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Filty asymplomatic subjects who were disgnosed
an  cuses of “ssymplomatle Coronary  Artery
Disvasef{CAD)" on treadmill stress tosting ware further
avalisstad by Inveslve and npon-invasive methods,
Coronury srleriography snd Echocardiography were done
in all and Multiple Gated Acquisition (MUGA) and Stress
Thalllum-201 sludies were cerried oul in selecled coses.
Coronury sngiography was normal [n 33 (66%) casos;
B{12%) cases had insignificant (less than S0%
obslruction) and 11 (22%) subjects hed significant
coronary artery obstructlon.  While Stress Thallfum
slrdies corrolaied wall with the resulls ol coronery
unglogruphy, MUGA siudies did not.  Disgnosis of the
citses  showing normal ecoronary anglograms were
changed from “Asymplomaelbic CAD™ lo
“Investigation-CVS-NAD".

Keywords: Coronsry arfery disease, coronary
snglogram, siress festing.

Treadmill Siress Tesling (TMT)is presently
used as screening procedure lor diagnosis ol
latent coronary arery disease in asymptomatic
aircrew showing repolarisation abnormalities in
their ECGs al rest or after Double Master's Tesl
EDMT}T' Apar from an abnormmal TMT response,
maijcrily of them have no other risk factors. In the
light of the present knowledge it can be said thal
many of these aircrew considered unfit for flying on
account of presumed coronary arery disease
ﬁADL are | ware nol suffering from these disease
. Using coronary angiography as the “Gold
Standard”, the TMT has shown significant number
of false positive and false negative responses™®. it
was lherefore decided that asymptomatic cases
with abnormal TMT should be subjecied, with
informed consent, lo coronary angiography in order
to rule cut CAD. The comelation of angiographic
findings with TMT findings in 50 patienls and
flindings of Multiple Galed Acquisition (MUGA) and
Stress Thallium-201 studies in selecled cases are
presented in this article.
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Materlal and Methods

A total of 50 cases who had evidence ot
exercise induced myocardial ischaemia on TMT
were taken up for this study; 47 were Air Force
Personnel and 3 were from civil aviation. All of
them ware diagnosed as "Asymptomalic CADR",

All patients were subjecled lo cardiac
cathererisalion and coronary angiography at All
India Institute of Medical Sclences, New Delhl and
GB Pant Hospilal, New Dalhi Cardiac
cathelerisalion was perlormed using Seldinger
techniques. Right and left heart studies were
done using USCI and pigtail 7F catheters by
percutaneous rnight femoral wvesse! punciure,
Selective coronary cine arteriography by Judkins
technique and left ventricular anglography were
perdormed using Urograffin  76%  contrast
injections. The angiograms were filmed in various
views using 35 mm lilm (Fig 1-4). Data ware
oblained 1o determine the anatomical slaie of the
cormonary arteries and slale of left veniricle in
terms of shape size and contractility. Cases with
normal coronaries, minimal coronary obstructions
{igss than 50%) and with significant obstruclion
{more than 50%%:) have been grouped as Group |,
I and 11l respectively. Echecardiogram (2D and M
Mode) was carried oul in all the cases.

MUGA study was carried out at the Institute
ol Nuclear Medicine and Allied Science (INMAS),
MNew Delhi, on 13 cases in whom a high degree of
suspicion of CAD existed. Thallium-201 scan was
done in 7 cases where significant CAD was
suspected. These studies were conducted with
submaximal stress on  bicycle  ergometer,
Thallium-201 was injected at peak exercise and
imaging began within 10 minutes aiter injection.

B5



Fig 2. Normal coronary Anglogram
Normal left coranary (B), anterior descanding (G) and
circumilex (D) arlaries visualisod
(Right Anterior Obllgue View)

Fig 1. Normal coronary Angiogram
Mormal Right Coronary Artary (A) visualisad
{Lalt Amenor Obligue View)

Fig 4. Comnary Angiogram showmng pradmal

Fig 3. Coranary angiogram showmng Mulliple struction of left anterior descending (B) and complete
narmowings (A) in Right Coronary Arary. cbstruction of left circumflex (C) arteries
{Right Amerior Obligue View) {Lateral View)
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Resulls

Out of total 50 cases, 33 cases were found
lo have no CAD and & had insignificant CAD.
Among these 6 patienls, 5 had single vessel
involvernent and one had 3 vessel involvement.
Left anterior descending arery (LAD) was
Imvolved in 3 cases. Eleven palienis had
significant CAD: 5 single vessel, 2 double vessel
and 4 triple vessel disease (Table 1),

Table -1  Pattern of significant obstruction

as seen in SHQ‘J_OQ_YEIHS
Typs ol Disease (n) Dbiﬁmnm{%] g:ﬁ:;
(a) Ona vessel (5)
1. LAD 50-70 —
71-580 4
2. LCA 50-70 1
71-90 —
3. RCA Nil
{b) Two ves=al (2)
1. LAD & LCA 50-70 -
71-80 e
2. LCA S RCA il
(&) Lett main (0) Nil
{d) Three vessel {4) 50-70 -
71-90 4

LALD - Left Amterior Descending attery LCA - Loft
Circumflex artery RCA - Right corcnary artery

Amongst 33 normal cases of coronary
angiography, 13 had abnormal resting ECG. The
remaining 20 cases had an abnormal ECG atler
DMT. Two out of 6 cases with insignificant
obstruction and 6 out of 11 cases wilh significant
disease had abnormal resting ECG. Cut of the
lolal 21 cases with abnormal resting ECG
findings, & cases i.e., 29% had shown significant
obstruction in coronary angiographic studies and
the remaining 15 (71%) had normal coronaries or
insignificant obstructions (Table 11).

Table Il describes the analysis of posilive
treadmill test in relation to coronary angiography.
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Table-1i  Analysis of resting ECG in
relation to coronary
angiographic findings

Coronary Angivgraphic Findings
Normal  beignificant Significant

Typa of Carse obstruction Gplai obairuction

eeh Gel (Ge

MT s =50y 33 g aren) 1R

Abnormal

restng ECG (n - 21) 13 H 15 (F1%) 8 (2

In 7 cases of mildly posilive TMT, 5§ had normal
coronary angiography, one case each had
insignificant and significant coronary obstruclion
respectively. In 13 cases ol moderately positive
TMT, 9 cases were angio negalive, 3 cases had
insignificant obstruction (below 50%) and one
case had significant CAD. Out of 30 cases with
sirongly positive TMT findings, 19 were
angionegalive, 2 cases had insignificant (below
50%)  obstructions and 9 cases had
anglographically significant disease. Percentage
analysis of the data indicate that in the total 50 .
TMT posilive cases, only 22% were Tound
angiopositive. Out of the 30 cases with strongly
positive TMT, only 9 Le. 30% had significant
angiopositive findings and 70% were normal or
with insignificant obstruction. In comparison, out
of 20 mild and moderately positive TMT cases,
only 2 ie. 10% had significant angiographic
obstruction.

Echo findings were found significant in 3
cases: 1 with mild mitral valve prolapse of anterior

Table- Il  Ana lysis of postive TMT findings
in relation o coronary

angiographic findings

Comnary Angiographic Findinge
Normal  Insgribcent Significent

TMIT Findings obsiruction  obsinuiciion
(Gph {Gpll {Gp I
bikdly postive n - 7] 5 1 1{14%}
Modesaiely vee n=13) g 3 1B
Sroogly +va {n=10) 13 2 B30}
ar



and posterior leafiets, 1 mild hypokinesia in the
lower part of intraventricular septum and 1 mild
hypokinesia in the lower pan of anteroseplal
region. Both cases of hypokinesia were found to
have significant CAD on coronary angiography.

Oul of 13 cases who underwent MUGA
studies, S5 cases had significant CAD on
angiography. Only one case in his group showed
hypokinesia of apical and anterosepial areas. Out
ol 7 cases studied for Thallium scan, 3 cases with
significant CAD showed abnermalities.  Two
cases with insigniticant coronary obstructions and
2 cases with no CAD had normal Thallium scan.

Discussion

Treadmill stress test had been extensively
used in order 1o diagnose or evaluate cgges with
typical or atypical features of CAD “'. TMT
findings have been found to correlate well with the
Iindjngs of the coronary angiography in this
group” However, when these two lesis were
done on tolally asymplomatic subjects having
abnormal ECG suggestive of CAD, the findings of
the two tests did not correlate well suggesting that
most of these subjects had false positive TMT".
Reports regarding correlation of TMT and
coronary angiography gm?n?sl asymptomatic
individuals are not many ~' 13 At present most
of the workers do not recommend coronary
arteriography o exclude or prove the diagnosis of
CAD amongst asymplomatic subjects due 10 their
percentage of false positive results, bul the same
is recommended for individuals like aircrew who
are employed on sensitive duties '>'*"'

Resting ECG is an insensitive test for
detecting latent CAD in asymplomatic persons.
The predictive value is high when i is abnormal,
while a normal ECG does not exclude CAD™®. In
the present series the prediclive value of resting
abnormal ECG was found to be 29% (Table II}.

The true incidence of false positive
ST-segment response during TMT in the
Em;sumably population is yet to be defined

7_Borer et aP” reported false positive TMT in 60%
of asymptomatic individuals. In our series we

found fatse positive TMT in 39 out of 50 ie., in
78% of the subject. The predictive value of TMT
in relation to significant angiographic obstructions
was 14%, 8% and 30% among mild, moderale
and strongly positive TMT group respectively
(Table ). In individuals with strongly positive
TMT findings, chances of being significantly
angiopositive were 30% compared 1o 10% in the
combined group of mild and moderate TMT
positive cases. However, even in the strongly
positive TMT group, the false positive results still -
remained very high, viz. 70%.

The uncertainties regarding the degree ol
slenosis required to produce ischaemia during
exercise will probably continue lo complicate the
correlation of angiographic and exercise test
resulis since minimal lesion can result in
ischaemic coronary events in some patients while
others with relatively advanced degree  of
obstruction remain  symplom free'®. There are
physiclogical reasons lo explain the differences in
relationship between TMT  and  coronary
angiography. The angiogram defines the pathologic
anatomy ol the larger coronary arleries. Il does nol
measure flow distal to the obstruction nor does it
reveal small vessel disease. Furthermore, the
coronary angiography is camed out at rest. The
exergise ECG fumishes indirectly an indication of
the adequacy of blood flow and oxygen supply to
working cardiac muscle'”. Nevertheless, coronary
angiography is taken as the “Gold Standard™’ and
a further appraisal of TMT tes! results may best
be clarfied against coronary angiographic
findings.

Froglicker et al'’ delabelled their coronary
angio- normal cases of the diagnosis of CAD. In
the present series, out of 50 TMT posilive cases
studied further for coronary angiography, only 11
cases had significant CAD and of these, 5 had
single vessel disease, 2 had two vessel disease
and 4 had three vessel disease. Diagnosis for
those with normal coronary angiograms was
changed to “CVS-investigation - NAD" and they
were assessad fit for full duties.

In the present series, Echo studies (M
Mode and 2D mode) were done in all 50 cases.
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Two cases of significant Echo abnormalities, viz.
low septal hypokinesia, belonged to angio positive
group. Both had three vessel disease.

Out of the 13 cases undergoing MUGA
sludies, 8 cases belonged to anglographically
normal group and their MUGA studies were
normal; 5 cases had significant CAD and only one
ol these 5 cases had abnormal MUGA findings.
As sean from the observation ol the present
sludy, MUGA studies did not give any additional

information amongs! the asymptomatic
individuals.
Several workers demonstrated  that

exercises Thallium  scintigraphy was  highly
specific (92%) and sensitive (89%) for the
detection of CAD in ﬁywpmmaﬁc patients with
positive exercise tests ™ . In the present series,
oul ol the 7 cases sludies for Thallium scan, 3
cases balonged 10 the significant CAD and all the
three showed abnormal Thallium scan response.
The remaining 4 cases belonged to normal and
insignificant obstruction groups and had normal
response on Thallium scan. Though this test had
been done in a small number of cases, prediclive
value of the test was found 100% in this senes. It
would be Juslified to carry out stress Thallium
studies amongst those who have abnormal TMT
findings suggestive of CAD.
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