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Diagnostic Stratification

Function of Flight Surgeon = 99% prevention

Definition of Aircraft Accident

A collection of unlikely events all occurring simultaneously

Diagnosis

Treatment

Prognosis

Diagnosis

Treatment

Prognosis

Diagnosis

Treatment

Prognosis

Headache as primary complaint - Either

Significant pain or other symptoms

Reasonable concern about health

Somatoform disorder

Primary Medical Concern - Associated pathology - (tumor, aneurysm, subdural, etc.)

Primary Aeromedical Concern: Incapacitation during flight

Murphy’s Law and Final Approach

HEADACHE - Aviation Safety

AFI 48-123, A6.23

Disqualified from flying if any recurrent HAs (migraine, cluster, or incapacitating tension HA)

In select cases, apply for waiver after 1 year symptom-free 

International Headache Society Headache Classifications =  Common Terminology

International Classification

1. Migraine

1.1 with aura

1.2 without aura

2.  Tension-type HA

2.1 episodic

2.2 chronic

3. Cluster

4.1 Idiopathic stabbing HA

5. HA:  head trauma

6. HA:  vascular disorders

7. HA:  non-vascular ICD

8. HA:  subst abuse / withdrawal

9. HA:  non-CNS infection

Evaluation of Headaches

3 important aspects:



History, History, and History

Initial Evaluation

The HISTORY: the most important element in diagnosis

Onset

Location

Frequency

Duration

Precipitating factors

Quality of pain (look at patient in the eyes)

Associated symptoms

Family history

Methods of relief

Migraines

With aura:  scotomata evolve over 10-20 minutes followed by nausea / vomiting, photophobia, auiophobia, behavioral irritability, malaise

No aura:  behavioral irritability can occur as a long prodrome; myalgic component

Complicated:  focal neurological deficits, hemiplegic, aphasic, ophthalmoplegic, etc.

“acephalgic” 

Controversies

Triggers for Migraine

Drugs:  alcohol, etc.

Certain foods/additives

Exercise

Sexual intercourse

Cold-induced (“ice cream”)

Motion sickness

Post-traumatic

Dull and vague

Decreased mental concentration, dizziness, fatigue

Severity does not correlate with injury

Can last up to 6 months, usually more with litigation

NEUROPSYCHOLOGICAL TESTING!

PHYSICAL EXAM

Normal neurological examination with

Sharp optic discs

Retinal venous pulses

Normal ENT exam

Referred Pain

C28396-BC 

26 year old male C141 pilot (770 TMFH) with a 30-minute episode of confusion and fluent aphasia with no awareness of deficit.  This occurred while enroute to aircraft he was to fly from McGuire AFB, NJ to Ramstein AB, Germany.

Additional Information:

Had a Wendy’s Super Salad for lunch 1 hour prior.  Had an aversion to sunlight while in the briefing room just prior to the event.  Had a subsequent headache.  Eventually admitted to recent onset daily headaches.  Mother w/ hx of migraines 

Issue:  Awareness (or lack of awareness) of deficit

To be considered waiverable, any disqualifying condition should meet the following criteria

Must not pose a risk of sudden incapacitation

Must not pose any potential risk for subtle incapacitation that might not be detected by the individual, but could affect alertness, the special senses, or information processing

Must have resolved or be stable at the time of waiver

If the possibility of progression or recurrence exists, the first symptoms or signs of such must be easily detectable and cannot, of themselves, pose risk to the individual or the safety of others 

Cannot require exotic tests, regular invasive procedures, or frequent absences to monitor for stability or progression

Issue:  Shared Risk

LOSS OF CONSCIOUSNESS - Aviation Safety

AFI 48-123 A6.23

One sync associated with venipuncture, < 1 min LOC, followed by rapid / complete recovery IF the neuro and cardio evals are normal - No waiver required

Unexplained LOC needs ACS evaluation

Other LOCs not requiring waiver

Physiologic LOC, e.g., hypoxia or general anesthesia

GLOC:  treat as physiological incident

Recurrent GLOC:  may have underlying pathology or simply not suited to high-performance flying; usually referred to ACS 

(Don’t always assume poor technique!!)

	CAUSES OF IN-FLIGHT LOSS OF CONSCIOUSNESS

	Cause (Number)
	Fatal Crash
	Successful Ejection
	Recovery by Co-Pilot
	Recovery by Pilot

	Seizure (8)
	
	
	8
	

	Unknown (7)
	
	1
	6
	

	Rapid decompensation, hypoxia, dysbarism (7)
	3
	
	3
	1

	Improper M-1 maneuver (5)
	1
	
	5
	

	Hypersensitivity to Gz (3)
	1
	
	2
	

	Coronary insuff (1)
	1
	
	
	

	Overpressurization of cockpit (1)
	
	
	
	

	Functional hypoglycemia (1)
	
	
	1
	

	Migraine (1)
	
	
	1
	

	Schizophrenia (1)
	
	
	1
	

	Asystole See Gz (1)
	1
	
	
	

	Totals (36)
	7
	1
	27
	1


LOSS OF CONSCIOUSNESS - Immediate Work-up Pearls

Metabolic / toxic screens

ECG (consider Holter)

Get EEG ASAP if you suspect seizure (look for postictal slowing)

Head CT if traumatic

C-spine xrays

Evaluation of Loss of Consciousness - 3 important aspects of the Aeromedical Evaluation:


History, History, and History

The HISTORY: spare no details

Talk to witness whenever possible

Review postictal period

Carefully explore the family’s history

Witnesses!

Postictal

LOSS OF CONSCIOUSNESS: 

Early Symptoms Typical Though Not Specific for Syncope

Lightheadedness

Visual loss

Nausea

Profuse sweating

Palpitations

Early Symptoms Which Can Occur As Aura

Lightheadedness

Visual loss

Nausea

Profuse sweating

Palpitations

Sensory disturbances

Behavioral changes

Restlessness

Any neurological symptom (metallic taste, rising sensation from stomach, memory replay, etc.)

Ictal/Postictal Events

Profuse sweating!!

Excessive motor activity

Lack of motor activity

Dysrhythmic respirations

Incontinence

Headache

Postictal confusion (Variable in duration)

Findings Suggestive (but not diagnostic) of a Seizure

Sudden onset

Incontinence

Tongue biting

Motor symptoms (can be convulsive syncope)

Aura

Family History 

An EEG is not required for entry into pilot or navigational training

Normal EEG DOES NOT RULE OUT SEIZURE!

C26626-ST

44 year old male master navigator with myoclonic jerks while falling asleep as a passenger on a commercial aircraft.  Adjacent passenger thought he had a seizure and called attendant.  Evaluation included CT(normal) and EEG(normal).  Much ado about nothing?

Findings:  

History by first hand witness:  He had a seizure!  MRI - lesion R parietal region - gliossis 

EEG (routine) - Abnormal - corresponding focal intermittent slowing.  

EEG (sleep deprived) -  ?

Issue:  Why is he here?

Issue:  “Buffed” H and Ps, Aeromedical Summaries and Consults

Issue:   Murphy’s Law and 2 a.m. show times!

C26798-OF

32 year old B-52 male pilot Persian Gulf War Hero after exercising all day was lying in bed reading. Arose from bed and collapsed with loss of consciousness (momentary) immediately “coming to” upon falling to floor.  Normal neurological exam, CT, MRI and EEG.  Neurologist diagnosed orthostatic syncope.  Command wanted clearance based on case (chart) review to return him to flying status.  Flight surgeon calls concerned that he had heard that aviator was confused for some time after the event. 

Further input: 

Witnesses:  Roommate (fellow pilot) -  Not returning phone calls!  ER physician - lethargic, incontinent, lacerated tongue and blood-streaked sputum!   

ACS Eval:

Soft neurological deficits consisting of slowness in calculations and slight right left confusion (No finger agnosia or agraphia).  Review of previous studies - all normal.  Repeat EEGs - normal.

Issue:  Time constraints in evaluations at other locations 
(Witnesses apparently not interviewed)

Issue:    “You won’t even bother seeing this guy!”

Issue:  Patient bonding and advocacy - Because he’s a War Hero it’s OK to fly with a seizure disorder!

Issue: Value of independent, objective and focused Aeromedical Consult Service

RADICULOPATHIES

Usually due to herniated vertebral disk

More in rotary wing and fighters

C6, C7 and L5, S1 more common

477 cases on waiver file

MAJCOM-level waiver authority

Very inconsistent waiver record

RADICULOPATHIES & NEUROPATHIES - Pay your dues for pulling Gs

Early diagnosis 
DNIF

Rx

Diagnostic work-up

Careful examination (look at chart)

Plain xrays, MRI imaging of cervical / lumbar as needed

MRI

EMG / NCV (not always indicated)

Most cases respond to conservative treatment

Brief period of bedrest, if necessary

Aggressive PT / NSAID

MULTIPLE SCLEROSIS - 

Important to diagnose early?

Medically - not really

Aeromedically - Absolutely!

Paradigm 1:  Elimination

Normal     Abnormal

                   (Disease)

Paradigm 2:  Selection

Supernormal       Normal     Subnormal

Change the Paradigm!

Initiative:  Closed Head Injury in Aviators Study

Goals:  

Predict seizure risks

Characterize cognitive deficits

CLOSED HEAD INJURY

Definitions

Mild:  LOC < 30 minutes or Anterograde Amnesia < 60 minutes

Moderate:  LOC or Anterograde Amnesia 30 minutes to 24 hours

Severe:  LOC or Anterograde Amnesia > 24 hours

HEAD INJURY STUDY IN AVIATORS - Mild
DNIF

May be considered for waiver after 30 days

Early neuropsychological testing (within 30 days)

If testing normal - RTFS (after 30 days with waiver)

If abnormal: formal, more intensive  neuropsychological testing

If formal testing normal - RTFS with waiver

If formal testing abnormal: - continue DNIF and ACS evaluation as “moderate”

All neuropsychological testing to ACS for review and waiver recommendation

Any LOC represents neuronal damage!

HEAD INJURY STUDY IN AVIATORS - Moderate and Severe

INITIAL NEUROLOGICAL EVALUATION:

Glasgow Coma Scale on initial presentation

CT of head, plain:  rule out Fx, “bleeds,” etc.

NEURO consultation

MR of head within 48 hours

EEG: (with awake / sleep samples) as soon as possible

Neuropsych testing

HEAD INJURY STUDY IN AVIATORS - ACS Evaluation 

Review of all initial data

Neurology history and physical examination

ENT evaluation

Neuropsychological evaluation

Psychiatry evaluation

Ophthalmology evaluation

IM screen

COLLABORATION

Magnetic Source Imaging Facility, New Mexico Institute for Neuroimaging, Albuquerque, NM

University of New Mexico School of Medicine, Albuquerque, NM

Research Imaging Facility, UTHSC, San Antonio, TX

School of Public Health, UTHSC, Houston, TX

Initiative:  Spinal Disease in Aviators

Goals:  

Determine to what extent G exposure contributes to spinal disease

Determine what spinal pathology precludes safe use of ejection seats

AEROMEDICAL CONSULTATION SERVICE 

DSN 240-3646 or 240 3537
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