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Introduction and objectives. Surgical revasculariza-
tion is the procedure of choice for unprotected left main
coronary artery stenosis, but it may be unsuitable in some
patients. We report short- and medium-term outcomes of
percutaneous coronary intervention for unprotected left
main coronary artery stenosis in a series of patients who
were poor candidates for surgery.

Patients and method. Descriptive study of a historic
cohort of consecutive patients with unprotected left main
coronary artery stenosis who were not candidates for sur-
gery, treated with percutaneous coronary intervention at a
single center between April 1999 and December 2003.

Results. A total of 83 patients (mean age 72 [9] years)
were included. Twenty patients (24%) were in shock on
presentation. Surgery was considered unsuitable becau-
se of unacceptable surgical risk, poor condition of the dis-
tal vessels or comorbid conditions in 61 (73.5%) patients,
or acute myocardial infarction in 22 (27%). An intraaortic
balloon pump was used in 34 (40%); abciximab in 30
(36%) and stenting in 79 (95%) procedures. The interven-
tion was considered successful in 76 patients (92%). To-
tal in-hospital mortality was 28.9% (55% in patients with
acute myocardial infarction and 20% in those without acu-
te myocardial infarction). Median follow-up was 17
months. Average survival was 19.7 (2) months. Eighteen
(22%) patients were hospitalized again for a new ische-
mic event, and 14 (17%) underwent revascularization. In
9 cases (10.8%) a new angioplasty was performed, and
in 5 (6.0%) surgical revascularization was necessary.

Conclusions. Percutaneous coronary intervention is
an option for revascularization in left main coronary artery
stenosis in patients who are poor candidates for surgery,
although in-hospital and long-term mortality remain high.
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Resultados a corto y medio plazo 
del intervencionismo coronario percutáneo sobre
el tronco coronario común izquierdo no protegido
en pacientes malos candidatos 
para revascularización quirúrgica

Introducción y objetivos. La revascularización quirúr-
gica es el tratamiento de elección de la enfermedad del
tronco común izquierdo no protegido, si bien la cirugía
puede estar desaconsejada en un número variable de es-
tos pacientes. Se analizan los resultados de la angioplas-
tia coronaria en la enfermedad de tronco común izquierdo
no protegido en pacientes malos candidatos a cirugía. 

Pacientes y método. Estudio observacional de una
cohorte histórica de pacientes consecutivos con enferme-
dad de tronco común izquierdo no protegido, no candida-
tos a cirugía, tratados con angioplastia entre abril de
1999 y diciembre de 2003. 

Resultados. Se incluyó a 83 pacientes con una edad
media de 72 ± 9 años. Se presentaron en shock 20 (24%)
pacientes. No se realizó cirugía por alto riesgo, malos le-
chos o comorbilidad en 61 (73,5%) y por infarto agudo en
22 (27%). Se utilizó balón de contrapulsación en 34
(40%), abciximab en 30 (36%) y stent en 79 (95%). Se
consideraron exitosos 76 procedimientos (92%). La mor-
talidad hospitalaria fue del 28,9% (55% en pacientes con
infarto agudo, 20% sin infarto agudo). Con una mediana
de seguimiento de 17 meses, la supervivencia media fue
de 19,7 ± 2 meses. Reingresaron por cardiopatía isqué-
mica 18 pacientes (22%). En total, 14 pacientes (17%) re-
cibieron nueva revascularización, 9 (10,8%) por vía per-
cutánea y 5 (6,0%) quirúrgica. 

Conclusiones. La angioplastia coronaria es una alter-
nativa para la enfermedad de tronco común izquierdo no
candidata a revascularización quirúrgica, aunque con una
mortalidad hospitalaria y a largo plazo elevada.

Palabras clave: Angioplastia coronaria. Cardiología in-
tervencionista. Stent.
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INTRODUCTION

Since the demonstration of its advantages over med-
ical treatment,1 surgical revascularization has been
considered the treatment of choice for significant dis-
ease of the left main coronary artery (LMCA).2 Des-
pite similar short-term results, the greater number of
long-term events observed with percutaneous coronary
intervention (PCI) in several clinical trials3 does not
currently recommend this approach in patients with
LMCA disease who are good candidates for revascu-
larization surgery.4 PCI is considered the revascular-
ization treatment of choice only when the LMCA is
protected by a permeable graft.

The number of potential patients with significant
LMCA disease who are poor candidates for surgical
revascularization is unknown. The increase in the
mean age of patients referred for coronary angiogra-
phy, along with the more frequent use of PCI in acute
myocardial infarction (AMI),5 favors an increase in the
diagnosis of significant LMCA disease in patients who
are poor candidates for surgery (either because of poor
background characteristics or unstable hemodyna-
mics). The advances made in PCI, especially the al-
most systematic use of coronary stents, have made this
an alternative to medical treatment in patients with
LMCA who should not undergo surgery.6,7 However,
few data are available on the short and long-term out-
comes of this technique.

The aims of the present study were: a) to present in-
hospital and short and mid-term PCI results in patients
with significant, unprotected LMCA who were poor
candidates for revascularization surgery, and b) to de-
termine the possible variables associated with different
outcomes in these patients.

PATIENTS AND METHODS 

Design

This was an observational, retrospective, single cen-
ter study involving a historic cohort of patients. 

Patient Selection

The study subjects were all those patients who,
between April 1 1999, and December 31, 2003, were

consecutively diagnosed with significant, unprotec-
ted LMCA disease and who were treated with PCI
due to their status as poor candidates for revascula-
rization surgery (PCI was defined as an attempt to
pass an intracoronary catheter through the lesion,
even if this could not be finally achieved). All pa-
tients underwent prior evaluation in the cardiovascu-
lar surgery department of our hospital, except when
LMCA treatment was indicated in the background of
an AMI (primary or rescue angioplasty) or cardio-
genic shock. At our center there is consensus that ur-
gent surgical revascularization is not indicated in
such cases due to the risks associated with this treat-
ment. Patients with LMCA who were good candi-
dates for revascularization surgery but were elective-
ly treated with PCI (i.e., surgery was rejected by the
patient or by the attending interventionist) were ex-
cluded.

Definitions

– Significant LMCA disease: ≥50% (by diameter)
stenosis of the reference segment.

– Unprotected LMCA: absence of permeable anas-
tomosed grafts involving the left coronary artery. All
PCI procedures performed within 48 h of the onset of
an AMI were considered to have been performed in an
AMI background.

– Emergency: a procedure performed outside of nor-
mal scheduling that obliged the postponement of a
programmed procedure, or which required the
catheterization room to be opened outside of normal
working hours.

The Parsonnet8 and Euroscore9 surgical risk indices
were calculated according to their logistic regression
models. The LCMA lesion was termed distal when its
treatment required balloon inflation or stent implanta-
tion in the ostium of the circumflex or anterior de-
scending artery, ostial when it was situated within 5
mm of the ostium of the left coronary artery, and me-
dial when in all other locations.

– Left ventricular function: measured by echocar-
diography or ventriculography. The highest in-hospital
value recorded was that considered in the multivariate
models. 

– Cardiogenic shock: invasive systolic blood pres-
sure of <80 mm Hg (or <90 mm Hg with inotropic
support) with signs of peripheral hypoperfusion.

– Angiographically successful PCI: procedure re-
sulting in a residual stenosis of the LMCA lesion of
<20% with a distal TIMI III (thrombolysis in myocar-
dial infarction III) flow.

– Successful procedure: angiographically successful
PCI with no worsening of the hemodynamic status nor
any other major complications (death in the catheteri-
zation room, cerebrovascular accident, AMI in the 12
h following the procedure).
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ABBREVIATIONS

ECG: electrocardiogram.
AMI: acute myocardial infarction.
PCI: percutaneous coronary intervention. 
LMCA: left main coronary artery.



– AMI during follow-up: appearance of new Q
waves in electrocardiograms (ECG) performed during
follow-up, or an increase in creatine-kinase (CK) over
twice our centers’ reference value for our center plus
significantly increased MB levels. 

– Combined event: death, non-fatal AMI, or new
revascularization of the LMCA during follow-up.

Procedure

Decisions on the interventionial techniques and de-
vices used, and on whether to use glycoprotein
IIb/IIIa receptor inhibitors and intra-aortic counter-
pulsation balloons, were made by the attending
physician. The access route of choice was the
femoral route. In all cases attempts were made to im-
plant a stent. 

Before the intervention, all patients received as-
pirin (200 mg/day orally or a single intravenous dose
of 300 mg) and sodium heparin (10 000 U, except in
patients receiving abciximab, in which case 3500-
5000 U were administered according to the weight
of the patient). As part of the habitual protocol of
our catheterization room, all patients with AMI were
treated using a 7 Fr catheter guidewire. All patients
who were successfully implanted with a stent also
received clopidogrel (loading dose of 300 mg plus
75 mg/day for 4 weeks after the procedure). The per-
formance of an angiographic control was left to the
criterion of the attending physician; the recommen-
dation coming from the catheterization laboratory
was that this should be performed at 4 and 7 to 8
months.

Follow-up

Creatine kinase and CK-MB levels were moni-
tored and an ECG performed immediately after the
procedure, and then again at 6, 12, and 18 h, and
every 6 h after the onset of chest pain. The following
events were registered during follow-up: readmis-
sion for any reason, readmission due to ischemic
cardiomyopathy, death, non-fatal AMI, and non-
scheduled revascularization (PCI or surgery) of the
treated LMCA or of lesions in other vessels. Binary
angiographic restenosis was deemed to have oc-
curred during follow-up when quantitative analyses
showed ≥50% stenosis.

Angiographic Measurements and Statistical
Analysis

The pre-and post-intervention LMCA lesions were
analyzed off-line by an experienced cardiac interven-
tionist using an automatic edge detection system
(CAAS II, version 4.1.1; Pie Medical Imaging Maas-
tricht, The Netherlands). Continuous variables are

shown as means±standard deviation (SD). The diffe-
rences between groups were analyzed using the Stu-
dent t test (for continuous variables) and the χ2 test
(for proportions). Using variables recorded in the li-
terature as associated with a poorer in-hospital prog-
nosis, a logistic regression model was constructed,
from which those variables that did not affect the co-
efficients of others were removed. Similarly, 2 Cox
regression models were used to determine the predic-
tors of death and combined events during follow-up.
Significance was set at P<.05. All calculations were
made using SPSS software (version 11.0) for Win-
dows.

RESULTS

Between April 1 1999 1 and 31 December 2003, 83
patients met the inclusion criteria and formed part of
the study. During this time, 437 other patients were
diagnosed with significant LMCA disease who were
candidates for surgery. Five patients who were good
candidates for revascularization surgery underwent an-
gioplasty of the LMCA and were not included in the
study (none of these showed complications during
their time in the hospital). One of these patients (20%)
died suddenly in the seventh month; the remainder
survived until the end of follow-up (3 had not com-
pleted 6 months of follow-up when the experimental
period ended).

Of the 83 patients included, 22 (27%) received per-
cutaneous treatment for their LMCA disease in the
context of an AMI (14 [64%] primary angioplasties
and 8 [36%] rescue angioplasties). Nineteen of these
22 patients (86%) arrived at the catheterization room
in cardiogenic shock. In 15 of the same 22 (68%), the
LMCA lesion was considered to be the cause of the
episode (in 4 patients [18%] the LMCA was occlu-
ded). In the remaining seven patients, the anterior des-
cending artery (n=5) or the right coronary artery (n=2)
was the causal vessel. 

In 22 of the 83 patients (27%), surgery was con-
traindicated due to the poor state of the distal beds
(n=16), comorbidity (n=3; malignant neoplasms un-
der treatment), or a combination of the latter cate-
gories (n=3; poor distal bed status plus a malignant
neoplasm [n=2] or poor distal bed status plus ad-
vanced liver disease [n=1]). In 39 patients (47%),
surgical revascularization was contraindicated be-
cause of the risks associated with the procedure.
Table 1 shows the baseline characteristics of the pa-
tients with and without AMI. All patients showed
symptoms at rest during their initial hospital admis-
sion. Table 2 shows the general characteristics of the
procedures and the baseline and post-intervention
angiographic results. Brachial access was necessary
in three patients since femoral access was impossi-
ble. In 31 of the 35 patients (89%) with a distal le-
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sion, a simple implant technique was used to locate
the stent in the main branch of the LMCA (the des-
cending anterior artery in 24 patients [69%]), with
later dilatation of the ostium of the secondary branch
if it was compromised. In the remaining 4 patients, 2
trouser stents were implanted and the procedure
completed with a kissing-balloon. Eleven of these
same 35 patients (31%) with a distal lesion under-
went rotational atherectomy, and 2 (6%) were trea-
ted with a cutting balloon due to the presence of se-
vere calcification.

The procedure could not be considered successful in
7 patients: in 3 because no satisfactory angiographic
result was achieved (1 patient died during the proce-
dure), in 1 because the patients’ Killip class worsened
during the procedure (from 2 to 4), and in 3 because of
death in the catheterization room despite a good angio-
graphic result. 

Few non-fatal events were recorded during hospita-
lization (Table 3). One patient required emergency
percutaneous intervention because of the occlusion of
the stent (implanted just 2 h before in a proximal ante-
rior descending artery); the patient died of cardiogenic
shock during the procedure. Overall in-hospital mor-

tality was 28.9%. The causes of in-hospital death were
acute refractory pulmonary edema in two patients and
cardiogenic shock in the remaining 22. 

Follow-up was possible for 82 (99%) patients in
total (including 98% of the patients who survived
the hospitalization stage). One patient was lost after
1 year of follow-up. Mean follow-up time was
17.0±9.9 months (median, 16.99 months; percentiles
25-75, 10.2-24.0 months). Mean survival was 19.7±2
months (95% CI, 15.7-23.8 months). Table 3 shows
the events registered during and after the first year of
follow-up. Overall mortality at the end of follow-up
was 48% (59% of the patients who presented with
AMI and 38% of the rest). In the first year of follow-
up, 3 patients suffered sudden death, 1 died of con-
gestive heart failure, 3 died during revascularization
surgery for restenosis, and 1 due to an inferior AMI.
Four patients died due to non-cardiac causes. In 1
patient the cause of death was unknown (although it
was taken to be cardiac-associated). No cardiac
deaths occurred after the first year of follow-up (2
patients died from malignant neoplasms). 

Twenty eight of the 59 patients who survived the
hospitalization stage underwent coronary angiogra-
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TABLE 1. Baseline Clinical Characteristics of the Patients*

Characteristics Hihg Risk (n=61) AMI (n=22) Total (n=83) P

n (%)

Age, years (mean ±SD) 73.7±8.3 68.5±9.1 72±9 .014

>75 years 28 (46) 6 (27) 34 (41) .123

>80 years 15 (25) 2 (9) 17 (21) .123

Woman 17 (28) 5 (23) 22 (27) .639

Diabetes 28 (46) 9 (41) 37 (45) .686

Hypertension 35 (57) 6 (27) 41 (49) .015

Hypercholesterolemia 24 (39) 7 (32) 31 (37) .53

Smoker 21 (34) 4 (18) 25 (30) .155

COPD 8 (13) 1 (5) 9 (11) .268

Previous AMI 28 (46) 8 (36) 36 (43) .439

Previous PCI 9 (15) 3 (14) 12 (15) .898

Previous heart surgery 8 (13) 1 (5) 9 (11) .268

Previous CVA 8 (13) 2 (9) 19 (12) .619

Intermittent claudication 5 (8) 1 (5) 6 (7) .571

Killip IIIa 8 (13) 1 (5) 9 (11) .268

Cardiogenic shocka 1 (3) 19 (86) 20 (24) <.005

Peak CKb - 2001±186 – –

Peak CK-MBb – 663±35 - –

Euroscore, mean ±SD 16.8±14.8 41.1±14.2 23.2±18.1 >.005

Parsonnet,mean ±SD 18.4±18.9 50.9±19.1 27.0±23.7 >.005

LVEF<40% 22 (39) 21 (96) 43 (52) <.005

*COPD indicates chronic obstructive pulmonary disease; AMI, acute myocardial infarction; PCI, percutaneous coronary intervention; 
CVA, cerebrovascular accident; LVEF, left ventricular ejection fraction; CK-MB, creatine kinase-MB.
aHemodynamic status at start of procedure.
bCK-MB peaks associated with AMI; only those patients who survived 24 h following AMI are included.



phy once more during the first year of follow-up.
Nineteen (68%) of these procedures were performed
as scheduled (without symptoms), and 9 because of
the reappearance of symptoms. Seven patients pre-
sented with angiographic restenosis of the treated le-
sion and were treated again (Table 3). Four of these
restenoses were detected during scheduled coronary
angiography (21%) and 3 in patients who presented
with symptoms (33%). Nine patients died before
they received follow-up coronary angiography (2 be-
cause of cancer), 1 was lost to follow-up, and in the
remaining 21 no coronary angiography was per-
formed due to medical decision or patient unwilling-
ness. No patient required a new revascularization af-
ter the first year of follow-up.

Logistic regression analysis (which included varia-
bles such as age, sex, presence of diabetes, emergency

undertaking of the procedure, presence of hemody-
namic shock, angiographic failure, and ventricular
function <40%) showed that only the need to perform
the procedure urgently was independently associated
with greater in-hospital mortality (odds ratio
[OR]=4.48; 95% CI, 1.14-19.36; P=.045). A tendency
was seen towards greater mortality in patients with a
left ventricular function <40% (OR=3.4; 95% CI,
0.89-13.32; P=.072). The model explained 84% of all
deaths (95% CI, 74%-93%) according to the ROC
curve. The inclusion of the Parsonnet and Euroscore
indices did not improve the model’s predictive power;
they were therefore excluded. 

Figure 1 shows the survival curves for the clinical
events studied when PCI was performed in patients
presenting with and without AMI. Figure 2 shows the
survival curves for combined events.
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TABLE 2. Baseline Angiographic Characteristics, Characteristics of the Procedure, and Immediate Results*

Characteristics No AMI (n=61) AMI (n=22) Total (n=83) P

n (%)

Baseline angiographic characteristics

No. of vessels with stenosis >70%, mean ±SD 1.9±1.1 1.7±1.0 1.8±1.1 .41

LMCA disease + 3 vessels 11 (28) 5 (23) 26 (31) .66

Locationa

Ostial 18 (30) 5 (23) 23 (28) .54

Medial 16 (26) 9 (41) 25 (30) .20

Distal 27 (44) 8 (36) 35 (42) .52

Reference diameter, mm (mean ±SD) 4.0±0.8 3.6±0.7 3.9±0.7 .03

MLD, mm (mean ±SD) 1.3±0.7 1.1±0.7 1.3±0.7 .09

Degree of stenosis, % (mean ±SD) 66.1±15.4 70.4±19.4 67.2±16.6 .30

Length, mm (mean ±SD) 7.4±3.2 8.2±4.5 7.7±3.6 .37

Length LMCA, mm (mean ±SD) 18.4±3.6 19.6±3.4 18.7±3.6 1.90

Calcium 26 (43) 9 (41) 35 (42) .89

Left dominance 12 (21) 6 (27) 18 (23) .53

Characteristics of the procedure

Emergency 13 (21) 22 (100) 35 (42) <.0005

Intra-aortic counterpulsation balloon 17 (28) 17 (77) 34 (40) <.0005

Abciximab 23 (38) 7 (32) 30 (36) .62

N.º of vessels treated 1.8±0.8 1.6±0.8 1.8±0.8 .31

Use of cutting balloon in the LMCA 4 (7) 0 (0) 4 (5).22

Rotational atherectomy in the LMCA 12 (20) 1 (5) 13 (16) .09

Stent in the LMCA 58 (95) 21 (96) 79 (95) .94

Drug eluting stents in the LMCA 4 (7) 1 (5) 5 (6) .73

Immediate results

Angiographic results

Reference diameter, mm (media ±DE) 4.0±0.7 3.8±0.7 3.9±0.7 .16

MLD, mm (mean ±SD) 3.5±0.7 3.2±1.1 3.4±0.8 .26

Residual stenosis, % (mean ±SD) 12.2±14.0 14.7±22.5 12.7±16.9 .77

Angiographic success 60 (98) 20 (91) 80 (96) .11

Success of the procedure 60 (98) 16 (73) 76 (92) <.0005

Complete revascularization 18 (30) 7 (32) 25 (30) .84

Mortality during procedure 0 (0) 4 (18) 4 (5) .001

*AMI indicates acute myocardial infarction; LMCA, left main coronary artery; MLD, minimum lumen diameter. aSignificance of variable compared to others.



In the Cox analysis (Table 4), no variable was inde-
pendently associated with greater long-term mortality
during follow-up. Only patients with diabetes, male,
and with angiographic failure showed a certain tenden-
cy towards greater mortality (Table 4). No variable
was found to be independently associated with any
combined event during follow-up (Table 4).

DISCUSSION

The results show that PCI can be used to treat un-
protected LMCA lesions in patients who are poor can-
didates for revascularization surgery. However, despite
a high proportion of angiographic success, the short-
and long-term mortality remained high (in-hospital
mortality 29%, 48% by the end of follow-up). The
only factor that was independently associated with
greater in-hospital mortality was the need for to per-
form the procedure urgently. During follow-up, none
of the variables studied was independently associated
with greater long-term mortality or incidence of com-
bined events. 

It is estimated that the mortality rate for medically
treated LMCA disease of >50% is 21% per year and
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TABLE 3. In-Hospital Events, Events in the First Year of Follow-up, and Events After the First Year*

Characteristics No AMI (n=61) AMI (n=22) Total (n=83) P

n (%)

In-hospital events

Non-fatal infarction 0 (0) 0 (0) 0 (0) –

Non-scheduled re-PCI 1 (2) 0 (0) 1 (1) .55

In-hospital mortality 12 (20) 12 (55) 24 (29) .002

Events following hospital discharge 

Events in the first year of follow-up

Readmission to hospital 13 (21) 10 (46) 23 (28) .03

Readmission for ischemic cardiomyopathy 9 (15) 6 (27) 15 (18) .19

New revascularization 7 (12) 7 (32) 14 (17) .03

New revascularization of the LMCA 7 (11) 1 (5) 8 (10) .3

Surgical revascularization 3 (5) 1 (5) 4 (5) .9

Myocardial infarction 0 (0) 0 (0) 0 (0) –

Death (all causes) 13 (21) 1 (5) 14 (17) .07

Death (cardiac origin) 9 (15) 1 (5) 10 (12) .2

Events after one year of follow-up

Readmission 3 (5) 1 (5) 4 (5) .94

Readmission for ischemic cardiomyopathy 2 (3) 1 (5) 3 (4) .79

New revascularization 0 (0) 0 (0) 0 (0) –

New revascularization of the LMCA 0 (0) 0 (0) 0 (0) –

Surgical revascularization 0 (0) 0 (0) 0 (0) –

Myocardial infarction 1 (2) 0 (0) 1 (1) .55

Death (all causes) 2 (3) 0 (0) 2 (2) .89

Death (cardiac origin) 0 (0) 0 (0) 0 (0) –

*AMI indicates acute myocardial infarction; PCI, percutaneous coronary intervention; LMCA, left main coronary artery.

TABLE 4. Cox Models for Long-Term Mortality 

and Combined Events (Mortality, AMI, New

Revascularization of the Left Main Coronary Artery)*

Hazard ratio 95% CI P

Long-term mortality

Age 0.99 0.95-1.03 .52

Female sex 0.48 0.20-1.13 .09

Diabetes 0.99 0.90-3.68 .09

LVEF<40% 0.48 0.08-3.51 .22

No. of vessels 1.82 0.92-1.91 .13

Angiographic failure 1.62 0.08-2.24 .09

Emergency 1.33 0.68-2.87 .09

Distal location 0.32 0.07-2.53 .42

Combined events

Age 0.98 0.94-1.03 .45

Females sex 0.46 0.19-1.06 .07

Diabetes 2.00 0.99-4.04 .05

LVEF<40% 1.66 0.78-3.53 .19

No. of vessels 1.28 0.89-1.82 .18

Angiographic failure 0.29 0.08-1.16 .08

Emergency 1.38 0.68-2.81 .38

Distal location 1.32 0.69-2.50 .39

*95% CI indicates 95% confidence interval; LVEF, left ventricular ejection
fraction; No. of vessels, number of vessels with stenosis >70%.



50% at 3 years.10,11 Surgical revascularization improves
survival12-15 compared to balloon angioplasty.16,17 The
use of stents, along with other technical advances in
PCI, has improved the results of treatment for unpro-
tected LMCA.7,17-23 However, the occurrence of
restenosis, sometimes manifested as sudden death,7,22,23

makes surgery the treatment of choice.
The extension of the use of diagnostic coronary an-

giography to older patients with poorer hemodynamic
status means that more patients who are poor candi-
dates for surgical revascularization are diagnosed with
LMCA disease. The results that can be achieved with

PCI, however, depend heavily on the condition of the
patient.

In the present study, the large number of patients
who presented with AMI might be the foremost fac-
tor conditioning in-hospital mortality compared to
other studies.7,17-23 The present results show that 86%
of the AMI patients presented in shock, and that
57.9% died in the hospital. Both the SHOCK24 study
and later studies25 report a short-term mortality of
>45% in patients who required early revasculariza-
tion. Zeymer et al25 recently reported that the correc-
ted mortality of patients in shock was 8 times greater
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Fig. 1. Survival curves for readmis-
sion for: any cause, ischemic heart
disease, revascularization of the
LMCA, revascularization of another
lesion, surgical revascularization
and death (for patients with and
without AMI), and for the entire pa-
tient population.



when the culprit artery was the LMCA. The fact that
primary angioplasty was undertaken with no AMI
limitations in the present study (it was even per-
formed in elderly patients in cardiogenic shock) may
have led to the inclusion of patients with little chance
of survival; this would explain the relatively poor re-
sults obtained. Even so, emergency percutaneous
revascularization (ideally primary angioplasty) seems
to be the most efficient treatment—if not the only
treatment—that can be offered to patients who pre-
sent with an AMI and who are poor candidates for
surgical revascularization.

The only variable independently associated with
greater in-hospital mortality was the need to perform
PCI urgently. The sample size may have been the
reason for this. However, other authors working with
the same7,26 or slightly larger numbers22 of patients
report other predictors of in-hospital mortality, i.e.,
variables not found to be predictors in the present
study. The homogeneity of the present patients, all
of whom were at increased risk, may explain why
only those who were least stable or who were in the
most critical condition showed greater mortality.
There was a only a trend towards left ventricular
dysfunction and greater in-hospital mortality. Its de-
pendence on treatment and evolution time (with late
improvements sometimes occurring even after hospi-
tal discharge) may have been a confounding factor.
Unlike in earlier studies,27,28 no angiographic predic-
tor of events in the short nor the long term was dis-
covered. The clinical characteristics of more hetero-

geneous patients may have annulled the prognostic
importance of lesion peculiarities. In the present
study, LMCA disease was, on occasion, just another
facet of terminal heart disease, the treatment of
which was only palliative; while acute symptoms
might have improved, the long-term prognosis could
only remain the same. Some 35% of the re-admis-
sions seen in the first year were not due to ischemic
heart disease, and 28% were not due to cardiac cau-
ses at all; this shows the overall poor clinical status
of the patients studied. 

Counterpulsation balloons were used less often
than expected, both in situations of shock and as a
prophylactic measure. They were used systematically
in patients in shock except when the immediacy of
the resolution or the presence of peripheral vascular
disease prevented their implantation. Their prophy-
lactic use was mainly left to the criterion of the inter-
ventionist. 

The need to repeat the revascularization of the
LMCA in the first year was 9.6%. If the 3 patients
who died suddenly during this same time period are
added (probably because of restenosis of the LMCA),
a figure for restenosis with clinical implications of
13% is obtained. Although studies with stents coated
with anti-proliferative agents for LMCA disease are
only in their early stages,29 and none are yet available
with a diameter of >3.5 mm (often needed for the
treatment of this problem),30 their use (which was in-
frequent among the present patients) might reduce
the rate of restenosis and improve long-term progno-
sis.

LIMITATIONS

The study was performed only at one center and
therefore these results should not be generalized.
The decision not to perform revascularization
surgery (except in patients with AMI) was reached
by consensus between cardiologists and cardiovas-
cular surgeons. Although based on internationally
accepted objective criteria, the existence of a sub-
jective component to these decisions cannot be
ruled out. The influence of the center where the
work was performed cannot be disregarded either:
past experience and results may affect the decisions
taken. Nonetheless, the size of the sample and the
need for consensus almost certainly mean that the
majority of the present patients would have been
considered poor candidates for surgery at any center
in Spain. The high risks calculated for surgery sup-
port the objectivity of the decisions made. The sam-
ple size may have been rather small for identifying
independent predictors in multivariate analysis. Fi-
nally, it cannot be excluded that some of the trends
seen may have become significant had the sample
size been larger.
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Fig. 2. Survival curves for combined events (death, non-fatal acute
myocardial infarction, revascularization of the LMCA) (for patients with
and without AMI and for the entire patient population).



CONCLUSIONS

Percutaneous revascularization for LMCA disease
in patients considered poor candidates for revascula-
rization surgery is reliable and achieves a high level of
angiographic success. Nevertheless, it is still associa-
ted with high in-hospital and long-term mortality. The
need for emergency PCI identifies a subgroup of pa-
tients at greater risk of in-hospital death. The high
mortality associated with PCI in patients with unpro-
tected LMCA disease who are poor candidates for
surgery warrant therapeutic alternative studies. Finally,
physicians should be keenly aware of the different
treatment options available to them.
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