Comparative Study of Hypoxia and other non-invasive
Stress Tests for Evaluation of Ischaemic
Heart Disease
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Fourleen lead  electrocardiographic  recording,
and comparison with the availahle pasl recorils,

Master doulle two step exetcise™ dn those vases
of iscliemac heart disease who are asympromatic,
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clectiogrdiographic patern. Al cases ol aavmpto
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Those casés who have no complants, ne com-
plicatioms and who  show normal  biochemical,
radiological parameters and have no abnonmality
inoany of the non-invisive stress fests are consi-
deved uperading o category Pl
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The dingnostic critcrin [oe the stress ests folb

lowed are s [ollowst

1. Absolute diagnostic eriteria for ischagmic hearl
clisease

For Muster dochle rwo step exueecise both a

()
ground level and under ey proxia
ST semment depression of 0.3 mm ot more,
s;tgging ar horizontal o oatuee for ot lesst
(.08 seconds abter the ] point,

(B For treadmill stiess tests.

The ST segment displacerent duiing wead:
mill exeveise is rend by the §1T segment
computar at @ point (.06 swoonds alter rhe
end ol preceeding 'R wave. The diagnostic

criteria are s Lolloses

{1y Hovizontal o downsloping ST
depression of | AV or inore.
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() Slow upsloping ST depression ol
1. Kmm or mort
(Hiy ST elevation of 1T 0mm or more.

2. Relatively doubilol eriteria which vequire further

eviluation  and  dellaw  up Defore excduding

ischavmic heart disease.
() '] point 8T scginent cleprewion,
() Past exrcise 1T wave mversion.
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abmormality, 11 cases Wollt  Parkinson  White
synddrome and 78 cases of non-spedific ECG abnor-

uality,

167 of these patients have been evaluated with
All wiTe
mades. Thieir age varied Detween 24 vears Lo 52 years,
mean ame heing 112 vears and majarity lving between
Il aned Sth deeades (Table 1), 106 cases were from
Ay, 7 froim Xavy, 5l From Aie Force, and 3 ocises
were vivil pilors Among the Atmed Forees persanind
16 were officers and 58 were JOO8 and other ranks
i Table 2}

hvpoxia stress test during  this period.

"aner 1
Ape dbistribution of hypoxse eases

2130 wps 1040 yrs =80 yrs O1-00 g8

Cases

. ) E " MNegative (131 L5 o vi IR}
During the period of six yvears from 1075 1o (FR.ACN
1978, 2174 sirems tests have been done consisting of N :
= Y A i e & ¥ - u)
1714 treadmill and 460 bicyele ergometer studies. P”"t;“'_ () - E W 4
Tow] Armed Vorces peisonnel studied so Lo are 522 (210%)
consisting of 301 Army, 24 Nuvy and 197 Ajr Forge
silpjerts, B0 casis .]]iH-t': hffu thaguesed  to have L'oral o) ol 67 1
schaemic  hemt  disease, T4 vases  vasovegulaton) -
Tasg 2
Funk dustyibution of hypoxia cses
Army Nawy Air Force ;
Cases e : T R T - T —————  Clivil Pilats
C)ffrs Joosjor Offrs  JCOs/OR Ofirs ICOs{OR
Newative 131 45 11 3 2 4 £ |
Positive 46 15 3 — — 11 ¢ 2
Taral, 167 Gt 16 5 z 11 14 3
1146 i 5l
27

TJUNE 1879




TapLe 3

fhagnosy of Hypoxie cuses

Iechacmic Heart Disease

ECG Abpormulity

. (20 ||:|-5'|M.'.'|I- Old coronary
s dial mfare- sl
Lo ency
Negitive 131 14 #
ot a0 10 *
Tevran, 167 23 11
14

Minig ol thise 167 costs bied  any eomplaints,
Clintcal esamvarteen e ol was peg e, there Leing
v epveliovaseulng Hlllli}]it.llilallh imoany ol the paves,
Their biochemical and vahiolagicel proaaneicns weie
normil Bleetacandiograghic analvsis amd sorvey of
wled documems revenled the dollewinge dinoses T
comer ARy ] skl lieary disease, compiis
g ol 2% casis ol old healed mvoravdaal mfarcton,
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pchaemie hieant disease diagnosesd  eleciocandio
graphicitly, 38 ciws (81.8%05 il sonspzole PO
ahinmrmality which induded 21 cases ol vasoregnlbs
tory abmormality and 2 cases of righe bandle Baach
alesel P alde 3.

Master double 1wo step exercse ded ot show
any diteviaration i the STT scpinends a0 post
exercist recoids ax compared 1o the resting graph.
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ol of them.

Druving the hypoxin sivess test none of the case
Ll gy anteward side eilects or complications

Sanilviis ol elecrrocanliograns ar vest at ground
lewe] sl o 15,0000 {1 alter exposure 1o hvpoxia o
Fi uinutes revealed 1the following :

1. Rare and Fhythim o 17 cases showed incresss of
ligder sdte Ly 10300 Dends per minuie, 55 cases
showed no change and 7 cases showsd  deorease
1 heart rate as compared o e mroumd tever
veeord, Mulliple ventricalan sotopics were s=en
it & gases  (Figure 1y and  supraven{ricular

getoies were seen i B oguses (Figure 2).

2. QRS Dontal aais; 2 ocises (G400 showed
shift of frontal axis of QRS to the dight by 20
t 307, none showing abnormal night axss devia
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NDER HYFOXIA
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Fig 4
The o] Jevel secon] ol o case = gkt 2l walhs tligs diw s
waedor Ny s, Mot L Comafigaeatiogg aof 1'1'1 Y., mul

vl prowsiene B owaves wnd s 19T chaniges suggestinegg ez
Yenriculay stdn patien

Hen.  HE ol dhese cases plse showed clockwise
palation of the hearl and @I R’ V1, wiih
S changes lallowimg exposure too hyposia
{Flgwe 8y .

do 1 Wave oD wave changes in the vight ventiiculan
leads - wore seen In 78 cascs where the height of
T wave was found o be decreased by more Ui
L, B of Lhew showing T inversions (Figpre 55,

4. 8T sepment: ST sewment depression in Jeads
Ve, Vh VH were seen on 10 coses, towr ol which
i addition lead
{Figure 43,

fattened Miphasic T waves

amithvais @l the  Alaster
doulile: two slep exercise under hypoxia revealed
ST-1 abnovmaliy of sigmaficance in 36 cases (21 6%,
ol of e ol of 167 Twemy of these were from

Ll vacaridiograghic

JUNE pupi

Army: B from e Forge and 2 were civil prilisti,
Their dingnosis wis ischaenric hewre slisense i 41
and PO ahmermality G bogases. The abnormalities
detected were 51 segmens depression (Fipare 3 o
Boocases amd ST elesation i one case. T wave [nven:
siom after exercise dieler hypoxia was recoviled in
55 cses, 12 ol these having ST depnission in adidition
are ancluded as whnormeds do the total ol 86 G
the  renmining 23 costs, I8 il
itversion i one of the inferior denly WL L aVE
o 5 an the Wiv veoteicaln Teads 10wV ar Wi,

shiowedd

these ciaes have nat been Libelled o positive oud
s stadl nnler Fotlow tp arel Tuether  evaluation.
ST ddvmmewion seen i 35 cases eonsistid o 25 ciaes
with horeeontad o sgeing 1[1']r|l.':-miu|1 ol noee thatt
0 5% o ek 11 g owith downsloping S 1 ispalii

i
venl  clongwirh 1 wweesions, 8 :l:.:pu..'hﬁ]:)u i |
vty wikly veernal shirge of ore than Db wis

cenr i addditionnl 1% cuses along wirlt s raehys

Tl welee tremca ved Borraan windlon h@[_:-n.':i:t b o chse shows Spgiileein
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level reenred
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cartlin, These eases are alio under Iollow upe and
fuvther chsposal
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Fig. &

nh‘lph AY Bl & rase shiowe CER tecopading 111|r1'rrg ik
fregdmill esereise, Uhe rhythm is cegolam and  there @ mo
significant 8T depression. Graph (Bp snd ) of the zame
spbhjeet  wader hypoxia shows the ovidence of a4 2nd  dogree

AV hlock (Wenchebach Phenemenon) .
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Avrhvthmias recovded were (1Y multiple supra-
ventricabar ectopics in 3 cases (2) mudtiple unilocal
ventricular ectapics in one case and (3 2 degres
hesirt Block with Wenekebael's pheonmmenon (Figue
) in one case Phese cases are also omder tollow op

amd Iurther evalilion,

Repear hvpoxia test with admimstration ol
f’;ui;:;lnulul I g did o B days wis done o 21

vases ol vasoregulatary dhnermality, B ahowed

clianges pecoded  prioe
henee  their

normalisation of the 5TT
to adonistration ol the dvog, atil
arigimal dingnoses were retainel, Tloce goses who
prrsisted with the pesitive STL hindings even alter
adlministration of Propeansiol wore ;I.',T'HIliH!ﬂl anuoeg
positive  cuses and thelr diagnosis was chinged 1o

s hacmic heart elizease,

Among the FOG abnovmality proogy cises with
W sendvome sad dight Buwdle eanch block did
not show any signidicant S0 depression during
the NMoster donthle Gyvo slep exercise wncler hyvpox,
exchiding the possibility ol dschaemic heavt disease
i e Dlawever, these enses e still under bollow
wpe, Two cases [ooan the nonsspeaitic FOCe abmorne
lity group showed sigmificant ST depression and here
weve diagonsed as fnehoemic heart disense

Discirssian

Chronic hypoxia i known to be beneficial 1o
the “schacmic heart “as it résults in improvement of
coronary circulation by various ways. ? Bue the
imrial exposure to hvpoxia — * Acule hyposia "
is known for i1s catastrophic ellect on cardioviscolar
sysremn. Inerease  in heart  rate, supraventiiculsr
ectopics, shift of QRS frontal axis to the right with
clackwizse vatarion of Leart, rall Boin V1, V2 and
ST-T ¢hanges in right ventvicnlar precordial leads,
suggesting acute  vight ventricular sivam, are the
main fndings recorded priov Lo the cardiopulmanary
problems " associated with high alvitade pulmon-
arv oedema. ST-T changes found in the left venirt
culur  leads under exposure to hypoxia  dendin
subclinical ischacmic heart disease.!

I'xercise under hivpoxia pt‘m‘iﬂ::s ihual steess and
is likely to bring our ischacmic clianges than exercise
alone LU e experience ol 167 cases of schacmic
heart  disease who werg Found o have “normal’
treadmill test and then subjected to hypoxia, thiy
whservation has been amply conhemied Analysis ol
electrocardiogram hyvpoxia showed

resting under
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shift of QRS axis (o the vight in BLAT cases, e
ripht ventriculm shin patlarm din 0% cases anl
T wave changes in right ventricular leads in as mudh
g 4700 cuses, Though only 69 showed  ischaemn
chiges under The stress of livpoxin at vest, when
Vaster donble two step exeroise was aflded 1o it
21 6%, cases wore finmed o be positive. Thus Typoxia
posilivity  lrom amaong
all who had siress 10, Whon
gombined  with exercise both R[S liave
down 2161, positivity, This amply emphasizes the

inipartanice of this dand stress test i the evaluation

alome Tand Browghit ou 6
normal treadnll

sLrorsss

of  isebamae Dt clisepse,

worthwhile  fo Dperess that we T
slviel
;1?._;II;'I;L:J:|L'I|.| internationaliy lin |:u.-.j|.i\':.: diaenoss, 1t
ol that Turthe

1 hve shown nonspeciie ST dhanges unde

| T

nhu'wt'i_.l Critevin ol 81 segmenl depression

[ siem to this, an additional

s combamed siress,

105,29, gises ol vasorcgulatory abuormalivy, ol
40 gl non spevihe FOG abnormality, — so dizgrnosed
el ing

s hemi

stess  Lesls
LT

cotrtcred by

vl varionns oL-iyasive
psannl teenchinll
attern ol ST-T
pranslol adminstration, e the omer group when
subjected 1o exercise under livpoxi,

Tk sl

clinges, not e

lieart

fLials

1nowill b tlat cases of dschaemic
disease Tormed (id:8%) ol the
subjected 1o lyposia. This group was cvaluated lor
relabilitation, Uhus in addition to the dingnostic
value of hypoxii s, we in the Armed Foroes ke
use of this [or rehabilitation of ischaemic heart
disense which of bite lus gained tremendovs signif.
cance in Ui nranagement of cotonary artery disease”
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