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Exercise Testing Protocols to Detect the Presence of Coronary Artery Disease:

Bruce or Ramp?
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Editorial referring to the article: Comparison between Bruce and Ramp Protocols for Exercise Testing in the Diagnosis of Myocardial Ischemia.

The investigation of ischemic response
through clinical, metabolic, hemodynamic, and
electrocardiographic parameters displayed in the
exercise stress test (ET) in multifactorial analysis
increases the ET's diagnostic and prognostic accuracy
indication of ischemic response.!

Coronary artery disease (CAD) is a pathology that
requires quick and safe decisions for the patient, and
it is always a challenge. The protocols for performing
the ET, whether on a cycle ergometer or a treadmill,
must be adapted to the patient's biomechanical
conditions so that they are comfortable and can
reach the criteria that define a maximum or close to
the maximum effort level. The protocol must seek a
satisfactory mobilization of myocardial reserves so that
the sensitivity to the presence of an ischemic response
can be increased.?

Myers et al.?> compared ramp protocols versus
standardized protocols. They inferred that protocols
with progressive increments of loads and an average
duration of ten minutes, such as the ramp tests,
establish a better relationship between oxygen
consumption and the applied load and minor
variation in the "slope" between the two variables in
a regressive way, considering that this test appears to
be better when applying equations to estimate oxygen
consumption. They conclude that the individualized
ramp protocol on a treadmill exhibits the best linear
relationship between oxygen consumption and applied
load, preferable when there is no equipment for direct

gas measurement.
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Noél et al.* compared exercise-induced myocardial
ischemia in coronary patients submitted to exercise
tests performed with the Bruce protocol, treadmill
ramp, and cycle ergometer ramp. They evaluated
the onset of ST depression (-1.0mm or more),
characterizing the ischemic threshold (IT), relating it to
the double product, equivalent to myocardial oxygen
consumption and maximum oxygen consumption
(V'O,). The IL was higher during the cycle ergometer
ramp protocol (DP:24009+5769) when compared to the
Bruce protocol (DP:20429+3508) and treadmill ramp
(DP:19451+3392), regardless of V'O,, which did not
exhibit significant differences between the tests. Thus,
they concluded that the type of exercise applied in a
test, which is more important than the type of protocol,
is associated with a variation in electrocardiographic
parameter indications of myocardial ischemia,
regardless of the intensity of effort and myocardial
oxygen demand.

Many studies contributed to legitimizing exercise-
induced myocardial ischemia. We highlight the
"ischemic cascade" in which metabolic and biochemical
changes are observed at the beginning of myocardial
ischemia, soon after perfusion reduction, which is then
followed by the contractile changes electrocardiogram
and, finally, precordial pain.’ Various methods can
identify these. We believe that the Cardiopulmonary
Exercise Test, using hemodynamic variables, such as
the oxygen pulse curve, related to systolic volume,
often at a plateau or descending with the progression of
exercise,’ can better display left ventricular dysfunction
at the onset of ischemia.

In the study, "Comparison between the Bruce and
Ramp protocols in the Treadmill Test for the Diagnosis
of Myocardial Ischemia,"” the authors conclude
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that the Bruce protocol had a greater sensitivity for
detecting ischemia in the exercise test, while the
ramp protocol had better specificity and accuracy.
Despite highlighting the greater sensitivity of the
Bruce Protocol for the diagnosis of exertion-induced
myocardial ischemia, they mention the advantage
of the ramp protocol in better adapting to the
biomechanical conditions of patients with protocols
that use steeply staggered load increments. The results
obtained in myocardial perfusion scintigraphy with
physical stress were used as a reference standard,
without reference to the applied protocol. Although
the authors evaluated changes in the ST segment
during exercise and recovery, there was no relationship
with the electrocardiographic lead where the change
in ventricular repolarization occurred. The authors
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comment that the interpretation of the exercise test
should not be limited only to the electrocardiographic
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variables of fundamental importance in interpreting
the results, allowing for diagnostic and prognostic
inference. A well-designed study with a larger sample
size will contribute to other research in this crucial area
of Exercise Medicine.
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or a cycle ergometer, must always be adapted to the
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for an accurate interpretation of clinical, metabolic,
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