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CLINICAL INVESTIGATIONS

Favorable early and long-term prognosis
following coronary bypass surgery therapy for
myocardial infarction: Results of a multicenter

trial

Coronary bypass surgery was performed before hospital discharge on 82 (21%) of 386
consecutive patients enrolled in the Thrombolysis and Angioplasty in Myocardial infarction (TAMI)
multicenter trial of intravenous tissue plasminogen activator and coronary angioplasty for acute
myocardial infarction. Time from infarct symptom onset to coronary bypass surgery was 7.3 = 1.9
hours for 24 patients operated upon on an emergency basis and 9.3 = 5.2 days for 58 patients
having late in-hospital surgery. There were no operative deaths and five in-hospital deaths in the
surgical group, all of which occurred in patients with preoperative cardiogenic shock. Although
patients in the surgical group were older (59.7 = 10.4 years versus 54.9 + 10.2 years; p = 0.03),
had more extensive coronary artery disease (42% three-vessel disease versus 11%; p = 0.001),
and had a higher incidence of anterior wall myocardial infarction (48% versus 39%; p = 0.02),

in-hospital mortality for the surgical group (6%) was similar to that in 301 patients not undergoing
surgery (7%) in this trial. For patients discharged from the hospital, mortality at 1 year was 2.5%
in the surgical group and 1.8% in patients not having coronary bypass surgery before hospital
discharge. At a 1 year follow-up, there were no significant differences in the frequency of cardiac
or noncardiac-related hospitalizations or in event-free survival between surgical and nonsurgical
groups. The majority of patients in both groups considered themselves to be in excellent or good

condition. Coronary bypass surgery can be performed with low morbidity and mortality rates in
close temporal association to acute myocardial infarction. Despite the presence of high-risk
clinical descriptors (age, extent of coronary disease, and anterior myocardial infarction) in
surgical patients, a similar hospital and 1-year mortality, event-free survival, angina status, and
general health status was observed in both groups of patients. (Am HEarT J 1989;118:199.)
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Surgical coronary revascularization has played both
primary and adjunctive roles in interventional strat-
egies for myocardial reperfusion during acute myo-
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cardial infarction. Although emergency coronary by-
pass surgery has been advocated as primary reper-
fusion therapy for evolving acute myocardial
infarction,!3 logistic and financial considerations
have limited this approach. Coronary bypass surgery
may also be valuable when employed as part of a se-
quential reprfusion strategy following thrombolytic
therapy or coronary angioplasty for myocardial
infarction.4® With the use of this approach, myocar-
dial reperfusion can be initiated following intrave-
nous thrombolysis or coronary angioplasty in the vast
majority of patients and coronary bypass surgery can
be used only if needed because of threatened coro-
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Fig. 1. Relative indications for coronary bypass surgery in emergency (emergent) and late coronary by-

pass surgical groups.

nary reocclusion or high-risk coronary anatomy.
Rather than establishing myocardial reperfusion,
surgery assures the maintenance of reperfusion es-
tablished by pharmacologic or percutaneous catheter
techniques and is associated with significant preser-
vation of global and regional (infarct zone) left ven-
tricular function.?

Many patients with myocardial infarction who re-
ceive intravenous thrombolytic therapy with or with-
out percutaneous transluminal coronary angioplasty
without subsequent emergency surgical coronary re-
vascularization will, however, require coronary by-
pass surgery later during their initial hospitalization.
The long-term outlook for patients undergoing sur-
gery as part of a sequential reperfusion strategy is
poorly defined.? 10 The purpose of the present study
was to determine the relative need for emergency
versus delayed (in-hospital) coronary bypass surgery
in a large group of patients treated sequentially with
intravenous tissue plasminogen activator and coro-
nary angioplasty therapy for acute myocardial inf-
arction, and to examine the possible influence of cor-
onary bypass surgery on in-hospital and long-term (1
year) mortality, functional status, and quality of life.

METHODS

Patient selection. From January through October 1986,
coronary bypass surgery was performed before hospital
discharge on 82 (21 % ) of 386 consecutive patients enrolled
in the Thrombolysis and Angioplasty in Myocardial inf-
arction (TAMI) trial of intravenous tissue plasminogen
activator and coronary angioplasty therapy for acute my-
ocardial infarction. The details of the study design have
been reported previously.!! Enrollment criteria included
chest pain.of less than 6 hours’ duration and =1 mm ST
segment elevation in two or more contiguous electrocar-
diographic (ECG) leads. Exclusion criteria included age

>75 years; history of recent stroke, surgery, or trauma;
previous history of hemorrhage; prior coronary bypass sur-
gery; prior Q wave infarction in the acutely ischemic region;
and cardiogenic shock (blood pressure less than 85 mm Hg
unresponsive to volume infusion).

Interventional protocol. Informed consent was obtained
from the patient before treatment with intravenous tissue
plasminogen activator. For the first 178 patients enrolled
in the TAMI trial, the dose was 60 mg over 1 hour, 20 mg
over the next 2 hours, and 10 mg for each of the last 5 hours
of infusion. In the remaining 208 patients, the dose was 1.0
mg per kilogram of body weight to a maximum of 90 mg
over 1 hour, with the remaining amount of tissue plasmi-
nogen activator (or a 150 mg total) being equally divided
over a 5-hour maintenance infusion. For both intravenous
regimens, 10% of the initial 1-hour dose was administered
as a bolus. In the patients operated on during the contin-
uous infusion stage, t he tissue plasminogen activator infu-
sion was maintained until the start of the surgical proce-
dure. Selective coronary angiography and left ventriculog-
raphy were performed 90 minutes after initiation of tissue
plasminogen activator therapy. In patients with persistent
total occlusion in the infarct-related artery (Thrombolysis
In Myocardial Infarction [TIMI] grade 0 to 1 flow), imme-
diate percutaneous transluminal coronary angioplasty was
attempted if the coronary anatomy was suitable for angio-
plasty. Patients having greater than 50% residual stenosis
with TIMI grade 2 or 3 flow in the coronary anatomy suit-
able for angioplasty were randomized to receive either im-
mediate or elective (pre-discharge) coronary angioplasty.
Specific criteria for exclusion from randomization to im-
mediate or elective angioplasty were (1) >50% left main
coronary stenosis with a left anterior descending or cir-
cumflex infarct-related vessel; (2) =75% of left main cor-
onary stenosis with a right coronary infarct-related vessel;
(30 severe diffuse coronary atherosclerosis unsuitable for
coronary angioplasty; (4) patients in whom the infarct ves-
sel could not be determined; (5) cardiogenic shock devel-
oping after initiation of thrombolytic therapy. Patients
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who developed cardiogenic shock after enrollment under-
went emergency coronary angioplasty without randomiza-
tion if the coronary anatomy was suitable.

Coronary angioplasty was attempted using a steerable
dilatation system. In the event that coronary angioplasty
was unsuccessful in maintaining vessel patency, a coronary
perfusion catheter (Advanced Cardiovascular Systems Inc.,
Mountain View, Calif.) was placed. This 4.3F catheter has
36 side holes arranged in a spiral fashion along its distal 10
cm that allow pulsatile blood flow to enter proximally and
exit distally when the catheter is positioned appropriately
across the coronary occlusion.!? 13 The catheter is ad-
vanced into the coronary artery over an exchange guide
wire and is intermittently flushed with heparinized solu-
tion.

Not all patients with unsuccessful immediate percuta-
neous transluminal coronary angioplasty in the TAMI trial
had emergency coronary bypass surgery. Patients were as-
sessed on an individual basis for clinical data suggesting a
large, viable, jeopardized myocardial bed or severe multi-
vessel coronary artery disease. The decision to perform
emergency coronary bypass surgery was at the discretion of
the principal investigator. Patients having complex or se-
vere multivessel coronary artery disease who were felt to be
poor candidates for coronary angioplasty were considered
for late (in-hospital) coronary bypass surgery. These pa-
tients were maintained on heparin and antiplatelet therapy
until coronary bypass surgery was performed. The clinical
characteristics of both emergency and delayed surgical
groups are reviewed below.

Data collection and management. Findings in the trial
were collected by the study nurses and were reviewed by
the principal investigator at each clinical site. Data entry
was performed at each clinical site and the coordinator
center. Any discrepancies in data entry were resolved by
primary review of patients’ records. All survivors of hospi-
tal discharge were followed for at least 1 year or until death.
These patients were contacted by phone and were asked to
fill out standardized questionnaires regarding general
health status, angina status, and return to work.

Statistical analysis. Values for continuous variables are
recorded as mean =+ standard deviation and for discrete
variables values are recorded as percentages. Comparisons
between groups were made by the chi square test for dis-
crete variables and by the Wilcoxon signed-rank test for
continuous variables.

RESULTS

Emergency coronary bypass surgery. Emergency
coronary bypass surgery was performed on 24 (6.2%)
of 386 patients enrolled in the TAMI 1 trial. The
clinical demographics and left ventricular function
analysis in this group have been reviewed in detail
previously.’ These 24 patients (17 men and 7 women)
had a mean age of 56.5 years, received intravenous
tissue plasminogen activator therapy at 2.7 + 0.8
hours after myocardial infarction symptom onset,
and underwent emergency coronary bypass surgery
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Table I. Clinical characteristics of patients having
emergency or late (in-hospital) coronary bypass surgery
in the TAMI 1 trial

Emergency Late
No. patients 24 58
Age (yr) 56.5 + 12.8 61.1 + 6.8
Male 1% 81%
Anterior MI 67% 40%
Time to TPA* 2.7 £ 0.8hr 28 £09 hr
Time to surgery* 7.3 + 1.9hr 9.3 + 5.2days
Infarct artery patent? 88% 84%

Preop shock 33% (8 pts) 7% (4 pts)

MI, Myocardial infarction; TPA, tissue plasminogen activator; TAMI,
Thrombolysis and Angioplasty in Myocardial Infarction; pts, patients.
*From infarct symptom onset.

tAt acute cardiac catheterization.

at 7.3 + 1.9 hours after the onset of chest pain. He-
modynamics consistent with preoperative cardio-
genic shock had developed following the initiation of
intravenous tissue plasminogen activator (t-PA) ther-
apy in eight patients (33%). The indication for
emergency surgery was left main or equivalent coro-
nary disease in seven patients, coronary anatomy
unsuitable for angioplasty in four patients, and un-
successful emergency coronary angioplasty in 13 pa-
tients (Fig. 1). Infarct-related artery patency was
achieved preoperatively by pharmacologic or me-
chanical means in 21 of 24 (88%) patients. There
were no operative deaths and three hospital deaths
(12.56%), all occurring in patients who had mani-
fested preoperative cardiogenic shock. The clinical
characteristics of patients who had emergency coro-
nary bypass surgery are compared to the character-
istics of those patients who had delayed (in-hospital)
bypass surgery in Table 1.

Late (in-hospital) surgery. Coronary bypass surgery
was performed late in the hospital following intrave-
nous t-PA therapy and/or coronary angioplasty in 58
(156%) patients. These 58 patients (47 men and 11
women), with a mean age of 61 years, received intra-
venous t-PA therapy 2.8 + 0.9 hours after the onset
of myocardial infarction and had coronary bypass
surgery an average of 9.3 + 5.2 days after symptoms
onset. The indication for coronary bypass surgery
was left main or equivalent coronary disease in 12
patients, coronary anatomy unsuitable for angio-
plasty in 43 patients, and failed angioplasty (late
elective) in three patients (Fig. 1). Infarct artery pa-
tency was achieved at the time of acute catheteriza-
tion in 49 of 58 (84 % ) patients. There were no oper-
ative deaths and two (3.4 % ) in-hospital deaths. Both
deaths occurred in patients with preoperative car-
diogenic shock hemodynamics that developed pre-
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Table M. Comparison of patients with and without
coronary bypass surgery in the TAMI-1 trial

August 1989
American Heart Journal

Table lll. Hemorrhage and transfusion requirements
following surgery

Surgery  No surgery
No. patients 82 (21%) 301 (79%)
Age* 59.7 £ 104 549 + 10.2
Male 7% 79%
Diabetes 21% 12%
No, vessels diseased
1 28% 53%
2 24% 29%
3t 42% 11%
Anterior MIt 48% 39%
LVEF (%) (acute catheterization) 504 = 10.7 524 + 11.3
Death in hospital 6% 7%
LVEF, Left ventricular ejection fraction; other abbreviations as in Table 1.
*p = 0.03.
+p = 0.0001.
ip = 0.02,

cipitously following episodes of recurrent chest pain
and ECG abnormalities consistent with acute coro-
nary reocclusion. Preoperative cardiogenic shock
hemodynamics were also noted following papillary
muscle rupture in one patient and following sus-
pected silent coronary reocclusion in one patient, re-
spectively. Bypass surgery was performed on an
emergency basis in all four patients who developed
preoperative cardiogenic shock in the late surgical
group.

Overall surgical experience. Coronary bypass sur-
gery was performed in 82 (21%) of 386 consecutive
patients treated with intravenous t-PA and coronary
angioplasty for acute myocardial infarction (emer-
gency, 24 patients; late, 58 patients). The clinical
characteristics of the 82 patients undergoing bypass
surgery during their initial hospitalization are com-
pared to those of the remaining patients in the trial
who did not undergo bypass surgery in Table I1. Pa-
tients in the surgical group were older (59,7 = 10.4
years versus 54.9 = 10.2 years; p = 0.05), had more
extensive coronary artery disease (42% three-vessel
disease versus 11%; p = 0.0001), and had a higher
incidence of anterior wall myocardial infarction (48 %
versus 39%; p = 0.02). Patients in the surgical group
more often had diabetes mellitus and a lower resting
left ventricular ejection fraction on acute left ven-
triculography, although these differences were not
statistically significant.

In spite of the presence of high-risk clinical de-
scripters (age, extent of coronary disease, and ante-
rior myocardial infarction), in-hospital mortality was
similar in surgical (6% ) and nonsurgical (7 % ) groups.
There were no operative deaths and five in-hospital
deaths in the surgical group, all of which occurred in
patients with preoperative cardiogenic shock (mor-

Emergency Late
(n=24) (n=58)
Nadir hemoglobin (gm) 9.0 + 1.0 9.1 +£08
Chest tube drainage (ml)* 1685 + 1353 991 + 488
Transfusion* Mean (range)  Mean (range)
PRBC (units) 5.6 (0-15) 5.6 (0-12)
FFP (units) 3.9 (0-14) 1.3 (0-6)
Cryo {(units) 3.9 {0-18) 1.7 (0-20)
Plate (packs) 3.0 (0-20) 1.3 (0-12)
Excessive hemorrhage 4/24 1/58
Surgical reexploration 3/24 0/58

Cryo, Cryoprecipitate; FFP, fresh frozen plasma; plate, platelets; PRBC,
packed red blood cells.
*QOver 24 hours postoperatively.

tality in shock of 42%). Preoperative shock was
present in 8 of 24 (33% ) emergency surgical patients
and in 4 of 58 (7%) late surgical patients. Shock ap-
peared to be precipitated by coronary reocclusion
(three patients) or papillary muscle rupture (one pa-
tient) in the late surgical group. Patients undergoing
late in-hospital surgery were more likely to have in-
ternal mammary artery grafts utilized as bypass con-
duits (34.8% ) than were patients who had emergency
surgical revascularization (16.6% ). The average pe-
rioperative (24-hour) transfusion requirements for
packed red blood cells was similar for both emergency
and late surgical groups, although total blood prod-
uct requirements appeared greater in the emergency
group (Table III).

Long-term follow-up. All patients in the surgical and
nonsurgical groups were followed for at least 1 year
after hospital discharge or until death during follow-
up. A low incidence of death, recurrent myocardial
infarction, death, and/or infarction, coronary bypass
surgery, and coronary angioplasty was noted for both
groups of patients (Fig. 2). There were no significant
differences between groups with respect to these
clinical end points. For patients discharged from the
hospital, mortality at 1 year was 2.5% in the surgical
group and 1.8% in patients not having coronary by-
pass surgery. At 1-year follow up, there were no sig-
nificant differences in the frequency of cardiac and/
or noncardiac-related hospitalizations or in event-
free survival between surgical and nonsurgical groups
(Fig. 3). Event-free survival (excluding noncardiac
hospitalization) was 77.2% in the surgical group and
72.6% in the nonsurgical group.

Angina status (Canadian Heart Association classi-
fication) was evaluated at follow-up in all surviving
patients. Angina was present in 31% of surgical pa-
tients (class 1 or 2 in 80%; class 3 or 4 in 20%) and
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Coronary Bypass Surgery In The TAMI 1 Trial

One Year Follow-up
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Fig. 2. Relative percentage of patients at 1-year follow-up who experienced death and/or myocardial in-
farction, coronary bypass surgery, or follow-up coronary angioplasty. CABG, Coronary artery bypass graft-
ing; MI, myocardial infarction; PTCA, percutaneous transluminal coronary angioplasty.

in 44% of nonsurgical patients (class 1 or 2 in 85%;
class 3 or 4 in 15%). Angina was thus slightly more
frequent in patients who had not undergone surgical
coronary revascularization but was confined to Ca-
nadian Heart Association class 1 or 2 in the majority
of patients in both groups.

All surviving patients were asked to assess their
general health status at 1-year follow-up, as illus-
trated in Table IV. The majority of patients in both
groups (74% surgical; 80% nonsurgical) considered
themselves to be in excellent or good condition. Work
status at 1 year is shown in Table V. A similar per-
centage of patients in both groups were either unem-
ployed or disabled. More patients in the surgical
group were retired, consistent with a significantly
greater mean age of patients in this group.

DISCUSSION

This study evaluates the practice of coronary by-
pass surgery in a large group of patients enrolled in
a multicenter trial of intravenous tissue plasminogen
activator and percutaneous transluminal coronary
angioplasty therapy for acute myocardial infarction.
Survivors at hospital discharge were followed for at
least 1 year after infarction with respect to survival,
functional status, and quality of life. An important
finding of this study is the observation that there
were no operative or hospital deaths in patients with
stable preoperative hemodynamics despite the fact
that surgery was performed in close temporal associ-
ation to acute myocardial infarction. Twelve patients
(15%) of the entire surgical series had cardiogenic

Table IV. General health status at 1 year*

Surgery No surgery
Excellent 21/74 (28% 52/238 (22%)
Good 34/74 (46%) 138/238 (58%)
Fair 14/74 (19%) 39/238 (16%)
Poor 5/14 ( 1%) 9/238 ( 4%)

*Data from 312 of 359 (87%) survivors discharged from hospital.

shock hemodynamics prior to surgery, and the hos-
pital mortality in this subset was 42%. These data
suggest that coronary bypass surgery for the indica-
tions noted can be performed safely in close tempo-
ral association with acute myocardial infarction in
the majority of patients.

Although all patients in the trial received intrave-
nous thrombolytic therapy with tissue plasminogen
activator followed by intravenous heparin and anti-
platelet therapy, clinically significant hemorrhage
occurred in only 5 of 82 (6.1%) surgical patients.
Surgical reexploration for postoperative hemorrhage
was performed in three patients (3.7%), all from the
emergency surgical group. Hemorrhage was felt to be
secondary to a generalized coagulopathy in two of
these patients and due to a discrete, surgically
correctable cause of bleeding (vein graft branch) in
one patient. The nadir of postoperative hemoglobin
in perioperative (24 hours) packed red cell transfu-
sion requirements were similar for both early and late
surgical groups. The overall blood product replace-
ment (fresh frozen plasma, cryoprecipitate, platelets)
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Fig. 3. Relative percentage of patients requiring cardiac-related hospitalization, noncardiac-related hos-
pitalization, any hospitalization, having event-free survival with or without excluding noncardiac hospital-

ization. NCH, Noncardiac hospitalization.

Table V. Work status at 1 year

Work status Surgery No surgery
Full time 289% 48%
Part time 10% 6%
Homemaker 2% 49
Retired 46% 30%
Disabled 10% 8%
Unemployed 3% 1%
Temporarily laid off 0% 2%
Other 2% 1%

appeared greater in patients having emergency sur-
gery, although factor replacement was frequently
administered prophylactically in anticipation of a
hemorrhagic diathesis that did not subsequently oc-
cur. The present series of tissue plasminogen activa-
tor-treated patients compares favorably with other
reported series of patients having coronary bypass
surgery following streptokinase-mediated coronary
thrombolysis with respect to overall transfusion
requirements. 14

Although fibrin specificity with relative preserva-
tion of circulating coagulation factors and increased
efficacy of coronary recanalization has made recom-
binant t-PA an attractive intravenous agent for cor-
onary thrombolysis,'6-1® no randomized comparison
of coronary bypass surgery following coronary throm-
bolysis with streptokinase versus t-PA is available.
The relative fibrinogen sparing following the use of
t-PA may be of importance in patients undergoing a

major surgical procedure.!® Relatively high and sim-
ilar incidences of periaccess hematoma and overall
transfusion requirements have been noted in pa-
tients having emergency coronary angiography and/
or angioplasty following either streptokinase or t-PA
therapy.20

It is important to note that infarct artery patency
was achieved by pharmacologic and/or balloon cath-
eter intervention during the initial catheterization
procedure in 88% of the emergency and 84% of pa-
tients in the late surgical groups. Unlike prior stud-
ies of the use of emergency coronary bypass surgery
in the treatment of acute myocardial infarction, in
the present series surgery was not used to achieve
myocardial reperfusion but rather to maintain reper-
fusion that already been established by other means.
This fact probably underlies the observation that the
relative timing of emergency coronary bypass surgery
(less than versus greater than 6 hours after infarct
symptoms onset) did not influence the degree of
preservation in left ventricular function noted when
comparing preoperative and late (pre-discharge) con-
trast left ventriculograms, as we have shown
previously.? Likewise, timely myocardial reperfusion
with subsequent muscle salvage may have made pa-
tients in the late surgical group more suitable candi-
dates for surgery and thus may have favorably influ-
enced their selection for surgical therapy.

The possible role of early surgery in preventing
catastrophic outcomes in patients with severe multi-
vessel disease is raised by this trial’s results. Both
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deaths in the late surgical group occurred in patients
who manifested clinical evidence for coronary reoc-
clusion with subsequent development of cardiogenic
shock before bypass surgery could be performed. One
of these patients had a suboptimal result of coronary
angioplasty (coronary dissection) in the infarct-re-
lated artery, and the other patient had critical mul-
tivessel disease following successful pharmacologic
recanalization of the infarct-related artery. If these
patients had been directed to earlier coronary bypass
surgery from the cardiac catheterization laboratory
at a time when the infarct-related artery was patent,
myocardial perfusion might have been maintained
and late coronary reocclusion might have been pre-
vented.

The present study allows a comparison of survival
and relative morbidity in patients who underwent
coronary bypass surgery as part of the sequential
reperfusion strategy for the treatment of myocardial
infarction compared with patients treated solely with
intravenous thrombolysis with or without coronary
angioplasty. Although patients who had coronary
bypass surgery during their initial hospitalization
were older, had more extensive coronary artery dis-
ease, and had a higher incidence of anterior wall my-
ocardial infarction, hospital (6% versus 7%) and 1-
year (2.5% versus 1.8%) mortality were similar in
surgical and nonsurgical groups, respectively. No
differences were noted with respect to the occurrence
of nonfatal myocardial infarction, subsequent coro-
nary bypass surgery or angioplasty, or cardiac or
noncardiac-related hospitalizations. One-year event-
free survival (excluding noncardiac-related hospital-
ization) was remarkably high (72.2% surgical; 72.6 %
nonsurgical) in both groups of patients. This obser-
vation suggests that coronary bypass surgery had a
positive influence when performed in-hospital in
view of the significantly greater occurrence of “high-
risk” clinical predictors in patients undergoing sur-
gery.

The aggressive sequential reperfusion strategy em-
ployed in this trial allowed for the early detection and
treatment (coronary bypass surgery) of patients with
extensive multivessel coronary disease prior to hos-
pital discharge. In addition, these patients may have
achieved some benefit from early infarct-related ar-
tery recanalization and myocardial reperfusion by
pharmacologic or angioplasty intervention. The
present series compares favorably with historical se-
ries noting a 5% to 15% 1-year mortality for victims
of myocardial infarction who survive to hospital
discharge.?!-2¢ These 1-year mortality results with an
aggressive reperfusion strategy employing coronary
bypass surgery compare favorably with 1-year mor-
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tality results in patients treated conservatively after
intravenous thrombolytic therapy administration.
Out-of-hospital mortality at 1 year following infarc-
tion in the GISSI (Gruppo Italiano pen lo Studio
della Streptochinase nel ‘Infarcto miocardioco) trial
was 7.1%.25 Although direct comparisons are not
valid, the striking difference in 1-year mortality
(2.5% in surgical and 1.8% in nonsurgical patients)
noted in the present series suggests that further
evaluation of the use of more “complete” revascular-
ization is needed with regard to long-term outcome.

Patients who undergo coronary bypass surgery
during their first hospitalization for the diagnosis of
acute myocardial infarction appear to have a low
death rate in the first year following infarction, and
to enjoy a status of good general health. Seventy-four
percent of patients who had surgery and 80% of pa-
tients not having surgery rated their general health
status as excellent or good at 1 year following hospi-
tal discharge. Angina pectoris was slightly less com-
mon in the surgical group (31% versus 44%) in the
year following infarction, although the majority of
patients in both groups rated their angina as mild
(Canadian Heart Association class 1 to 2).

Comparison of work status at 1 year following hos-
pital discharge may be skewed by the significantly
older age of surgical patients as well as by other psy-
chological and socioeconomic factors. Although re-
turn to full time work capacity was less frequent in
the surgical group, the percentage of patients who
considered themselves disabled was similar in both
groups (10% surgical; 8% nonsurgical). A relatively
low percentage of return to full time employment has
also been noted following elective coronary bypass
surgery and may be significantly influenced by socio-
economic considerations.26 27

Conclusions. The present study examines the use of
coronary bypass surgery as part of a sequential my-
ocardial reperfusion strategy for patients enrolled
into a multicenter collaborative trial of intravenous
t-PA and/or coronary angioplasty therapy for acute
myocardial infarction. One of five patients (21%)
who were enrolled into this trial underwent coronary
bypass surgery during their first hospitalization. De-
spite the more frequent occurrence of high-risk clin-
ical predictors (older age, more extensive coronary
disease, and more frequent anterior myocardial inf-
arction) in patients having surgery, hospital and
1-year mortality was surprisingly low in this group of
patients and was not different from that observed in
patients who did undergo surgery. At 1-year follow-
up, cardiac and noncardiac morbidity, quality of life,
and angina status appear similar in patients who
have undergone coronary bypass surgery following
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thrombolysis and angioplasty therapy for myocardial
infarction when compared with those patients who
have only received pharmacologic and/or catheter
intervention.

These data suggest an important and possibly
beneficial role of coronary bypass surgery as part of
a sequential reperfusion treatment strategy for pa-
tients with acute myocardial infarction. A favorable
long-term outlook with respect to survival and qual-
ity of life appears to follow coronary bypass surgery
when it is used in this fashion. Although this study
demonstrates that patients treated with coronary
bypass surgery do well, a true comparison group
treated conservatively is not available. Now that
early intervention with surgrey has been shown to be
associated with an acceptable complication rate, fu-
ture trials should evaluate the indications for surgi-
cal therapy with greater precision.

REFERENCES

1. Athanasuleas CL, Geer DA, Araciniega JG, et al. A reappraisal
of surgical intervention for acute myocardial infarction. .J
Thorac Cardiovasc Surg 1987;93:405-14.

2. DeWood M, Selinger S, Coleman W, Leonard J, Berg R. Sur-
gical coronary reperfusion during acute myocardial infarction.
In: McGoon DC, ed. Cardiac surgery. 2nd ed. Philadelphia: FA
Davis Co, 1987:91-103.

3. Phillips S, Zeff R, Skinner J, et al. Reperfusion protocol and
results in 738 patients with evolving myocardial infarction.
Ann Thorac Surg 1986;41:119-25.

4. Phillips S. Surgery in evolving acute myocardial infarction. In:
Roberts A, Conti CR, eds. Current surgery of the heart. Phil-
adelphia: J.B. Lippincott, 1987:247-56.

5. Dodge H, Sheehan F, Mathey D, et al. Usefulness of coronary
artery bypass graft surgery or percutaneous transluminal an-
gioplasty after thrombolytic therapy. Circulation 1985;
72(Suppl):V39-V45.

6. Sutton J, Taylor G, Mikell F, et al. Thrombolytic therapy fol-
lowed by early revascularization for acute myocardial infarc-
tion. Am J Cardiol 1986;57:227-31.

7. Wilson J, Held J, Wright C, et al. Coronary bypass surgery
following thrombolytic therapy for acute coronary thrombosis.
Ann Thorac Surg 1984;37:212-17.

8. Lee G, Low RI, Takada P, et al. Importance of follow-up med-
ical and surgical approaches to prevent reinfarction, reocclu-
sion and recurrent angina following intracoronary thrombol-
ysis with streptokinase in acute myocardial infarction. AM
HEeART J 1982;104:921-4.

9. Kereiakes DJ, Topol EJ, George BS, et al. Emergency coro-
nary artery bypass surgery preserves global and regional left
ventricular function after intravenous tissue plasminogen ac-
tivator therapy for acute myocardial infarction. J Am Coll
Cardiol 1988;11:899-907.

10. Kereiakes DJ, Topol EJ, George BS, et al. Favorable long term
outcome of coronary bypass surgery before hospital discharge
following intravenous t-PA therapy for myocardial infarction
[Abstract]. J Am Coll Cardiol 1988;11:107A.

11. Topol EJ, Califf RM, George BS, et al. A multicenter random-
ized trial of intravenous recombinant tissue plasminogen ac-
tivator in immediate versus deferred angioplasty in acute my-
ocardial infarction. N Engl J Med 1987;317:581-7.

12. Hinohara P, Simpson JB, Phillips HR, et al. Transluminal
catheter reperfusion: a new technique to re-establish blood
flow after coronary occlusion during percutaneous translumi-
nal coronary angioplasty. Am J Cardiol 1986;57:684-8.

13. Kereiakes DJ, Abbottsmith CW, Callard GM, Flege JB.

August 1989
American Heart Journal

Emergency internal mammary artery grafting following failed
percutaneous transluminal coronary angioplasty: use of trans-
luminal coronary reperfusion. AM HEART J 1987;113:1018-20.

14. Becher H, Schroder C, Mathey D, et al. Coronary artery by-
pass grafting within 24 hours after intracoronary thromboly-
sis: risk of bleeding [Abstract]. Circulation 1983;68:111-115.

15. Kirklin J, Blackstone E, Zorn G, et al. Intermediate-term re-
sults of coronary bypass grafting for acute myocardial infarc-
tion. Circulation 1985;72(Suppl II):11-175-8.

16. Sobel B, Gross R, Robison A. Thrombolysis, clot selectivity,
and kinetics. Circulation 1984;70:160-4.

17. Collen D. Human tissue-type plasminogen activator: from the
laboratory to the bedside. Circulation 1986;72:18-20.

18. Sherry 8. Tissue plasminogen activator (t-PA). Will it fulfill
its promise? N Engl J Med 1985;313:1014-17.

19. Chesebro JH, Knadderud GO, Roberts R, et al. Thrombolysis
in Myocardial Infarction (TIMI) trial. Phase 1. A comparison
between intravenous tissue plasminogen activator and intra-
venous streptokinase: clinical findings through hospital dis-
charge. Circulation 1987;76:142-54.

20. The TIMI study group. The Thrombolysis In Myocardial In-
farction (TIMI) trial. N Engl J Med 1985;312:932-6.

21. The Multicenter Post-Infarction Research Group. Risk strat-
ification and survival after myocardial infarction. N Engl J
Med 1983;309:331-6.

22. Kannel WB, Sorlie P, McNamara PN. Prognosis after initial
myocardial infarction: the Framingham study. Am J Cardiol
1979;44:53-9.

23. Pryor DB, Hindman MC, Wagner GS, et al. Early discharge
after acute myocardial infarction. Ann Intern Med 1983;
99:528-38.

24. Roubin GS, Harris PJ, Bernstein L, et al. Coronary anatomy
and prognosis after myocardial infarction in patients 60 years
of age and younger. Circulation 1983;67:743-9.

25. Gruppo Italiano per lo Studio della Streptochinase nel’Inf-
arcto miocardioco (GISSI). Long-term effects of intravenous
thrombolysis in acute myocardial infarction: final report of
the GC study. Lancet 1987;2:871-4.

26. Hlatky MA, Haney T, Barefoot JC, et al. Medical, psycholog-
ical and social correlates of work disability among men with
coronary artery disease. Am J Cardiol 1986;58:911-15.

27. CASS principal investigators and their associates. Coronary
Artery Surgery Study (CASS); a randomized trial of coronary
artery bypass surgery. Quality of life in patients randomly as-
signed to treatment groups. Circulation 1983;68:951-60.

APPENDIX

Clinical Center
University of Michigan, Ann Arbor, Michigan

Principal Investigator: Eric J. Topol, MD
Co-investigators:

William W. O’Neill, MD

Joseph A. Walton, MD

Eric R. Bates, MD

Stephen G. Ellis, MD

Patrick D. V. Bourdillon, MD

M. Anthony Schork, PhD

Eva Kline, RN, BSN

Laura Gorman, RN, BSN

Raymond Worden, BS

Bertram Pitt, MD

Satellite Centers
Foote Hospital, Jackson, Michigan
Gregory Baumann, MD



Volume 118
Number 2

John Maino, MD

Mary Ann Mengleson, MD
Constance Doyle, MD
Patricia Lamb, MD

South Macomb Hospital, Warren, Michigan
Stanley Wolfe, MD
Leonard Bayer, DO
Armando Madrazo, MD
Robert Moore, MD

Duke University, Durham, North Carolina

Robert M. Califf, MD, Co-Principal
Investigator

Richard S. Stack, MD

Harry R. Phillips III, MD

Tomoake Hinohara, MD

Robert H. Peter, MD

Ken Morris, MD

Victor Behar, MD

Y. Kong, MD

Charles Simonton, MD

Thomas Bashore, MD

Eric Carlson, MD

Susan Mantell, RN, BS

Riverside Hospital, Columbus, Ohio
Barry S. George, MD
Richard J. Candela, MD
Joanne Dillon, RN, BS
Ramona Maseck, RN, BS

Christ Hospital, Cincinnati, Ohio
Dean J. Kereiakes, MD
Charles W. Abbottsmith, MD
Linda Anderson, RN, BSN, CCRN
Linda Martin, RN, BSN, MBS

Pre-discharge CABG in AMI 207

Satellite Centers
Fort Hamilton-Hughes Hospital and
Our Lady of Mercy Hospital,
Hamilton, Ohio
George Manitsas, MD
James Scott, Jr., MD

Biostatistical Core Laboratory

Duke University Biostatistical Core
Laboratory, Durham, North Carolina
Duke Databank for Cardiovascular Disease

Jane Boswick, MPH

Lynne Aronson, BS

Kerry L. Lee, PhD

Robert M. Califf, MD

Angiographic Core Laboratory
University of Michigan Core Angiographic
Laboratory, Ann Arbor, Michigan

Raymond Worden, BS
Cindy L. Grines, MD
Mark Sanz, MD

Eric J. Topol, MD

Data Monitoring Committee:
Mark Hlatky, MD
Daniel B. Mark, MD
Kerry L. Lee, PhD
Jane Boswick, MPH

Hematology Core Laboratory
University of Vermont Core Hematology
Laboratory, Burlington, Vermont

David Stump, MD
Desire Collen, MD
Danya Thornton, BS



