut or disc problem is found.

4.  What is the treatment and aeromedical disposition for ocular hypertension?

5.  What is the aeromedical disposition for glaucoma?

Answer to Problem 19: Glaucoma

1.  Intraocular pressure (IOP) is the procedure used to screen for glaucoma.  This can be obtained by puff tonometry,  applanation using a slit lamp or by indentation tonometry by a Schiotz device.  IOPs are obtained beginning at age 29.  If there is a family history of glaucoma, the IOP should be obtained at all physicals regardless of age.

2.  Any two current IOPs of 22 or higher, any single determination of 25, or any difference of 4 mm Hg between the eyes buys an ophthalmology consult.

3.  IOP
Dx when Amser grid/disc nl

Dx when Amsler grid or disc abnl

18

Normal



Glaucoma

19

Normal



Glaucoma

20

Normal



Glaucoma

21

Normal



Glaucoma

22

Ocular hypertension


Glaucoma

23

Ocular hypertension


Glaucoma

24

Ocular hypertension


Glaucoma

25

Ocular hypertension


Glaucoma

26

Ocular hypertension


Glaucoma

27

Ocular hypertension


Glaucoma

28

Ocular hypertension


Glaucoma

29

Ocular hypertension


Glaucoma

30

Glaucoma



Glaucoma

3.  For ocular hypertension there is no specific treatment required.  They will need more frequent screening for glaucoma such as every six months.  A waiver will need to be obtained from the MAJCOM.

4.  For glaucoma, the flyer is DNIF & referred to ophthalmology.  First the intraocular hypertension will need topical treatment with an approved medication.  Once controlled,  his case can be submitted for waiver action.  He will need every 3month IOPs and biannual ophthalmology checkups.
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Problem 20.  Decompression Sickness

A T-37B student pilot flew a cross country mission to New Orleans.  He spent the evening with some friends.  His friends had already planned to go scuba diving.  The pilot said he better not join them because he needed to fly home the next day.  His friends assured him they would only go to 16 ft which is not deep enough to require a decompression stop and therefore, they said, it shouldn’t affect him.  This sounded reasonable so they enjoyed a one hour dive at 16 ft.  After the dive, they went out for a few beers.

The next day he began his return trip to his training base.  Fifteen minutes after reaching flight level 250 he began having a strange ache in his right elbow.  He reported this to his IP. 

The IP took control of the aircraft, had the student switch to 100% O2.  He then declared an in-flight emergency  and began descending to 8,000 ft.  

You are called by the command post to meet the plane at the taxiway.  You get there as the T-37 pulls into the parking spot.  You instruct the student to stay on 100% O2 and talk to him through the IP’s head set.  You find out that he is still having symptoms in his right elbow.  He is not having any chest pain or neurologic symptoms.  The symptoms began 15 minutes ago and he has been on the ground for 5 minutes.   

You tell the student pilot to keep his mask on and transfer the hose to a walk around bottle stored in your ambulance.  Maintaining 100% oxygen, you assist him into the ambulance.  

On arrival at the clinic you ask the student pilot how he feels.  He replies that the pain is gone and he feels perfectly fine?

1.  What should you do?

2.  Who do you call for help? 

Answer to Problem 20: Decompression sickness

1.  This story is suggestive of decompression sickness.  The student had an increased risk of DCS because he participated in scuba diving within 24 hours of flying.  Even though they only dove to 16 feet, there may be some residual nitrogen.  Also, because he was flying above 18,000 ft, he has a second risk for DCS.

· When treating a pilot for DCS,  100% oxygen is the first action.  If his symptoms do not clear the correct action is to arrange immediate transportation to a hyperbaric chamber.  This contingency should be arranged as a standing protocol for your flight medicine clinic.  A decision tree regarding decompression sickness is contained in the flight surgeon’s check list.  

· Because his symptoms were musculo-skeletal and cleared, he should be maintained on 100% O2 for 2 hours.  He needs to be placed on DNIF (duties not including flying) status for 72 hours.  After 72 hours and a lecture about risk factors for scuba diving he can be returned to flying status.

2.  Any time you have a case or even suspect DCS, you should call the Hyperbaric medicine physician on call at Brooks AFB for assistance.  The number is DSN 240-3281.  This is mentioned in the Flight Surgeon’s Check List.
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Problem 21: “I feel fine”
You are in the back seat of  an F-16 four ship formation simulating a low level bombing attack.   Your Aircraft Commander is the Flight Leader.  After a successful pass over the target you are on egress when you hear #3 call #2 and say “Two, knock it off, you hit a tree”.  Two replies, “I’m OK , I feel fine”.  The flight leader then calls, “knock it off, knock it off”.  Again two replies, “ negative, Tinkerbell (that is not lead’s call sign), bombs away, yahooweee”.  The flight leader then orders a rejoin.  An in-flight battle damage inspection shows gross evidence of  damage to the left wing.  Flight lead orders the formation back to base.

On the ground, number two’s plane shows marked evidence of tree damage on the left wing.  The flight leader, safety officer, squadron commander, Ops group commander and Wing commander are all “hot as hell”.  You are asked to begin a class A mishap investigation.  

1.  Do you feel the actions and radio responses given by the mishap pilot were normal?

You find out from interviewing others in the squadron that the mishap pilot has always been straight-laced, and has never disregarded safety procedures or knock it off orders in the past.  

As part of the investigation you do a 72 hour history.  You find out that the mishap pilot has been spending considerable time building a model airplane.  This has involved the application and use of glues, paints and thinner.  

2.  Could this have contributed to the incident?

You also discover that the mishap pilot recalls smelling fumes during take-off, but shrugged it off as just some residual odors from some glue he got on his flight suit from his hobby aircraft that he had been working on just prior to showing at the squadron .  He therefore never reported the fumes and never switched to 100% oxygen.

3.  What do you do to work up the possibility of fumes in the cockpit?

4.  Are there other possible diagnoses that could explain the pilots behavior?

Answers to Problem 21: I Feel Fine

1.  No.  The pilot’s actions were definitely not normal. First of all he should not have flown low enough to strike the tree.  Second, if he inadvertently struck the tree, the only credible response would have been to call for a knock it off and have a wingman inspect his jet for damage. Flying too low, ignoring his lead’s call for knock it off, and his style of communication where all completely out of character for a disciplined pilot.

2.  Yes.  Aliphatic hydrocarbons used to clean engine parts, or glue model airplane parts together can cause neurologic problems.  It is possible that he inhaled too much hydrocarbon and developed an altered mental status (i.e. a glue sniffer’s high).  You should obtain the containers and indicated that you want AFIP to test for these substances as part of the mishap toxicology screen.

3.  As part of any mishap, the oxygen equipment, from the tank to the mask needs to be checked out.  The oxygen tank should be sampled for contaminants.  The lines and hose should be checked for leaks.  The mask check for proper function and cleanliness.  The AFIP toxicology screen  should include carbon monoxide, and other products of combustion.

4.  Yes; work-up should look for all the following additional possible causes.  He will need a full neurologic evaluation and possibly as CT scan.  

· Bipolar disease can present as a mania where judgment is lost and euphoria cause a careless attitude toward danger.

· Hypoxia may cause this.  At the low altitude he was flying, this would only be possible if the oxygen-mask system where malfunctioning.

· Alcohol could do this.  Normal work up of a mishap included ordering legal blood alcohol levels.

· Decompression sickness can manifest as unusual neurologic complaints.  A history of scuba diving and the altitudes of flight need to be looked into.

· Hypoglycemia can cause confusion, and a chemistry panel should be drawn.

· Space occupying brain tumor

Note: a definite diagnosis that explains the situation and is reversible with recidivism will have to be demonstrated before this pilot every stands a chance to fly again.
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Problem 22: UGI bleed

You are called to the emergency room to see a 37 year old male pilot.  He has been vomiting blood.  The base surgeon performs an upper GI endoscopy and finds an erosive gastric ulcer.  Local, endoscopic clotting techniques are successful. A biopsy of the surrounding area is performed.  Biopsy is negative for malignancy ( there is a 5% risk of malignancy with gastric ulcers).  Culture is positive for H. pylori.  The flyer is observed and placed on medical management including: two weeks of  triple antibiotics and 6 weeks of an H2  receptor. At the end of 2 weeks the pilot feels great, his hematocrit is 32 and he wants to return to flying.

1.  What should you do?

After completing 6 weeks of H2 antagonists and iron supplement, the pilot undergoes endoscopy.  The lesion is completely healed.  Culture of the stomach is negative for H. Pylori.  Also, in response to iron therapy, his hematocrit has risen to 36.

2. Is granting a waiver at this point aeromedically sound?

Answer to Problem 22: UGI bleed

1.  According to AFI 48-123.A.19, peptic ulcer disease complicated by hemorrhage is disqualifying from flying duties.  You must now begin preparing the pilot for waiver.  To be eligible for waiver, you must:

· Have the pilot complete all indicated systemic medications and remain controlled without use of systemic medications

· Verify by endoscopy that the lesion is healed

· Demonstrate that the lesion was the result of a definable insult

· Have a stabilized hematocrit of 32 or greater, preferably 36 or greater.

2.  Yes.  According to AFPAM 48-132, a waiver is possible after the patient is no longer on medication and the lesion is healed as demonstrated by follow-up endoscopy.  Malignancy had already been excluded.  Also, it is thought that the ulcer could have formed in reaction to H. pylori infection.  The infection is eradicated for now.  His hematocrit is in a safe range.  There is no reason to hold back waiver at this point.  As part of the summary, the flight surgeon should address other ulcerogenic risk factors such as NSAID use and alcohol use.
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Problem 23: Hypertension

A 35 year old pilot presents for his annual physical exam.  His blood pressure is 145/92.  He has not had any symptoms and the rest of the exam is normal.  

1.  What is the diagnosis at this point? 

Given that a 5 day blood pressure check average is 142/91

2.  What do you do?.

3.  Given that all non-pharmacological efforts have been fruitless and the hypertension persists, what do you treat his hypertension with?

4.  What are the normal waiver procedures for hypertension?

Answers to Problem 23: Hypertension

1.  At this point the diagnosis is that of a single elevated blood pressure reading.  Before a diagnosis of hypertension can be issued, he needs to have a 5 day blood pressure check.  If the average of the 5-day blood pressure check is greater than 140/90 then the diagnosis is hypertension.

2.  Hypertension is disqualifying for flying duties due to an associated increase in the incidence of stroke.  Work-up should exclude end organ damage.  A six month period may be used to attempt non-pharmacological control of hypertension through: diet, weight reduction, and exercise.  This should be carefully monitored.

3.  Since non-pharmacological methods have proven unable to control his hypertension, medication is indicated.  hydrochlorthiazide 25 mg once-a-day can be tried while following potassium values.  Dyazide may help preserve potassium if HCTZ reduces the potassium value.  If a stronger medication is necessary, then lisinopril should be used since this is the only other anti-hypertensive medication that can be waivered.  

4.  For diuretics, the flyer is treated for one month.  Then, if the 5 day blood pressure is found to be acceptable, the flyer is asymptomatic, and the potassium level is OK, an aeromedical summary can be forwarded to the MAJCOM for review.  The waiver authority is the MAJCOM.  If lisinoprel is used, obtain an appointment for the flyer to be seen at the ACS service at Brooks.  Once seen at Brooks the initial waiver authority for lisinopril is HQAFMOA/SGPA
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Problem 24 Epidemic

Active surveillance has shown a dramatic increase in gastrointestinal disease in the clinic in the past two days.  

1.  Is this an epidemic?

2.  What do you do?

Answer to Problem 24: Epidemic

1.  An epidemic is the increase in the frequency of cases of a particular disease above the usual endemic frequency. If possible, all diagnoses should be monitored to establish their endemic rates.  Once an endemic rate is established then a rise above the endemic rate signals an epidemic.  

2.  The following is a list of actions to take to investigate epidemics: 

A.  Step one, case definition.  To start any epidemic investigation, a case definition must be established.  This entails agreeing upon the group of symptoms, signs and lab findings that constitute a case. This may or may not equate to a diagnosis.

B.  Step two, plot the cases over time.  On graph paper, plot the date of onset of symptoms for cases versus time; each case representing one graph box.

C.  Step three, list possible causes.  Hypothesize all the possible etiologic causes of the disease and modes of transmission.  Be sure to consider biological warfare as a cause. Clues to a biological warfare attack are: 1) a sudden spike of cases without warning, 2) a disease that is unusual for the local area such as a Western Equine Encephalitis epidemic in Southwest Asia since this would indicate a non-natural route of transmission.  Have the BEEs sample water supplies and air accumulators.  Public health should inspect food supplies and monitor vectors.

D.  Step four, develop a questionnaire.  Develop a questionnaire that will address all hypothesized associations such as PERSON ( race, gender, age) PLACE (geographic location of work area, food sources, water sources, social habits etc.) and TIME (date of onset of symptoms and duration of disease).

E.  Step five, administer and interpret the results of the questionnaire.  Question all cases using the questionnaire to establish the incidence of risk factors in the affected population and compare this with similar data obtained from non-cases in the same locale.

F.  Step six, map the results.  Use descriptive techniques such a mapping where each case lives, works, eats, and socializes to see if there is an unusual clustering of cases.

G.  Step seven, estimate an incubation time.  Once a source of exposure is known, such as a certain banquet,  plot the time from exposure to the onset of symptoms.  This will help differentiate between toxins versus bacterial contamination. 

H.  Step seven, break the link.  Anytime there is an epidemic, the source needs to be eliminated or the public needs to be separated from the source.  If there is food contamination, get rid of it.  If there is an increase in vectors, try to control the vectors, but also increase education towards vector avoidance procedures.  If the water supply is contaminated, get a clean source or means of decontamination.

I.  Report.  This is a population problem.  Report the epidemic to the next higher official in your public health chain.  If you suspect biowarfare, this will generate interest all the way back to the President of the United States.  Be prepared to back your claim.
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Problem 25: Unresponsive Pilot

You are notified from the command post that a C-21, controlled by the copilot, is due to land in 5 minutes with an unresponsive pilot.

1.  What are possible physiologic problems that could lead to unresponsiveness in a pilot?

2.  What are possible pathologic problems that could lead to sudden unresponsiveness?

3.  What skills and equipment do you need to take with you to the flight line?

Upon entering the plane, you discover the pilot is slumped over in his seat wearing a quick-dawn oxygen mask.  You immediately pull him out on the ground and assess his ABCs.  He is apneic and pulseless and you begin ACLS.  Initial resuscitative efforts are fruitless, and you begin to explore the history with the copilot.  You learn the following.

Shortly after reaching their cruising altitude of 35,000 ft., the crew noted the cabin pressure failing. Both crew members dawned their oxygen masks and gang-loaded their regulators.  The 24 year old instructor pilot stated that he was not getting good pressure or blinkers on his regulator.  He decided that the best action was to leave his regulator set on emergency and descend to a lower altitude.  

The instructor pilot radioed for clearance to descend.  The pilot did not declared an in-flight emergency and after four minutes of waiting Center cleared them to descend  to 31,000ft.  After reaching 31,000ft the pilot turned control of the jet over to the copilot so that he could work with his regulator.  Shortly after taking control, the student pilot felt a sharp pull on the stick to the left.  He assumed the IP wanted control of the aircraft, so he released control.  The jet quickly assumed an unusual attitude.  

The student questioned the IP, but got no response.  The student pilot then took control and recovered the aircraft to strait and level flight.  At this time he noticed the pilot was slumped over.   He then declared an inflight emergency and received emergency clearance to land.  The pilot never moved or responded during the rest of the flight.

Despite proper CPR and ATLS efforts, the pilot remains pulseless and apneic.  You terminate resuscitative efforts and declare him dead.  

4. How do you determine the cause of death?

Answer to Problem 25: Unresponsive Pilot

1.  The physiologic problems that could cause a pilot to become suddenly unresponsive are: hypoxia, neurologic decompression sickness, G-LOC, anxiety induced hyperventilation.

2.  Examples of pathologic reasons that could cause a pilot to become unresponsive are: dysrythmia, seizure, hypoglycemia, spontaneous pneumothorax, psychiatric unresponsiveness (it has happened), toxic exposures.

3.  You should be prepared to treat all the possibilities given in answers 1 and 2.  This means you need to have all the equipment and skills necessary to render ACLS and ATLS and other general medical causes of unresponsiveness.  Because altitude physiologic problems are included in the differential, your differential as you begin assessing your patient is much broader than the usual differential taught in ACLS.  For this reason, flight line response vehicles need to have the equipment necessary to treat DCS (100% O2 by aviators mask.  Additional history from the copilot can really help narrow the differential.

4.  At this point a full postmortem examination is required.  Obtain all the routine mishap labs including CBC, Chemistry panel, alcohol, carboxyhemogobin, and toxicology.  Send samples to AFIP according to the instructions in the Aircraft Mishap Investigation Handbook.  Obtain further history from the copilot and others to put together a 72 hour history. Arrange an autopsy.  Go over the medical chart from front to back looking for clues such a EKGs, Chest x-rays etc.  Have life support personnel other than those that last serviced the jet investigate the quick dawn mask and oxygen supply.  

As it turns out, in this case, the valve in the oxygen regulator was stuck.  The pilot thought he was getting some air in his mask when in fact he was just rebreathing the same air over and over. This lead to hypoxia, unconsciousness, and death.  This problem could have been discovered if the pilot had properly checked the mask before take-off.  Complacency can lead to disaster.  It is your obligation to brief the squadron on your findings and harp once again on attention to details.  
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Problem 26 Colored lights

During his Flying class I physical examination, a 25 year old pilot candidate checked “yes” next to history of visual difficulty and history of  allergies on the history form.  During the interview, the flight surgeon learned the following: The candidate had several past episodes of sinus pressure and frontal headache associated with nasal stuffiness and sneezing.  These episodes coincided with spring tree pollen and fall weed pollen periods.  These symptoms responded nicely to over-the-counter antihistamines.  

The candidate had also checked yes next to “have you ever been prescribed or worn spectacles?”  To this he replied that he occasionally felt his vision was off.  He had been prescribed glasses for “near vision”, but did not find them necessary and has not been using them.  When asked what was the worse time he had ever had focusing, he related an incident the preceding June when he was backing his car out of the driveway.  He stated that he had difficulty focusing and saw flecks of colored lights directly in front of him no matter which way he turned his head.  This phenomenon lasted about three minutes and then he returned to normal.  He also remembered one other recent incident when he had difficulty focusing and saw flecks of light.  He did not have any other episodes of symptoms and was asymptomatic at the time of the physical exam.

The physical examination did not reveal any clinical pathology. As part of the class I physical the candidate was screened in optometry.  They performed applination tonometry and found IOPs of 21 in the left and 28 in the right.  His visual acuity was 20/20 uncorrected.  His cup/disc ration was 0.5 and amsler grid was negative. All the laboratory work was negative.

1.  Do you clear his Class I physical?

2.  If not, what problems need to be addressed?

3.  What is the differential diagnosis of the colored lights phenomenon?

4.  Who do you consult?

Answer to  Problem 26: Colored Lights

1.  No, do not clear the physical at this time.

2.  There are two problems: 1) allergic rhinitis and 2) the colored lights.

3.  The differential diagnosis of the colored lights includes

A.  Acephalgic migraine with visual dysfunction.

B.  Demyelenating diseaase such as multiple sclerosis

C.  Glaucoma

D.  Psyhopathology such a psychosis or phychosomatization

4.  Who you consult first is determined by clinical suspicion and consultant availability.  It is important to find a reason for the colored light phenomenon.  Consulting ophthalmology and neurology would be reasonable to start with.  Also, it is important to clarify the degree of allergic rhinitis.  Verified history of allergic rhinitis is incompatible with class I physicals.

In this case, neurology could not find evidence of  demyelinating disease.  He had no family history of migraine, and with no other episodes, migraine was not diagnosed at this time. Ohphalmology performed Humphrey field tests and found a field cut in his right eye.  With this they diagnosed glaucoma and instigated topical eye drop medication.  Additionally, he was found to have a verified history of allergic rhinitis.  This would-be flyer is disqualified on two counts; it is unlikely that this candidate would be waivered for flight training.  A previously trained flyer may be considered for waiver when his conditions are controlled.

The important learning principle here is that symptoms listed on the history section of the training physical exam need to be addressed.  A diagnosis to explain all symptoms is important.  
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Problem 27: Backache

A 24 year-old black pilot candidate is enrolled in the T-37 training program.  During his second flight he became nauseous while doing acrobatics at 18,000ft.   He removed his mask and vomited into an airsickness bag.  The IP immediately took control of the plane and instructed the student to switch to 100 percent oxygen and breath through the mask as much as possible.  Instead, the student continued to wretch.  Finally, the IP decided to call it a day.  He called for permission to descend into the recovery pattern and brought the jet back to base.

That evening the student noticed his back, elbows, knees and ankles began aching.  He also felt a little feverish. The symptoms persisted throughout the night, and he presented for sick call the next morning.

On physical examination his Temp was 100.2; his pulse was 95; the rest of the physical exam was normal including normal range of motion and absence of effusion in his elbows, knees and ankles.  

1.  What is the differential?

2.  What laboratory work would you order?

 The CBC showed

WBC

10,000 with a normal differential

Hemoglobin
11

Hematocrit
32

The urinalysis, chemistry panel and sedimentation rate were all normal.

Given this information the flight surgeon became suspicious and asked if he had ever had any similar symptoms after other exposures to altitude.  The student explained that he had similar but milder symptoms the evening after his altitude chamber ride.  

The flight surgeon then obtained the following family history. The patient’s brother had collapsed and died at age 22 when he was rock climbing in Colorado.  He didn’t have any other siblings.  His parents are alive and well.  He doesn’t know anything about his extended family.

3.  What do you suspect the diagnosis is?  

4.  How do you confirm it?  

5.  What is the aeromedical disposition?

Answers to Problem 27: Backache

1.  The differential includes viral syndrome, gout, collagen vascular disease and possibly a hemoglobinopathy.  Decompression sickness can present as a painful joint after flight.  However, since the student did not exceed 18,000 ft, his symptoms were in multiple symmetric joints, and the fact the he had not participated in scuba diving the night before all argued against DCS.

2.  A CBC, Urinalysis, Chemistry panel, and Sed Rate is a good start.

3.  The diagnosis is probably sickle cell trait.

4.  The diagnosis is confirmed with hemoglobin electrophoresis.

5.  Sickle cell trait is disqualifying if symptomatic.  This student needs to be disqualified and instructed to avoid high altitude.  It is possible that his brother died while exerting himself at high altitude.

References:

1.  AFI 48-123.A6.18

2.  DeHart RL. Fundamentals of Aerospace Medicine 2nd ed. Williams & Wilkins, Baltimore; 1996

Problem 28: Testicular Cancer

A 33 year old B-2 pilot was diagnosed with testicular cancer 13 months ago.  He underwent unilateral orchiectomy followed by abdominal radiotherapy one year ago.   He states that he has fully recovered.  He is not undergoing any further treatment, and feels great.  He wants to return to flying status. 

1.  What information do you need to know and what procedures must be followed when working a waiver for cancer?

In this case, the pre-surgical work showed that he had no palpable lymphadenopathy or physical findings other than unilateral testicular enlargement.  He had no biological markers such as AFP or HCG in his blood tests; and CT scan of the abdomen was negative.  He was graded as Stage I and ochiectomy was performed.  The histopathology was consistent with seminoma.  Subsequently he was treated with 30 Gray of radiation to the abdominal lymph node region and ipsilateral groin.  Multiple follow-ups have been negative to this point.  He was told by his surgeon that he had a greater than 97% chance of complete cure.

2.  Should he be offered a waiver?

Answers to Problem 28 Testicular Cancer

1.  AFI 48-123 A6.30 stipulates that all non-hematological malignancies are disqualifying.  AFPAM 48-132 delineates the ordinary condition under which waiver for testicular cancer is considered. Important general points when working with cancer cases are as follows.

A)  The cancer must be removed and histopathologically characterized with review by AFIP.

B)  The patient’s case must be reviewed by a tumor board.

C)  The patient’s case must be reviewed by an MEB per AFI 48-123 A2.

D)  If returned to duty status by the MEB the following general guidance is applicable for aeromedical considerations of the cancer.

1)  The subsequent scarification cannot produce any limitation of function that would impede the performance of all mission requirements.  

2)  Residual mental and physical function must remain within flying standards.

3)  The grade of tumor must be well documented, and the chance of recurrence associated with the grade of tumor should be less than 5%. 

4)  Tumors that might first recur as a metastasis to the brain are not suitable for waiver since the first manifestation may be sudden incapacitation.

2.  In this case if the pilot’s case had already met the tumor board and MEB and if the pilot was returned to duty, then the patient meets all the general guidelines for submitting a waiver.  An aeromedical summary should be forwarded to your MAJCOM.  Your MAJCOM will forward the case to AFMOA.  The patient should be counseled that although his case is promising, the final decision is based on current medical knowledge and the needs of the Air Force as judged by experts at AFMOA/SGPA; do not hint or make any promise that the waiver is guaranteed.
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Problem 29: Head injury

One of your pilots was in an automobile accident.  He suffered a closed head injury and was unconscious for 1.5 hours.  On recovering consciousness, he was confused and had post traumatic amnesia for 30 hours.  It has been three weeks since the accident and his neurologist says he can return to full duty.  

1.  What are the aeromedical risks after head injury?

2.  What are the regulations concerning head injuries in flyers?

3.  Time of unconsciousness is used to stratify aviators into risk groups.  What are these times?

4.  What is the aeromedical disposition and who is the waiver authority in this case?

Answer Problem 29: Head injury

1.  There are three risks

A)  Permanent neurological deficits in  either cognitive or motor skills.

B)  Sudden incapacitation from seizure.

C)  Post concussion syndrome.

2.  The regulation is AFI 48-123 A6.23 which states that all loss of consciousness except vasovagal syncope, medically induced LOC, hypoxic LOC, and G-LOC are disqualifying and require waiver and ACS evaluation.  Head injury is listed as a separate disqualifying category.  Categorization of the severity of the head injury guides the time of observation before waiver is considered.  This is addressed below.

3.  In AFI 48-123, head injury is divided into five categories: severe, moderate, moderate with amnesia only, mild and uncomplicated.  The conditions are listed below.

A)  Severe head injury: >24 hours of unconsciousness and/or amnesia. Also, retained fragments, cysts, abscesses, fistulas, hematomas, etc. Depressed fracture or  trauma that penetrates the dura mater. Needs 5 year period of observation while DNIF.

B)  Moderate head injury: LOC > 30 minutes or amnesia > 60 minutes and both together less than 24 hours. Needs 2 year period of observation while DNIF.

C)  Moderate head injury-amnesia only with amnesia >1 hour and less than 24 hours. Needs 6 month observation period While DNIF.

D)  Mild head injury: any LOC or amnesia less severe than above.  Needs 1 month period of observation while DNIF.

E)  Uncomplicated head injury: No LOC or amnesia or other findings. No waiver required. 

4.  This case represents a severe head injury.  He needs to be observed for 5 years.  ACS consultation is required due to LOC.  When conditions are satisfactory and ACS evaluation is complete, HQAFMOA/SGPA is the waiver authority.
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Problem 30: Alternobaric Vertigo

A  41-year-old Command Pilot with 3900 hours is here for his annual physical.  When you ask how things have been this year, he states he has been pretty good.  Then he says, “it’s probably nothing Doc, but let me tell you about a couple of episodes I have had lately.  During the last three or four flights, shortly after takeoff, I experienced this strange sensation that the world was spinning to the right.  It was as if I was going straight, and the jet and the world were spinning.   I figured was probably one of the spatial disorientation illusions you are always briefing about.  Anyway, I concentrated on the attitude indicator as best I coulc and tried to hold the jet straight and level.  The feeling lasted for 5 to 10 seconds and then faded away.  It seems my ears were having a hard time clearing.  I tried checking it out on the ground the other day by doing the Valsalva and I got the same spinning sensation. What do you think is happening Doc?”.  He states he has never had the symptoms before. The symptoms never occur during any other part of flight except initial climb-out and he has never lost control of the aircraft.

Further questioning revealed that the symptoms are not associated with nausea, tinnitus,  or hearing loss.  He had a cold a few weeks ago while on leave, but eventually got over it so he hadn’t reported it.  On further questioning, he admits he has to blow his nose in the morning shower: something he has never had to do before.  

On  physical examination, he has a sluggish Valsalva on the right, with a squeaking sound.  After yawning, he reported a mild spinning sensation, followed by a rattling sound in his ear.  Then the symptoms went away.  The rest of the exam including provocative head tilts, complete neurologic exam and audiogram are normal.  

1.  What is the most likely diagnosis?

2.  What procedure might help if the Valsalva does not reproduce the symptoms?

3.  What do you do to get this flyer back on flying status safely?

4.  What are some other causes of vertigo, and what are their classic presentation?

Answers to Problem 30: Vertigo

1.  Alternobaric vertigo is a likely cause in this case.  The vertigo always followed a decrease in the ambient pressure relative to the middle ear pressure.  Due to asymmetric clearing of the ears, one ear ended up with higher pressure relative to the other ear.  He aggravated this by trying to Valsalva.  It is likely that he has some residual inflammation from his cold.  A course of nasal steroids may be helpful in this case. 

2.  Caloric stimulation of the ears will often reproduce the symptoms.

3.  Because it is likely that he has some residual inflammation around his right Eustachian tube, a course of nasal steroids may be helpful in this case.  It is also possible that he develped allergies.  He may need to be allergy tested if he does not clear up in a week or two.  After the symptoms clear and he is off medication, he should have his Valsalva visualized. Once his Eustachian tubes are functioning properly, he can be safely returned to flying status (RTFS).

4.  Other causes of vertigo include:

A)  Meniere’s Disease includes the triad of vertigo, tinnitus, and hearing loss.  This condition requires disqualification and waiver is very rare.

B)  Benign Positional Vertigo (BPV). With BPV, rapid head tilts usually provoke symptoms.  There is no hearing loss.  Sometimes the symptoms can be relieved by sequential-head-tilt therapy.  BPV usually resolves in < 1 year.  Waiver is possible once the condition is completely resolved.

C)  Labyrinthitis.  Labyrinthitis is frequently preceded by a viral syndrome; symptoms are usually severe unrelenting vertigo and nausea.  This is usually a self limiting disease that remits in about one week.  Waiver is possible when the pilot is completely recovered.

D)  Acoustic Neuroma presents with tinnitus and unilateral high frequency hearing loss.  CT scan will usually show a tumor.  Tumor removal involves craniotomy.  This condition is questionable for waiver.  Discuss the case with ACS.

E)  Migraine occurs after ingesting provocative foods, with stress changes, or at random times.  Usually  has other classic symptoms such as visual changes, headache, sensation of cognitive impairment.  Usually a migraine gives a sensation of unsteadiness rather than spinning.

F)  Hyperventilation usually causes a sensation a unsteadiness rather than spinning.
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Problem 31: Abnormal EKG

A 41 year old Command Pilot is in for his routine physical exam.  He has not had any complaints this year and his physical exam was normal.  When you review his EKG you notice a single PVC. 

1.  Is this a problem? What do you do?

Following the abnormal EKG protocol in your Flight Surgeon’s Check List, you order a 24 hour Holter; the Holter shows 1.5% unifocal PVCs.

2.  Is this a problem? What do you do?

You order an echocardiogram and an exercise treadmill test.  The echo is normal and treadmill is normal. 

3.  Now what do you do?  What you do if the echo or treadmill had been abnormal?

Answers to Problem 31: Abnormal EKG

1.  Yes, this is an aeromedical problem; according to 48-123, resting EKG findings that are read as borderline or represent a change from previous tracings are disqualifying.  According to the Flight Surgeon’s Check List, Aeromedical Topics, Cardiology Section, a resting EKG with a single unifocal PVC is read as abnormal.  The flyer is immediately referred to cardiology for routine Holter monitoring.  No other tests should be performed at this time, and the flyer can remain on flying status pending the results.

2.  Yes, once again this is an aeromedical problem.  According to the Flight Surgeon’s Check List, Holter monitoring that reveals isolated ectopic beats of >1% of the total should be referred for echo and treadmill.  Because less than 10% of the recorded beats were ectopic and because no single hour contained greater than 25% ectopic beats , no DNIF is required at this point.

3.  If the echo and treadmill are normal, the evaluation is complete and the flyer remains on flying status.  Follow-up is routine in three years.  If the echo or the treadmill is abnormal, then DNIF and ACS evaluation is called for.
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Problem 32: Hydrazine

You are assigned to an F-16 base.  During routine maintenance of the emergency power unit (EPU), maintenance workers hear a hiss and smell something like ammonia.  One worker gets a strong whiff before moving away from the area.  They all exit the hangar. You are called by one of their coworkers.  He tells you that his supervisor is headed for the clinic in a van with three maintenance workers that think they were exposed to hydrazine.

1.  What is hydrazine?

2.  What do you when they arrive at the clinic? 

3. What should be done in the event respiratory symptoms develop during the 24 hours after exposure?

Answer to Problem 32: Hydrazine

1.  Hydrazine is a toxic chemical (H2NNH2) that is used to power the emergency power unit (EPU) on the F-16.  Because of it’s potential toxicity, each squadron should be thoroughly briefed on the emergency procedures to take in response to a hydrazine accident. If personnel come in contact with liquid hydrazine they should

· Immediately move away from the source and

· Immediately decontaminate any liquid exposures to the skin.  This means

· Removing contaminated clothing

· Using emergency showers, water hoses, or sponges.

· Go to the Emergency room for evaluation.  Evaluation should focus on: 

· Completing decontamination

· Eye exam (the eyes are the most likely areas to be damaged)

· Pulmonary function (the lungs can be damaged with a moderate inhalation)

· Skin exam

· Hepatic function (unlikely unless huge or chronic exposure)

· Renal function (rarely a problem unless a large exposure)

2. In this case there was a minimal vapor exposure.  If there is any possibility of liquid exposure then they should follow the above procedures.  If there is only a brief vapor exposure, then immediate fresh air is advised.  They should still be checked at the clinic for pulmonary function due to a remote possibility of eye irritation and pulmonary edema.  If they have no symptoms at the time they are checked, they can be sent home on quarters.  They should be warned to return for medical evaluation at the first sign of respiratory difficulty.  All incidents need to be logged on the occupational injury log.  A routine check up should be scheduled for the next day.

3.  A large exposure via inhalation or skin can cause seizures.  If a person is exposed to a large inhalational dose of hydrazine, pulmonary edema can result.  If a large exposure is suspected then the person should be admitted and observed for signs of respiratory or neurologic dysfunction.  Rest is an important mechanism of preventing serious complications. At the first signs of chest tightness or difficulty breathing, they should be evaluated and considered for move to the ICU.  It is possible to go from relatively minor symptoms to severe ARDS in a short time.  
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Problem 33: Combat Mission

A B-52 carrying cruise missiles armed with conventional weapons takes off from Barksdale AFB Louisiana on a combat mission requiring precise timing of missile release in order to destroy key command control and communication centers of the enemy in a surprise attack marking the beginning of hostilities that other forms of diplomacy have been unable to avert.  It requires 18 hours of flying with 2 mid-air refuelings to reach the drop zone; followed by 18 more hours to land back at Barksdale.  

About 8 hours into the flight, the flight engineer reports a gradual loss of cabin pressure.  All crewmembers switch to 100% oxygen.  And the pilot drops the jet to 25,000 feet.  After two hours the pilot asks the copilot to take the aircraft because his shoulder starts hurting.  After several minutes the pain gets worse and the crew agree the symptoms are consistent with decompression sickness.  

The copilot descends the jet to 10,000 feet and the pilot feels better.  At this point the jet is passing near England and the copilot radios the command post at Lakenhealth for instructions, and has the augmented crewmember take over for the pilot.  You are the flight surgeon on call.  The command post calls you and directs you to report to the command post immediately for an urgent consult.  When you arrive you are briefed on the symptoms and circumstances of the crew.   

1.  If this were a training mission what would you do?

2.  This is a real contingency mission, and many other attack missions may get shot down if the command and control node is not taken out on schedule.  You are told that landing prior to bomb release is not an option.  What do you advise?

Answers to Problem 33: Combat Mission

1.  If this were a training mission the crew should be advised to land as quickly as possible.  Given options, the jet should land near a hyperbaric chamber so the crew member can receive treatment if the pain returns.  If a chamber is not located where they land, begin immediate preparations to aerovac the pilot to a chamber.  The aerovac jet should be capable of sustaining sea-level cabin pressure during transport.  While awaiting aerovac, keep the patient on 100% oxygen by aviator mask; do a complete neurologic exam and document exact areas of pain.   Hydrate the patient with IV fluids; keep him recumbent and observe his condition following the guidelines in the flight surgeons checklist.  Call the hyperbaric medicine physician on call at Brooks AFB and report the case.  The hyperbaric medicine physician will also be glad to give advice.

2.  If this were an essential war mission and you were told that landing is not an option, then 

· Request that the mission proceed at the lowest altitude and the lowest possible cabin altitude compatible with the mission. 

· Advise the affected crew member to stay on 100% oxygen.

· Arrange for the jet to land at the nearest friendly base possible after bomb release.

· Arrange for an aerovac aircraft, capable of maintaining sea level cabin pressure and sustaining 100% O2 via aviator’s mask, to pick up the patient and transport him to the nearest altitude chamber.
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Problem 34: Alcohol Safety

     An alcohol related Class-A Mishap at another base prompts your commander to ask you to prepare a brief for the aircrew regarding alcohol safety.  He wants you to emphasize the physiological effects of alcohol.

Answer to problem 34: Alcohol Safety

     Alcohol is nearly ubiquitous in American society and unfortunately, the pilot/aircrew community is not immune to its use and abuse.  The biggest problem with alcohol is the fact that a person who consume alcohol loses judgment first.  They may not be able to sense that they are impaired.  Since there is no reliable method of assessing whether a person is impaired, the policy was established requiring 12 hours from bottle to throttle. 

The 12 hours from bottle to throttle rule assumes that the pilot has consumed only a modest amount of alcohol.  If a large quantity is consumed there may still be residual alcohol in the blood after 12 hours.  Also, a hangover can be impairing.  Thus to be completely free of all the impairing effects of alcohol, the rule should be 12 hours from a small bottle to throttle.

Even in amounts insufficient to cause intoxication, alcohol has measurable physiologic effects that can impair a pilot’s ability to fly.   These include:

· Dehydration (alcohol acts as a diuretic)

· Reduced tolerance to G loads (this can be related to dehydration)

· Low blood sugar (can contribute to G-LOC)

· Dis-equilibrium (alcohol upsets the fluid balance in the inner ear)

· Impaired visual acuity, visual tracking, hand-eye coordination, reaction time

· decision making ability, judgment

Alcoholism is even more treacherous.  The alcoholic will deceive himself into thinking he can fool the whole world.  He will show up to work with heavily scented breath and cologne, thinking no one will be able to smell the alcohol.  They will make excuses for not attending socials or doing things that take them away from their supply of alcohol. They are friendly but never intimate.  They get real antsy if public obligations keep them from their private stock of alcohol too long.  

If you suspect someone of having alcohol on their breath at work, report it immediately. Have that person report to flight medicine with a command order to submit for alcohol testing immediately.  If they are alcoholic, they will probably deny they have had a recent drink, but their blood alcohol level will be amazingly high.  If they are not alcoholic, we can quickly stop the vicious rumors.

