ACUTE LEFT MAIN CORONARY ARTERY OBSTRUCTION
WITH MYOCARDIAL INFARCTION
—— Reperfusion Strategies, and the Clinical and Angiographic Outcome —
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We studied the clinical and angiographic outcomes in 8 patients with acute left
main coronary artery obstruction. Intracoronary thrombolysis with 1.2x10°
units of urokinase was performed in 3 patients during preparation for per-
cutaneous transluminal coronary angioplasty (PTCA), and failed in all 3 cases.
In 2 patients, the left main coronary artery was recanalized by intracoronary
thrombolysis with 3.6 and 4.8 X 105 units of urokinase, respectively. PTCA was
attempted either before or after intracoronary thrombolysis in 5 patients and
achieved reperfusion in all 5 cases. However, 2 of the 8 patients had persistent
high-grade residual stenosis 69% and 89% luminal reduction, respectively.
Emergency coronary artery bypass grafting was successfully performed in these
2 patients, and both are currently alive. Although intraaortic balloon counter-
pulsation was performed in all 8 patients, 2 died acutely from pump failure in
the catheterization laboratory. One patient died later due to congestive heart
failure. The factors favoring survival were right coronary artery dominance and
a well-developed collateral circulation.
Our findings suggest that PTCA is a useful strategy for reperfusion following
acute left main coronary artery occlusion. When PTCA cannot achieve suffi-
cient revascularization, emergency coronary artery bypass grafting should be
performed. To control pump failure, intraaortic balloon counterpulsation is in-
sufficient in some cases and more aggressive measures may be required.

(Jpn Circ J 1993; 57: 891—897)

LEFT main coronary artery obstruction

associated with acute myocardial in-
farction is quite rare! Much of the myocar-
dium of the left ventricle is perfused by the
left main coronary artery, so its acute ob-

struction in the absence of adequate collater-
al circulation causes cardiogenic shock and is
usually rapidly fatal?

Reperfusion therapy has become a com-
mon treatment for acute myocardial in-
farction? and has recently been attempted
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been some reports of acute left main coro-
nary artery obstruction3-®¢ but each series
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TABLE I PATIENT CHARACTERISTICS

Case# Age Sex Shock sBP
1 61 M + 50
2 70 M + 70
3 55 M + 76
4 63 M + 40
5 62 M — 104
6 67 M + 80
7 62 M + 60
8 57 M + 82
Abbreviation. sBP, systolic Dblood pressure

(mmHg).

included only 1 survivor. Accordingly, eval-
uation of the influence of the method of
reperfusion on the clinical outcome in pa-
tients with acute left main coronary obstruc-
tion is extremely difficult. In fact, only 1
study” which included a considerable number
of patients has investigated the influence of
reperfusion strategy on the clinical outcome
in this context, and the correct reperfusion
strategy to adopt for acute left main coro-
nary artery obstruction remains unclear.

We have treated 8 patients with acute left
main coronary artery obstruction in the past
3 years. In this report, we describe the re-
perfusion procedures we used, and the clini-
cal and angiographic outcomes in these 8 pa-
tients. We also compare the results with the
only available previous report.

SUBJECTS

A total of 8 patients with acute left main
coronary artery obstruction were admitted to
our hospital from 1988 to 1991. Their clini-
cal characteristics are shown in Table I. All
8 patients were men between 55 and 70 years
old (mean+SD: 63+4 years). Seven pa-
tients presented with cardiogenic shock.

The angiographic and hemodynamic find-
ings, the treatment strategy, and the clinical
outcome are summarized in Table II.

Angiographic findings

Right coronary angiography could not be
performed in 1 patient due to extremely
poor hemodynamics. Good collaterals were
observed in 3 of the 7 patients 43% in whom
right coronary angiography could be per-
formed before reperfusion therapy. The left
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main coronary artery had already re-
canalized spontaneously in 1 case, but
showed subtotal or total obstruction in the
remaining 7 patients (Table II).

Electrocardiographic findings

ST segment elevation in the precordial
leads was seen in 4 of the 8 patients (Table
I1I), while ST depression was observed in
the other 4. ST segment depression in leads
II, 111, and/or aVF was seen in all 8 patients.

RESULTS

Treatment Strategy and Acute Outcome
While preparations were made for emer-
gency precutaneous transluminal coronary
angioplasty (PTCA), intracoronary throm-
bolysis was performed in 6 patients. The
other 2 patients were treated directly with
PTCA. Initially, 1.2 105 units of urokinase

was given by bolus intracorcnary infusion,
followed by infusion at a rate of 0.24Xx10°
units/min. Emergency PTCA was performed
according to standard methods using a flex-
ible, movable guide wire and a balloon ca-
theter.

Initial intracoronary thrombolysis with
1.2><105 units of urokinase failed to achieve
reperfusion in 3 patients (Table II). Because
their poor hemodynamic condition and the
uncertainty of achieving successful reperfu-
sion by thrombolysis did not allow us to con-
tinue thrombolytic therapy in these patients,
we performed PTCA immediately after

- bolus administration of urokinase. Two pa-

tients had better hemodynamics, which
allowed us to administer more than 1.2 X105
units of urokinase, and the left main coro-
nary artery was recanalized to a residual ste-
nosis of 56% and 54%, respectively. Ap-
proximately 20 min was required to achieve
recanalization. In these 2 patients, since
antegrade flow of TIMI grade III was
achieved after thrombolysis, PTCA was not
attempted. In the patient with spontaneous
recanalization, urokinase was administered
but the grade of residual stenosis did not
change.

PTCA was attempted in 5 patients, includ-
ing the 3 who failed thrombolysis with
1.2 105 units of urokinase, and successful
revascularization was achieved in all 5 pa-
tients. The grade of residual stenosis in
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TABLE III ST SEGMENT CHANGES IN THE ADMISSION 12-LEAD ELECTROCARDIOGRAMS

Case# 1 1 11 aVg aV, aVg V, Vv, Vs Vs Vs Vs
1 tt . ! t t1 i - t1 tt Tt tt tt
2 - i ! t — i - i v i i i
3 ! ! — t ! - - b Vi i T i
4 — ! | — — ! — t t i - -
5 ! T Vi t — Ll tt tt tt tt t1t !
6 — . | i tt il H I ll Vi VA Vi
7 1 Vi | ! t sl L i s I Vi L
8 - ! ! — t ! t t t - - -

V. ST depression=0.1 mV 10<0.2mV; } |, ST depression=0.2mV,; t, ST elevation=0.1 mV t0<0.2 mV;
t t, ST elevation=0.2 mV; —, ST deviation within+0.1 mV.

TABLE IV CATHETERIZATION DATA IN THE CHRONIC PHASE

Cuset c Lve EDVI ESVI cr PCW PAP  LVEDP
ase LMCA  pp(w)  (mim?)  (mim?)  (Umintm2)  (mmHg)  (mmHg)  (mmHg)
L, 20% (Bd) 51% (43d) 8 23 34 6 2310 10

28% ( 5m) 48% ( 5m) 50 24 2.75 7 24110 8
s 36% (34d) 35% (34d) 102 67 3.46 14 3311 14
27%(14m) 34% (14m) 135 88 2.66 2 #2110 28
5 patent g.  58% ( Im) 7 34 — — — —
63% (37d)
, patent g, 51% ( Im) 68 33 2.98 8 24110 12
77% (45d)
8 66% ( 3w) 52% ( 3w) 79 34 3.00 5 1417 -

Abbreviations. LMCA, left main coronary artery; EDVI, end-diastolic volume index; ESVI, end-systolic volume
index; Cl, cardiac index; PCW, pulmonary capillary wedge pressure; PAP, pulmonary artery pressure; LVEDP,
left ventricular end-diastolic pressure; g, graft; d, days; w, weeks.

these 5 patients was 36 +35% (range: 7 —
89%). Overall, reperfusion was achieved
in all 7 patients with angiographic occlusion
by thrombolysis alone, thrombolysis fol-
lowed by PTCA, or primary PTCA. The fi-
nal grade of residual stenosis after reperfu-
sion was 42+30% in these 7 patients and the
duration from onset to reperfusion was 210
+ 77 min. Coronary artery bypass grafting
was performed as an emergency procedure
in 2 patients because of high-grade residual
stenosis of the left main coronary artery.
Acute death due to pump failure occurred
in the catheterization laboratory in 2 of the 7
patients who underwent reperfusion therapy.

In both cases, the systolic blood pressure was
<50 mmHg.

Intraaortic balloon counterpulsation was
performed in all 8 patients. The hemody-
namic state reached Forrester subset I in 4
patients and subset II in 1, while it remained
in subset IV in 1 patient. The other 2 pa-
tients were thought to have been in subset
1V, because they died acutely of pump fail-
ure in the catheterization laboratory.

Late Mortality and Predischarge Angio-
graphic and Hemodynamic Findings

One patient died of congestive heart fail-
ure on the 42nd hospital day. The predis-
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charge angiographic and hemodynamic find-
ings of the 5 survivors are summarized in
Table IV. Among the 3 survivors treated
with PTCA, residual stenosis of the left main
coronary artery was <50% in 2 cases (28%
and 27%, respectively). In the 2 patients
who received emergency coronary artery
bypass grafting after PTCA or intracoronary
thrombolysis, residual left main coronary
artery stenosis was 63% and 77%, respec-
tively. The left ventricular global ejection
fraction was >50% in 4 of the 5 survivors,
but it was low (34%) in the other patient.
Left ventricular volume increased in 1 pa-
tient. The hemodynamic state was Forrester
subset I in all 5 survivors.

DISCUSSION

The main finding of this study was that
although reperfusion was achieved in all 7
patients by thrombolysis alone, thrombolysis
followed by PTCA or primary PTCA, the
grade of residual stenosis was relatively high
(42+30% luminal reduction). As a conse-
quence, 2 patients required urgent emergen-
cy coronary artery bypass grafting, while
acute death occurred in 2 cases and late
death occurred in 1 case, resulting in a mor-
tality rate of 43%. All 5 survivors had a
well-developed right coronary artery and
good collaterals were noted in 3 cases.

Only 4 of the 8 patients has ST segment
elevation in the precordial leads and/or leads
I and aVL, indicating acute anterior and/or
lateral infarction. Although acute left main
coronary artery obstruction generally pro-
duces signs of extensive anterior infarction
on the electrocardiogram$—1° ST segment
elevation is not observed in some cases!!:!2
In our series, ST depression was observed in
the precordial leads of 4 patients and de-
pression was observed in leads II, ITI, and/or
aVF of all 8. Therefore, widespread ST de-
pression in both the precordial and inferior
leads in association with poor hemodynam-
ics, as well as ST elevation in the precordial
leads, are indicators of acute myocardial in-
farction associated with left main coronary
artery obstruction. Variations in left coro-
nary artery distribution and dominance, as
well as in the extent of the collateral circula-
tion, would account for the different electro-
cardiographic findings.
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Reperfusion was achieved in all 7 patients
in whom it was attempted by thrombolysis
alone, thrombolysis followed by PTCA, or
primary PTCA. Because of extensive ven-
tricular ischemia, reperfusion must be
achieved rapidly in such patients. Therefore,
intracoronary thrombolysis was performed
during preparation for PTCA. The intra-
coronary thrombolysis regimen used in this
study (“brief and low-dose thrombolysis”)
achieved reperfusion in 2 of the 5 patients
with persistent occlusion. Therefore, throm-
bolysis alone did not achieve a satisfactory
reperfusion rate, at least within a short time,
because thrombolysis usually requires 30—40
min to be effective!> Moreover, although
there have been reports which have included
a survivor after acute left main coronary
artery obstruction was treated by throm-
bolysis?-14 a recent study demonstrated that
thrombolysis did not reduce mortality in pa-
tients who had acute myocardial infarction
with cardiogenic shock? Our present results,
together with those of the earlier study? indi-
cate that thrombolysis is an inadequate re-
perfusion strategy in patients with left main
coronary artery obstruction, which is a situa-
tion in which rapid reperfusion is mandatory.

Reperfusion was successful in all 5 patients
who underwent PTCA. This result is com-
parable with that reported by O’Keefe et al?
who stated that 9 out of 10 patients with
acute left main coronary artery occlusion
were successfully revascularized by PTCA.
Evidence has been accumulating that PTCA
reduces the mortality of infarct patients who
had cardiogenic shock. Bates and Topol!>
reviewed the literature and found 14 reports
regarding the use of PTCA for cardiogenic
shock associated with acute myocardial in-
farction. PTCA achieved reperfusion in
73% of the patients and reduced the mortal-
ity from 65—80% (following thrombolysis)
to 44%15 Although this study was carried
out retrospectively and had a small number
of cases, previous reports!>-1¢ and the pres-
ent study both indicate that PTCA is the best
strategy for the treatment of acute left main
coronary artery obstruction.

Although PTCA reperfused the acutely
occluded left main coronary artery, the
grade of residual stenosis was relatively high
in some patients. Because the left main
coronary artery has a larger diameter than
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the other coronary arteries, successful dila-
tion requires a marked reduction in stenosis.
Moreover, the lesion is often fragile and un-
stable in patients with acute occlusion, which
may explain the relatively inadequate revas-
cularization of our patients. In patients with
insufficient revascularization, emergency
coronary artery bypass grafting is necessary.

Among the 7 patients who received re-
perfusion therapy, acute death occurred in 2
and late death occurred in 1. Only the re-
port of O’Keefe et al’ is available for com-
parison with our results. In their study, 4
out of 10 patients died in the catheterization
laboratory and late death occurred in
another 2 patients. These results are similar
to ours. Both studies indicate that although
PTCA is a useful strategy for the initial
treatment of acute left main coronary artery
occlusion, additional aggressive treatment is
also necessary.

ATl nae ~la st 43~ Thall +
AanOUgn iNtraasdiiuc 0aulon Coun terpulsar

tion was used to assist the heart in all 8 pa-
tients, 2 of the patients died acutely of pump
failure. In the face of profound myocardial
damage and refractory shock, reperfusion
cannot rapidly restore severely depressed
ventricular function!” Our study and pre-
vious studies indicate that intraaortic balloon
counterpulsation is also not sufficient to con-
trol pump failure in some patients with left
main coronary artery obstruction. Thus, for
treatment of acute left main coronary artery
obstruction associated with severe pump fail-
ure, more aggressive procedures may be
necessary. Recently, some reports!®19 have
demonstrated that percutaneous cardio-
pulmonary support is more effective than
intra-aortic balloon counterpulsation. Un-
fortunately, a percutaneous cardiopulmonary
support device was not available when these
patients were admitted.

The right coronary artery was well de-
veloped in all 5 survivors and good collater-
als were also observed in 3 patients. In pre-
vious case reports, the right coronary artery
was dominant in 18 of 19 survivors?2? indicat-
ing that right coronary dominance is essen-
tial for survival in this situation. Previous re-
ports also reveal that 8 out of 18 patients had
collateral circulation and that 2 patients
without collaterals died?° Thus, good col-
lateral circulation appears to be another
factor related to survival.
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