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Of the 5312 cardiac catheterizations peiformed at the Clayton Foundation
for Research Cardiovascular Laboratories from 1974 to early 1981, seven

patients (0.13%) had total occlusion of the left main coronar, artery. All seven

had a history of myocardial infarction, and were markedly symptomatic (New
York Heart Association, Classes III and IV), with anginal pain that had existed
from 2 to 13 years. Left ventricular end-diastolic pressure was notably elevated
in all patients, and ejectionfractions rangedfrom 16% to 69%. In all patients,
there was significant collateral circulatory flow to the left coronary systemfrom
the right coronary artery and its branches. Six underwent coronary artery bypass
at our institution, and one was operated on at another hospital. The six patients
operated on in our institution were markedly improved after the operation.
Our results support previously reported finditgs about patients with total

occlusion ofthe left main coronary artery in that (1) no definitivie clinicalpattern
leads to simple diagnosis, (2) the anomaly is rarely encountered during cardiac
catheterization, and (3) myocardial revasculanization alleviiates symptoms and
prolongs life.

T HERE ARE few recordedl catses of

total OCClU5iOsi of' the left maii coro1-
nary artery (LNICA), and(i a review of the
literlatu-e reveals onmx236 cases repor-te(l. 1-l2
The conditioni is ra-re because of the high

mortality before angiography is possible.
We describe seven cases of total occlusion

of the LMCA encountered in our labora-
tory during a 7-year period.

Materials and Methods

From January 1974 to early July 1981, a

total of 5312 cardiac catheterizations were

performed at the Clayton Foundation for
Research Cardiovascular Laboratories.
Among these, seven patients (0.13%) had
total occlusion of the LMCA. All seven un-

derwent cardiac catheterization because of
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angina pectoris, congestive heart failure,
and the potential for coronary artery by-
pass. The clinical, angiographic, postopera-
tive, and follow-up data of these patients
were analyzed.

Results

Clinical Characteristics

The clinical profiles of the seven patients
are presented in Table I. All patients had

markedly severe symptoms: two were in the
New York Heart Association Functional
Class III, and five were in Class IV. The
average duration of angina, from onset to
time of cardiac catheterization, was 6 years,
ranging from 2 to 13 years. All patients had
a history of myocardial infarction (MI), and
in five cases, there was electrocardio-
graphic evidence of infarction. Two pa-
tients with histories of MI (Nos. 1 and 2)
had no electrocardiographic evidence of in-
farction.

TABLE 1. Clinical Characteristics of Six Patients with Total Occlusion of the Left Main
Coronary Artery

History of Myocardial
Patient Functional Myocardial Infarction by
Number Age/Sex Class Infarction Echocardiography

1 56/M IV +
2 65/M IV + Anteroseptal
3 61 /M IV + Anteroseptal
4 66/M IV + Anteroseptal
5 58/M IV + Infero-posterior

lateral
6 59/M III +
7 58/M Ill +

TABLE 11. Hemodynamic and Angiographic Data in Seven Patients with Total Occlusion of
the Left Main Coronary Artery

Left Ventricular
End-Diastolic Ejection

Patient Cardiac Pressure Fraction Wall
Number Index (mm Hg) (%) Motion

1 1.55 15 23 Diffuse akinesia
2 2.30 16 29 Lateral and

apical akinesia
3 2.16 14 44 Anterior hypokinesia
4 2.16 13 55 Anterolateral and

apical hypokinesia
5 1.76 16 23 Generalized

hypokinesia
6 3.66 16 16 Generalized

hypokinesia
7 2.8 12 69 Anterolateral

and apical hypokinesia
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Hemodynamic and Angiographic Data
(Table II)

The cardiac index was within normal
range in two patients (Nos. 6 and 7). These
patients were in functional Class III, with
elevated left ventricular end-diastolic pres-
sure (LVEDP). Two patients (Nos. 5 and 6)
had generalized hypokinesis of the left ven-
tricle and significant stenosis of the right
coronary artery (RCA), left anterior de-
scending (LAD), and circumflex (Cx) coro-

nary arteries. Patient No. 7 had anterola-
teral and apical hypokinesis with mitral
regurgitation, 40% stenosis of the RCA,
and apparently normal LAD and Cx arte-
ries. The LVEDP was markedly elevated in
all seven patients. The ejection fraction was
mildly impaired in patient No. 4, moder-
ately impaired in No. 3, severely impaired
in Nos. 1, 2, 5, and 6, and normal in No. 7.

Selective coronary arteriography clearly
showed total occlusion of the LMCA in all
seven patients (Figs. 1 and 2). Three pa-

Fig. 1 Selective injection of the left coronary artery shows opacified stump (arrow) of the totally occluded left main
coronary artery.
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Fig. 2 Selective injection of the right coronary artery. The distal portion of the totally occluded left main coronary
artery (arrow) is shown after retrograde filling from collaterals of the right coronary artery.

TABLE Ill. Surgical and Follow-up Data

Patient No. of
Number Bypasses Date of Surgery Follow-up Status

1 6 7/22/80 Good, asymptomatic
2 3 12/1/78 Good, asymptomatic
3 6 8/20/79 Good
4 4 9/27/77 Good, asymptomatic
5 4 7/23/81 Good
6 4 5/1/76 Operated on at another

institution; no follow-up
data

7 4 7/22/81 Good
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Fig. 3 Right anterior oblique projection of right coronary arteriogram shows early filling of left coronary artery
through collaterals.

tients had significant stenosis (75%) of the
RCA. In all patients, the left coronary ar-
tery system had demonstrable and signifi-
cant circulatory flow from the RCA and its
branches (Fig. 3).
There was marked hypokinesis of the left

ventricular wall motion in five patients, and
there was marked akinesis in two.

Surgery

Six of the seven patients underwent coro-
nary artery bypass (CAB) at the Texas
Heart Institute/St. Luke's Episcopal Hospi-
tal, and patient No. 6 was operated on at
another institution (Table I1I).
The six patients who underwent opera-

tion at our institution did remarkably well
during the postoperative period. A total of
27 saphenous vein grafts were implanted.

According to electrocardiographic, enzy-
matic or radionuclide studies, no patient
sustained a perioperative infarction. One
patient experienced atrial fibrillation and
responded to treatment with digoxin. An-
other patient who had a staphylococcal in-
fection that resulted in sternal dehiscence
responded to antibiotic treatment and also
underwent reoperation for sternal re-
wiring.

Since surgery, the average follow-up has
been 21.7 months, with a range of 3 to 49
months. All six patients who underwent op-
eration at our institution were alive as of
October, 1981.

Discussion

The gravity of total occlusion of the
LMCA is evident by the poor prognosis and
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clinical course of patients with this form of
coronary artery disease. Overall, there
were 36 reported cases of total occlusion of
the LMCA (Table IV). Goldberg3 reported
six patients wvhose symptoms ranged fi-om
Class I through Class IV. Of these, four
underwent CAB wvith good results, but one
died on the third day after operation. Xalle4
reported four patients in Classes III and IV,
all of whom underwvent CAB wvith good re-
sults. Of these four, one required conconmi-
tant left ventricular aneurvsmectomv and
died 2 months after surgery. Three cases of
total occlusion of the LNICA wvere reported
by the Cleveland Clinic in 1975;8 however,
Valle1 in 1979 cited a total of 14 cases seen at
that institution. Greenspan7 reported five
patients wvith total occlusion of the LMICA.
Four underwvent CAB with good results,
but the fifth patient died on the sixth day
after catheterization wvhile awvaiting sur-
ger. Crosby3 reported four cases, all of
wvhom wvere receiving medical treatment.
Trnka" reported three patients who un-
derwent CAB wvith good results. Other
cases were reported by Reul,"' Hamby,12
Kershbaum,9 Nih, and Sutherland.'
Sutherland, however, reported the only pa-
tient wvho had associated congenital stenosis
of the pulmonary valve.
Our series of patients is similar to previ-

ously reported cases. All wvere markedly
symptomatic and had significant impair-
ment of left ventricular function. Timely
myocardial revascularization contributed
to the prolongation of life and alleviation of
symptoms.

Survival among patients wvith total occlu-
sion of the LMCA could be correlated with
the rate at wvhich the occlusion of the v-essel
occurred. Gradual occlusion could have
allowed adequate time for a functionally
significant collateral circulation to develop.
One study of 50 patients with left main
coronary artery stenosis,13 however, failed
to indicate any protective effect of the col-
lateral vessels upon left ventricular func-
tion. In contrast, Valle4 reported the func-
tionally significant role of the collateral
circulation in his series of patients wvith total
occlusion of the LMICA. The same func-

tional significance of the collateral vessels in
both patient survival and maintenance of
global function of the left ventricle was re-
ported by Goldberg,3 Frve,i Greenspan.
and Trnka.'' In oUI- series, the relatively
preserved ventricular functioin was associ-
ated with a well-developed collater-al circu-
lation.

Total occlusion of' the left nmain coronary
artery generally elicits a grim1 prognosis;
howeveri, the theoretically poor- clinical pre-
sentation may vary, as noted anmong all the
cases reported in the literature. There is no
doubt, however, that coronary revascular-
ization is associated wvith prolongation of
life and alleviation of svmptoms in this
group of patients.

Summary

The clinical, hemodyinamic, anigio-
graphic, surgical and follow-up data of
seven patients with total occlusion1 of the
left main coronary artery are repor-ted.
This rare fornm of coronary artery disease
was seen in seven of the 5312 patients who
under-wvent cardiac catheterization in our
laboratory. All seven had coronary arterv
bypass. The six patients wvho underwent
operation at our institutLion experienced
good results.

In the literature, there are 36 previously
reported cases of' total occlusioin of the left
main coronary artery. Of these, 21 patieints
underwent coronary artery bypass, with ap-
parently good results in 19. Two died-one
immediately after operation, and the other
2 nmonths thereafter.
When possible, coronary artery bypass

aids in prolonging life and alleviating
svmptonms of patients wvith total occlusion of
the left main coronary artery.
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