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AEROSPACE OPHTHALMOLOGY 

(THE EYE IN AEROSPACE MEDICINE)

AEROSPACE OPHTHALMOLOGY IS A BLENDING OF OPHTHALMOLOGY AND AEROSPACE MEDICINE IN ORDER TO SOLVE THE VISUAL AND OPHTHALMOLOGIC PROBLEMS OF THE AVIATOR.

WHY SHOULD A FLIGHT SURGEON KNOW SOMETHING ABOUT AEROSPACE OPHTHALMOLOGY?

1. ABOUT 85% OF THE NEUROSENSORY INPUT FOR FLYING COMES FROM THE VISUAL SENSE.

2. COCKPITS OF MODERN AIRCRAFT PRODUCE INCREASED DEMANDS ON VISION ESPECIALLY NEAR VISION AND COLOR VISION IN ORDER TO ACCOMPLISH THE FLYING TASK EFFICIENTLY.

3. MODERN MEDICAL SCHOOL EDUCATION IS WOEFULLY INADEQUATE IN OPHTHALMOLOGY; AND SOME VISUAL CONCEPTS ARE FIRST INTRODUCED TO THE FLIGHT SURGEON ONLY IN THIS COURSE.

4. THE AEROMEDICAL CONSULTATION SERVICE AT USAF SCHOOL OF AEROSPACE MEDICINE (USAFSAM) REFLECTS ON JUST WHAT ARE THE SIGNIFICANT VISUAL PROBLEMS SEEN IN THE FLIGHT SURGEON’S OFFICE EVERYDAY. THE HIGHEST NUMBER OF CONSULTATION PATIENTS SEEN HERE AT USAFSAM HAVE VISUAL AND OPHTHALMOLOGIC PROBLEMS AS THE BASIS FOR THEIR REFERRAL.

5. THE OPHTHALMOLOGY BRANCH HAS FORMULATED CLINICAL MANAGEMENT GROUPS WHICH CARRY OUT LONG-TERM EPIDEMIOLOGICAL STUDY AND MANAGEMENT OF CERTAIN PATHOLOGICAL CONDITIONS IDENTIFIED TO HAVE ONGOING POTENTIAL FOR CHANGE, RECURRENCE OR SEQUELAE THAT IMPACT VISUAL PERFORMANCE AND FLYING SAFETY.

6. USAF/SG DIRECTED OPHTHALMOLOGY MANAGEMENT GROUPS 
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SO WE SEE THAT IT BEHOVES A FLIGHT SURGEON TO BECOME ACQUAINTED WITH THE RUDIMENTS OF AEROSPACE OPHTHALMOLOGY.

A. AEROSPACE OPHTHALMOLOGY CAN BE CONSIDERED A SUBSPECIALTY IN AEROSPACE MEDICINE
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B. COURSE CONTENT
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8. USE OF OPTICAL FILTERS IN AVIATION
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MEDICAL EXAMINATION AND STANDARDS NOV 94

HISTORICAL REVIEW (HANDOUT)

AEROSPACE OPHTHALMOLOGY

AEROSPACE OPHTHALMOLOGY IS A CONTINUING EXTENSION OF AVIATION OPHTHALMOLOGY, A DISCIPLINE THAT EVOLVED WHEN AVIATION MEDICINE DEVELOPED INTO A WELL-ORGANIZED SCIENCE DURING THE EARLY YEARS OF THE CENTURY. IT IS A SUBDIVISION OF OCCUPATIONAL MEDICINE, HIGHLY DEPENDENT UPON THE TEACHINGS AND EXPERIENCE GAINED FROM AVIATION MEDICINE AND CLINICAL OPHTHALMOLOGY. IN ITS RESEARCH ASPECT, IT ENCOMPASSES MANY OTHER DISCIPLINES, SUCH AS PHYSICS, BIOENGINEERING, OPTOMETRY, PSYCHOPHYSICS, AND STATISTICS.

HISTORY

HISTORICALLY, THE OPHTHALMOLOGIST HAS OCCUPIED AN IMPORTANT ROLE IN AVIATION MEDICINE. THE ACKNOWLEDGED “FATHER” OF AVIATION MEDICINE IN THE UNITED STATES WAS AN OPHTHALMOLOGIST, BRIGADIER GENERAL THEODORE C. LYSTER. HE WAS AMONG THE FIRST TO APPRECIATE THE MEDICAL PROBLEMS OF: FLIGHTS, AND HE GUIDED THE DEVELOPMENT OF AVIATION MEDICINE IN THE U.S. ARMY DURING WORLD WAR I. AT THAT TIME, THERE WAS AN ALARMING DEATH RATE FROM AIRCRAFT ACCIDENTS AMONG THE FLYING CADETS IN TRAINING DURING WW I, BOTH IN THE UNITED STATES AND IN ALLIED COUNTRIES. THIS DEMONSTRATED A SERIOUS NEED FOR AN EXTENSIVE MEDICAL RESEARCH PROGRAM IN AVIATION MEDICINE.

AS A CONSEQUENCE, THE FIRST AVIATION MEDICAL RESEARCH LABORATORY IN THE UNITED STATES WAS ESTABLISHED AT HAZELHURST FIELD, IN MINEOLA, LONG ISLAND, IN JANUARY 1918. ITS DIRECTOR WAS AN OPHTHALMOLOGIST, COLONEL WILLIAM H. WILMER, WHO LATER FOUNDED THE WILMER EYE INSTITUTE AT JOHNS HOPKINS UNIVERSITY, AND THE CHIEF OF THE OPHTHALMOLOGY DEPARTMENT WAS MAJOR CONRAD BERENS, LATER TO BECOME ONE OF AMERICA’S MOST OUTSTANDING OPHTHALMOLOGISTS.

EXCELLENT WORK PERFORMED AT THIS LABORATORY DEVELOPED MANY CONCEPTS STILL OF VALUE TODAY. STUDIES WERE CARRIED OUT DEALING PRIMARILY WITH THE EFFECTS OF OXYGEN LACK UPON VISUAL ACUITY, ACCOMMODATION, CONVERGENCE, AND RETINAL SENSITIVITY. THE HOWARDDOLMAN DEPTH PERCEPTION TESTING APPARATUS, STILL IN USE TODAY, WAS DEVELOPED IN THE LABORATORY. AS A RESULT OF THEIR WORK, DRS WILMER AND BERENS PUBLISHED THE FIRST PAPER ON AVIATION OPHTHALMOLOGY ENTITLED, “THE EYE IN AVIATION.” THIS WAS A SUMMARY OF THEIR WORK AT MINEOLA.

IN 1926, THE LABORATORY WAS MOVED FROM LONG ISLAND TO BROOKS FIELD, IN SAN ANTONIO, TEXAS. THE INSTITUTION WAS NOW CALLED THE SCHOOL OF AVIATION MEDICINE, AND AFTER FIVE YEARS WAS MOVED ONCE AGAIN, THIS TIME INTO THE NEWLY CONSTRUCTED FACILITIES AT RANDOLPH FIELD, TEXAS, JUST-OUTSIDE OF SAN ANTONIO.

DURING WW II, THERE WAS AN EXPANSION AND AN INCREASE IN ALL ACTIVITIES CONCERNED WITH AVIATION MEDICINE AND AVIATION OPHTHALMOLOGY. MANY OPHTHALMOLOGISTS WHO LATER GAINED NOTORIETY IN A NUMBER OF FIELDS WORKED AT RANDOLPH FIELD DURING THE WAR YEARS; FOR INSTANCE, CAPTAIN RICHARD SCOBEY, WHO LATER BECAME FAMOUS FOR HIS WORK IN MOTILITY, BEGAN THIS WORK EXAMINING AVIATION CADETS AT RANDOLPH AFB. SOME OF THE OTHERS WERE DR W. H. ROWLAND, DR LOUISE SLOAN, MAJOR JOHN H. MATTHEWS, COLONEL MERRILL J. REEH, MAJOR P. ROSS MCDONALD, DR HEINRICH ROSE, DR INGEBORG SCHMIDT, COLONEL VICTOR A. BYRNES, DR PAUL CIBIS, AND OTHERS. THEY PERFORMED IMPORTANT CLINICAL AND RESEARCH WORK IN THE AREAS OF DELINEATING MOTILITY STANDARDS FOR AVIATION; RESEARCH WAS PERFORMED ON NIGHT VISION AND COLOR VISION; A COLOR THRESHOLD TESTER WAS DEVELOPED SPECIFICALLY FOR TESTING OF COLOR VISION DEFECTS IN AVIATORS AND AVIATION CANDIDATES; AND FOLLOWING WW II, SOME IMPORTANT WORK WAS PERFORMED ON THE EFFECTS OF INTENSE ELECTROMAGNETIC ENERGY (THERMONUCLEAR WEAPONS) ON THE EYE. IN THE MID-1950S, THERE BEGAN A SHIFT IN EMPHASIS FROM AVIATION MEDICINE TO SPACE MEDICINE, HERALDING THE COMING OF THE SPACE AGE. PLANS WERE FORMULATED FOR BUILDING A MODERN SCHOOL OF AVIATION-AND SPACE MEDICINE WHICH WAS TO BE A TOTALLY INTEGRATED, NEWLY DESIGNED FACILITY. IT WAS BUILT AT BROOKS AFB IN SAN ANTONIO, TEXAS, AND COMPLETED IN 1961. IN THAT YEAR, A MOVE WAS MADE FROM RANDOLPH AFB TO THE NEWLY COMPLETED INSTITUTION—EVEN THE NAME WAS UPGRADED AND HAS BEEN KNOWN SINCE AS THE USAF SCHOOL OF AEROSPACE MEDICINE.

THE DEPARTMENT OF AEROSPACE OPHTHALMOLOGY WAS AN IMPORTANT PART OF THE SCHOOL. ON NOVEMBER 21, 1963, PRESIDENT JOHN F. KENNEDY PERFORMED HIS LAST OFFICIAL ACT, THAT OF DEDICATING THE USAF SCHOOL OF AEROSPACE MEDICINE.

THE MISSION OF THE OPHTHALMOLOGY BRANCH

THE OPHTHALMOLOGY BRANCH AT THE USAF SCHOOL OF AEROSPACE MEDICINE, AND NOW AT THE ARMSTRONG LABORATORY, HAS A THREE-FOLD MISSION OF CLINICAL CONSULTATION, EDUCATION, AND RESEARCH ON VISION AND VISUAL PROBLEMS IN AVIATION AND SPACE FLIGHT.

I. CLINICAL CONSULTATION

APPROXIMATELY 800 AVIATORS PER YEAR ARE SENT TO THE ARMSTRONG LABORATORY CONSULTATION SERVICE FROM THROUGHOUT THE AIR FORCE FOR THOROUGH, DEFINITIVE CLINICAL EVALUATIONS. THESE CREWMEMBERS HAVE FAILED THEIR ANNUAL FLYING PHYSICAL EXAMINATION OR HAVE AN OBSCURE OR DIFFICULT-TO-DIAGNOSE CONDITION. BEFORE PERMANENT GROUNDING IS CONSIDERED, THEY ARE EVALUATED HERE TO DETERMINE IF THEIR CONDITION IS COMPATIBLE WITH CONTINUED FLIGHT STATUS OR IF IT IS A HAZARD TO FLYING SAFETY AND MISSION COMPLETION. AS THE USAF FLYING POPULATION AGES, MORE CARDIAC, INTERNAL MEDICINE, AND EYE PROBLEMS ARE REFERRED. LAST YEAR, OVER ONE THIRD OF THE PRIMARY REFERRALS WERE FOR OPHTHALMOLOGIC AND VISION PROBLEMS. EYE PROBLEMS REFERRED OFTEN DEAL WITH GLAUCOMA, LENS OPACITIES, AND EARLY KERATOCONUS. RETINAL, CHOROIDAL, AND OPTIC NERVE CONDITIONS SUCH AS CENTRAL SEROUS RETINOPATHY, HISTOPLASMOSIS, OPTIC NEURITIS AND MIGRAINE ARE ALL POTENTIALLY DEVASTATING TO A FLYER’S CAREER.

OTHER MEDICAL AND PHYSIOLOGIC PROBLEMS ARE IN THE AREAS OF ENT, NEUROLOGY, PSYCHIATRY, ETC. AFTER EXHAUSTIVE MEDICAL AND LABORATORY EXAMINATIONS AND TESTING IN SIMULATED AVIATION ENVIRONMENTS (ALTITUDE, SPACE, G FORCES, ETC.), OVER 70% OF THOSE EXAMINED WERE RETURNED TO FLYING WITH A WAIVER, SOME WERE RETURNED TO UNRESTRICTED FLYING, AND OTHERS WERE PLACED IN RESTRICTED FLYING CATEGORIES; APPROXIMATELY 30% WERE GROUNDED. THIS RETURN TO THE COCKPIT OF NEARLY 600 AVIATORS PER YEAR RESULTS IN HUGE SAVINGS IN TRAINING FUNDS, SINCE IT PRESENTLY COSTS SEVERAL MILLION DOLLARS TO TRAIN EACH NEW USAF PILOT.

II. EDUCATION

THE BRANCH HELPS TRAIN GENERAL MEDICAL OFFICERS TO BECOME FLIGHT SURGEONS IN THE U.S. AIR FORCE. OTHER COURSES IN BOTH CLINICAL AND APPLIED AEROSPACE OPHTHALMOLOGY ARE TAUGHT TO FOREIGN MEDICAL OFFICERS IN RESIDENCE AT THE SCHOOL, RESIDENTS IN AVIATION MEDICINE WHO SPEND A YEAR AT THE USAF SCHOOL OF AEROSPACE MEDICINE AS PART OF THEIR PREVENTIVE MEDICINE BOARD REQUIREMENTS. OTHER COURSES ARE TAUGHT TO RESIDENTS, MEDICAL STUDENTS, AND STAFF PHYSICIANS.

AEROSPACE OPHTHALMOLOGY EDUCATION COURSES 1. AEROSPACE MEDICINE PRIMARY (AMP) - 7 WEEKS (3X PER YEAR)

(INTRODUCTION TO AEROSPACE MEDICINE FOR MEDICAL OFFICERS) AEROSPACE OPHTHALMOLOGY - 40 HOURS EACH COURSE

2. AEROSPACE MEDICINE RESIDENCY (RAM) - 2 YEARS, ANNUALLY LEADS TO BOARD CERTIFICATION IN PREVENTIVE MEDICINE - AEROSPACE

AEROSPACE OPHTHALMOLOGY - 50 HOURS PER YEAR

3. ADVANCED AEROSPACE MEDICINE INTERNATIONAL MEDICAL OFFICERS

(AAIMO) - AEROSPACE. MEDICAL TRAINING FOR MEDICAL OFFICERS OF ALLIED NATIONS

AEROSPACE OPHTHALMOLOGY - 40 HOURS PER YEAR

4. HEALTH PROFESSIONAL SCHOLARSHIP STUDENTS (HPSP) - 4 WEEKS SUMMER COURSE

AEROSPACE OPHTHALMOLOGY - 4 HOURS

5. NUMEROUS SHORT COURSES TAUGHT TO AEROSPACE PHYSIOLOGISTS, DEPARTMENTAL FLIGHT SURGEONS, AND OPHTHALMOLOGY RESIDENTS

III. RESEARCH

THE OPHTHALMOLOGY BRANCH AT THE USAF SCHOOL OF AEROSPACE MEDICINE HAS A PROUD HERITAGE AS ONE OF THE FIRST ORGANIZATIONS TO PERFORM APPLIED VISUAL RESEARCH. ITS PRIMARY PURPOSE WAS, AND STILL IS, TO STUDY THE VISUAL PROBLEMS ENCOUNTERED IN AVIATION AND THE EFFECTS OF THE AVIATION AND SPACE ENVIRONMENTS ON MAN’S VISUAL SYSTEM. AVIATION OPHTHALMOLOGY, AND NOW AEROSPACE OPHTHALMOLOGY, HAVE RECORDED NUMEROUS RESEARCH AND DEVELOPMENT BREAKTHROUGHS THAT HAVE AIDED THE AVIATOR AND MANKIND IN GENERAL.

DURING THE WW I ERA, VISUAL SELECTION STANDARDS FOR AVIATORS WERE FORMULATED. THE HOWARD-DOLMAN DEPTH PERCEPTION TEST WAS DEVELOPED, THE EFFECTS OF HYPOXIA ON VISUAL FUNCTION WERE FIRST NOTED, AND THE FIRST PAPER ON AVIATION OPHTHALMOLOGY WAS WRITTEN.

DURING AND AFTER WW II, A NIGHT VISION TRAINER AND AVIATION COLOR VISION TESTER WERE DEVELOPED, AND THE WORK ON THERMONUCLEAR ENERGY EFFECTS ON THE EYE AIDED IN THE DEVELOPMENT OF THE FIRST CLINICAL PHOTOCOAGULATOR. PHOTOCHROMIC TRANSPARENCIES AND LENSES WERE DEVELOPED UNDER CONTRACT. NOVOTNY AND ALVIS, WORKING UNDER A SCHOOL OF AVIATION MEDICINE CONTRACT AT INDIANA UNIVERSITY, FIRST DEVELOPED A METHOD OF PHOTOGRAPHING FLUORESCENCE IN CIRCULATING BLOOD OF THE HUMAN EYE (FLUORESCEIN ANGIOGRAPHY). A LASER LABORATORY WAS DEVELOPED IN-1968 AND THE FIRST LASER HEALTH HAZARDS HANDBOOK WAS PUBLISHED BY THE BRANCH IN 1969. WORK DONE IN THE BRANCH ON ULTRAVIOLET EFFECTS ON THE EYE ALLOWED NASA TO PROTECT THE ASTRONAUTS’ EYES DURING THE EXPLORATION OF THE MOON. THE FIRST COMPLETE ELECTROPHYSIOLOGY LABORATORY IN THE MILITARY AND THE FIRST WINDSCREEN EVALUATION LABORATORY WERE DEVELOPED BY THE BRANCH. A HELIUM GUN WAS DESIGNED AND BUILT IN THE BRANCH TO FACILITATE THE IMPACT TESTING OF ALL SPECTACLE GLAZING MATERIALS. THE RESURGENCE OF NIGHT VISION IN AVIATION HAS STIMULATED THE BRANCH TO REDEVELOP ITS NIGHT VISION TESTING AND EVALUATION FACILITIES. RECENT MAJOR PROJECTS IMPACTING THE AIR FORCE AVIATOR HAVE BEEN THE STUDY OF THE USE OF CONTACT LENSES IN THE AEROSPACE ENVIRONMENT, AND EVALUATING THE EMERGING ENTITY OF REFRACTIVE SURGERY ON MILITARY AVIATION.

IV. DOCUMENTS AND PUBLICATIONS

THE BRANCH HAS NUMEROUS TECHNICAL AND AEROMEDICAL REPORTS AND JOURNAL REPRINTS ON WORK THAT HAS BEEN ACCOMPLISHED IN THE AREAS OF AEROSPACE OPHTHALMOLOGY AND CLINICAL OPHTHALMOLOGY ON PROBLEMS RELATED TO THE FLYER. THE LIST OF PUBLICATIONS IS MUCH TOO LENGTHY TO BE INCLUDED HERE; HOWEVER, ANYONE SERIOUSLY INTERESTED MAY CORRESPOND WITH:

CHIEF, AEROSPACE OPHTHALMOLOGY BRANCH

USAF SCHOOL OF AEROSPACE MEDICINE

2507 KENNEDY CIRCLE
BROOKS AIR FORCE BASE TEXAS 78235-5117

