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TECHNICALLY SPEAKING

Suboptimal Heart Rate

When a patient referred for exercise stress myocardial perfusion imaging (MPI) does not
achieve the target heart rate (>85% of the predicted maximal heart rate), the procedure
can be inefficient. Importantly, suboptimal exercise levels can decrease the sensitivity
of testing and lead to false-negative results.?

SUBOPTIMAL HEART RATE AND
LABORATORY INEFFICIENCY

The need to abort studies due to suboptimal exercise efforts is a major cause of nuclear
cardiology laboratory inefficiency. Injecting a tracer at an inadequate exercise level and
having to repeat the study with pharmacologic stress poses a lose-lose situation for both
the patient and the medical staff, as shown in the table below.?

EDUCATIONAL TOPICS FOR NUCLEAR TECHNOLOGISTS AND NURSES

Necessity for re-injection and re-imaging, usually on a separate day
Doubling the radiation exposure for patients
Scheduling disruptions for busy nuclear cardiology laboratories and patients

Delay in providing diagnostic information to physicians

FALSE NEGATIVES

In exercise MPI, it is important to carefully ascertain that the patient has reached an
ischemic endpoint or an adequate level of exercise. Because suboptimal exercise reduces
sensitivity,' an incorrect diagnosis may result without additional diagnostic testing.

In patients with suboptimal exercise efforts, negative study results may be false negatives,
prompting the need for a more definitive study—usually a second imaging study or cardiac
catheterization. To avoid this situation, pharmacologic stress should be considered in
patients known to have had suboptimal exercise efforts in past studies."* Pharmacologic
stress results in consistent coronary vasodilation, thereby avoiding the problem of subop-
timal studies and reduced sensitivity.*

SPECIAL POPULATIONS

WOMEN AND TARGET HEART RATE

When compared with men of the same age, women
are less likely to be able to achieve an adequate
exercise heart rate’ Also, because women present
with coronary artery disease
10 years later in life than men,®
their ability to exercise may
be different. Accordingly, the
American Society of Nuclear
Cardiology recommends that
“women incapable of performing a minimum of 5
metabolic equivalents of exercise should be consid-
ered candidates for myocardial perfusion imaging
with pharmacologic stress."”

Comorbidities, including diabetes and obesity, may
further compromise the utility of exercise testing in
women because of both decreased exercise capacity
and inability to reach target heart rate.®

PATIENTS WITH HYPERTENSION

Exercise testing may result in aborted studies in
patients with systemic and pulmonary hyperten-
sion. In patients exercising while taking certain
antihypertensive medications, the results may be
nondiagnostic because of a blunted heart rate and
reduced exercise duration. However, if medications
are stopped before exercise testing, uncontrolled
hypertension may result in a test aborted for safety
reasons. In these situations, pharmacologic stress
testing may be appropriate’




MINIMIZING ABORTED STUDIES

For some patients, it may be unclear what level of exercise can be per-
formed. It is important to recognize that certain patient types may be less
likely to achieve maximal exercise, as shown in the table below.

Women

Patients with diabetes
Obese patients

African American women

Patients with hypertension

When a patient’s ability to exercise is unclear, it may be possible to try
exercise first. However, if the exercise duration or heart rate response
is inadequate, the radiotracer should not be injected and the protocol
should be changed to pharmacologic stress.> Technicians must be will-
ing to not inject the radiotracer in patients who fail to reach maximal
exercise levels.? This will help avoid aborted studies and also help avoid
the reduced sensitivity associated with suboptimal exercise efforts.

In order to switch from exercise to pharmacologic stress testing if
the need arises, prepare all patients—including those scheduled for
dynamic exercise—as if they were going to have a pharmacologic
stress test. Verify that all patients have abstained from caffeine and
other methylxanthines for at least 24 hours prior to testing. This way, the
study can be done on the same day without wasting a radiopharma-
ceutical dose or the scheduled camera and technologist’s time.

CONCLUSION

Suboptimal exercise can have a negative impact on MPI results, decreas-
ing the sensitivity of testing and leading to false-negative results.
By preparing all stress MPI patients as if they were going to receive
pharmacologic stress, and by not injecting radiotracer in patients with
suboptimal exercise levels, laboratory efficiency and patient manage-
ment can be improved.
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