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Introduction & Aim of the work

Introductiomn

Since decades stress testing is being cmployed for evaluation of all
cardiovascular functions.

Many exercise protocols particularly Bruce protocol are in use in
clinical cardiology, but no single test is applicable to all patients due
to the wide rang of exercise capacity. A new protocol (standardized
exponential exercise protocol, STEEP) was devised to achieve this goal.
Safety and applicability of this protocol has been tested (Northridge
et al., 1990).

QT dispersion is useful tool for detection of repolarization

abnormalities and predicts the risk for ventricular arrhythmia.

XZim of the worlk

The aim of this work is to reevaluate the safety, applicability and
validity of the exponential exercise protocol in IHD and evaluate the

QT dispersion as a parameter of ischemia during exercise protocols.
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Part one: Review of literature

CHAPTER ONE

STRESS TESTING

Coronary artery disease (CAD) remains a leading cause of morbidity
and mortality despite advances in emergency care and intervention.
Detection of patients with occult CAD before acute myocardial
infarction or sudden death is a major challenge in contemporary

cardiology (Marcovitz et al, 1993).

Major efforts have been expanded to develop accurate, reliable and
cost effective methods for detecting ischemic heart disease (IHD). For
more than 3-decades, assessment of electrocardiographic ST-
Segment changes during excrcise has been the standard non-
invasive method because of its simplicitly and relatively low cost.
However, slress electrocardiography suffers from well-known
deficiencics in both sensitivity and specilicity as well as its limitation

in patients with physical limitations (Ginzton, 1989).

Stress Thallium scanning and stress echocardiography have emerged
as cost effective non-invasive techniques in detecting CAD. However,
the radionuclide technique has important drawbacks. Likewise,
stress echocardiography is of limited value in patienls unable to
perform adequate exercise or those handicapped by musculoskeletal,
neurological or peripheral vascular diseases (Stratmann and
Kennedy, 1989).

Pharmacological stress tests, specifically Dobutamine stress
echocardiography, have gained much popularity in recent years
(Bach & Armstrong, 1992).
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FORMS OF STRESS

Numerous forms of stress have been used in conjunction with
different ways of imaging (electrocardiography, echocardiography,
radionuclide). These include:

1. Exercise:

a) Treadmill exercise

b) Supine bicycle ergometry

c) Upright bicycle ergometry

2. Pacing: '

a) Transvenous atrial pacing

b) Esophageal atrial pacing

c) Post ventricular pacing

3. Pharmacological:

a) Dobutamine

b) Dipyridamole

c) Adenosine

d) Isoproterenol

¢) Epinephrine

4. Others

a) Mental stress

b)  Cold pressor test

c) Isometric exercise (Handgrip)

d) Arm ergometry



Part one: Review of literature 4

EXERCISE STRESS TESTING

Exercise, a human being’s most common physiologic stress, Can
bring out cardiac abnormalities not present at rest. For this reason,
exercise can be considered the most practical test of cardiac function.
It adds information to that obtained in the clinical assessment of the
cardiac patients and helps the clinician perform diagnostic and

prognostic asscssment (Froelicher, 1987).

Exercise stress testing (ET) is an inexpensive noninvasive tool that
provides valuable cardiopulmonary information in healthy and
diseased populations. It is most commonly used for diagnosing
coronary artery disease (CAD) and developing appropriate exercise
prescription (EP). With its widespread use and application, it is
imperative that safe and appropriate guidelines and procedures are
used, as there are a number of risks associated with testing in a
population with or suspected of having CAD. The focus should be on
the patient’s safety: personnel must be properly trained and aware of
all emergency procedures, contra-indications for ET and indications
for test termination must be strictly adhered to. Three main types of
exercisc testing are prevalent: sub-maximal, maximal and maximal
utilizing gas exchange. The maximal test is most commonly used,
and the sub-maximal is appropriate for hospitalized patients. Gas
cxchange data is essential when assessing congestive heart failure
and timing for heart transplantation. Exercise test is commonly
performed using a treadmill or a bicycle ergometer. The treadmill
provides a more familiar exercise modality and has been shown to
have greater diagnostic scnsitivity than the bicycle ergometer; It is,
however, more expensive and requires more space in the testing
room. The bicycle ergometer is more appropriate for those individuals
who are severely obesc or have problems with extended periods of

walking. Regardless of the modality, an appropriate exercise protocol
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should be used. In North America, the Bruce protocol is the most
common. IHowever, the Bruce protocol and other protocols that
estimate the exercise capacity based on equations, tend to
overestimate exercise capacity. They may be too demanding for those
with limited exercise capacity, and too long for those with high
exercise capacity. For these people, an exercise protocol that reaches
maximal capacity in 8 to 12 minutes using smaller increments in
workload should be considered. Once completed, the results of ET
need to be correctly interpreted. This includes reviewing the test
results while considering the patient’s history and indication for the
test, Exercise test can also be used to develop an exercise protocol
(EP) for the participant. An EP should take into account the intensity
and modality of exercise, frequency and duration, as well as being
realistic for the individual and the goals to be achicved. All the
information from the test results and the pre-test examination
should be presented in a report that also includes the advised EP.
(Lear et al, 1999).



