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Electrocardiographic Repolarisation Changes as Markers for
Asymptomatic Coronary Artery Disease

SK Dham, KC Koley

30 asymptomatic service personnal presenting
with ECG abnormality in the form of ST segment or T
wiave changes were worked wp for confirming the
presence of corenery arlery disease, by treadmill lesling
and coronary arteviography. The speclfichy of troadmill
test was found to be 85.7% The pradictive values of
exercise  electrocardiography  and  resting  ST-T
abnormalitios wore found 1o be 75% and 30% respectively,
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Ginically overl coronary artery disecase
{CAD) Is what is proverbially called "he tip of
iceberg®.  Subjectls  wilh  CAD  remain
asymptomalic for years before they manilest with
angina, arrhythmias, cardiac decompensation or
non-fatal myocardial infarction '2%.

Electracardiogram has been used to screen
agg:-érantly healthy individuals since World War
™" Sludies have demonstrated that resting
ECG can be a pointer to idenlity persons at high
risk of CAD' 2101192 The present study was
designed to evaluale asymplomalic abnormalilies
on resting ECG, Definite evidence of CAD was
demonstraied by coronary artericgraphy in
selecled cases.

Material and Methods

30 asymptomalic men presenting with
repolarisation abnormalities on routine ECG were
selected for the pumpose of this study. In selecting
subjects certain categories were excluded. Those
diagnosed o have ischemic heari dizease in {he
past and are presently asympiomatic were
excluded. Subjecls having angina or angina
equivalenls were also nol included. Known
diabetics or hyperensives were also nol included
and so were subjects having rhythim dislurbances
or any evidence of congeslive hearl failure,
myocarditis or pericarditis. Subjects detected to
have valvular hearl disease of any etiology and
cbviously ill patienls due lo some unrelated
disease were excluded. Likewise those showing
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abnormalities In ECG  patterns  other than
repolarisation abnormalities, specially significant
Q waves, lell ventricular hypertrophy and bundle
branch blocks were excluded.

A delailed history was taken and a thorough
clinical examination was carried out. A 12-lead ECG
was recorded at rest and the S§T-T changes nolad
werg recorded.  ST-segment  changes were
recorded as ST depression uplo 0.5 mm, 0.5
0.9mm and more than 0.9 mm as ST elevation. T
wave abnormaliies were recorded as T wave
amplitude of -5 myn, -1 1o -5 mm and T wave flat or
smallidiphasic. The EGG recording was repealted in
the standing posture and after hyparventilation,
Changes il any, lor the resting ECG were noted.

With informed consent each individual was
subjected to a staged exercise eleclro-
cardiography using a treadmill and lelametric
devise aflached 1o a Marquette 3-channg
oscillographic monitor. Bruce Frotocol was
followed in each case. Diagnoslic crileria lor a
positive treadmill test are shown in Table |, All
subjects with a strongly positive 1est were
subjected 1o commnary arterography,  wilh
necessary consent. )

Table-l Diagnostic Crileria - Treadmill Test'

I A monzontal ST sagment depression of | mm persisting 6 min-alter
aardza whan beotal readmil exercta nme was less than 10 min

20 BT segment depressaon of 2 mm o mors which appesrs serly in e
fostand congnuns for atleast 2min posl cxonziep,
3. Addibosal griteria b increase rekability |

2 Bwaweamplituda, winch increase, when tolal raadmill
exprish Hime was kess than 10 min.

b Heducoonim maxmal exarcise hear rag.

c. Progresswve decresse in syswlic BP greaser than 10 mm Hy
guning e regdmill esercse.

Prescive weive of the test mereases to 849% when cne comvantional
rigx factor s combinad with wo ar meva of ma fallawing |

a 3 mm ST daprassion within firel 6 min

b Dwatonol the exercise s lass San 10 man.

€. 3T doguossion porsisting into B min aflor oxcreiso
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Resulis

Of 30 subjects with repolarisation
abnormalities subjected to treadmill test, 12 (40%)
were found to have a posilive treadmill lest. 20
{66%) of these 30 were above 35 years age. Oul
of the 12 with an abnormal TMT responses, 11
{91%) were more than 35 years age (p < 0.05,
Table - ).

Table-ll Age Distribution and Treadmill Response

Agn Number of cases
_{¥rs) Positive Negaliea Total
16-30 1 4 5
=40 3 9 12
4155 8 5 13

Tatal . 12 18 _ 3

The 12 subjects with positive TMT were
subjected to coronary areriography. 9 of these
{75%) confirmed to have coronary artery disease.
3 (25%) subjects were detecled 1o have tripla
vessel disease (TVD), all 3 developed significant
ST depression al low levels of exercise (Table-ll).
Left main coronary arery involvernent was not
detected in cur study.

Table-Ill Resulls of Coronary Arteriography in
Treadmili Positive Subjects

Caze Criteria for Ezprcien CART
hx positiae TH lowp (METs} Rosuds
a Sig 57 Dep 1 VD [RCA)
5 = 7 VD [RCA +LCx)
6 3 Hormal coroeanios
& " 4@ngIng 4 VD
12 " s fatigue & SVD (RCA)
14 " sanging & SVD{LCx)
16 Sig 5T Dap 7 DYIMRCA = LCY)
14 . g VD
20 = +fall in BF 4 ™D
p S ST Dep 10 SVD (L)
23 - [} Normal cononanes
24 " 16 Mormal conmsties
SVD = Single vessol disease VD = Double vessel discase
TVD = Tnple veszel disessze RCA = Raght comonary anery g
LCx = Laft circumflex arery 5ig 5T Depa Significant 5T depression

4 subjects (33%) with angiographically
significant CAD who developed significant ST
depression during exercise did so sarly in ths
exercise period { less than % min) and this lasted
nearly the whole of the remaining pericd of
exercise or into the immediate post-exercise
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period (less than 3 min). "All 3 wilh no
angiographically significant CAD developed ST
depression [ale in exarcise and this reverled in
early racovery phase (Table-1V).

Tubie-IV Occurrence of Abnormal Exarclse ECG

Response
Oecurrunce of Abnormal Hesponse
Totd  DuwrngEaorcsed [hring Durig
Mo Immdiale Hecovary hath
Recavory only

Angiographically
sgricant GAD 9 4 1 4
Mo Signifeant CAD 3 3 ] ]
Totl 12 7 1 4

Only cne subject with significant disease
was below 35 years of age. 4 subjecls (33%)
were found to have single vessel disease (SVD),
2 (17%) had double vessel disease and 3 (25%)
had triple vessel disease (Table-V).

Table-¥ Coronary Arteriographic Findings in
Subjects with a Positive Treadmiil

Aga Marmal Anglographle coranary artany
{¥rs) CART disease {50% stemosis or mone}
=inghe Doukla Tnpla
Yacsal Vassal Vessol
2630 o 1 i} 4]
3135 = =
3630 | 1 a 1
4145 1 ] 1 ]
4650 1 | 1 2
51-55 i} 1 L] 4]
Totat 3 4 2 3
" CART = Cornary ancriography
Discussion

Asymptomatic CAD may be partial, where
some episodes of ischemia are symptomatic and
others are asymptomatic or having suffered an
infarction in the past and is at present
asymptomatic or it may be total where significant
CAD is demonstrated by angiography or necropsy
without any history of angina, myocardial
infarction, arrhythmia or congestive heart failure’.

Recently, it has been demonstrated that
aimost 70% ischemic episodes in patients with
symptomatic CAD are not associated with
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angina'*">"® and 10-15% of acute myocardial
infarctions are silent'’. Furhermore, some
asymplomatic patients successfully resuscitated
alter cardiac arresl have exercise induced silent
ischemia as the only manilestation of underlying
CAD ™,

Possible presentation of silent CAD on
ECG may include a positive exercise lest without
symploms, ischemic ECG findings on ambulatory
moniloring unaccompanied by symptoms or
resting ECG abnormalities such as left ventricular
hypertrophy, intraventricular conduclion detects or
non-specific. ST-T abnormalities without other
symptoms 7.

Several studies have been conducted 1o
lest the elficacy of treadmill test as a pointer 1o
the presence or absence of CAD in both
gymplomatic and asymplomalic subjects. The
specificity and sensilivity of TMT among these
classes of subjects have been variously
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reparted

The overall prevalence of significant CAD
in the present study was 9 out of 30 (30%). The
lalse positive rate was 14.3% and the maximum
specificity of the treadmill test is calculated 1o be
18 out of 21 or B5.7%, il all subjects with a normal
treadmill response were proved lo have no
significant disease on arleriography. As these
subjects did not undergo arteriography, the false
negalive results and the sensitivity can nol be
calculated. The predictive value is caloulated to
be 75% for exercise ECG and 305 for resting
ST-T ECG abnormalities.

Joy and Trump®™ assessed 103
gsymptomatic men  with  resting  S7-T
abnormalities by exercise ECG and arieriography.
They caleulated the sensitivity of the exercise test
lies between 71.4% and 89.5% while its spscificity
i5 between 86.3% and 95.8%. The predictive
value of exercise ECG was calculated to lie
between 27.7% and 94.4% while the predictive
value of resting ECG is reported between 4.9 and
16.7%.

Few angiographic studies have been
pedormed in asymplomatic  subjects. The
prevalence of CAD has been reparted o be 4.5%
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in subjects receiving cardiac catheterisation for
reasons other than chest pain®™. Similar results
have been reported by studies based on mass of
historical questionnaire®* and autopsy™,

The prelest likelinood of disease, according
o any combination of age, sex, symptoms, may
be determined by conditional  probability
analysis®®?7_ The estimate of pretest likelihood in
asymplomalic subjecls may be improved by
consideration of associated contribulory faclors
including resting ECG abnormalities. The pretest
likelihood in asymplomatic Individuals with a
posilive TMT response is quoled to be about
oy 22
30%"".

Itis concluded that abnormal ST-T changes
on routine ECG in asymptomatic subjects have a
high incidence of silent CAD. This correlates with
an advanced age (more than 35 years). Therelore
the resting electrocardiogram, which is a simple,
cheap and readily avallable test can be a pointer
o lhe presence of significanl coronary artery
disease. All such subjects should be evaluated lo
establish or exclude the presence of CAD. The
Ireadmill exercise test is an excellent tool to
screen these subjects and select them for
coronary anteriagraphy.
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