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FOREWORD

INTRODUCTION TO THE CONFERENCE

LEONARD S. DREIFUS, M.D., F.A.C.C.

Director, Eighth Bethesda Conference, American College of Cardiology
Philadelphia, Pennsylvania

In 1965, the American College of Cardiology held its first Bethesda
Conference on cardiovascular problems in aviation safety. Since this
initial gathering, there has been a significant increase in the magni-
tude of stress in all phases of civilian and military aviation. It
was appropriate that an in-depth reevaluation of these problems take

place in 1975 in this Eighth Bethesda Conference. The rapid accumula-

tion of new knowledge in aerospace medicine, combined with improved
methods for identifying and treating cardiovascular disease, gave this

Conference a new perspective. With the explosive increase in aviation

requirements had come the necessity for further definition of the

medical problems that may be encountered with regard to aircrew and

passengers.

During this past decade, an abundance of information concerning

the natural history of congenital and acquired cardiac disease has

matured. We no longer restrict patients with cardiovascular disease

to sedentary acttvity. Many persons may now qualify in the various

categories of pilot training and aircrew status. It was the charge of

this Conference to recommend the limitations as well as indications for

admission or return to active flying status of persons with cardio-

vascular diseases. Improved methods 6f care and rehabilitation have
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offered so much to patients with cardiovascular disease that this reex-
amination appeared necessary.

Perhaps the most meaningful purpose of this meeting was to make
clear, in a structured fashion, the availability and pertinence of non-
invasive and invasive methods of testing to ensure early identification
of cardiovascular problems and, at the same time, qualify persons for
aircrew service who heretofore would have been eliminated because of
noncrucial abnormalities in the physical or laboratory examinatiom.

It should be emphasized that this Conference was convened to
identify the causes, clinical course and possible risks of cardiovascu-
lar disease in aviation medicine. The deliberations were made with-
out.concern for any political or regulatory agencies and do not reflect
an official position of The American College of Cardiology. The recom-
mendations set forth in this report are those of the Conference
participants and reflect the present documented scientific opinion and
positions of the conferees. The Conference made no effort to be
concerned with operational or economic factors in regard to the recom-
mendations and confined its conclusions to the scientific facts to pro-

tect pilots, passengers and civilian populations from the potential hazards

of in-flight cardiovascular accidents.

Finally, the Conference was concerned with the problems of the
increasing role of insurance carriers and the legal implications of quali-
fying persons with known cardiac disease since subsequent accidents could
result in catastrophic loss of life and increased liability to all

parties involved.

B S —
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KEYNOTE ADDRESSES
AVIATION CARDIOLOGY IN CANADA

GEORGE W. MANNING, M.D., F.A.C.C. ’
LT. COL. ROBERT THATCHER, M.D. 1
i TAN H. ANDERSON, M.D.

Ottawa, Toronto and London,
Ontario, Canada

In Canada we have two aspects of aviation cardiology--military

I and civilian; the latter is subdivided into private civilian and com-
mercial flying. 1In both instances the standards are rigid. This
report summarizes what we in aviation cardiology are attempting to

accomplish given the present state of knowledge.

MILITARY AVIATION CARDIOLOGY

The Central Medical Board of the Defence and Civil Institute of

From the Central Medical Board Canadian Armed Forces Defence &

%

i
Civil Institute of Environmental Medicine (DCIEM) Toronto, Ontario, § |
Canada, the Civil Aviation Medicine Medical Services Branch, Depart- i
ment of National Health & Welfare, Ottawa, Ontario, Canada and the
Armed Forces ECG Laboratory, Cardiovascular Unit, University Hospital,

London, Ontario.

i i o i

Address for correspondence: George W. Manning, M.D., University

Hospital, 339 Windermere Rd., London, Ontario, Canada, N6G 2K3. |
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Environmental Medicine in Toronto, Ontario provides a consultant ser-
vice for the Surgeon General of the Canadian Forces (CF) on all CF
aircrew. The main functions of the board are twofold: (1) Final

medical assessment of all CF aircrew applicants; and (2) special

assessment of the flying status of serving aircrewmen. In addition to

assessing special cases, the board sees all aircrew members who are

temporarily grounded for longer than 3 months.

Handling of cardiovascular problems: Initial processing of all

aircrew applicants takes place at the local level. Applicants are then

sent to the Aircrew Selection Centre for final selection procedures:
psychological testing and further medical screening by the Central

Medical Board. Their initial medical examinations are reviewed and con-

trol electroencephalograms, audiograms and anthropometric data are }
established. Also, control electrocardiograms are completed and sent é

directly by telephone to Dr. Manning's laboratory in London, Ontario,

i where they are read, recorded and filed. These records are then avail-

able for the continuing research. All applicants with abnormal

exarmination results are seen by Dr. Manning as the consultant in cardiology
for aircrew selection, and they receive as complete an assessment as

is considered necessary to determine their fitness for aircrew duties.

The Central Medical Board also has consultants within the city of
Toronto to cover other specialties. Initial aircrew medical categories

are assigned by the board.

In light of the very high cost of training a young man to become
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a competent military pilot, we have found routine electro-
cardiographic studies of applicants for aircrew training
a very valuable procedure‘l’2 Table T illustrates the
results of some 22,000 applications for aircrew training
with the Canadian Armed Forces. On the basis of initial

routine electrocardiograms, fewer than 0.5 percent of

applicants were considered unfit for aircrew training. The f
t finding that an applicant is unfit for training does not |
mean that proved heart disease is present, but rather that
in peacetime the Armed Forces believes it inadvisable to
é accept anyone who may have a cardiovascular problem in the
ensuing few years. This policy may appear a bit unfair,
but we contend that a man entering military aircrew train-

ing should be perfectly fit in all respects. We must

remember that we are dealing with young men, aged about 17
to 20 years, and that the situation is quite different for
older, experienced pilots.

The consultation service exists primarily to ensure

a continuing high standard of medical effectiveness among

; serving aircrew members. Problem cases, which cannot be
handled at base level and in which flight safety may be
compromised, are referred for work-up, diagnosis, treat-

| ment, recommendations and disposition. Once again, various
consultants within the area are employed to assist in the

work-up. Cardiovascular investigations, up to and including

SRETE———————
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TABLE |

The Royal Canadian Air Force Electrocardiographic Aircrew
Selection Program

Total ECGs reviewed 21,213
Total repeat studies 1,329
T wave variations 611
Pilot declared unfit 28
By ECG alone 13
By ECG plus questionable 15
signs or symptoms
Bundle branch block (78 RBBB, 1 79
| LBBB)
Pilot declared unfit 22
By ECG alone 11
By ECG .plus questionable 11
signs or symptoms
Wolff-Parkinson-White (WPW) pattern 47
Pilot declared unfit 25
By ECG alone 16
By ECG plus questionable 9
signs or symptoms |
Prolongation of P-R interval 103
Pilot declared unfit 6
By ECG alone 3
By ECG plus questionable 3
signs or symptoms
Miscellaneous (right ventricular hyper- 489
trophy, arrhythmias, left axis devia-
tion, etc.)
Pilot declared unfit 18
By ECG alone 5
By ECG plus questionable 13
signs or symptoms
Summary
Routine electrocardiograms 21,213
Repeat studies 1,329
Applicants classed as unfit pilot 99
trainees
(with questionable clinical signs or 54
symptoms)

2 A MM e 5 A ) i AR

}
§
i
:
i
b

ECG = electrocardiogram; LBBB = left bundle branch block; RBBB

—— e e e

= right bundle branch block.



15

cardiac catheterization, are carried out at the cardiopulmonary unit

at the National Defence Centre in Ottawa, or elsewhere if feasible.

The Ottawa unit is headed by Dr. Gerald M. FitzGibbon, who is chief

of cardiology at the National Defence Medical Centre and a consultant
to the Central Medical Board. Upon completion of the work-up, the case
is reviewed by a board of physicians, whose chairman is an aeromedical
specialist with an aircrew background. The results of that board's
deliberations and recommendations for disposition are forwarded to the
surgeon general of the Canadian Forces.

Figure 1 shows the incidence of referrals of aircrewmen to the
Canadian Medical Board over a 5 year period. The increasing incidence
of referrals shown in the graph does not necessarily reflect an
increasingly unhealthy population. Changes in orders and procedures
over the past 5 years account in part for the trend.

The percent of cases of cardiovascular disease considered by the
Canadian Medical Board in comparison with the total number of cases
among aircrew has been fairly constant--10 to 15 percent (Figure 2) over
the past 5 years. The incidence of cardiovascular disease seen by the
board thus seems to have increased from 2 or 3/1,000 aircrewmen to 7
or 8/1,000 aircrewmen. Deaths from cardiovascular disease among air-
crewmen have remained constant at about 1 per year; none of the deaths

are known to have occurred during flight.

Disposition in cases of cardiovascular disease: The Canadian

Medical Board is somewhat flexible in its approach. The two extremes

are permanent grounding or return to unrestricted flying duties.
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Between these two extremes, there are restricted flying categories that,
depending upon the severity of the restriction, may or may not have career
implications. An aircrew member may be restricted from a certain type

of aircraft, role or enfironment. Or he may be restricted from flying
with or as a copilot. The restricted category causes an increased
administrative load, but it is judged worthwhile from an economic point

of view and, most importantly, often salvages an airman's career with-

out affecting operational effectiveness. Figure 3 demonstrates our
experience for the past 5 years in the disposition of cases on the

basis of cardiovascular status. The dispositions shown are based on
diagnosis on referral to the Canadian Medical Board. For example, in

the category of atherosclerotic heart disease, the Canadian Forces policy
is to ground permanently all persons with a firmly established diagnosis
of this condition. Aircrewmen who were returned to flying duties had
been referred to the Canadian Medical Board with the tentative diagnosis
of atherosclerotic heart disease but were proved free of the disease

on investigation.

Preventive and identification aspects: The present mode of operation

A A ALk A P

of the Canadian Medical Board and system of annual medical examinations
for aircrewmen throughout the Canadian Forces have both preventive and
identification aspects. Data from this system seem to indicate that

cardiovascular problems may be increasing in our population. The *

serious career implications of that increase have prompted the Canadian

Medical Board to investigate methods of improving the preventive aspects

of the system, particularly in relation to cardiovascular problems.
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DISPOSAL OF TOTAL CARDIAC CASES SEEN
BY CMB (1970-1974) BY CATEGORY
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The initial approach is two-pronged: the board has begun to prepare
risk profiles of aircrew recruits and is planning a survey of 100
aircrewmen presently serving on operational squadrons. The protocol

for the survey includes assessment of all the well known cardiovascular
risk factors -- historical, medical, biochemical -- and will include
exercise stress testing. The initial approach then is to collect data
in order to define the problem better and to determine how best to
approach it. The board is in a good position to initiate a program of
prevention because it sees all aircrew entrants. Once the data have
been gathered, the possibility of identifying on entry persons at pos-
sible higher risk and then closely following them up during their career
in the forces will be investigated. In combination with this, the board
would like to initiate a health education program aimed at both the

new entrant and the pilot in the field.

The emphasis of the overall program will not be one of policing -- that
is, identification for restriction; rather, it will be one of earlier
identification for the application of preventive measures. A secondary
benefit may be increased ability to identify and screen out high-risk

personnel on entry.

Electrocardiographic follow-up program: After World War II, Dr. F.A.L.

Mathewson of Winnipeg, Canada undertook to follow up some 5,000 ioung
men who  had had routine electrocardiograms early in the war years. This
long-term follow-up study comprises some 4,000 men, from whom he has

obtained electrocardiograms over the years, together with clinical

e e o——
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reports of their status. This follow-up study is still continuing and
represents, perhaps, the longest and largest electrocardiographic follow-
up study in existence. Although the study is not complete, it has led to
some important and interesting findings3"6; for example, it has been

found that first degree atrioventricular block does\not increase morbidity
or mortality over that in the normal population. Some data from this work
suggest that primary T wave changes may indicate the presence of asymp-
tomatic coronary heart disease, but further follow-up study and inves-

tigation will be required to give more conclusive evidence,

The present Canadian Armed Forces (formerly RCAF) electrocardiographic
follow-up program is continuing under the direction of the Central Medical
Board of the Canadian Armed Forces in Toronto, Ontario, all tracings being
forwarded to the electrocardiographic laboratory in London, Ontario. At
present, a follow-up review has been undertaken to ascertain the signifi-
cance of patterns indicating Wolff-Parkinson-White conduction, nonspecific
T wave changes, bundle branch block and pathologic left axis deviation.
Although the data are plainly incomplete, it does appear that right bundle
branch block by itself is probably an innocent finding but that nonspecific
T wave changes might well indicate hidden coronary artery disease. 1In the
younger age group, left bundle branch block is an extremely rare finding,
not being encountered at all in 22,000 young men between the ages of 17
and 21, When it occurs in a man whose previous electrocardiograms were
normal, we regard this as evidence of coronary artery disease, Whenever
a significant change occurs in the electrocardiogram of one of our military

aircrew population, a careful and thorough review is carried out before

e s — ————
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he is allowed to continue as a pilot. The situation is difficult since

a highly trained pilot with a record of high performance represents a
large investment on the part of the Department of National Defence and

it is essential that every effort be made to keep him in the air. However,
safety must be our prime responsibility, and the decision is one that the

Canadian Armed Forces Central Medical Board makes with the greatest care.

CANADIAN CIVIL AVIATION MEDICAL ASSESSMENT

The Civil Aviation Medicine Division is a branch (Medical Services
Branch) of the Department of National Health and Welfare, with head-
quarters in Ottawa, Ontario. Dr, Ian Anderson is the senior consultant;
associated with him are four medical consultants who are in charge of
accident investigation, research training and development, medical assess-
ments and operational problems, In addition, there is an Aviation Medical
Review Board consisting of seven physicians, whose chairman is the senior
consultant of the Civil Aviation Medicine Division. The Ministry of
Transport, the licensing authority, usually accepts the advice of the
Medical Review Board. Nevertheless, as explained later, the pilot can
appeal to the Civil Aviation Medical panel of the Ministry of Transport.
In view of recent developments, the Armed Forces and Civil Aviation
Medicine Division are updating the standards for cardiovascular fitness

for aircrew.

General procedures: Most of the licensing is carried out regionally.

Applicants are examined by 650 appointed aviation medicine examiners across

the country and sent to regional aviation medical officers for assessment,
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Resting electrocardiograms are required for the first issue of a license
and on reexamination of applicants between the ages of 30 and 40 at least
every 2 years (and annually thereafter) for all professional flight
licenses and for persons in Air Traffic Control. Private pilots and
recreational pilots must have electrocardiograms at age 40 and no less
frequently than every 5 years (as of May 1975). Electrocardiograms are
not necessarily obtained concurrently with the examination, and problems
of standardization, patient preparation and poor mounting occur. Some
regional aviation medical officers screen these tracings and others em-
ploy a cardiologist, but all tracings are rechecked by a team of cardi-
ologists at headquarters. Frequently a tracing is considered normal in
the region and abnormal at headquarters of the Aviation Medical Review

Board; this situation usually results in further investigation.’

When reasonable doubt exists, a cardiovascular assessment with (if
applicable) electrocardiographic stress testing (quadruple Master or
treadmill to submaximal state), risk factors and family history will be
requested. Cases with significant findings are referred to the Aviation
Medicine Review Board for advice or decision. Abnormal electrocardiograms
found on screening at headquarters are handled as indicated under

"Cardiovascular Fitness and Civil Aviation Licensing in Canada."

The Aviation Medical Review Board meets weekly to consider question-
able cases referred by regions or discovered on screening at headquarters.
Its chairman is the senior consultant of the Civil Aviation Medicine
Division, who is held responsible by the Ministry of Transport for advice

given or decisions made.
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A pilot found to be unfit under the standards, either by the board
or on regional assessment, may appeal to an independent panel (Medical
Advisory Panel) convened quarterly by the Ministry of Transport. Ordi-
narily, such a panel consists of four private consultants (a cardiologist,
an ophthalmologist, a psychiatrist and a general practitioner), who have

no connection with the Civil Aviation Medicine Division.

During the last 3 years, the Civil Aviation Medicine Division has
acquired the capability of clinically assessing problem cases. A small
unit of the division has been established at the Department of National
Defence Institute of Environmental Medicine in Toronto, and works in
conjunction with military personnel involved in aeromedical assessment,
accident investigation and aeromedical training. Various types of
simulators are available if required. Certain questionable cases selected
by the Review Board can be given a complete clinical aeromedical assess-
ment by this organization. Medical expenses involved are paid by the

department.

Canadian civil aviation activity is the second largest in the world,
covering more than 16,000 registered aircraft. Support by the Civil
Aviation Medicine Division involves assessment of approximately 60,000
medical examinations annually, limited assistance in the investigation
of more than 600 aircraft accidents a year, and an active aeromedical
education program. Some civil aeromedical research and development
have been sponsored or carried out by the two agencies concerned (Armed

Forces and Civil Aviation).
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CARDIOVASCULAR FITNESS AND CIVIL AVIATION
LICENSING IN CANADA

Canadian Civil Aviation Medicine policy concerning cardiovascular
fitness has received considerable study during the last 5 years. Our
present policies are based on findings of the first Bethesda Conference
on Aviation Cardiology, but we have had to develop greater specificity

because of the increasing need to defend any judgment of unfitness.

Present Guidelines

1. Coronary thrombosis: Survivors of an episode of coronary

thrombosis are not licensable under the Canadian medical standards or
any flexible interpretation thereof. Some private pilots have been
licensed on an appeal basis if the Medical Advisory Panel considers re-
habilitation to be satisfactory.

2. Hypertension. Essential hypertension established by special-

ist investigation: An initial applicant with a diastolic blood pressure

reading of less than 100 mm Hg might be granted a private license on an
annual review basis, but not a commercial rating. An evaluation of risk
factors and a stress test would be required. Cases are considered
individually with attention to age, history, weight and other factors.
Slowly increasing hypertension revealed on an examination for renewal

of license or a hypertensive value appearing for the first time usually

results in a request to obtain cardiologic assessment with risk factors

and an electrocardiographic stress test. Such applicants are not
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ordinarily denied a license unless grounds for clinical concern or high
risk factors are apparent. For licensing, the stress electrocardiogram
must be normal or show less than 1 mm S-T depression. Use of thiazide
derivatives is compatible with licensing, but stability of condition, with
normal serum potassium levels, must be demonstrated over a 3 month period.
Use of hypotensive agents is disqualifying.

3. Arrhythmias. Abnormal rhythm is assessed individually with
respect to probable cause and probability of incapacitation. Specific
exanples are:

a. Wolff-Parkinson-White electrocardiographic pattern:

Licensing is possible if assessment confidently reveals freedom from any
symptoms or other signs of heart disease. A past history of Wolff-
Parkinson-White syndrome is disqualifying.

b. Premature ventricular beats: This finding is generally con-
sidered disqualifying if the arrhythmia occurs in conjunction with
questionable cardiovascular assessment, borderline or high risk factors
and abnormal stress electrocardiogram. Their isolated occurrence in a
fit person is usually reviewed only periodically.

c. Paroxysmal atrial tachycardia: This finding is disqualifying
unless investigation reveals a single episode with clear-cut and avoid-
able etiologic factors. The applicant must demonstrate freedom from
further attacks for 1 year before he is considered fit.

4, Conduction disturbances: Left or right bundle branch block

occurring in an otherwise healthy person over age 40 with a previously

normal electrocardiogram necessitates temporary grounding and cardio-
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vascular assessment with risk factor analysis and stress electrocardiogram.
If there is no evidence of disease, if the risk factors are average and the
stress electrocardiogram is normal, an applicant with right bundle branch
block is usually considered fit. Applicants with left bundle branch block
have not yet been considered fit on the basis of these criteria, although
one candidate who voluntarily demonstrated a normal coronary angiogram as
well has a commercial license. (Angiography or cardiac catheterization is
never requested for the purpose of determining fitness. If such a pro-
cedure is performed for clinical reasons, the report is considered, but a
normal record does not necessarily overrule other adverse findings.)

Right bundle branch block discovered on the first electrocardiogram calls
for the same investigation, and the applicant is considered fit if there

is no evidence of disease.

5. Aortic stenosis: This condition is normally disqualifying. When

doubt exists and evidence of normal heart function has been obtained, a
license has been issued with follow-up requirements. The same applies to
selected cases of infundibular (idiopathic) hypertrophic subaortic steno-
sis.

6. Structural congenital abnormalities: If the abnormality is

minimal and poses little or no risk of incapacitation, a license may be
issued. Persons with such an abnormality have usually been exhaustively
investigated for clinical reasons before application. If corrective
surgery has been performed, the individual case is considered in respect
to postoperative function, the type of repair and material used, and the

overall integrity of the cardiovascular system.

e
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7. Prosthetic devices: No individual with an intracardiac condition

corrected with a prosthetic device has been considered for licensing under
the standards. A candidate with a Teflon prosthesis for repair of a
traumatic aneurysm of the descending aorta was eventually licensed after

5 years of follow-up study. Full cardiovascular assessment revealed no {
I evidence of disease, and risk factors were normal.

8. Pacemakers: A candidate with a rhythm disturbance sufficient to

warrant the implantation of a pacemaker is considered unfit for licensing

as a pilot under the standards. A commercial navigator who had requested

a license some years earlier was eventually licensed but was refused up-

grading to pilot status. Examination for upgrading revealed that his

device had malfunctioned at least twice; he stated that his only indication
of malfunction was excessive fatigue on long overseas flights.

9. Coronary arterial surgery and cardiac revascularization: We have

been guided primarily by FitzGibbon's statistics and have not licensed any :

patient who has undergone the Vineburg procedure because of the unpre-

i AT A

dictable outcome in these cases. One such applicant was licensed after

appeal, and we consider this to be a very bad precedent set by the ad-

R a0

5 visory panel. Our experience with multiple coronary bypass operations

has been better, but we believe that it is too soon to consider for

g licensing applicants who have had such surgery.

b 10. Aortoiliac surgery: An applicant who had undergone aortoiliac
surgery for repair of a single 3 cm area of peripheral atherosclerosis

in the iliofemoral area was relicensed after full investigation, in-

cluding stress electrocardiogram and risk factors. A plane he was flying
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subsequently crashed (pilot incapacitation not involved), and autopsy con-
firmed that there was no general atherosclerosis.

11. Nonspecific electrocardiographic abnormalities: Cardiovascular

assessment is requested by headquarters only if both the screening and

Review Board cardiologists agree that the tracing is suspect. Assessment

usually includes electrocardiographic stress testing and assessment of

risk factors. A pilot can only be temporarily grounded pending investi-

gation of an abnormality in a resting electrocardiogram. If cleared by

the cardiologist and his stress electrocardiogram is normal, he is found

fit. If there is more than 1 mm of S-T segment depression in an adequate

stress electrocardiogram and the risk factors are borderline, he would

probably be grounded because the probability is greater than 85 percent

that he has coronary artery disease. If he subsequently produces evidence

suggesting that the stress test is a false positive result, his case will

be reconsidered. In the event of disagreement between cardiologists, a

third cardiologist is usually asked to act as referee.

Current Policies and Experience in Civil Aviation Medicine

e

In Canada, 22 million people occupy 4 million square miles in a

rather unusual distribution. Sixty-two percent of the population live in

1 percent of the area, around Montreal and the lower lakes plains. In

contrast, in the Yukon Territory and Northwest Territories, 0.2 percent
of the population is distributed over 41 percent of the total area, with
approximately 1 person in every 40 square miles. Over 90 percent of the

population lives within 100 miles of the 3,600 mile border between Canada
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and the United States. Canadians are very dependent upon air transport;
the major airports handle around 9 million air movements a year and nearly
20 million passenger movements. Movement in northern Canada is almost en-
tirely dependent upon air transport. More than 10,000 privately operated
small aircraft are registered. A considerable amount of commercial flying
includes specialized high risk operations such as agricultural spraying,
water bombing, geologic and scientific surveying and resupply of isolated
communities. Some other variables have a bearing on Canadian medical
standards and their interpretation: Most of the country is covered with
ice and snow for at least half the year, and almost every flight passes
over uninhabited and inaccessible areas. It is very easy for the inex-
perienced or sick pilot to become lost and, in the event of a successful
forced landing, search and rescue are extremely difficult and expensive.
Many of the smaller airfields, especially in northern Canada, do not have
an all-weather surface, and the use of both floats and skis in smaller
aircraft is commonplace. In common with many other countries, Canada
places the onus of proving fitness on the pilot. The cost of examination
must also be considered. It can, for example, be very costly to obtain

a cardiologic consultation if the pilot is operating in northern Canada.
Finally, Canadian standards should, when possible, be compatible with

those of the United States.

In compiling the new medical standards that became effective on
January 1, 1975 we were also obliged to review carefully our accident

statistics and the type and extent of medical problems presented during

the last 3 years. Both sources indicate that cardiovascular disease is
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the most frequent threat to flying fitness and the commonest cause of

in-flight incapacitation.

Coronary artery disease: In a study of aircrew screening to exclude

coronary artery disease, our cardiologist, Dr, E, Patrick, compared sta-

tistics on the population used for the Framingham study with observed

Canadian mortality and morbidity statistics and concluded that the %
Framingham criteria could be applied to the Canadian population. On this

basis, he calculated that 7 or 8 airline or commercial pilots and 22 or

23 private pilots could be expected to have a coronary event in 1 year.

It is often stated that the professional pilot community is a healthier

group than the general population, and this is probably correct, but it

was disturbing to find the following 10 incidents in 1971: An in-flight
infarct in a 37 year old commercial pilot resulted in a crash and his
death; in one pilot a period of syncope during aerobatics, probably the
result of taking ganglionic blocking agents for hypertension, resulted
in a fatal accident; and a 40 year old copilot had anginal pains in the
air., In addition to these events, we recorded on-ground heart attacks

in five airline pilots and two senior commercial pilots. In five cases

AT S

the attacks resulted in sudden death; two occurred immediately after
landing and one immediately before take-off. The average age of the 10
pilots was 48,6 years (range 37 to 64 years). Although we made a posi-
tive effort to identify professional pilots who had a heart attack on the
ground, we are certain that the seven identified do not reflect the true

picture. There was no doubt in our minds by the end of 1971 that in
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terms of pilot reliability we were not doing well enough in the detection

of early coronary artery disease.

Since cardiovascular disease is the most likely cause of pilot in-
capacitation, it would appear logical to examine other potential causes
of incapacitation in the same light. For example, we have estimated
that the average risk of recurrence of a cardiovascular event in a person
who has already experienced one because of coronary artery disease is
approximately 6 percent in 2 years. Such a person is not licensable at
this time under standards in a country belonging to the International
Civil Aviation Organization, and there is reason to believe that this is
a wise decision in respect to the professional pilot. It is logical,
therefore, to identify this risk factor in terms of other incapacitating
conditions. Unfortunately, we often lack epidemiologic studies of the
precision typified by the Framingham study, but it is a very useful
guideline. For example, the risk of a repeated episode of transient
cerebral ischemia at any age has been calculated to be approximately
10 percent in 2 years; it is therefore our policy to deny a license to
a pilot who has definitely had such an event. Completely asymptomatic
gallstones, discovered by chance at an early age, are not necessarily a
bar to licensing if the examiner is completely convinced that they are

indeed asymptomatic.

The preceding discussion of coronary artery disease considers only
the professional pilot flying with or as a copilot. What of the commer-

cial pilot who flies alone, or the private pilot? In the case of the
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lone professional commercial pilot, a conservative attitude clearly is
warranted; it is increasingly necessary to recommend that the restriction
"with or as copilot" be placed on individuals who begin to approach the.
high-risk category after clinical evaluation. As far as private pilots
are concerned, each case is considered individually and attention is paid

to the number of hours that the individual flies. In doubtful cases a

cardiovascular assessment is always requested as well as an adequate ex- f~
ercise electrocardiogram and assessment of the Framingham risk factors.

If the prognosis is in doubt or his risk factors judged to be greater than
6 percent a year, the pilot would normally be grounded, although we are
prepared to reconsider his case if rehabilitation markedly changes the
risk picture. We have very little statistical evidence that rehabilita-
tion alters the probability of a cardiovascular occurrence, but we are
prepared to take this chance with pilots who have been temporarily
grounded on risk criteria alone, provided we have the unequivocal support

of the cardiologic consultant.

Insofar as coronary artery disease is concerned, the adoption of a

policy based upon probability of incapacitation and exposure to risk has,
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despite some obvious drawbacks, resulted in a uniform, defensible and
economic procedure concerning fitness to fly. It has enabled us to avoid
some of the pitfalls of exercise testing and electrocardiography and
angiography, none of which are thought to provide a definitive indica-
tion of fitness. For example, we encourage the ajirlines to use routine | 3

stress electrocardiograms for health monitoring purposes, but a positive
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test alone is not considered cause for grounding: If the cardiologic

examination is negative, the family history satisfactory, the triglyceride
level normal and the statistical probability of risk by the Framingham
criteria acceptable, a positive test is an indication for increased sur-
veillance only, but that should probably include a coronary angiogram.
Likewise, hypertension shown to be benign or merely labile is evaluated
on the basis of probable risk, The same is true of glucose intolerance

short of diabetes.

Other cardiovascular abnormalities: The policy has also had an in-

direct effect on our assessment of some cardiac conduction abnormalities.
Previously, any pilot over the age of 40 with right or left bundle branch
block was automatically grounded. In the last few years, we have licensed
several applicants with right bundle branch block if the clinical assess-
ment was good and the assessment of risk factors acceptable. We are more
cautious concerning acquired left bundle branch block, but we have licensed
a few applicants who are otherwise healthy and who have voluntarily under-
gone coronary angiography. Rarer conditions, such as small atrial defects
and minimal asymptomatic aortic incompetence or stenosis, are considered
on their own merits. A few applicants have been certified fit: Cardiac
catheterization carried out for clinical (as opposed to licensing) reasons
is obviously of assistance in such cases. It has also been possible to
reconsider certain therapeutic regimens that were previously a bar to
licensing: we have a few individually evaluated applicants with benign
hypertension but no other evidence of cardiovascular disease who continue

to fly while receiving thiazide therapy. They are subject to testing every
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3 months, including determination of serum potassium levels (see Appendix).

Any medical policy based upon a derived estimate of acceptable risk is

s S BN SIS 1B LA NI AT s

bound to be debatable, but some guideline is surely essential. A physician's
clinical judgment of fitness to fly often reflects his general attitude or

fears concerning aviation; when in doubt, many physicians adopt a "nil-risk"

s el el

philosophy and resort to the comfortable decision of "unfit to fly." We !
have lagged badly behind our aeronautical engineering colleagues, who have

evolved techniques to define what risk can be considered acceptable in air-

craft design. They have had the courage to admit that there will be rare

failures, but they have not relaxed their efforts to ensure that these

failures become progressively rarer and less critical with each generation

of aircraft. It has been refined to a very precise art under the stimulus

of the space program. By comparison, we are obliged to make a crude edu-

cated guess as to the reliability of the human component in our aviation

activity.7
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OPERATIONAL ASPECTS OF PILOT INCAPACITATION IN A

MULTICREW AIRLINER

CAPTAIN HARRY W, ORLADY

Chicago, Illinois

Medical disqualification is the most common cause for the premature
involuntary termination of an airline pilot's career. The major reason
for that disqualification is the threat of incapacitation--primarily for
cardiovascular reasons. In a majority of cases, pilots are disquali-
fied because available data indicate that they have become part of a group
that has a statistically greater risk of incapacitation from another car-
diovascular lesion than that of pilots who have not yet had such a lesion.
Several years ago Dr. E. T. Carter made the following statement in a dis-
cussion of his evaluation of the medical records of 691 pilots who were
grounded and paid benefits under the Air Line Pilots Association Loss of
License Program between 1954 and 1964:

Study of individual cases revealed that ... approximately
35% of all those men grounded were quite capable of fly-
ing their aircraft from a physical and mental sense at

the time of their grounding. They were grounded on the

Address for correspondence: Captain Harry W. Orlady, United Air

Lines, P. O. Box 66100, Chicago, Il1l. 60666.
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basis of what might happen. And, it was assumed that |
what might happen represented a significant flying i

hazard.1 !

Earlier studies of temporary or transient incapacitation, in-flight
death, the death of pilots who died while off duty, and of the very sparse 5
material available that might identify the specific operational problems
incapacitation incidents could create can be summarized in seven general
statements:

1. Pilot incapacitation is a valid and continuing air
safety problem.1'7
2. Pilot incapacitation can arise from a wide variety
of causal factors. The incapacitation can be transient or
permanent, partial or complete.1'3s5-6
3. Assumptions regarding the hazard potential of in-
flight incapacitation are generally overstated.3;5,8
4, The incidence of in-flight incapacitation is great- |

ly understated and can be expected to increase.l=3s5

mreris e

5. In-flight incapacitation occurs much more frequent-

é ly than many of the emergencies we train for routinely.l-3,5-8
6. The industry pays a very high price to control the
risk to flight safety involved,1=3,3,9

7. Medical screening, by itself, cannot be relied upon i

to reduce the incapacitation hazard to an acceptable min-

imal level, even with significantly more rigorous s