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Abstract

Background: Acute left main coronary artery occlusion is a dramatic condition with very high mortality. The study was aimed to evaluate
the effect of primary stenting in patients with left main coronary artery (LMCA) disease in the setting of acute myocardial infarction (AMI).
Methods: Between June 1997 and April 2002, primary stenting for left main coronary artery disease was performed in 18 patients with acute
myocardial infarction. We evaluated early and late clinical outcomes, and prognostic determinants in this clinical setting. Results: Mean ages
of patients were 59 + 12 years. Fourteen patients had cardiogenic shock on admission. Angiographic success (TIMI flow > 2 and diameter
stenosis <30% after stenting) was achieved in 17 patients (94%). In-hospital death occurred in eight patients (44%). Two patients (11%)
received emergent bypass surgery because of hemodynamic instability after primary stenting. On univariate analysis, good pre-intervention
TIMI flow (grade >2) was identified as a good prognostic determinant of in-hospital survival. During mean follow-up of 39 £ 22 months,
there was no late death and one patient received bypass surgery. Probability of freedom from death at 3-year was 56 + 12%. Conclusion:
Primary stenting is a valuable therapeutic strategy for left main coronary disease in the setting of acute myocardial infarction, and it might
save the life especially in patients with good pre-intervention TIMI flow (grade > 2). Long-term clinical outcome of patients surviving to
hospital discharge is favorable.
© 2003 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction infarction [7-9]. Recently, several studies have assessed

the efficacy of primary balloon angioplasty or stenting for

Acute myocardial infarction (AMI) caused by left main
coronary artery (LMCA) occlusion is complicated by high
mortality that result from pump failure and malignant ven-
tricular tachyarrhythmias [1,2]. Despite various kinds of
reperfusion strategies for LMCA disease in patients with
AMI such as intracoronary thrombolysis, primary balloon
angioplasty, primary stenting, and emergency coronary ar-
tery bypass grafting (CABG), previous studies reported very
high rate of in-hospital mortality [2—6]. Primary balloon
angioplasty or stenting has emerged as a valuable reperfu-
sion strategy for the management of acute myocardial
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LMCA stenosis in patients with AMI and have provided
conflicting results [2,5,10—13]. Therefore, we retrospective-
ly evaluated early and late clinical outcomes after primary
stenting for LMCA stenosis in patients with AMI.

2. Methods
2.1. Patient population

The inclusion criteria for primary angioplasty was as
follows: (1) typical chest pain >30 min and presentation
<12 h after symptom onset, and (2) ST-segment elevation
>0.1 mV in two contiguous electrocardiographic leads.
Between June 1997 and April 2002, primary angioplasty
was performed in 332 patients and out of these, 18 (5.4%)
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consecutive patients underwent primary stenting for LMCA.
Three of eighteen patients in our study were enrolled in the
Unprotected Left Main Trunk Intervention Multicenter As-
sessment (ULTIMA) registry [11,14].

2.2. Primary stenting procedure

Primary stenting was performed with a goal of residual
diameter stenosis <30%. Stents were deployed using stan-
dard techniques [15]. Heparin was given as an initial bolus of
10,000 U during the procedure, followed by continuous
infusion for 3 days. Aspirin and ticlopidine were used in all
patients. Abciximab was administered at the discretion of the
operator.

2.3. Angiographic analysis

Angiograms were reviewed by two experienced angiog-
rapher unaware of the study purpose. Lesion length and
reference diameter were measured using a quantitative
angiographic analysis system (ANCOR V2.0, Siemens,
Germany). Successful angiographic result was defined
as <30% residual diameter in LMCA lesions with TIMI
flow > 2. Angiographic collateral vessels were graded
according to Rentrop’s classification [16], and antegrade
flow was measured using the TIMI flow scale [17].

2.4. In-hospital events and follow-up

In-hospital complications included death, reinfarction,
and emergency CABG. Follow-up information was obtained
by hospital chart review and telephone interview. All patients
were requested to visit the outpatient clinic at regular
intervals. The occurrence of major adverse cardiac events
including death from any cause, nonfatal myocardial infarc-
tion, and target lesion revascularization were recorded.

2.5. Statistical analysis
Data were expressed as mean £ S.D. for continuous

variables, and as frequencies for the categorical variables.
In order to evaluate the predictors of survival, comparison of

Table 1

Baseline clinical characteristics of study patients
Group Survival ~Mortality P value
(n=18) (n=10) (n=8)

Male/female 16/2 82 8/0 0.47

Age (years) 59 +12 59+9 59 +17 0.97

Hypertension 4 (22%) 2 (20%) 2 (25%) 0.80

Hypercholesterolemia 7 (39%) 4 (40%) 3 (38%) 0.91
(>200 mg/dl)

Smoking 10 (56%) 5 (50%) 5 (63%)  0.66

Diabetes mellitus 3(17%) 1(10%) 2 (25%) 0.56
Prior myocardial infarction 1 (6%) 0 1 (13%) 0.44
Mechanical ventilator care 7(39%) 2 ((20%) 5 (63%) 0.15
Cardiogenic shock 14 (78%) 6 (60%) 8 (100%) 0.43

Table 2
Angiographic and procedural data

Group Survival ~ Mortality P value
(n=18) (n=10) (n=28)

17 (94%) 9 (90%) 8 (100%) 0.99
129+6.7 128+73 13.0£62 095

Angiographic success
Lesion length (mm)

Reference vessel size (mm) 3.9+03 39+03 3.8+03 0.56

Pain to reperfusion (h) 31+£1.2 34+£08 27+1.6 0.20

Left main site 0.51
Ostium 1(6%) 0 1 (13%)
Body 7 (38%) 4 (40%) 3 (38%)
Bifurcation 10 (56%) 6 (60%) 4 (50%)

Pre-intervention TIMI 8 (44%) 7(70%) 1 (13%)  0.03
flow >2

Post-intervention TIMI 13 (94%) 9 (90%) 4 (50%) 0.19
3 flow

Angiographic collaterals 2 (11%) 1 (10%) 1(13%) 099
(= grade 2)

Dominant right coronary 7 (38%) 3 (30%) 4 (50%) 0.39
artery

Other major epicardial
coronary artery disease
Combined right coronary
artery stenosis
Intra-aortic balloon pump
Abciximab treatment

13 (72%) 8 (80%) 5 (63%)  0.60

7(38%) 4 (40%) 3 (38%) 091

14 (72%) 6 (60%)
12 (67%) 6 (60%)

8 (100%) 0.43
6 (75%)  0.63

clinical and angiographic parameters was performed between
the survival and mortality groups. The Mann—Whitney test
was used for continuous variables. The chi-square test or
Fisher’s exact test was used for categorical variables. A
probability of p<0.05 was considered statistically signifi-
cant. Survival curve was generated by using Kaplan—Meier
methods.

3. Results
3.1. Baseline characteristics of study patients

Baseline clinical characteristics of the study group are
listed in Table 1. As shown, 14 patients (78%) had cardio-
genic shock on admission. There were no statistically
significant differences in the baseline clinical characteristics
between the survival (10 patients) and mortality group (8

Table 3
In-hospital and long-term clinical outcomes
(n=18)

In-hospital outcomes
Death 8 (44%)
Bypass surgery

Elective 2 (11%)

Emergency 2 (11%)
Reinfarction 0
Long-term outcomes
Mean follow-up duration (months) 39 +£22
Target lesion revascularization 1 (6%)
Reinfarction 0
Death 0
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Fig. 1. Three-year survival curve.

patients). As shown in Table 2, the incidence of intercoro-
nary collaterals > grade 2 (10% in survival group vs. 13%
in mortality group, p=0.99), dominant RCA (30% vs. 50%,
respectively, p=0.39), and cardiogenic shock (60% vs.
100%, respectively, p=0.43) was similar between the sur-
vival group and mortality group. However, the survival
group had a higher frequency of good pre-intervention TIMI
flow (grade >2, 70% vs. 13%, p=0.03) than the mortality

group.
3.2. Angiographic and procedural characteristics

As shown in Table 2, angiographic success was not
different between the survival and mortality group. Intra-
aortic balloon pump (IABP) was placed in all of patients
with cardiogenic shock. Seven patients (39%) required
mechanical ventilator support. Abciximab was used in 12
patients (67%). Other major epicardial coronary artery
diseases were observed in 13 patients (72%). Stenting in
other major epicardial coronary artery segment was per-
formed in six patients (33%).

3.3. In-hospital events and long-term clinical outcome

In-hospital death occurred in eight patients (44%), and in
six was due to refractory cardiogenic shock, while two
patients died on the 9th day and 25th day due to multiorgan
failure.

Two patients underwent emergent CABG for recurrent
ischemia due to multivessel disease in one case, and for
primary failure due to undilatable lesion in the second one.
Two patients (11%) who had severe triple vessel disease
underwent elective CABG for complete revascularization.
All four patients who received CABG survived to be
discharged. There were no late deaths after discharge during
a mean follow-up of 39 + 22 months (Table 3). One patient
underwent elective CABG at 6 months due to angiographic
restenosis. The probability of freedom from death at 3 years
was 56 + 12% (Fig. 1).

4. Discussion

Acute myocardial infarction caused by LMCA occlu-
sion is often associated with extensive myocardial infarc-
tion, cardiogenic shock and death because of the large
amount of myocardium affected. It is well known that the
extent of myocardial salvage during AMI depends on the
quality of coronary flow restored by reperfusion therapy
[18,19]. Thus, prompt complete reperfusion of the occlud-
ed coronary artery is important to improve clinical out-
come. Several attempts to improve the clinical outcomes of
patients undergoing revascularization of LMCA stenosis in
the setting of AMI have been made [2,4,6,20]. However,
definite reperfusion modality of LMCA stenosis in the
setting of AMI has not been established.

Previous two studies demonstrated that in-hospital mor-
tality rate was very high in patients undergoing primary
balloon angioplasty for LMCA stenosis in the setting of
AMLI, ranging from 83% to 100% [5,10]. However, recently
published two studies from the Unprotected Left Main Trunk
Intervention Multicenter Assessment (ULTIMA) registry
[11] and Neri et al. [13] reported much reduced rate of in-
hospital mortality (50—-55%) and good mid-term clinical
outcomes. Neri et al. suggested that better clinical outcomes
could be attributed to the use of stents, antiplatelet therapy,
and mechanical support. The ULTIMA registry also demon-
strated that primary stenting improved the 12-month clinical
outcomes compared with primary balloon angioplasty [11].
In the present study, the in-hospital mortality rate was 44%
and the long-term survival rate was 56 + 12%. These find-
ings are consistent with those of previously published studies
[11,13]. This result supports that primary stenting of LMCA
in the setting of AMI might be a valuable therapeutic option
in this clinical setting.

Limited data were available about emergency surgical
revascularization in patients with LMCA disease and AMI.
Nakanishi et al. [21] reported the results of 13 patients
undergoing emergency CABG. The mortality rate was 46%
for the entire group and 53% for patients in cardiogenic
shock. These findings are consistent with our results.
However, hemodynamic deterioration and death after AMI
caused by LMCA occlusion occurs rapidly. In this regard,
there is not enough time to confirm LMCA occlusion and
perform emergency CABG. Therefore, in the stent era,
percutaneous revascularization may be preferred over emer-
gency CABG in order to achieve prompt reperfusion.

It has been reported that an improved prognosis of
LMCA disease in the setting of AMI was significantly
associated with the presence of a dominant right coronary
artery and intercoronary collaterals [2,12,22]. Some report
showed that cardiogenic shock in patients with AMI caused
by LMCA occlusion was a poor prognostic factor regardless
of management [5]. In the present study, the incidence of
intercoronary collaterals > grade 2, dominant RCA, and
cardiogenic shock was similar between the survival and
mortality group. Restoration of TIMI-3 flow after the
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procedure was higher in survival group, not to a statistically
significant level. In addition, improvement in TIMI flow
after the procedure (TIMI 0-to-2 before, TIMI 3 after) was
not different between the two groups (seven patients in the
survival group and four in the mortality group, p=0.63).
However, the survival group had a higher frequency of good
pre-intervention TIMI flow (grade > 2) than the mortality
group. These findings might be similar to those of previous
studies indicating that good pre-intervention antegrade flow
(grade >2) in AMI showed a better clinical outcome after
primary angioplasty [23] and that the presence of TIMI 3
flow before intervention was a more powerful predictor of
survival than TIMI 3 flow after intervention in AMI [24].
Our results indicate that good pre-intervention antegrade
flow may serve as a good predictor of in-hospital survival in
patients undergoing primary stenting for LMCA disease in
the setting of AML.

In conclusion, primary stenting is an appropriate thera-
peutic option for LMCA disease in patients with AMI. It
might reduce mortality in patients with good pre-intervention
antegrade flow (TIMI flow grade >2). The long-term
clinical outcome of patients surviving to hospital discharge
is favorable.

This study has several limitations. First, this was a
retrospective study. Second, it is a single center’s experience
with a small number of patients. Third, it may have a
potential selection bias because patients with AMI who
died before reaching the hospital were excluded. Thus, our
results may not be generalized to all patients undergoing
primary stenting for LMCA disease in the setting of AMI.
Therefore, further studies are required for confirmation of
our results. Fourth, in this study, only two patients received
emergency CABG after primary stenting and they survived
to discharge. Thus, the role of emergency CABG was not
sufficiently evaluated in these high-risk patients. Therefore,
a larger series or controlled clinical trials may be required.
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