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Prognostic Value of Supine Bicycle
Exercise Echocardiography

Following PTCA

Part II: The Discussion

Summary: Supine bicycle exercise echocardiography (SBEE) has
never been used before and early after percutaneous transluminal
coronary angioplasty (PTCA) for assessing the functional outcome
af the procedure and predicting late restenosis. We selected 76 sub-
Jects with stable angina, normal wall-motion at rest, and exercise-
induced wall-motion abnormalities before PTCA. SBEE with peak
exercise imaging and the use of a l6-segment, four-grade score
model was performed 5415 hours after PTCA. No exercise-related
adverse events occurred. We conclude that SBEE is a safe and reli-
able tool to demonstrate changes in exercise-induced wall-motion
abnormalities after PTCA and provides prognostic information in

the risk assessment of clinical restenosis.

Stress Echocardiography and PTCA

Thc current study is the first to perform a functional assess-

ment before and shortly after elective angioplasty by
SBEE with all images acquired during peak exercise, This pre-
cludes the possibility of a comparison with the only two pub-
lished studies on exercise echocardiography applied in a simi-
lar clinical setting.” Labovitz et al.’ used post-treadmill stress
echocardiography and observed improvement of both segmen-
tal and global left ventricular function in a small group of
patients within 2 weeks of angioplasty. Broderick ct al.,” using
treadmill exercise and upright bicycle ergometry, demonstrated
that resolution of exercise-induced regional wall-motion abnor-
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malitics was complete in 28% and partial in 33% of the patients
studied.
improvement in stress-induced regional left ventricular dys-
function in the distribution of the PTCA vessel, consistent with
previous studies by dobutamine and dipyridamole echocardio-

In the present study, we observed a significant
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graphy performed immediately after PTCA.""  Furthermore,
the time of the study after balloon dilation (within 48 hours)
and the frequency of patients with persisting positive studies
(from 14% to 36%) according to pharmacological stress tesis’
" match our present findings. Although pharmacological stress
tests may be easier Lo perform, exercise lesting in the present
study also proved safe and feasible as early as 36 hours aller
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PTCA, in keeping with previous reports. The relatively
high percentage of positive post-PTCA exercise echocardio-
grams in the present study may be due 10 several tactors: (1) the
selection of patients, all of whom had a positive pre-PTCA
exercise echo while receiving medical therapy; (2) the fact that
after intervention, all patients underwent maximal SBEE after
discontinuation of antianginal therapy, which could have
reversed inducible ischemia, as demonstrated previously by
repeating positive post-PTCA exercise-ECG tests after sublin-
gual isosorbide dinitrate or intravenous administration of vera-
pamil™'* and (3) the exercise modality and imaging technique
(the supine position has been shown to be accompanied by ear-
lier angina and more pronounced left ventricular filling abnor-
malities and ischemic ST-segment changes than upright exer-
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cise, " and it allows the ischemic threshold to occur at a lower
hear rate," which is helpful for obtaining peak stress images
technically suitable for wall-motion analysis). Furthermore,
the continuous echocardiographic monitoring from the begin-
ning of exercise 1o peak and recover times has enabled us to
demonstrate that regional wall-motion abnormalities immedi-
ately after angiographically successful PTCA were of moderate
severity and short duration; therefore, it is likely that they may
not be detected by imaging after exercise, while ischemia is
progressively resolving.

Possible Pathophysiological
Mechanisms
The mechanism responsible for exercise-induced myocardial
ischemia soon after successful PTCA is poorly understood.
Whether fixed anatomic obstruction (delayed elastic recoil or
local thrombosis) sufficient to limit coronary flow during cxer-

pendently associated with the occurrence of clinical restenosis
is noteworthy and has not been documented previously. The
larger amount of pre-PTCA myocardial dysfunction in the
patients with persistent inducible wall-motion abnormalities
after PTCA was not explained by a different angiographic sta-
tus (morphological complexity and severity of stenoses, extent
of coronary disease, or dilated vessel) or a dissimilar myocar-
dial oxygen demand (ischemic threshold or exercise duration)
with respect to patients with full recovery of asynergies after
intervention. The lack of a clear correlation between angio-
graphic variables and the magnitude of regional contractile
dysfunction detected by exercise echocardiography is in keep-
ing with previous observations by Hecht et al.™*" and might
reflect the limitations of angiography in appraising the extent
and distribution of underlying atherosclerosis and in predicting
its functional significance.™" It is thus possible that the pres-
ence of a strongly positive exercise echo before or alter PTCA

cise and result in a positive SBEE is already
present in the immediate postangioplasty
period is not clear from the present study.
However, according to a recent angiograph-
ic report, the occurrence of delayed elastic
recoil and early luminal deterioration seems
uncommon after successful and uncompli-
cated angioplasty.” Morcover, to prevent
mural thrombus formation, our patients

“...possible that the presence of a
strongly positive exercise echo before more
or after PTCA identifies patients with

more severe coronary disease,
which is underestimated by
angiographic luminal measurements.”
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were fully anticoagulated and treated with
aspirin, which proved effective in reducing early coronary
thrombosis after PTCA.® A plausible explanation for positive
early post-PTCA stress echocardiograms is that coronary flow
reserve may not have been restored to normal by the balloon
dilation due to angiographically unrecognized inadequate
lumen expansion, which may itself be a determinant of late
restenosis.  This interpretation is supported by recent prelimi-
nary studies”™ using intracoronary ultrasound imaging and
Doppler methods that demonstrated that after PTCA, flow
reserve does not normalize in a substantial minority of patients
whereas stent placement in a post-PTCA vessel with persistent
impaired flow reserve results in timely normalization of coro-
nary flow in the vast majority of subjects, probably because of
better lumen enlargement, elimination of dissection, and
improvement in laminar flow. The finding that higher pre-
PTCA wall-motion score and duration of asynergies were inde-

clarify our clini-
cal observations, the results of exercise echocardiography
should be evaluated in comparison with a direct measure of the
physiological state of coronary flow reserve and using intra-
coronary ultrasound or a suitable alternative for full interroga-
tion of the discased vessel wall.

Role of Exercise Echocardiography in Predicting Clinical
Restenosis

Restenosis within the first & months after coronary intervention
continues o be one of the most vexing problems in cardiology.
placing 35% to 50% of patients weated at risk for angiographic
renarrowing and at least 25% to 35% of patients at risk lor clin-
ical recurrence.™™ Any approach that would identify a subset
of PTCA patients at increased risk would have important clini-
cal value. The prognostic usefulness of functional testing
immediately after PTCA for predicung late restenosis has been






