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chronic obstructive pulmonary disease or asthma. These
patients are prime candidates for dobutaminestress perfu
sion imaging.

Other candidates include patients who drank coffee or
used medications containing theophyffine (within 12 hr),
before a scheduled dipyridamoleor adenosine myocardial
perfusion study. Patients who use oral dipyridamole could
attain dangerously high adenosine levels if adenosine is
administered intravenously as a pharmacologic stress;
these patients are also candidates for dobutamine stress
testing. In addition, patients with heart failure who are
already receiving low-dose intravenous dobutamine for
inotropicsupportare, at times, referredfor stress perfusion
imaging. In these patients, it may be more reasonable to
perform a dobutamine stress study by simply increasing its
dose rather than a dipyridamole or adenosine perfusion
scan.

PROTOCOL

The protocol used in our laboratory(Fig. 1) begins with
a low dose of dobutamine, 10 @gfkgiminfor 3 min, and is
increased to a maximum of 40 p@gfkgiminevery 3 mm (4).
Thallium-20l is injected 1min afterstartingthe firstdose of
dobutamine, with the infusion maintained for another
2 min. Technetium-99m-sestamibi or teboroxime may be
used in place of @Â°â€˜11.The infusion is stopped andplanaror
SPEC!' images are acquired, followed by delayed (or rest)
image acquisition to determine radiotracer redistribution.

MECHANISM OF AC11ON

Dobutamine is a predominant beta-l agonist that in
creases heart rate and myocardiai contractility; at suffi
ciently high doses, dobutamine also increases systolic
blood pressure. The increases in these three parameters
result in increased myocardial oxygen demand. Normal
coronary arteries dilate to increase perfusion in order to
meet the demand; stenotic arteries may not be able to
increase blood flow to the same degree as normal vessels,
creating a perfusion defect based on a similar physiologic
response as that triggered by exercise stress.

Data from a series of 144 patients indicate that an in
crease in heart rate is the most consistent effect of dobut
amine (4). Systolic blood pressure also increases, peaking
around 20 @gfkgimin;diastolic blood pressure decreases
due to the peripheral(beta-2) vasodilator effect of dobut
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ithough most patients undergo exercise stress testing
to evaluate myocardial perfusion, the use of drugs that
stress the hearthave become importantin certainpatients,
particularlythose who cannot exercise adequately. There
are three pharmacologicstressors used today in cardiovas
cular nuclear medicine: dipyridamole (1), adenosine (2,3)
and dobutamine (4).

At Baylor College of Medicine/The Methodist Hospital
in Houston, we performed3970myocardialperfusionstud
ies in 1991 (Table 1) (5). Most patients were stressed by
exercise, althoughmore than 800 were stressed with aden
osine and 42 with dipyridamoie. (At most institutions, how
ever, dipyridamole is used more often than adenosine be
cause it is commercially available.) Comparingour use of
pharmacologic stressors in 1991 with previous years, the
real growthwas in our use of dobutamine,which was used
for 256 patients. Since dipyridamole and adenosine work
well and were developed before dobutamine for this indi
cation, one might ask why we need a thirdpharmacologic
stress agent.

The patients selected for dobutaminestudies were those
who could not exercise andwho were not good candidates
for dipyridamole or adenosine because of a history of
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amine. These changes are similar to those seen in patients
who undergo a submaximal exercise test (Fig. 2).

Recent PET studies using â€˜3N-ammoniashowed changes
in blood flow after administrationof dobutamine:myocar
dial blood flow tripledwith a 40 j@tg/kg/mindose of dobut
amine (6). The increase in blood flow in significantly re
lated to heart rate, indicating good correlation between
increase in blood flow and oxygen demand. This result in
expected because the primary cause of increased coronary
flow with dobutamine is increased oxygen demand; the
direct effect of coronary vasodilation produced by dobut
amine is secondary. With dipyridamole and adenosine, on
the other hand, myocardial perfusion increases primarily
because of the drug's vasodilatory effect on the coronary
arteries.

SAFETY AND ADVERSE EFFECTS

With dobutamine perfusion imaging, about 75% of pa
tients will experience adverse effects; about 29% of these
patients will have palpitations, and 31% will report chest
pain (4). In general, the palpitations are simply the pa
tient's awareness of increased heart rate and force of con
traction, which may feel odd to patients when not caused
by exercise. Some patients report headache, flushing, and
dyspnea. The vast majority of these adverse effects are
transient.

However, premature ventricular contractions are corn
mon, and dobutamine occasionally produces ventricular
tachycardia (which is usually not sustained) or atrial fibril
lation (4). Patientswith underlyingatrialfibrillationor flut
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FiGURE1. Protocolfor administrationof dobutamineduring
myocardlal perfusion imaging with @Â°ii.Reprinted with permission
from the American College of Cardiology 4kvma! of the Amerk@an
Collegeof CaIdk@Iog}';1993;21:1583).

TABLE 1
Numberof MyocardialPerfUsionImagingStudies Performed

at the Nudear Cardiology Laboratory, The Methodist
Hospital/Baylor College of Medicine, Categorized
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FiGURE2. Heavtrate(HR)and bkod pressure(BP)changes
dunng dobutamineinfusion.Reprintedwith permissionfrom the
Amedcan College of Cardk@ogy(@kxirna!oftheAmerk@anC@ge of
Cardk@k@gy;1993;21:1583).

ter must be studied with extra caution because their heart
rates may increase to extreme levels.

Dobutamine has a longer biologic half-life, about 2 mm,
than adenosine. Many of its adverse effects are similar to
those reportedwith adenosine, and usually last only a few
minutes. Rarely, a patient may require medication, such as
a rapidly acting beta-blocker (e.g., esmolol), to neutralize
the side-effects of dobutarnine.

EFFiCACY

Dobutamine perfusion images can be interpreted with
the same criteria used to read exercise perfusion scans

FiGURE 3. Dobutan@ne-thaIkimSPECT stress images (toprow)
and dalayed redistributionimages (bottomrow).One mkI-ca@Ã±tyslice
is shown for the short-ads (SA), horizontal long-ads (HL)and var
tical Iong-ads (VL).A defe@ is present in the inferiorand postero
lateralwalls Inthe stress image,whichfillsin after redistribution.
Reprintedwithpermissionfromthe AmericanCollegeofCardolOgy
(Journal of the American College of CaitIioiogj@1993;21 :1583).
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patientswho are not candidates for exercise, dipyridamole
or adenosine imaging.
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(Fig. 3). With regard to quantification, it is important to
develop a normal database for dobutamine, just as with
exercise, dipyridamole and exercise.

In our own series, the overall sensitivity and specificity
for dobutamine perfusion imaging are 86% and 90%,
respectively, for detection of coronary artery disease
(CAD) (4). These accuracy measurements are compar
able to those reported from our institution for myocardial
perfusion imaging with exercise (7), dipyridamole (1) or
adenosine (23). Dobutamine perfusion imaging has a
good sensitivity (78%)for detection of all severe (>70%)
stenoses, whereas the sensitivityinlower (44%)fordetection
ofmoderate (50%to 70%)stenoses. Otherinvestigatorshave
recently reported similar accuracies (8â€”10).

Dobutamine perfusion imaging detects CAD with higher
accuracy in patients with multivessel disease (100%in those
with triple-vesseldisease) than in patientswith single-vessel
disease (84%) (4). In our institution, the ability to detect
CAD in individual vessels with dobutamine perfusion studies
incomparableto thatofmyocardial imagingwithexercise (7)
or other pharmacologicstressors (1â€”3).

Another recent study using dobutarnine-thallium
SPECT in 50 patients reported a sensitivity of 97% and a
specificity of 80% for detecting CAD (8). Two recent stud
ies (9,10) using dobutamine-sestamibiimaging found sen
sitivities of 80%and 83%and specificities of 74%and 89%,
respectively. The same studies reported sensitivities of
85%and75%,respectively,forechocardiographywithdo
butamine.

CONCLUSION

Myocardial perfusion imaging with dobutamine-induced
stress is a valuable tool for evaluating CAD, especially in
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