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coronary angiography at the time of the operation. We evaluated the clinical and
angiographical characteristics of the patients with silent obstruction of the coro-
nary artery in a short time, compared with the patients with unstable angina
pectoris, who is considered to be suffering from acute myocardial infarction with
severe chest symptom. None of the clinical variables studied showed a significant
difference between the two groups. Among the angiographic variables, the degree
of collateral was higher and impaired coronary perfusion distal to the lesion was
more frequently found in unstable angina group. These results suggest that
unstable angina is in a later stage of the ischemic heart disease compared with the
time of the diagnostic angiography in patients with silent obstruction. Silent
obstruction of high degree coronary stenosis is presumably due to the development
of collateral circulation. ————silent obstruction ; percutaneous transluminal
coronary angioplasty ; acute myocardial infarction; unstable angina pectoris ;
coronary stenosis

Percutaneous transluminal coronary angioplasty (PTCA) has become a com-
monly performed therapeutic procedure in patients with coronary artery disease
since Gruentzig et al. performed the first coronary angioplasty in 1977 (Gruent-
zig et al. 1979). The development of this procedure made it possible to study the
short-time course of coronary stenosis (Kimbiris et al. 1984), because patients
undergoing coronary angioplasty are subjected to two consecutive coronary arter-
iograms within a short time (Danchin et al. 1989). Rapid progression of the
coronary artery stenosis was reported by the previous investigators (Bemis et al.
1973), however, silent obstruction of the coronary artery stenosis in a short time
without myocardial infarction has not been studied yet.

In this study, we evaluated the clinical and angiographical morphologic
characteristics of the patients with silent obstruction of the coronary artery
without myocardial infarction in a short time, compared with the patients with
unstable angina pectoris, who are considered to become an acute myocardial
infarction with severe chest symptom (Raffiendeul et al. 1979).

MATERIAL AND METHODS
Patients

From January 1986 to June 1989, 204 consecutive patients who underwent their initial
coronary angiography at our institutions were found to have coronary artery disease suitable
for PTCA and were referred for this procedure (Yambe et al. 1989, 1990a, b). Criteria for
selection of patients for PTCA were those originally suggested by Gruentzig (Gruentzig et
al. 1979) and the National Institute of Health Registry for coronary angioplasty (Levy et
al. 1979). All lesions to be dilated were located on the proximal segments of the coronary
arteries and were judged “high grade” (>70%, reduction of intraluminal diameter) by 3
independent observers.

Patients with restenosis after previous PTCA, those referred for angioplasty of a
saphenous bypass graft or of a totally occluded artery and those having undergone the
initial coronary angiogram at another center were excluded.

Baseline clinical and angiographical characteristics of the patients were studied.
Clinical data at the time of initial characterization comprised age, gender, duration of the
anginal symptoms before the catheterization. Coronary angiography were performed using
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the Judkins technique with 5 Fr catherters. At least 5 views of the left coronary artery and
3views of the right coronary artery were firmed (KXO0-2050; Toshiba Co., Tokyo).
Bi-plane left ventriculography was performed in the 30° right anterior oblique projection
and 60° left anterior oblique projection (KX0-2050, Toshiba Co.). All coronary angiograms
were reviewed by 3 independent observers who were unaware of the subsequent clinical
course of the patients. Coronary perfusion distal to the lesion to be dilated was graded
according to the Thrombolysis in Myocardial Infarction (TIMI) classification (Sheeman et
al. 1987). Collaterals were graded according to the criteria of Rentrop (Rentrop et al. 1985).

Two groups of patients were reviewed. Group 1 comprised patients who developed
complete coronary obstruction (absence of antegrade filling of the coronary artery beyond
the lesion) or functional coronary obstruction (faint and late antegrade filling with no
discernible lumen continuity) at the time of the PTCA, without myocardial infarction
between diagnostic angiography and repeat coronary angiography at the time of the
operation. Group 2 included patients who were suffering from unstable angina pectoris
selected for coronary angioplasty at the time of the diagnostic angiography. Unstable
angina pectoris was defined as angina of recent onset, chronic angina with a recent change
of pattern, or recent onset of angina at rest.

Statistical analysts

Values were expressed in terms of mean+s.0. Comparisons between two groups were
made using Student’s unpaired ¢ tests for continuous variables and y-square tests for
discrete variables. Differences between means were considered significant for p values <O0.
05.

REesuLts
Incidence of mew silent total occlusion

Silent obstruction of the coronary stenosis between the diagnostic angiogra-
phy and later PTCA without myocardial infarction was found in 5 patients (2.5%,
of the entire study group). These 5 patients shows normal left ventriculograms.
Of these, 4 had complete occlusion and 1 had functional occlusion (Fig. 1).

Clinical presentation and angiographic findings

All group 1 patients were men (mean age 62.5+9.7 years). At the time of
diagnostic catheterization, 1 patient (209%,) had angina pectoris and 1 patient
(20%,) had a history of previous myocardial infarction. But they had not any
chest symptom between diagnostic angiography and later PTCA. The coronary
artery to be dilated was the left anterior descending artery in 2 patients (409%,).
The mean degree of stenosis was 72.7+11.3. All patients had short (<10 mm)
stenosis (eccentric in 4 and concentric in 1). Intracoronary filling defects suggest-
ing possible thrombus were seen in 1. Collateral vessels were not seen in these
patients (collateral grade 0) and no patient had impaired coronary perfusion distal
to the lesion to be dilated (TIMI grade 0) at the time of diagnostic angiography.

Twenty-three of the 204 patients had unstable angina pectoris. 18 in group
2 patients were men (mean age 60.949.6 years). At the time of diagnostic
characterization, 4 patients (17.4%,) had a history of previous myocardial infarc-
tion. The coronary artery to be dilated was the left anterior descending artery in
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Fig. 1. Left side: RCA arteriogram in the LAO projection, and ECG. Severe
proxismal stenosis. Right side : Total occlusion of the stenosis 11 days after
without myocardial infarction.

4 patients (17.4%). The mean degree of stenosis was 83.3+13.3. All patients
had short (< 10 mm) stenosis (eccentric in 4 and concentric in 1). Intracoronary
filling defects suggesting possible thrombus were seen in 1. Collateral vessels
were seen in 2 patients (0.26+0.44), and 6 patient had impaired coronary per-
fusion distal to the lesion to be dilated (TIMI grade 2.73+0.44) at the time of
diagnostic angiography.

Factors related to development of mew silent total occlusion or unstable angina
pectoris

None of the clinical variables studied showed a significant difference between
the two groups (Table1l). Among the angiographic variables, the degree of
collateral was higher in group 2 and impaired coronary perfusion distal to the
lesion was more frequently found (Tables 2 and 3).
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TaBLe 1. Baseline characteristics and clinical course of patients with unstable
angina pectoris and silent total coronary obstruction

Spontaneous obstruction

Unstable angina

Factors (n=6) (n=23)
Age (years) 62.56+ 9.7 60.9+ 9.6
Sex (male %,) 83.3 82.6
Duration (months) 14.0+15.6 16.3+27.8
Risk factors
Smoking (pack-years) 13.5+20.9 31.7+32.0
Hypertension (%,) 33.3 78.2
Hyperlipidemia (%) 16.6 21.7
Diabetes mellites (%) 16.6 21.7
Obesity (%) 83.3 47.8
Family history (%) 83.3 21.7
Hyperuricemia (%) 0 8.6

Values are means+s.D.

TaBLE 2. Angiographic morphology of the coronary artery in patients with unstable
angina pectoris and silent total coronary obstruction

Spontaneous obstruction

Unstable angina

Angiographic morphology (n=6) (n=23)
Percent stenosis 72.34+11.3 83.3+13.3 N.S.
Irregular or
smooth (irregular %) 16.6 174 N.S.
Concentric or
excentric (concentric %,) 16.6 34.8 N.S.
Discrete or
diffuse (discrete %,) 100 100 N.S.
Dissection (9%,) 0 4.3 N.S.
Haziness (%) 33.3 0 N.S.
Overhang (%) 0 17.4 N.S.
Values are means+s.D.
N.S., not significant.
TaBLE 8. Coronary perfusion distal to the lesion
Angiographic Spontaneous obstruction Unstable angina
evaluation (n=86) (n=23)
Collateral score 0+0 0.264+0.44 p<0.05
TIMI grade 3+0 2.73+0.44 p<0.05

Values are means+s.D.
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Discussion

Previous studies with repeated coronary arteriograms have demonstrated that
coronary stenosis in patients with angina pectoris is progressive in more than half
of the patients over an interval of 2 or 3 years (Bemis et al. 1973). However,
studies with arteriographic evidence of the natural course of coronary artery
stenosis were limited. PTCA offers a unique opportunity to study the progression
of coronary artery disease over a short period of time in patients who undergo 2
coronary angiograms, 1 for diagnostic and the other for therapeutic purposes,
independently of their clinical symptoms between the 2 examinations.

Silent obstruction of severe coronary artery stenosis amenable to PTCA is not
uncommon and was observed in 2.5%, of our patients. This rate is comparable
with that reported in a previous study of spontaneous obstruction, and the
phenomenon is time dependent (Wijns et al. 1983).

Cohen et al. reported that collateral circulation limits myocardial ischemia as
assessed by the extent of new ventricular asynergy and electrocardiographic
changes during coronary occlusion in patients (Cohen and Rentrop 1986). This
study suggested that the presence of collateral circulation was associated with
occurrence of the acute myocardial infarction. Malinow et al. have shown that
coronary stenosis progressed to complete obstruction in almost half of the patients
on whose stenotic arteries a bypass graft had been placed (Malinow et al. 1973).
This study suggested that sufficient flow to the stenosed coronary artery from the
other vessels might be promotive factor of the stenosis. These reports show the
importance of the coronary collateral circulation in myocardial infarction.

Determination of subsequent silent obstruction or unstable angina pectoris
seems impossible on an individual basis. Moise et al. showed that progression to
complete occlusion was more frequent in men (Moise et al. 1984). However, in
this study, few factors have been related to subsequent silent coronary occlusion.
Our only predictive variables between 2 groups were impaired coronary perfusion
distal to the lesion and higher degree of collateral scores. These results suggest
that unstable angina is in a later stage of the ischemic heart disease compared with
the time of the diagnostic angiography in patients with silent obstruction.

The most plausible explanation is that longstanding high degree stenosis
would stimulate collateral circulation, but abrupt closure of coronary stenosis
would not leave time for collateral vessels to develop. Unstable angina pectoris
is possibly at the stage of abrupt closure of the coronary artery, so they have little
but not sufficient collateral vessels, yet. Silent obstruction is probably caused by
gradual development of coronary stenosis, and they have enough time to wait the
development of good collateral vessels, though there is no collateral circulation at
the time of the diagnostic angiography. Such hypothesis might also explain the
low rate of myocardial infarction in the medically treated patients in the Ran-
domised Coronary Artery Surgery Study, who had severe coronary stenosis (C.A.
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S.S. investigators, et al. 1984). These results suggest that the generally accepted
reasoning, “high degree coronary stenosis implies high risk of coronary occlusion
and high risk of myocardial infarction or other adverse cardiac event” is probably
not warranted.
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