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OBJECTIVE

To investigate a group of patients that have a significant
lesion in a single-vessel and to demonstrate whether or
not the sensitivity and specificity of a dobutamine stress
echocardiography (DSE) was valuable in the evaluation
of myocardial viability for these patients.

MEeTHODS

Twenty patients who had undergone percutaneous
transluminal coronary angioplasty (PTCA) were studied.
This group was evaluated 2 to 7 days (3.65 + 1.69)
before the procedure and 2 to 5 days (4 = 0.80) after the
procedure with a DSE. Myocardial viability was assessed
three months after the procedure using a two dimensional
echocardiogram. Twelve patients underwent PTCA on the left
anterior descending artery (LAD), seven on the right coronary
artery (RC) and 1 on the circumflex artery (CX). Only one right
coronary artery procedure was not 100% successful.

REesuLTs

From the 340 segments that were studied, 99
(29.18%) demonstrated contractile alterations of which
63 were hypokinetic (63.4%), 28 akinetic (28.28%)
and 8 dyskinetic (8.08%). In reference to the segments
involved, we obtained a sensitivity of 92.59%, specificity
of 84.45%, and accuracy of 88.88% for the DSE.
The solitary case of PTCA for the circumflex artery
demonstrated 100% sensitivity. The LAD demonstrated a
sensitivity of 88.58%, specificity of 95% and accuracy of
90.91%. For the RC segments, sensitivity was 91.30%,
specificity 83.33% and accuracy 88.71%. All dyskinetic
segments were unviable. The DSE predicted a 91.48%
recovery rate for the 63 hypokinetic segments.

CONCLUSION

The DSE is an effective test for evaluating myocardial
viability in patients with a significant single-vessel
disease.
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Since an echocardiogram is a non-invasive,
reproducible, low cost procedure that can be performed
at the side of the patient’s bed, it is now used extensively
to detect coronary diseases. One of the techniques used
during an echocardiography test is the infusion of stress
producing agents such as dobutamine to evaluate the
presence of ischemia and/or myocardial viability since
coronary disease evaluation using an echocardiogram
at rest is limited due to the necessity to have a critical
reduction of coronary blood flow in order to have a
detectible contractile alteration. Myocardial viability
detection is crucial to define the therapeutic strategy for
patients with coronary disease and is directly related to
the prognosis. The decision to conduct a revascularization
procedure in patients with myocardial viability also
involves prognosis modifications!. Since 1990, the
dobutamine stress echocardiogram (DSE) has been used
to detect myocardial viability as it can be used for both
the acute and chronic phases of coronary disease?. The
presence of a biphasic response, in which there is an
increase of contractibility followed by a deterioration as
the drug dosage is increased, is said to be too sensitive
for the identification of viable areas!.

Although the method is not new, clinical cardiologists
have been showing a greater interest in the procedure
because of the assistance it can offer when deciding
the best therapeutic strategy for the patient. The studies
published to date on the use and importance of DSE in
the evaluation of myocardial viability combine various
subgroups of patients (for example: those with and
without previous intervention, single and multi-vessel
diseases). Consequently, the objective of this study
was to investigate a group of patients with a significant
lesion in a single-vessel and to demonstrate whether or
not the sensitivity and specificity of a dobutamine stress
echocardiography was valuable in the evaluation of
myocardial viability for these patients.

METHODS

Twenty-two patients, scheduled consecutively for
percutaneous transluminal coronary angioplasty (PTCA)
for the treatment of an obstructive single coronary
vessel desease were studied. The study inclusion criteria
were: artery stenosis greater than 70% in a single-
vessel, contractile alteration in the ventriculography in
the corresponding region of the artery lesion, lack of
obstructive damage in other coronary vessels greater
than 50%. The exclusion criteria were: instable angina
symptoms, myocardial infarction within six weeks of
the start of the study, an inadequate echocardiography
window to obtain images, valvular lesions, previous
history of myocardial revascularization surgery and a
deterioration of the clinical picture during follow-up.

From the initial 22 patients, two were excluded in
the course of the study since after PTCA surgery they

presented angina symptoms and coronary restenosis was
discovered. Consequently, twenty patients concluded the
study. From these, twelve were male (60%), between the
ages of 36 and 74 (55 = 10 years). In relation to clinical
characteristics, twelve (60%) had a previous history of
myocardial infarction that had occurred more than eight
weeks before the start of the study and eight (40%), had
stable angina. The myocardial infarction patients had
suffered the attack nine to 106 weeks before the start of the
study (33 + 29). Only one of the patients had previously
undergone angioplasty surgery for another vessel. The
coronary lesions varied in severity with obstructions
between 70% and 95% (average of 84.75 = 8.03).

This study consisted of three stages. The first was
conducted two to seven days (3.65 = 1.69) before
the PTCA procedure. On the same day, one and two
dimensional echocardiograms were performed. The
symptoms of all patients remained stable between the
tests and the angioplasty revascularization procedure.
The second stage was conducted two to five days
(4.0 = 0.8) after this intervention and both the basal
echocardiogram and the DSE were repeated. During this
interval, patient clinical follow-up was conducted by
means of electrocardiograms and a series of stress tests.
Three months after the procedure (third stage) myocardial
viability was determined using one and two dimensional
echocardiograms. Myocardial viability was evaluated
by comparing the two dimensional tests that had been
performed before the procedure, two to five days after
the procedure and three months after the procedure. The
segments that presented an increase in contractibility in
the echocardiogram performed three months after the
procedure were considered viable.

The echocardiography tests were performed using an ATL
instrument, model HDI 3000. All tests were recorded on
video tapes for later analysis and filed on optical disks.

The DES protocol consisted of three minute infusion
stages in the dosages of 5, 10, 20, 30 e 40 ug/kg/minute3.
When it was not possible to reach the sub-maximum
frequency, up to 1 mg of atropine was administered via
intravenous in the final stage. The tests were reviewed
later, evaluating the wall motion of the seventeen left
ventricle segments®. In order to evaluate in a semi
quantitative manner, the wall motion score index was used
to evaluate contractibility in the left ventricle®.

Averages and standard deviations were used to study
continuous variables. The Mann-Whitney non-parametric
test was used to compare the averages of the scores.
Sensitivity, specificity, positive and negative predictive values
and accuracy were used to evaluate the efficiency of the
diagnostic tests. A 5% alpha error was used for the tests.

REsuLTS

Of the twenty patients that concluded the study, twelve
(60%) underwent percutaneous transluminal coronary
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angioplasty (PTCA) on the left descending artery (LAD),
seven (35%) on the right coronary artery (RC) and one
(5%) on the circumflex artery (CX).

A total of 340 segments were analyzed during each
stage of the study. In the echocardiogram performed
before the PTCA, 99 segments (29.18%) presented
contractile alterations. In this first test, 63 segments
(63.64%) were considered hypokinetic, 28 akinetic
(28.28%) and eight dyskinetic (8.08%), corresponding
to an average of 4.95 segments per patient.

In the second echocardiography that was performed
during the week immediately following the procedure,
it was observed that all of the 241 segments that had
normal wall motion in the initial exam maintained the
contractile standard. There was wall motion improvements
in twenty (20.20%) of the 99 segments that had previous
obstructions. Eighteen (28.57%) of the 63 hypokinetic
segments were repaired and two (7.14%) of the 28
akinetic segments became hypokinetic. There was no
change in the dyskinetic segments.

The average wall motion score in the first test (pre-
angioplasty) was 1.42 = 0.31. The average score for the
test performed three months after the procedure was 1.23
+ 0.33, which is a significant statistical variation (z = -
3.7,p < 0.001). These data are shown infigure 1. When
compared with the initial exams and those conducted in
the week following the procedure, no significant variations
in the wall motion score averages were observed (1.42
+ 0.31vs. 1.36 = 0.35, z = -1.13 , p = 0.255).
Likewise, comparisons made during the administration
of dobutamine in the dosage of 10 ug/kg/minute did not
reveal any significant variations (1.27 = 0.38 vs 1.26
+0.38,z=-1.00,p = 0.317).

A total of 54 segments was considered viable in the test
performed three months after the angioplasty. The DSE
detected viability in fifty (92.59%) of these segments. The
test conducted three months after the procedure revealed
a total of 45 unviable segment of which 38 had been
correctly identified by the DSE. The other seven unviable
segments were identified as viable (sensitivity 92.59%,

100+ 92.59

90 84.45
80+
701

60

50+
S E

1.42 1.23
1.4 i

1.2

0.8 4
0.6 4
0.4
0.2 4

Before After

Fig. 1- Wall motion index variations before and three months after
angioplasty
specificity 84.45%, positive predictive value 87.72%,
accuracy 88.88%). These data are shown in Figure 2.

Only one patient underwent CX angioplasty. The DSE
for this patient demonstrated that the nine segments
with contractile alterations were all unviable, which was
confirmed by the echocardiogram performed three months
after the percutaneous intervention.

In relation to the twelve patients that underwent
LAD angioplasty, 35 segments were considered viable
(61.36%) and 20 unviable (38.64%). The DSE identified
31 of these segments (88.58%) as viable.

In the seven patients that underwent RC angioplasty,
23 segments were considered viable (65.71%) and
12 unviable (34.29%). The DSE identified 21 of these
segments (91.30%) as viable (sensitivity 92.3%,
specificity 83.33%, positive predictive value 91.3%,
negative predictive value 83.33% and accuracy
88.71%).

In regard to the type of segment alteration found, of
the 63 hypokinetic segments, 47 were viable in the exam
performed three months after the angioplasty (74.60%),
and the DSE was able to identify 43 (91.48%) of these
segments (sensitivity 91.49%, specificity 68.75%,
positive predictive value 88.58%, negative predictive
value 73.34% and accuracy 85.71%). Of the 28
akinetic segments, two (7.14%) became hypokinetic
after the first reevaluation and were correctly identified

87.72 88.88
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Fig. 2 — Sensitivity (S), Specificity (E), Positive Predictive Value (PPV) and Accuracy (A). Indices obtained in the myocardial viability evaluation for

patients with a single-vessel desease
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Fig. 3 - Sensitivity (S), Specificity (E), Positive Predictive Value (PPV), Negative Predictive Value (NVP) and Accuracy (A) values found for the hypokinetic

and akinetic segments

by the DSE. Another akinetic segment was found to be
hypokinetic in the study performed three months after
the PTCA (sensitivity 66.67%, specificity 96.15%,
positive predictive value 66.67%, negative predictive
value 96.15% and accuracy 96.42%). All of the eight
dyskinetic segments showed to be unviable after three
months and were correctly evaluated by the DSE. These
data are shown in Figure 3.

DiscussionN

A DSE is a safe method with a low incidence of
significant events®, such as serious arrhythmias or acute
myocardial infarction that occur in less than 0.5% of
the patients®’. In the twenty patients evaluated in our
study, we did not find any serious collateral effects due
to the use of dobutamine. Despite the small sample, our
data coincide with those of the Mertes study?®, that also
did not report any serious collateral effects in the 1,118
patients studied.

The detection of myocardial viability using a DSE could
also be performed after an acute myocardial infarction,
and was demonstrated in various case studies?%10:11.12.13,
with sensitivity figures that vary from 77% to 89%, and
specificity figures between 68% and 93%.

In the chronic phase of coronary disease, studies have
also demonstrated satisfactory results for the evaluation
of myocardial viability with dobutamine. A study involving
fourteen patients conducted by Marzullo et al** revealed a
sensitivity rate of 82% and a specificity rate of 92%. Other
authors have found, in a total of 224 patients, sensitivity
rates from 78% to 92%, specificity rates between 60%
and 95%1520 and excluding Afridi et al', an accuracy
higher than 83%.

In comparison with a myocardial scintillography,
a dobutamine stress echocardiography has proven to
provide equivalent information!7:2°,

The efficiency index variations found in various studies

can be explained by differences in the populations
evaluated, the protocols used and even the experience
of observers, since this is one factor that interferes with
DSE results. As demonstrated by Afridi et al.! other factors
can also affect method accuracy. In this case study,
the presence of a biphasic response, characterized by
improved contractibility at low dosages of dobutamine
followed by a deterioration as the dosage is increased,
revealed a sensitivity of 90% and a specificity of 80%,
suggesting that a biphasic response could be the best
detection method for viability.

The sensitivity findings in this study are similar to those
found by Afridi et al' and La Canna et al'®, and higher than
those found in other documented case studies!’*°. This
is in agreement with the concept that the DSE sensitivity
for patients with a single-vessel desease is comparable
with that found in multi-vessel cases which does not
occur when a DSE is used to detect myocardial ischemia.
This higher degree of sensitivity found in our study could
also be partially explained by specific characteristics of
our population, such as a single-vessel desease and the
presence of contractile alterations at rest in the segments
that it supplies blood to.

The comparison between the wall motion score
averages before and in the week following the angioplasty
surgery did not reveal any significant differences (1.42 =+
0.31 before and 1.36 + 0.35 after, p = 0.255). These
findings are comparable to those of McNeill et al?!, but
contrary to the findings of other authors?223, that noted
improvements in the wall motion index scores for the
tests performed in the first few days after the procedure.
Other studies?*?% demonstrate that early wall motion
improvement occurs only in patients with hibernating
myocardium. This improvement, in the majority of
patients, occurs within three months but can take as
long as four to six months for a complete recovery of
contractile function. Based on these studies, we believe
that even successful revascularization procedures require
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more time for a complete recovery of contractile function
and this impression was confirmed in our segmental wall
motion score results in the test performed three months
after the angioplasty.

Analysis of the types of arteries treated did not reveal
any significant sensitivity differences in a comparison
between patients with LAD lesions and RC lesions. These
findings are contrary to evaluation studies for myocardial
ischemia which demonstrate a lower sensitivity rate for
patients with RC lesions?2¢. From these data, we believe
that in myocardial viability research for patients with a
single-vessel desease, the type of artery treated has no
influence on test sensitivity.

Analysis of the type of contractile alteration revealed
a sensitivity of 91.49% for hypokinetic segments and
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