Ambulatory Monitoring in Evaluation of Aircrew
with Cardiovascular Problems

sun Lok M Awnrar®, Lo G BR Dast ase Lo Gex. O GHATTER T

Abstract

-
bl}{'l"&’ tww airerew with cardipvasculur problems
have heen evaluared with
other non-ipvasive tests and thepn subjected e 24
hour amnbulatory onitoriog.  Ten cases had proved
and stabilised all myacardial infaretion, 12 were
suspeeted cases ol dschuemic heart diseases, 20 cases
had asympamaiic nrrr1-—.|u:{.‘iﬂr ECG abnormality und
2 cases bad variows cardiac archythmias,  Thus 52
cases were diagnostic prollems.  Nineteen (36.53%)
of these 52 cases conld he confirmed o have ischacs
mie heart disease by ambulatory monitoring in con-
trast to b0 cases (123% 1 who could be so diazgnosed
by combined stress tests and arther non-invasive e,
Fleven cases (33%) oul of 20 wers found to show
deterioration of arrhyithmin by ambuleiory monilor-
ing reguiring institution of therapy, Thus ambulatory
monirering 1s found to be useful in diagnosis and dis-
pusal of airerew with cardiovascular problems over
and above the stress tesrs and arher non-invasive tosts
done by ns.

Wlrose: 1ears and  varous

Introductinn

Evaluarioa of ECG abnormality in aircrew hes
duel significance: (1) o dereet arganic cardiac
diseasc at the earliest in cadets and voung pilots, o
that they can he withdrawn [rom flying lor fHight
safery and (2) to rule out significant cardiac disorder
inexpericneed pilos so Lhat they can continue their
flying career to tho bost interese of the state,
With these ends in wview, we evaluate the airerow
with a battery of stress tests and pom-invasive tests at
Army Hospital, Delhi Cantt.  Twenty [sur hour
ambulatory monitoring has been recently employed

by wi i evaluation of cardiovascular problems in
gircres in additton to other teas and we present anr
experience here,

Material amnd Methods

Adrerew included in this Stud‘y were releceed 1o
Chief Consultant in Medicine for evaluarion ol their
curdiovascular problems. They were subjected to
derailed elinteal evaluation and relevant biochemical
and radiclogical investigations ar Army Houpital,
Delhi Cantt. Resting 11 lead ECG was recorded
which was compared with the available old geaphs,
Cases without any complications were then suhjected
to stress tests including Masler's doulile two step
exercise and mulustage eraded ceeadmill exercise.
All cases with proved fschaeric heart disease were
subjected to submawximal exercise (8300 ol the age
predicied maximal heart rate] whereas others were
piven maximal exercise!. Investigations like trans-
tharacic electrical impedance, systalie time interval
sl echoccardioscaphy were done wherever indicared.
Twentv-four hour ambulatery moenitoring was done
in all those eases where the disgnosis remained
uncertain despite the varions non-invasive tests men-
tionsd above,

For recording of ambulatory monitoring, dis-
posable prejelled electrodes wers applied at the
CM35 position * after appropriate cleaning of Lhe
site of electrods  apphication (Vigure 1), A low
weight portable Cardiodyne Cardiocassette tapo re-
corder which could be carried easily was used in
majority of cascs.  Some cases wire alio sobjected

* Classiticd Specinlist n Medicine snd DG's Reszarch Pool Offzer. Army Hospilal, New Dilhi-110 010,
t Classified Specialist in Medicine and Cardiology, Army Hospital, New Delhi-110 G140,
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Diagramatic  rapresentation of  the electrode  spphoobon
durlng  ambulatory  monirering I OGS recocding,  the
positive wlegtrode s applicd on the left Sth Intarcosel

sppce on the aotermor wxillory line (LVYS position) and  the
negative electrada 15 apphied  on
newtval alectrade tor aarthing (F) is placad at AVS pasition

mgnubrivm  steon,  The

tn-ambularary recording with Oigfard Medilog system
whicl {las facility of coatinuous recording for 24
hours*,  Patlents were advised to mainmain a chare
whoere important activities or significant sympto-
matology were recorded against tiine ol gccurrence,
They were reviewed alter 24 hours when the tape
recorder was disconnected  and the cassette was
subjected to analysis. The Cardivdyne Cardio-
caszeite was playved back inta an anline 5T segment
and leart rate computor (Avionies-2400) The
casseltes ol Ouxford Medilop were played back into
its computar with facility for quick analysis (within
30 minotes) of ST segment displacement, eciopic
count and heart rate variations in the 24 bour record,
Sume of the cazes were suhjected o reprac 24 hour
period of ambulatory monitering for arriving at
correct cowclusion., The ECG sbporimalities were
compared with the symptam and event chart,
Pepmanent records were obtdined of LOG changes
for further reference.

571 segment displactinent was the main critérion
for positivity during stress tests' s horizontal or
downsloping ST depresion of 0.5 mm of mare for
at lexa 00UH seconds was considered positive fogr
Master’s double twe step exercise. Horizontal or
downsloping depression of 1.0 mm or more, slow
upsloping ST depression of 1.5 mum or more and 8T
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elevatian of 10 mm ar mare were considered positive
for treadmill exercise. ST sepment measurements
were done by the computor at a paint B3 milliseconrls
after the end of preceding 18 wave, [ depression
or T inversion noled in solation during he tread-
mill exercises were not cansidered * ischarmic " by us,
but were [ollowed up further 1o evaluate them in
rertality.

Ohservations

Sigty lwo aircrew were included an this study,
Ten were praved cascs of old stabilised mvocardial
infarciion (included as controls) and 32 cases had
disguostic  problems. Their age varied between 26
and 45 years (Tahle 1), The subjects were divided

TABLE 1

Mamnoxis aned age distribtion

Pitivenl
! \ - v o Mean ape haiers ol
Ciraup Diagnnsis B b RS amibulutory
msnilaring
A 1 Old srabilized ML 10 At KIET!
2 Suspected LELL 12 R AUk
3 Nenspecifie FCG
abnormalicy 2 3142 a7h
B | Sipwy Bradyeardia 4 ik L
2 W.PLW. Syndrome 3 2981 96
3 Lixtrasystoles
SVPR-SVPE.8 13 3.5 UK
Total G 35,55 IV

luto two groups,  roup A C consisted of 48 cases—
10 cases had proved aund ald stabilised myeoeardial
infarction {contrulsy, 12 had either clinically or
slectrocardingraphically suspected  ischaemic  heart
disease (IHD) and 20 cases had non-specific asympio-
matic EGG abpormality (Table 1), Group B
consisted of 20 cases, 4 cases had persiatent sinus
bradveardia, 3 cases had WalfEParkinsan-White
syndrome and 13 cases had wulliple supra veniri-
cular (5 cases) aud wventricular (8 cases) promature
Clinical evaluation in all did not reveal any
Relevanl bBivchemical
Ahnor-

boats.
cardiovascular complications.
and radivlogical parameters wore normal,
malitics recorded during the treadmill exercise and
24 hour ambtlatery monitoring are Jdiseussed under
the respective heads.
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TABLE 11

Evalvation of cases with 1D

Faositiviey b

=T Tt p == . c 5
?}n Diagnesis r:fl—l:l'% I:::; Treadwill ,"s.i:uE:quntnr}__ monitoring
= Ischuswmic . o lschasmic i .
ST depression Arrhythmia ST depression Arrhvihinia
1, Old stabilised M1 10 5(30%;) 3(30%) H{BUE ) Sral4)
2, Suspected THD 12 H25%) 1(8.3%) 7(58,39) 2(16.7%,)
3. Nonupecific
ECO abanrmalily 20 3(15%) SR5%%) LS
TOTAL 42 11(26.29) {954 ) H0047.649%) H19%)
Gronp A
Lo Ol stabilised myvocardial infarction (MI1); A ; T R
Iive (50%) cases out of 10 with proved and stabilised b |
MI showed posicivity doring  treatdmill  exercise, i
They were subjected to 384 patient-hours of ambula- e e NN i ey el a?hh'.'ii.',,w_j.-; -

tary monitoring and durving the analvsis of the aped
ECG 8 cases (80%) showed iechaemiv 8T depression
during periods of stress and srrain. Rhyrhm analysis
showed 7 cases had sinus tachyeardin of varying
degree, 3 had ventricular premature hears, | ocase
showerd supra ventricular tachycardia and 2 cases
had ventriculur tachyeardias of paroxyvsmal nalure
during stressful perinds of recording,

2. Swuspecred cases of ischacmic hearr disease
(IHD) : Twelve cases had either awypical angina
pectorizs or uncquivecdl ECG abnormalines sugees-
tive of izchaemiia.  Three cases (#5%) out of the 12
showed positivily during muximal treadmill exercise
whereaz 7 cascs { 8. 337%) showed positive evitdence
of IHD during ambulatory monitoring (Figure 2,
Rhvtha analysis in these caszes showed only infre-
yuent ectopics i1 2 cases,

3. Asymptomatic nen-specific ECG abnermality:
Twenty aircrew had no complaints, bur their LOG
either at rest.or alter Muster's double two step exer-
cise was found to have nonwspecific 8T-T changes,
These: ECGs woere vecorded as service requirements,
Three cases (13%) out of 20 showed positivity
during maximal treadmill cxerciee whercas 5 cases
(23%) showed positivity during stresstul periods
ol ambulatory monitorivg, Rhythm analvsiz of the
ambalatory records of one (5%) case showed supra-
ventricular premature beats,
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Cn5 recording (R) shows ST depression of 25 mm dusdng
an apiende of transient rotreslerng! discomfort In the after-
neon. Becord (4) shows normal sinus rhythm recorded al
the timz of application of ambulatory moniloring,

Ciraup B

I. Simus  Bradycargia; Four cases showed
prrsistent sinus bradyeardia—rate varying between
15 and 60'min.  without any eclestrocardiographic
cvidence of A-V block ar any time, Ounly vne case
(253%) showed evidence ol mchiaemic heare disease
during maximal teeadmill  exercise as  well as
during 24 hour ambulatory mouiloring. Rhythm
analysis of them showed hwo cases reverring to sinus
tachycardia during an atrark of palpitation and the
other two cases had varying degrees ol sinpalrial
block (Figure 3).
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GMS recording ot n patian

snonvs  Begoomnug  ehythen (U]
perads ot sinoatdal bleck (B awd D)
cardlia [E] ol various periods of activity and symptomatalagy
during the 24 howr wmbulatary monitering

mitd sinuea  tachy.

2. Walft-Parkinson-Wiiee  Swvadrome : Three

tases had ypical elecirovardiographic evidence of

W.PW. syadrowme withoue any clinical sywproms.
No evidence of THD was detected in them cither by
maximal treadiuill exercise or v 24 hour ambulatory
moniloring. Review of rape recordings for rhyvchm
disrurhances revealed evidence of shorr paroxysmal
supraventricular tachyveardias in wo caces,

F. oExtraspsteles: Thirteen ceses had evidence
of multiple extrasvstoles during ECG  recordine
Five cases had supraventricular ectopicsand 8 had
veniricular premature heats,  Threes cases 123.079%)
vut'ofl the 13 shawed evidence of THD in maximal

treadmill exercise whereas 6 cases (46 15%) ha
evidence of IHD in 24 hour ambulatory monitorin
(Table III.  Bhythm analysis showed [requer
runs af sinus tachycardia with disappearance «
ectopics in U cases but increase in frequency in th
rest. Four cases showed runs of parosysmal supre
ventricnlar rachveardia and 2 showed ventricule
tachycardia inshort outhurst,

Discussion

ECG recordings at redt or after various stres
tedrs are not as informative ne diagnostic as thos
recorded during: an attack of chest pain, palpitatio
or giddingss,  The routine ECG recorded o ih
clinics  encompusies a very short period of th
day amld cun not he representative ol all thar happen
o a person’s cardiovascular system doring  whol
day s atress andd steain, The various activiiies of da
taday life like work, play, wealy, attending 1o wilets
reading, relaxation, smoking, drinking or sleep ca
never be duplicated at the clinician'y raom.  1Thes
activities ooy precipitate a ¢ heare attack ' and by
the thne an ECG is reenvded Jullowing the episod
cither at the patient’s ewn pluce ar inthe clinie
tauch tine and hence diagaostic inloriution is lost
This fact ultimately led o the development of &
hour electracardiographic recording equipment Ly
Holter? i 1061, By this technique as muoch a
2,350,000 heart beats are recorded and analysed i
comtrast to only 40 10 80 beats recorded during a 1
lead ECG recording in the elinics. This rechnigu
has heen foond to be very useful in follow Ly
cases with acule myocardial infaretion, in diagnm.'i
ol patients with typical chest pain or with Ly pi.
val angina but normal ECG recorded in Lhie

TABLE 11l

Evaluution of cases of arrhythmiu

Positivity by

ql ) ) Nt ﬁadmiﬁ __Arﬁ;ia-tnry Monitoring

No Diagnosis of cases Deterioration Deterioration
IHD of IHD of

arrhythmia arrhythmia

1. Sinus bradveardia 3 1237300 g el 1{25%) 2030501

2, WEPW Svndrome 3 0 0 0 2(66.7%,)

3. Extrasystole I3 323%) 4(30.8% ) A46.2%) Ta%.Ba )

TOTAL 20 $(20% 3(25%0) T(35% 11(35%
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clinics 1"1# 1016 Sepdy of arrhythmiaz of koown
actinlopy can also be very rewarding as sufficient and
extentive electrocardiogram recorded during (he 24
hour period will enable the cardislogist to study the
actinlogy, origin, nature, course and termination
of thess arrbythmoas, arrive at concrewe diagnosis
and be nble to reat adequarely, A group of cases
with frequent attacks ol palpitation, giddiness or
synvopal attacks with eardiac  actielegy are olten
helped by this technique and saved from exhanstive
investigations hy the eardiologists, iniernizis, ncuro-
foisty and peychintrisis 207001700,

T he cardiovascular problems in aircrews, which
bave serious implications for ebwions reasons have
heen evaluatecd by various noniovasive techoiques
including masximal treadmill exercize, svstolic tme
interval studies, wansthoracic electrical impedanee,
echocardiopraphy, hyposin, G stress and other
simulated ying stresses.  Telemetry recording and
even ambululory monitoring recording during actual
flight have alss been tied "0 Evaluations with
ambulatary manitering on the pround in addilion (o
the ubove tests hinve added advantage,  The pilor i
subjecied 1o prolonged periods ol wmbulatory  moni-
toring during which he leads his normal day to day
life. LBCG abnrormalities ar rhythm disturhances, if
any, are evaluated under the stress and strain of day
to day living, cxertions, relaxation, smoekiong, dJdrink-
ing or sleep and provide informations in relation 10
symptomatology or acuvities, thus either leading o
a conclugive diagnosis of organic heart diseass or
excluding it altogether,

Some reparts huve been published ou wmbulatory
monitoring on normal healithy pilots during acmal
flight showing occurrence of sinus tachycardia and
infrequent extrazysteles®: but nope are available on
abnormal aircrew in flight. To is likely 10 expose s
pilut with aboormal LECG or ischarmic heart dissase
to such an inflipht evalualion.

We have studied 62 aircrew with cardiovascular
problems with 24 hour ambulatory monitaring.
Among the group with proved and siabilised THIY,
809 showed positivity by this technigue it contrast
ta a0% by other non-invasive methods including
slresy tests,  Patients with suspicion of LD showed
pasitive evidence of THD in 58,237, cases Ly the
ambulatery monitoring, in eontrast o 25%, positivity
recorded by various stress tests:  Kishida er al™
have shown even 84.2% positvity in their group of

JUN'E TRED

cases suspected to have THD. 307, of our cases with
ischaemic heart Jisease showed various arrhythmias
by ambulatary monitoring, iq:uuuislem with various
repocts showing 42 to 72%, of archytlundia 1o THD
when  subjected to  ambulatory  maonitoring'' ',

Among the cases with various acrhylthmia, 355
(in contrast o 20% pasitivity by treadmill exercise)
showed evidence ol THD by ambularory menitaring.
Acstill larger number (337 ) showed delerioration of
the archythinias leading to aoncligive diagnosis. One
oul of 1 with sinus bradyeardia was detecred to have
THID by hath stress tets and smbulitory monitoring,
whereas Y cases showed evidence of sick sinug synd-
vt during the period of ambulaory monitoring,
None of the cases with W.P.W, syndrome showed
eviclence of LHID) by eicher steess tests ar ambulatory
monitoring, Two cases, however, shiowel iﬂf'|'9f|Lli.'llt
runs of anpra ventricular T'.-u:h}'::urd;a during awliula-
tory monioring 5 though much less an ineidence of
sipra ventricular tachveardia in WEW, syadioe
than reported in Hlerawmre’, 10 justilles (e use of
ambulatory monitoring i cealuatien o W.PW.
syndrome,

Fxtrasyatoles are recorded quite [requently dur-
ing LOG recordings i ehinics; Ir s well known thal
cctoples may occur due o non-ischaemic and extra
cardiac canses, prominent among them being worry,
anxicty and apprehenston prine o facing & medical
test during anuusl medical ¢ promotion medical
tinard cxaminations.  Awmbulalory monitoring in our
series revealed confirmatary diagnasis of THD in 6
cases (46,153%) und deteripration of archythoia in 7
cases (A3.A%94).  Six cases (46,16%) showed disap-
pearance of the ecrapic beats during runs of sinus
tachycardia under stress and strain, raling our the
possthility of organic hearl disease.

Thus & toral of 23 ont of 52 (44.230) were provid-
ed with conclusive diagnasis and disposal ending the
imcerizinty in them, whereas 28 cases (35,76%) were
cleared from the suspicion of arganic bheart disease,
This is in contrast o 10 (19.253%) cazes who could be
conclusively diagnosed to have L1111} by the treadmiil
excroise and other non-invasive Lests,

Conclusion

Thus ambulatary moniloring is found to be useful
and handy in evaluation of cases with cardiovascular
problems among aiccrew for better diagnosis and
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dizposal.

It 15 recommended that this procedure of

evaluation be used more frequently in evalaarion of
aircrew  with wndiagnosed eardiovaseular problems
before final disposal,
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