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vs. 20.1%). Nevertheless, stents cannot be applied in all 
patients, mainly because the arterial diameter must be 
>2.5 mm. In the PAMI Stent Pilot Study, 31% of the 
patients were considered ineligible for stent placement "if 
they had small vessels (diameter <2.75 mm), if >2 stents 
were required, if there was a huge residual thrombus, if there 
was a possibility that a stent would be needed in the ostium 
of the left anterior descending coronary artery or left circum- 
flex, if major side branches were in jeopardy, or if delivery or 
expansion of the stent might not be feasible (62)." 

Treating AMI 30 Years Later. It is clear that today, 
patients with AMI can be treated with thrombolysis, PTCA 
or CABG. As is the case with many other issues in 
medicine, opinions on the appropriate use of alternative 
modalities are divided. On the basis of a critical analysis of 
the guidelines for the management of patients with AMI 
(63) and knowledge acquired throughout the years, I outline 
a number of suggestions for the proper treatment of patients 
with AMI as follows: 

1) A clinical examination of the AMI patient that only 
takes a few minutes gives us important information. We 
know that infarct-related mortality increases with age, 
female gender, a history of chronic angina, previous 
infarction, hypertension, diabetes and presence of pe- 
ripheral vascular disease (64- 68). Significant tachycardia 
(>100 per min), hypotension, signs of congestive heart 
failure, atrial and ventricular arrhythmia, persisting an- 
gina and persisting ST segment depression indicate that 
patients in this category are at high risk. The TIMI 
Phase II coinvestigators (69) analyzed the presence of 
eight risk factors before thrombolytic therapy was ad- 
ministered: age >70 years, female gender, a history of 
diabetes mellitus or previous AMI, electrocardiographic 
evidence of evolving anterior infarction or atrial fibrilla- 
tion, evidence on physical examination of mild pulmo- 
nary congestion, hypotension (systolic pressure 
<100 mm Hg) and sinus tachycardia (heart rate >100 
beats/min). Among 3,261 patients, 864 presented 0 risk 
factors and the mortality rate at six weeks was only 1.5%; 
for those who presented one risk factor, mortality was 
2.3% (1,384 patients); for two risk factors, 7% (689 
patients); for three risk factors, 13% (231 patients); and 
>4 risk factors, 17.2% (93 patients). Therefore, clinical 
examination and the presence of risk factors, which are 
easy to remember and do not have a numeric score 
(70,71), can clearly categorize patients at low and high 
risk. A 12-lead electrocardiogram for primary screening 
will differentiate between the groups. 

2) Echocardiograms in the emergency room are mandatory. 
The contribution of Sabia et al. (72,73) demonstrated 
that regional wall motion abnormalities (RWMA) car- 
ried out with two-dimensional echocardiography in- 
crease the diagnostic yield for AMI. Although the 
finding of RWMA cannot differenfate between isch- 
emia and necrosis, it can define the extent of myocar- 

3) 

4) 

dium involved and provide information of the myocar- 
dium remote from the region of acute injury. The 
analysis of the left ventricular systolic dysfunction 
(LVSD) can help cardiologists predict events within 
48 h of admission (73). Events occur in 26.9% of the 
patients when LVSD is present, versus 3.3% when 
LVSD is absent. 
The laboratory also plays a role in establishing the final 
diagnosis. Rapid blood bedside assays of cardiac specific 
tropomin T (cTnT) and I (cTnI) are now available. 
Balloon-flotation right-heart catheter monitoring with 
measurement of pulmonary capillary wedge pressure and 
cardiac output is very helpful in patients with early signs 
of left ventricular deterioration. Of  course, its use is 
mandatory in patients with cardiogenic shock. 

As a consequence of this analysis (Fig. 1), patients at high 
risk should be sent directly to the cardiac laboratory for 
emergency cinecoronary angiography. After carefully re- 
viewing the study, most patients will be treated with PTCA 
and a stent. Nevertheless, patients with severe left main 
coronary artery trunk obstruction, left main equivalent or 
three severe proximal obstructions should be sent for 
CABG. It is important to remember that survival after AMI 
is determined by the infarct size and the capacity of remote, 
nonischemic myocardium to support the systemic circula- 
tion by hypercontractility (74). A recent report by Jaarsma et 
al. (75) showed a 69% mortality rate for patients who did 
not have remote hypercontractility, and a previous contri- 
bution by Schuster and Bulkley (76) reported a 72% late 
mortality rate for patients with "ischemia at a distance." Of  
course, patients with cardiogenic shock should be sent 
immediately to the cardiac laboratory (after insertion of an 
intraaortic balloon). The PTCA procedure is at the front- 
line to reduce the extremely high mortality rate. 

Patients in the low risk category with ST segment 
elevation or left bundle branch block who have no contra- 
indications should be treated with intravenous thrombolytic 
therapy. Their evolution should be followed closely because 
the preliminary stratification can change within a few hours. 
Early discharge after thrombolytic therapy can be accom- 
plished in low risk patients with uncomplicated AMI, but a 
submaximal test (five metabolic equivalents [METs]) is 
indicated before discharge in patients who can exercise. 
Patients with a positive test should be sent to the cardiac 
laboratory where the decision for the most suitable treat- 
ment can be made. 

Patients who cannot exercise may be investigated (with 
caution) by pharmacologic thallium-201 or dipyridamole 
echo, or they may be sent directly to the cardiac laboratory. 
They represent 10% to 22% of survivors of AMI. Such 
patients have a high mortality rate and a high incidence of 
recurrent events (77-81). Between three and six weeks later, 
an exercise test (full Bruce protocol with or without 
thallium-201) or exercise echocardiography should be per- 
formed. As many as 35% of patients with a negative 
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Figure 1. Present approach to acute myocardial infarction. MT = medical treatment; PTCA = percutaneous transluminal coronary 
angioplasty;, CABG = coronary artery bypass graft. 

predischarge submaximal exercise test may provide evidence 
of myocardial ischemia on a more strenuous testing (82,83). 
Patients with negative tests are followed under medical 
treatment (mortality at one year <2%) (84-87); patients 
with positive tests should be sent for catheterization (mor- 
tality at one year is as high as 15%) (85). Recurrent ischemic 
events are always a clear indication for cinecoronary angiog- 
raphy. Patients with unsuccessful or complicated PTCA will 
require CABG. 

Both PTCA and CABG can work together for the 
benefit of patients during the early days after of AMI. In 
patients with multivessel disease, PTCA and stenting can be 
done first at the culprit lesion. A few days later, when the 
enzymes are close to normal levels, multiple CABGs can be 
performed without increasing the operative risk. This 
double-step procedure has been applied in our institute for 
the past three years. 

Naturally, it is understood that a significant number of 
patients will be kept in medical treatment. Approximately 
33% of U.S. patients with AMI received thrombolytic 
therapy. The analysis of the NRMI showed that early 
preliminary PTCA was performed in 5.9% of the patients; 
emergency CABG was used in 0.6%. During hospitaliza- 
tion, 20.5% and 18.8% underwent PTCA and CABG, 
respectively (Rogers, VVJ, personal communications No- 
vember 1996). In the GUSTO trial (88,89), 72% of 21,772 
patients underwent angiography before discharge and of 
those, 59% underwent revascularization (70%, PTCA; 30%, 
CABG). The TIMI IIIB trial (90) presented similar results: 
out of the conservative strategy group (733 patients), 64% 
had catheterization within six weeks. Revascularization was 
performed in 49% (PTCA in 26% and CABG in 23%). 
These three trials can give us a general idea of the present 
approach for patients with AMI. 

CONCLUSION 

In conclusion, PTCA and thrombolysis are at the front 
line for emergency treatments in most of the patients with 
AMI. Coronary artery bypass graft is indicated in a small 
number of patients within the first 24 h. However, the number 
of operations increases significantly in the following weeks. 

The progress that has been made in the therapy of AMI 
over the 28 years since the publication of the first article 
documenting the efficacy of CABG is a great example of the 
convergence of a variety of research fields treating a com- 
mon clinical problem. I am pleased to see that at present the 
devastating effects of AMI have been ameliorated by the 
combined efforts of the clinician, the interventional cardi- 
ologist and the cardiovascular surgeon. 
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