Echocardiography in Assessment of Cardiovascular
Problems of Air Force Personnel
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Suventy one Air Foree personnel, including 14
afrcrew, wilth cardiovascular problems were evaluated

with various non- fnvasive tests including echocardio- |

graphy, 28 cases (including 5 aircrew) had stobilised
ischagmic heart disease (IHD). 12 cases (including 7
airecrew) had non-specific ECG abnormalities, 5 cases
had archythmias and 25 cases (including 2 aircrew)
had undisgnosed systolic murmur. 27.58%, of cases
with IHD, T6.6%, of cases with non-specific ECG
abnormality and 200, of cases with archythmias
showed echocardiogeaphic svidance of left ventri-
cufar dysfunction, 28% of the cases with undiag-
nosed systolic murmuar showed dalinite dizgnostic
pattersy by schocardiogeaphy jn contrast to 12%
having suggestive features in graphical recordings by
indirect carotid tracings and apex cardiography.  Thus
echocardiography s found to be a very wussiul
technigue of evaluation of cardiovascular problems. in
addition to other nofn-invasive (ests.

QJH Force personnel with stabilised ischaemic
heart disesse, non-specific ECG abnormalities,
cardiac arrhythmias and undiagnosed systolic mur-
murs are evaluated with various non-invasive techni-
ques including stress tests, impedance cardiograph,
telemetry, Holter monitoring and  systolic tims
interval studies pricr Lo final disposal. Echocardio-
graphy is a relatively newer technique addee to this
battery of tests and has been found to be very handy
and useful in evaleation of cardiovascular problems.

110

EhRLRRRLLRRERLRLLLLLL YL LA LLLLELLE VEAGLGERGLLLNGRDORERDOR LGS b®

Material and Methods

Sevanty ona Air Force personnel ingluding 14
atrcrew, with old stabilised un-complicated ischacmie
heart diseaso, non-specific ECG abnormallties, arrhy-
thmias and undisgnosed systalic murmurs formed the |
muatarinl of this study, All were subjected to detalled
climical svaluation and refevant biochemical and
radiological invaestigations. A 14 [ead resting elactro-
cardiogram followsd by master double two step
exarcise was recorded |n each.

Subjects with stabilised ischaemic heart disease,
non-specific ECG abnarmalities and archythmias were
aviluated by stress tests by graded multistags
treadmill exercise or bicycle ergomater exercise.
Eipolar lead system (CMS5)? of alectrocardiograny
was recorded during the stress tests and ST segment
and heart rates were analysed by on-line computors
(Avionics-2800). Subjects with ischaemic heant
disease were given submaximal exercise (85% of the
age-determined maximal heart rate) whereas all
others were subjected to maximal oxercize?. Cases of
undiagnosed systolic murmurs were evaluated with
electrocardiagram, phonocardiogram, indirect carotid
pulse tracings and apex cardiogram. The indirect
caratid pulse tracings and apeox cardiogram were
recarded along with lead |l of electrocardiogram and
phonocardiogram In a multichannel recorder and at
least 10 successive complexss were recorded in
each case, Echocardiographic studies were done in all
by Unirad Cardiosone Echocardiograph with moni-
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toring facilities for A" and ‘M’ modes, the recordings ventricular dysfunction in B out of 28 subjects

being obtlained on 8 Honeywell Strip chart recorder (27.58%.). Two of them were aircrew. The features
for permanent storage. Subjects were studied both noted weras consisteant decrease in the mean velocily
in supine snd standing positions.  All the four of circumferential fibre contraction In all. dilatation
valves weore recorded., Special care was taken in of the left ventricular Cﬂ"n"il'ﬂrin 5, thickenfng of the
tecording both cusps of the mitral valve, especially intarventricular septum in 3 subjects (with antero-

septal ischaemia), diminished asynchronous move-
ment of the posterior laft  ventricular wall and
interventricular septum in 4 subjects, MNone had
ventricular ansurysm. Two subjects (ane aircraw) out
of 12 (16.6%) with non-specilic ECG abnormalitias
and ane out of & (20%) with multiple ventricular

their pattern of closure or any abnormal systolic
antarior motion of anterior mitral leaflet. Pattern of
moation of interventricular septum and posterior lefi
ventricular wall (which normally move towards
each other in systole and in opposite direction in
diastola) was noted, The internal dimensions of Jefl

By o 7 y ectopics also showed features of lefll venlricular
alrium, aortic root and the ventricles were measured dysfunction.
in each case. Thicknesses of the interventricular
septum and posterior wall of the left ventricle were Evaluation of undiagnosed systolic murmurs by
dlso measured. cchocardiography was most rewarding, 7 cases oul
of 26 (28%) showing definite diagnostic patterns,
e Ohsarvations Five cases had mitral valve prolapse (MVPS) : ane
simile Melorit ' . showed prolapse of both antenior and posterior
rhy- A Et:mjzznidgs -::1‘§ :”[?:ET: :’Hi;;ﬂ*’f 10 the 4th mitral leaflats, while the other 4 had lone postarior
| the § aircrew, had amhﬁisad erhi'-zmicC?::t‘»t“:Fu::hr_tg il VHWH- proispes. {he pubjeatinith both arl'lturiur
alled Nene of tl:m five alrcrew aﬁi;urshad iran:nr'l -ISLMB ed Sl (satiot preleppe hed halosysiglls pro-
and ural infarc- lapse while the rest 4 showad mid and lata systolic

tion. 12 cases, including 7 aircrew, had nonspecific

rolapss. The degree of prolapse was seen to
L ECG abnormalities. 6 subjects had frequent supra- P E 9 : :

increase in all cases during standing position. Two

18P ventricular/ ventricular ectopics. 23 cases, including subjects showed abnormal systolic anterior motion
2 aircrew, had undiagnosed systolic murmurs varying of anterior cusp touching the septum (n diastole—a
between grade I1-111]V] heard in left parasternal diagnostic finding of Idiapathie hypertrophic sub-
BHGE, ATGHE, aortic  stenosig (IHSS). These two cases had
wara earlier shown evidence of |IHSS by indirect carotid’
:Lagye MNone of the cases had any symptloms or cardio- tracings and apex cardiography, & third case who
Gisa, vascular complications. ECG at rest and after double had similar finding during the carotid recordings was
grarm Master two step exercise did not show any signifi- found to have echocardiegraphic evidenc of MVPS.
ment cant deterioration. Relevant biochemical and radio-
utors logical parameters were normal in all.  Treadmill Discussion
heart exercises done in cases with ischaemic heart disesss, Echocardiography owes its birth to the pioneer-r
f the non-spacific ECG  abnormalities and  arrhythmias ing work of Elder and Herts? who recorded the first
s all showed diagnostic evidences of effort ischasmia at echocardiographic signal using a sopar device
o5 of peak of exerciss in four cases with IHD (13.79%),  bowowed from the local shipyard. The principle
'”'"'th in one case with non-specific ECG  abnormality invalved in ecchocardiography |5 as follows: a short |
rotid (8.3%} and in none with arrhythmias. Systolic time putse of ultra high frequency sound {1 to 8
lirect interval studies, indirect carotid tracings and apex MHz) is transmitted by a Piezo electric crystal in a
were cardiogriim showsd evidences suggestive of idiopa- beam into the tissues of chest. Part of this sound is
1 and thic hypertrophic -subaortic stenosis in threc cases reflected back to the transducer at each interface of
wd at [1255“_.11-.5 carotid tracings showing rapid upstroke, tissues while the rest gets transmitted for further
d in mid systolic retraction and late systolic bulge. reflection by deecper cardiac structures. The time’
inall delay bebtween sound transmission and the reception !
moni- ' Echocardiographic studies in the group with of mach sequential sound allows calculation of the
ischasmic heart disease showed evidence of left distance between the transducer and each reflecting
INE
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intarface during this one pulse cycle. Most equipment
transmit @ pulse of 1 per sec duration and receive
the reflection for 999 M sec.. thus cbtaining 1000
depth sampling per seccendi If the tiansducer is
moved from one direction to other to encompass
several areas of the heart sequentially, the record
will show an anatomical relation between one intra-
cardiac structure to another. As the transducer is
swept from leflt ventricle towards sortic root  (infero-
superiorly), the following echo patlerns are recorded:
(a) anterior chest wall (ACW), right ventricla (RV),
right wentricular anterior wall (RVAW), echo free
space of right ventricle (RV) echo from intervents-
cular septum (5), echo free space of left ventricle
(LV), eche from anterior chordas tendinas (AC),
posterior chordae tendinas (PC), left ventricular
postarior wall (LVPW) and pericardium (P) (b) ACW,
RVAW, RV, S, anterior mitral valve leaflet (AMV) in
a charactaristic "M’ shape, postariot mitral valva leaf-
let (PMV) In reciprocal "W' shape during diastole and
marging into one oblique line in systole LV, LVPW
and P; (c) ACW, RV [out flow tract) anterior acitic
root with echo from soptum (S) and posterior aoric
raol continuous with echo from mitrsl valve and left

atrinm (LA},

Echocardiography is  useful for diagnosis
and left ventricular  funetion  assessment in large
number of clinical cardiovascular diseases®, [t is
extremely useful in diagnosis of lett atrial growths
(myxomalt, mitral valve prolapse syndrome®,” pericar-
dial etlusion® and idiopathic hypertrophic subaortic

stanosis’,

Syatolic murmurs with or without click which
are not typical of acquired or congenital valvular
heart disease are often considered as ‘innocent” or
“functicnal’ in recruils, candidates for commissioning
to eervices including flying branch of Air Force and
in absence of cardiac catheterisation studies are
considered 'no bar’ for selection. Such murmurs may
be due to mitral valve prolapse syndrome—a condi-
tion which |s being more commonly detected in
recent times and is Known to produce atypical chest
pains, ¢lectrocardiographic abnormalities mimicking
ischaemic heart disease and acute infarction, various
arrhythmias and cardiac dscompensation’, Candi-
dates for flying dutiss and serving air crews with
such a finding may be assessed wrongly to have
izschaemic heart disease and myocardiel infarction or
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may be overlooked altogether to precipitate pro-
blems during flying jeopardising their own |ife and
property of the state. Echeocardiography helps iin
establishing the diagnosis of MVPS  unequivocally®,
Five cases out of 25 subjects with systolic murmur
(20%.), all labelled to have functional murmur, werg
found to have MVPS by echocardiography in this
study. They are under observation in lower madical
category and being reviewed periodically. Two
cases, in addition werse found to have definite
diagnostic evidence of IH55—thus amounting 10
7 casas (287)) who could be provided with definite
diagnosis and disposal.

Table |

Diagnosis and age distribution

age 1n yaars

Diagnosis 20-29 30-39 40-42 B6O-G9 Total
IHD 2 10 16 2 23
{echo-tve) (—) {2} (1) (2) ()
ECG Abnormaily — 11 1 — 12
(acho 4-ve) (m €y — {2)
Arrhythmia 1 i - — B
(acho-+ve) (—] (1) — — (1)
Undiagnosed 3 10 10 2 25
sy=lolic murmur
(echo t-ve) (1) (4) (2 (=) (7)
 TOTAL 6 /B 26 4 71
{echo+ve) (1) (8 (7)) (2) {18)

To evaluate stabillsed cases of ischaemic heart
disease, their rehabilitalion and return to near normal
or normzal duties in the Armed Forces and to upgrade
service personnel with IHD to full medical category
including flving categeries 1o aircrews in Air Force
and Civil, extensive studies are undertaken with vari-
ous non-invasive technigues including stress tests,
impadance cardiography, Holtar monitoring, systolic
time interval studias and schocardiography to ensura
that the individual has achieved the maximum possi-
ble cardiovascular fitness. Echocardiography outlines
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the laft venlricular function in these cases of IHD,
much accurately than any other non-invasive techni-
que and almost similar to cardiac catheterisation
results 121 Out of the 29 &ir Force personnel with
IHD studied by us though 13.787%; showed abnor-
mality in stress lest evaluation, a larger percentage
(27.68%) had echocardiographic svidence of left
venirlcular dysfunction—enabling us to review ther
treatment and disposal. Cases of non-specific ECG
abnormalities and arrhythmias have also baen Simi-
larly benefitied by this technique of evaluation—3
cases oul of 17 (17 658%,) being provided with
adequate diagnosis and disposal and rest all cleared
for full duties.

Thus, echocardiography is & useful, handy and
repentable non-invasive technique for assessment of
cardiovascular prablems like ischaemic heart disease
and ECG abnormalities among service parsonnel in-
cluding aircrews, and for screening certain cardiac
lesions ke MVPS and IHSS smong recruits and
candidutes for commissioning Into services,
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