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Stress-ECG is reported to be B80%,—64%,
sansitive and 899, -93", specific for CAD in the
clinical setting.!” Nevertheless, the predictive
value of CV stress-testing for occult CAD,
amongst asymptomatic males, is only about
407, if CA* or cardiac evenis are andpoints,
The high false-positivity has sarious implica-
tions on flying status of the individual as well
as the organisation,

Out of 5693 ECG reports surveyed. for 15-
vear period 1968-1983, 72 totally asymptomatic,
atherwise clinically normal, AF Airerew and
Civil Flight crew in India fulfilled the accepted®
diagnostic criteria for CAD, based on repro-
ducible ECG evidence of axercise-induced
myocardial ischaemia. g of them underwent
cA voluntarily, 5 showaed normal CA. 3 had
obstructive CAD, one of whom had false-nega-
tive 201-Thallium Scan. Thersfore, the dafinit-
ive and diagnostic status ‘accorded to Strass-
ECG profila, favouring CAD in asymptomatic
flying personnel, towards final aeromedical
disposal. needs reappraisal.

Introduction

Asymptomatic coronary atharcma 15 common-
place. Actual fatal aircraft accidents due to pilot
incapacitation from this cause are MEly rare . inci-
dents in the air are not. however, uncommon.’”
Therefors, one impartant objactive of cardiovascular
(CV) evaluation of aircrew is to detect Coronary
Heart Disease (CAD) at the very eatly Iatant stage.

Development of obstructive GAD, demonstrable
as reproducible ECG features of exercise-induced
myocardial ischaemia, at present preciudes madical
clearance for flying duties.”,"® This has led to Stress-
ECG occupying @ definitive status in the diagnosis
of Asvmptomatic lschaemic Heart Diseaze (Asy
IHD) and the basis for final aeromedical disposal.

In the clinical setting, using present traadmill
technigue and diagnostic criteria, Stress-ECG is re-
ported to be 80, 10 64% sensitive and 89% to
a3%, specific for CAD.? Howover, considerable

work: 1812111828 paint to the limitations of this




procedure in concluding the existence of occult CAD
in asymptomatic individuals,

The predictive value of Stress-ECG for occult
CAD amongst asymptomatic, otherwise clinically
normal men, is found to be only about 40%, at best,
if Cotonary Atteriogram (CA)™ or cardiac events
are endpoints. We are concerned in the main with
the unacceptably high proportion of ‘Stress Test
False Positive® results. indicated. Repercussions on
the individual and the organisation, of labelling an
asymplomatic and active sircrew, as harbouring
CAD, based on eventually a False Positive Stross-
ECG. nend no elaboration. In the event, possibility
of madical profession alienating aircrew and thus,
destroying the main safety factor of mutual confid-
ance, cannot be ignored.

Therefore, such ‘Streds-Test Positive’ cases nesd
anather follow-up investigation of proven sensitivity
and specificity approaching unity and applicable to
this population. Wall motion/ejection fraction
abrormalities by Ultrasound and Ragionuclide Ven-
triculogram (RNV) and prevalent perfusion studies
by Thalllum -201 (201 Th Scan), though having
highar predicti ve value than exercise slactrocardio-
graphy*®, lack the ‘gold standard’ of CA. Further,
from the standpoint of utmos: flight safety. which
cannot be compromised, the emphasis now squarely
also shifts on 1o sensitivity of ths follow-up proce-
dure, sa that no more ‘False Negatives® are encounter
ed whilst screening the ‘Stress Test False Positives’,

Presently, asromedical assessment does not en-
force, as a routine follow-up, further investigative
procedures on “Stress Test Positives’ prior to finali-
sation of their flying status. The invasive study,
CA, remains voluntary under individuals' own
arffangements. Authenticated results of the sxami-
natien, though when made available, are taken into
reckoning by Aviation Medical Examinsers.

During the course of cardiovascular evaluation
in India of Air Force Aircrew and Civil Flight Crew,
few of the “Stress Test Positives” casss opted on
their nwn for further investigative procedures, inclu-
ding CA, at home and abroad, and were reassessed.
A review of ECG diagnosis of Asy IHD was under-
taken by us on the basis of these cases.

Material and Methods

ECG reports contained in the medical dossiers of
3339 Air Force Alrcrew (Officers) and 2364 Civil
Flight Crew (Total No. 5683), irrespective of their
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current flying status, were surveved, The pariol
covered was 15 vears batween 1968 and 1983
Thase carryving any cardiac diagnosis were screenad
for Myocardial Infarction (MI)/Acute Coronary In.
sufficiency (ACI)/Angina Pectoris {AP)/ Asympto-
matic Ischacmic Heart Disease (Asy IHD)/ECG
Abnarmality (ECG Abn). Out of them, individunlg
either asymptomatic or presented with non-cardiac
symptoms, but subjected to Cardiovascular Stress
Testing, were further examined and Asy IHD cases
segregated. Clinlcal notes of these individuals were
serutinised in detail for confirmation of (a) cardiac
symptom-free status, (b) absent cardiac avents,
(v) evidence of significant, reproducible S-T 569~
ment depression on Stress-ECG, (d) any follow-up
investigative procedures undergona and (o) final
aeromedical disposal, either permanent graunding
or impending prospects of the same, solely based
on Stress-ECG features. It is noted that ECGs are
reported in adequate datail in the individual Medical
Case Sheetls and Medical Board proceedings, Whan-
avar documentary reports warranted check arid
clarification, original tracings/reports were studied.
From them qualitying all the above ceitaria, tultilling
ECG diagnosis of Asy |HD for the purpase of this
survey, Iindividual cases, who where studied by CA,
were compiled and contributed the material for this
paper.

Results

Table - 1 reveals that, prasently, 72 totally asym-
ptomatic, clinically otherwise normal and active Air
Force and Civil Flight Craw, fulfill the accepted™
diagnostic criteria for CAD, based on persisting re-
producible ECG  evidenca of  exercise-induced
myocardial ischaemia,

Table - |
Number of Air Force Aircrew {Officers)
and civil flight crew with Cardiac
Diagnosis of Asy IHD based on ECG

Air Force Ciwvil Total
A. Stress test positive 33 39 72
B. CA Undargone 2 6 a
(Mean Age - 28 yr)
C.  Coronaries fully 2 s 5
Patent
D. Fixed obstructive 0 3 3*

CAD (Any Degree)

*29Th Sean Normal in one case
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Table IT1

Interrelated findings on further Investigations (RNV, 201-Th, Haemodynamic,
LV ANGIO & CA) of Eight Stress Test Positive Cases

STRESS TEST FPOSITIVE

fHAEMﬂﬂYHAMlE/ /LN ANGIO/
I'_L_"l T
3] ADBN H AEN

[~
® &
N ABN

il

8/72 of these Asy IHD cases (Mesn Age 38-Yr)
volunteered on own arrangements to undargo
further investigations, including CA. Cnly one of
the three cases revealing andiographically fixed
obstructive CAD, showed haemodynamic { + LVEDF)
and LV Angio (Infr wall dyskinesia) abnormalities.
Cne of the two cases with abnormal CA, who con-
currently underwent RNV, had normal findings. In
one of the two cases who had angiographically 25%,
multiple narrowing in all the three vessels Stress
*Th Scan was normal (Tables 2 & 3).

QOne or more cardioactive drugs for IHD had
been exhibited on a long term basis, prior to CA,
in three out of the five cases encountered with
angiographically normal coronary arteries.

| |
/39 Y€ GATED]

Discussion

Survey of 5893 ECGs for the 15 years pariod
1868-83, revealed that (Tabls-1} 72 asymptomatic
Air Force and Civil Flight Crew in India are Stresg
ECG positive and diagnosed as having CAD {As)
IHD}. As a result, thair final aeromadical disposi
has been grounding or impending prospects of thi
sama.

UHL and FROELISCHER® have summarised the
work on maximal or near-maximal Exercise Testi i
with Coronary Angiography and comparatively
studied in asymptomatic apparently healthy men
the prevalence of angiographically demonstrable
CAD with Exercise Test induced ECG S-T Segment
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depression. |t is found thet the predictive value of
~ stress lesting in this group of population is at best
40% only. 5out of & Stress-Test Positive cases
';EME_EH Age-38 years) reviewed also here (Tabla-1)
had no demonstrable CAD on CA. This is seen 1n
;:;n}i_.ﬁrp-:nntmm 10 the repored B35 to 83", specifi-
ity of Stress-ECG amongst generol patients
population.

This predictive velue of Stress-ECG would depend
Upon CAD prevalence in the Test Group (Baye™s
Thetram''), Personnel cmployed on active flying
_ﬂutina comprise 2 distinctive subset of population
They ara (0) rigidly preselacted for medical fitness,
bl younger in average age, (c) asymptomatic,
(tl) clinically normal and (e) generally devoid of
significant Coronary Risk Factors. These attributes
;;ﬁQ{!lH? for low CAD prevalence as borne out helow.
éﬂhﬁn‘digmh survey! of urban population had pointed
o # prevalence of “probable” CAD (Criteria of
Epstein et al) in 66/1000 males above 30 years. On
g similar basls, however, CAD prevalence rate is 16
@ ‘xﬁigirlﬁﬂﬂ (160/9420) amongst all Air Force Dfficers®.

When the scope of diagnosis was enlargad to include
Suess-ECGs also, the prevalence rate rose only to
{ ~ 26 per 1000 (280/9420 cases).

Thus, Stress-ECG is seen 1o be of unacceptably
Jow specificity as a diagnostic test for Asy IHD
dmongst aircrew. Since High False-Positive rate is
Jndiceted In low disease pravalence group®” its

L et decisive basis for final disposal of flying
'~ status would appeat unijustified.

I this situation, immediate and uneguivecal

;"Eﬁﬁmgﬁnn. not only whather CAD exists, but also

i ally uneguivocally the opposite, is warranted

fﬁ\ recoutse to another follow-up investigative

sriod lﬁﬁs@d re, Ideally, such procedurs shou I_d be (a) 2

hatie ' non-i vasive technique, (b) of proven high sensiti-

b ol . _igjtjr’in-hsvmptumatic Seress-Test Positive, besides

{Asy. baing Highly specific for Cﬁ:D, so that {c? any False

pcsab-.: 1 ﬁggﬁﬂves do not undermineg Uirmust I:nteraststai

f the :"ﬂ_ijght safaty, Ultrasound an_r_l Radmnu_ctrde ‘Cardrac

; |maging recuire to be considered rigidly within the

i‘En:.ra framework.

1 the: ! Echocardiography and RNV, which are non-in-

sting , permit detection of CAD indirectly by asses-

tively global ot regional abnormalities of ventricular

men, | mation and ejection fraction, under rest and

rable ~ alter exercise. Thallium—201 Scan is more direct a
iment sure; imaging myocardial hacmoperfusion. 1t is
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to be borne in mind that, a minimal, subcritical,
subclinical stage could be envisaged in the spectrum
of evolving CAD, wherein LV function may not yal
be recognisably compremised in these terms and
yet the onset of disease process is nol commaensur-
ate with flying task requirements. Echocardiographic
diagnosis of CAD carries high speciticity, but suffers
from poor sensitivity, though It I8 possible to attain
higher sensitivity for detecting severe Left Main
disease with Cross-Sectional Echogardiography!®
Presently reportad sensitivity of (1.82 far both Exer-
cise Radionuclide Cineangiography (RNV) and
Exercisa Thalllum—201 Imaging'®?!, bears sarious
resarvation of differing population basis (heterogen-
ous patiants population). Exercisa Radionuclide
Angiography yielded a sensitivity of 85%, for global
and 62%, for ragional abnormalities when comparad
with Thallium Perfusion In a study of 32 asympto-
matic men®. STOLZENBERG et al*! studied 53 pati-
ants with Strass Thallium Sean and CA and reported
0.83 sensitivity for Stress Thallium Scan in datecting
CAD lesions of 70% or more. However, there wera
& Falsa-Negative Scans even at this leval of signi-
ficant lesions, which is disturbing, UHL et al*?
classified 191 asymptomatic airmen according to
Coronary Arteriography findings (Normal, <-50%
and >50% obstruction) and compared with 201-Th
gcintigram, both unprocessed and procassed by
computer enhancement. For any degree of angio-
graphically demonstrable fixed obstructive CAD,
unprocassed Scintigram vielded a sensitivity of
0.59, though very highly specific {0.98). On the
other hand. computer enhancement of the Scinti-
gram realised the sansitivity index of 0.88. An un-
processed negative 201 Th Scintigram can prove
tallacious in the presence of minimal disease,

Therafore, till such tims the Computer-Enhanced
Exercise Thallium-201 Scintigraphy is proven in
large scale compatible asymptomatic population
studies. itfollows that CAis a selectiva occupational
indication for cases manifesﬂrlg positive Stress Test
and Negstive Radionuclide Imaging in aerospace
cardiclogy. In fact. this might lead to a reappraisal
of the existing policy to permit fiying in such
-nstances. In United States Air Force, 12 aviators,
with no single lesion greater than 30% and aggre-
gate lesion not greater than 507%;, were returned 1o
flying status under medical surveillance, including
tollow-up invasive study."!

While reapproaching the diagnosis of Asy IHD

——
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based on positive Stress-Test, the following would
still need reckoning: (a) CAD with Angiographically
Normal Coronary Arteries, which may have aetio-
legic and prognostic implications  dilferent from
fixed obstruction’; approximately  two-thirds of
patients  with significant CAD documented by
Coronary Anglography have a positive Exercise ECG
and a positive Exercise ECG in a normal person has
also been shown to corrélate with the subsaquent
tdevalopmant of significant CAD.®

Conclusion

The role of Stress ECG as a SCREENING TEST
for detection of Asy IHD amongst flying personnal
remains invaluable However, it Is seen not
DIAGNOSTIC in this group to form the decisive
basis for tinal disposal of flying status. Such Stress
Test Positive individuals need to be subjected to
Radionuclide Cardiae Imaging to carraborata exist-
gnce of CAD. In such ingtences, where Stress-Tost
Is positive but Radionuclide Imaging is negative, CA
is- 8 seleciive Indication as a prereouisite for
evenlual aeromedical disposal of sircraw,
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