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INTROBUCTION

The cardinal ‘manifestation of coronary artery diseage
traditionally has bheen considered to be tha patient’s
description of chest pain and reiated symptoms. it is now
clear, however, that such subjective complaints provide
limited information relative to the pressnce of trancient
ischemia myocardial {Juygami et al., 1985) and an individus]
patient’s prognosis (Gettlieb et al_, 1986). One reason for this
dilemma is that transient ischemis is not always painful. In
fact recent studies indicate that silent myocardial ischemia
may be the most cemmen form of myocardial ischemia that
aoccur during daily 1ife in patients with most if not all, forms

of coronary disease.

Asymptomatic subjects with proven coronary artery
disease, including those with no previous manifestations of
coronary heart disease and those with previous myocardial
infarction, have sileni ischemic episodes during ci‘i_aﬂg activity.
Patienis with all forms of angina stable effort and unstabie
rest angina and those with coronary artery spasm have very
frequent episocdes cof silent myocardial J1schemia during

ordinary activity.

This article indicates that silent ischemia had definite

prognostic implication in both symptomatic and asymptomatic



patients with coronary artery disease. Patients surviving an
acute myccardial tnfarction are at & particular high risk if
they show evidence of myoceardial disease. At present, many
noninvasive diagnostic modalities are available for evalustion
of symptometic and silent muyocardial ischemia in  such
patients. Because as many as 30% of patients may become
asymptomatic after myccardial infarction, physicians must be
aggressive in evaluating their patients for the presence of
silent myocerdial ischemia. The presence of silent ischemia
would help identify those patients &t high risk of
postinfarction complications. Future use of currently available
therapeutic medalities directed toward treatment of {otal
ischemic buwrden on the myocardium may help to lower
morbidity and mortalhity in this patient by reducing the rizk of

subsequent cardiac events.

For this purpose we studied the clinical features, risk
factors, ambulatory 24-hour Holter monitoring, stress ECG
{electrocardiogram) and coronary angiegraphic data in patients
with pusti'ﬁfarttiun silent ischemia versus those without

ambulatory ST-segment changes durig daily activities.

The aim of this work is to evaluate silent myocardial
ischemic in patients with previous myccardial infarction and
assessment of the relation of ambuiatory ischemia detected by

24-hour Holter monitoring to known predictors of severity of
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coronary artery disesse on exercise stress testing@ndcoronary
angiography. This study is trging to formuiate a future warking
plane for the stratification and mangement of this important |
gector of postinfarction patients an almost everdsy cardiology

practice.



PART I
REVIEW OF LITERATURE




SILENT MYOCARDIAL {SCHEMIA AND

SCOPE OF THE PROBLEM

Coronary heart disease ¢ontinues to be the most common
cause of death snd a major cause of disability despite major
advances in diagnosis sand treatment. Apparenily healthy
subriects who are totally asymptomatic or pstients who seem
10 be doing well with controiled angina ofien present with
acute myocardial infarction or sudden death. Some
developments over the past decade have led to the suggestion
that episodes of transient myocardial ischemia, may link all of

these varied clinica! presentations.

Several hundered thousand apparently healthy people die
each year becsuse of ischemic heart disease, geemingiy
without waming. In these individuals, the heart’'s "warmng
system”™ dysfunctions or fails to be acltivated by an acute
ischemic episodes. !t is now recognized that such clinically
silent myocardial ischemic episodes also occur in many
patients with ischemic heart disease who do not die or have
myocardial infarction (Schang and Pepine 1977). This
possibility hed been suggested for years by autopsy findings of
severe coronary artery disease in individuals who died of other

causes {Msson 1963},
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Review of the sequence of events known Lo vcour during an
ischamic episode reveals that the early portion of all ischemic
episodes, manifested by profound biechemical, mechanical, and
electrical aiterations, is silent. Apparently, most ischermc
episodes marked by objective alterations never evclve to a

painful or symptomatic phase.

Accordingly silent myocardial ischemis may be defined as
objective evidence for myocardial ischemis in the absence of
angine or eguivalent symptoms. Other terms used to describe
this_ sydrome include asymptomatic, painiess, and clinicaliy

unrecognized myccardial ischemia.

There are several areas that require qualification retative
terminalogy. It is impertant to note thal silent myacardis!
tschemia is not equivalent to asymplomatic coronary artery
disease. For example, it 15 possible for a patient with pmior
myocardiat infarction due to locglised coronary srtery dicease
to have neither angina nor ohjective evidence for ischemia
because there is no area of potentially ischemic myccardium.
Furthermore, silent myoccardial ischemia is not anglogous to an
asymptomatic positive exercise test in an otherwise heaithy
person. The frequency of falge-positive exercise test results
in the generally healthy population is high, and most of these
individuals do not have coronary artery dissase (Freelicher et

al., 1977).
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Silent myocardial ischemia can be considered ta occur in

three general types of subjects according to Cohn's study
¢1981). The patient who 15 totally ssymptomatic but
demonstrates silent myocardial ischemia is ciassified as
type 1. One who has had a myocardial infarction but 15 now
asymptomatic despite persistent ischemia is classified as
type 2. A type 3 patient has both angina ard silent myocardial
ischemia. Estimating the prevalence of these clinical types
provides importent date to sssess the significence of silent

myeccardial ischemia, as described in the foliowing paragraphs.

In type 1 patients, the studies of Erikssen and Thoulow in
Norway {1984 nave been especially wuseful. These
tnvestigators screened 2.014 male cffice workers between the
ages of 40 and 59, Eighty-six of the men had posilive exercise
tests, and 5C of 86 had coronary artery disease documenied by
corenary arteriography. In another large scale study, Freelicher
et al. {1976) reported significent coronary artery disease
{also defined by coronary arteriegraphy) in 34 (2 4%} of 1,290
airmen. Another, smalier study reported an even higher {9.3%8)

in 129 male factory workers {(Langou et al_, 1980).

in type 2 patients, the exercise test hag also proved
valuable. Not ait postinfarction patients are suitable for such
testing because of concomitant angina, serious arrhythmies, or

congestiveheart failure. Chen (1986) reported thet about 20%



of ail the postinfarction patienis who can exercice will havs
gilent ischemia. The frequency of silant myocardial ischemis
oh Holter monitoring in patiets who cannot axercise has been

reported 1o ba 18% {Gettlieh at al_, 1986).

In type 3 patients, the Holter momitor has proved Lo be an
effective way of documenting the freguency of out of hospital
events. In several studies (Deanfield et al., 1983, Quyyumi et
sl., 1985, Tazivomi et x1., 1986} from different centers in
which patients with angina were monitored fer 24 to 96 hours,
the number with at least one episode of silent ischemia
ranged from 30& {0 10038 . Patients with ischemic evenlts had
either totaliy silent ischemia or a combination of painful and
silent evenits. Simiiarly, in two studies of patients with
unstable angina, 29 of 43, {Gettlieb et 81, 1986} and 37 of 70
{Mademanne et al., 1987) had silent ischemic events on their
Holter recordings after their admitting complaints had been

treated and their cendition stahilized.

In conclusion silent muyocardial ischemia reprasents a
cardiovascular probiem of substantial scope and magnitude.
This problem is present in asymptomatic subjects as well as
those with Known coronarny artery disease. Recoghition of
sitent ischemia, in additien to symptomatic ischema, provides
a more complete picture of the ischemic process ik aniy given

patient with coronary heart disease. The reascns why silent



ischemia is silent and its prognostic significance and
detection are only a few of the many questions remaining to he
answered. This study will adress selected acgpects of this

important growing concern.




POSSIBLE MECHANISMS RESPONSIBLE FOR

SILENT MYOCARDIAL ISCHEMIA

The pathophysiologic mechanism of angina pectoris and
why pain is present or absent during episodes of mygcardial
ischemia is not well undersiood. Two mechanisms are under
investigation. One theory holids that there is a 1esser amount of
jschemic myocardium in painless episcdes compared with
painful ones. A& second theory involves aiterstion in the

patient’s sensibility to pain, either centraliy or peripherally.

The pathogeanesis of myocardial ischemia hags been
recently reviewad in connection with the various anginz
syndromes and specifically with regard to silent myocardial
ischemia ( Maseri and Lodis, 1987 and Dehmer, 1987} There are
few aspects of the pathogenesis of ischemia in genersal that
appear likely to provide insight into silent ischemia in
particular. One is the formulation that the onset of myocardial
ischemia initiates a sequence of manifestations. The
appearance of any given manifestation in the seguence iz
dependent both en whether it occurs eariy or late in the
gequence and on the duration gr severity cf the ischamia {Cohn,
1986 and Hill and Pepine, 1986). Becauge ECG changes and the
development of angina are successively later manifestations,

it is postulated that ischemia of sufficient degree to producs



