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Emergency Surgical
Treatment for Total
Left Main Coronary

Artery Occlusion
A Report of 2 Cases

Treatment of total left main coronary artery occlusion is rarely reported (84 chronic and
acute cases in the world literature), due to the high mortality rate from massive myocar-
dial infarction. Acute occlusions have been treated with intracoronary streptokinase, with
percutaneous transluminal coronary angioplasty, or with both. To date, there has been
no report of successful surgical revascularization in an acute case. We present 2 cases
of surgically treated patients who survived total left main coronary artery occlusion that
appears to have been acute, or acutely evolving. Both patients had an 80% or greater
stenosis of the right coronary artery, yet have remained in New York Heart Association
functional class | or Il postoperatively. We attribute this not only to the aggressive surgi-
cal approach, which enabled reperfusion to be achieved within 2 hours of total occlusion,
but to the protective effect in these patients of right coronary-to-left anterior descend-
ing collaterals. (Texas Heart Institute Journal 1993;20:55-9)

otal left main coronary artery (LMCA) occlusion is rare, with reported oc-

currence rates of about 0.04% to 0.42%' at coronary angiography. The

Coronary Artery Surgery Study? reported 12 cases of total LMCA occlusion
out of 20,197 patients. Goldberg and colleagues’ reported 6 cases among 2,200
patients studied arteriographically, and Mora and associates* reported 6 cases
among 9,000 patients similarly investigated. To our knowledge, only 84 cases (ex-
cluding those discovered at autopsy) have been reported in the world literature.25¢
Most of these have been instances of chronic complete occlusion.

Acute total LMCA occlusion is a common cause of sudden death because of its
association with massive anterior myocardial infarction. We found 5 reports de-
scribing 8 patients with sudden total obstruction of the LMCA who were treated
with intracoronary streptokinase, with percutaneous transluminal coronary angio-
plasty, or with both.!71°

The present report describes 2 cases of myocardial salvage and reversal of car-
diogenic shock after surgical reperfusion.

Case Reports

Patient 1

A 66-year-old man was admitted to our coronary care unit 4 hours after an ante-
rior myocardial infarction. Intravenous thrombolysis was immediately instituted.
In spite of medical treatment, several episodes of angina at rest occurred during
the days that followed. An echocardiogram showed dyskinesia of the apex and
intraventricular thrombus. Seven days after admission, during transfer to our cathe-
terization laboratory, a severe clinical deterioration occurred, with recurrence of
crescendo angina, ST-segment elevation in the anterior leads, and cardiogenic
shock. Systolic arterial pressure was less then 50 mmHg, despite a full intravenous
inotropic regimen. Coronary angiography, performed immediately using the
Judkins technique, demonstrated a total occlusion of the LMCA (Fig. 1). Selective
infusion of nitroglycerin (0.4 mg) and urokinase (300,000 U) directly into the
LMCA was unsuccessful. Aortic root angiography showed a wide, dominant right
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Fig. 1 Left cordnary arteriogram: complete occlusion of the
left main coronary artery (case 1).

coronary artery, with 85% stenosis in the mid por-
tion (Fig. 2). The distal left anterior descending
(LAD) coronary artery and marginal branch of the
circumflex coronary artery were filled from the right
coronary artery system. In the meanwhile, despite
infusion of both dopamine and dobutamine, there
was no clinical and hemodynamic improvement, so
we decided an emergency surgical revascularization
was necessary. Cardiopulmonary bypass was started
2 hours after the onset of symptoms. Vein grafts were
anastomosed to the LAD artery, to the obtuse mar-
ginal and posterolateral branches of the circumflex,
and to the posterior descending branch of the right
coronary artery.

The postoperative course was uneventful, and a
rise in serum enzymes was noted, without evidence

of new Q waves. The patient was discharged on the
14th postoperative day. Six months later, left ventric-
ulography revealed apical dyskinesia, with an ejec-
tion fraction of 42%; and coronary arteriography
confirmed total occlusion of the LMCA and patency
of the vein grafts (Figs. 3 through 5). Three years
after surgery, the patient remains stable and in New
York Heart Association (NYHA) functional class II.

Patient 2

A 60-year-old man was admitted to our coronary care
unit in severe pain due possibly to a myocardial in-
farction. Twelve years earlier, he had sustained an
uncomplicated inferior myocardial infarction, and he
had a 2-year history of typical exertional angina. In-

Fig. 3 Postoperative left coronary arteriogram confirming total
occlusion of left main coronary artery (case 1).

Fig. 2 Aortic root angiography reveals a dominant right
coronary artery with 85% stenosis in the mid portion (case 1).

Fig. 4 Postoperative coronary arteriogram: patency of the vein
graft to the left anterior descending coronary artery (case 1).

56 Emergency Surgery for Total Left Main Coronary Artery Occlusion

Volume 20, Number 1, 1993



Fig. 5 Postoperative coronary arteriogram: patency of the
vein graft to the circumflex (case 1).

travenous nitroglycerin infusion was begun immedi-
ately. Physical examination was unremarkable. The
electrocardiogram showed normal sinus rhythm, left-
axis deviation, and nonspecific ST-T wave changes.

Myocardial enzyme levels were measured every
4 hours on the 1st day, and once daily thereafter. The
maximum creatine kinase level was 923 IU/L, with
an MB fraction of 8.5%. Fourteen days after admis-
sion, the patient developed acute and heavy pre-
cordial pain; electrocardiography showed new ST-
segment depressions (3 mm), without Q waves, in
leads I, aVL, and V, to V,. At this time, he had sinus
tachycardia and a blood pressure of 80/50 mmHg.
Intravenous administration of nitroglycerin was un-
successful, and coronary arteriography was per-
formed immediately. The ostium and the LMCA were
totally occluded (Fig. 6), and the right coronary ar-
tery had an 80% stenosis. The distal left anterior de-

Fig. 6 Left coronary arteriogram: complete occlusion of the
left main coronary artery (case 2).

scending and circumflex arteries were visualized via
collaterals from the right coronary artery (Fig. 7). Left
ventriculography showed an enlarged ventricle with
severe diffuse hypokinesia. The ejection fraction was
23%. The patient was referred for immediate revas-
cularization. Saphenous vein grafts were placed to
the right posterior descending, left anterior descend-
ing, 1st diagonal, and 1st circumflex marginal arter-
ies. One year after surgery, the patient is in New York
Heart Association functional class I.

Discussion

Treatment of total acute LMCA occlusion is rarely re-
ported because of the low survival rate: it is usually
associated with a massive myocardial infarction, and
patients are, of necessity, dependent upon collateral
circulation from the right coronary artery.

Our review of published reports shows that all 8
survivors of acute occlusion of the LMCA suffered
acute myocardial infarction with an important reduc-
tion in ejection fraction. Six of these patients were
treated with intracoronary streptokinase,'”° 1 with
percutaneous coronary angioplasty,” and 1 with aor-
tic counterpulsation.® We have found no report de-
scribing survival after surgical treatment of acute,
complete occlusion of the LMCA. We cannot be cer-
tain that occlusion in our 2 patients was acute, since
the available evidence is circumstantial; yet we feel
that emergency surgical intervention, without medi-
cal therapy or mechanical ventricular assistance,
saves time in cases of acute, total LMCA occlusion
and enables myocardial salvage.

Both our patients had an 80% or greater stenosis
of the right coronary artery, yet their postoperative
functional class upon long-term follow-up has been
NYHA I or II. We attribute this not only to the ag-

Fig. 7 Selective right coronary arteriogram: dominant right
coronary artery with 80% stenosis in the mid portion. The left
coronary tree is filled with collaterals (case 2).
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gressive surgical approach, but to the protective ef-
fect of right coronary-to-LAD collaterals in these 2
patients with right coronary artery dominance (al-
though their collateral circulation was insufficient to
prevent cardiogenic shock). Two other factors con-
tributed to the success: no life-threatening arrhyth-
mias occurred in either patient; and the total LMCA
occlusions occurred during working hours in the
catheter laboratory and the coronary care unit, so
proper therapy was started immediately, while a sur-
gical team was on standby. Surgical reperfusion was
achieved within 2 hours of occlusion.
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Editorial Comment

Obstruction or stenosis of the left main coronary ar-
tery (LMCA) is a very serious problem, and acute
total obstruction is usually a catastrophic event. This
has been recognized for a long time, and it has been
documented that even diagnostic cardiac catheter-
ization studies can lead to serious sequelae and
death in the presence of left main coronary steno-
sis—most likely due to transient aggravation of pre-
existing flow limitations and myocardial ischemia. In
our own catheterization laboratories, we docu-
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mented the risk of serious complications during
catheterization in the presence of left main disease,
and we made suggestions to minimize that risk.’
Analysis of cardiac-catheterization-related mortality
has repeatedly revealed that severe left main disease
is the predominant contributing factor. The Coronary
Artery Surgery Study (CASS)? noted a 7-fold increase
in risk of death, in the presence of LMCA disease;
and other investigators*> have detected LMCA dis-
ease in 46% to 75% of cardiac-catheterization-related
deaths.

Acute total obstruction of the LMCA is almost in-
variably fatal, since the myocardium in jeopardy may
be 70% to 95% of the entire left ventricular muscle
mass, depending on the dominance of the circum-
flex artery’s distribution. However, if obstruction of
the left main coronary artery occurs chronically, al-
lowing time for collateral-flow channels to develop,
survival after total occlusion is indeed possible. In
5,312 consecutive patients undergoing cardiac cathe-
terization studies in the Clayton Cardiovascular Labo-
ratory at our institution, 7 patients were found to
have total obstruction of the left main, with the en-
tire myocardial blood flow coming from the right
coronary artery and its branches collateral to the
LCMA.® All of these patients were highly symptom-
atic, but improved dramatically upon surgical revas-
cularization.

In the above article, Lijoi and colleagues present
2 cases wherein successful salvage was accom-
plished in the presence of total obstruction of the left
main coronary artery. The authors present strong
circumstantial evidence supporting their contention
that LMCA obstruction became total in the hours pre-
ceding the angiographic study. Unfortunately, de-
finitive evidence of the time frame in which
obstruction becomes total is possible only when
patients undergo 2 angiographic studies: the 1st per-
formed anywhere from a few hours to a day or so
before the acute event, and the 2nd performed after
the event. I suspect that during the minutes preced-
ing angiographic demonstration of total left main ob-
struction, the myocardium escaped necrosis by
means of blood flow through collaterals from the
right coronary artery, or through a very small com-
promised lumen of the LMCA itself. The authors must
be lauded, however, for their prompt action and for
2 successful outcomes in the face of almost certain
fatality.

Virendra S. Mathur, MD,
Department of Adult Cardiology,
Texas Heart Institute,
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