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Summary
Emboli of a main artery cause serious complications
in patients suffering from acute myocardial infarction,
in whom the surgical risk is high. In order to save the
limb, embolectomy is indicated and should be con-
sidered.

Early diagnosis and prompt surgical intervention
with the use of the Fogarty catheter simplify the
embolectomy procedure and enable restoration of
circulation to the ischaemic limb.

Thirty-two embolectomies were performed in
twenty-eight patients suffering from acute myocardial
infarction. Patients with cardiac compensation sur-
vived the surgery and recovered. However 50% of the
patients in whom acute myocardial infarction was
accompanied with congestive heart failure and
arrhythmias died. The cause of death was the under-
lying disease. Considering the severity of the acute
myocardial infarction this group of patients repre-
sents the expected mortality.

Introduction
Until recently, sudden occlusion of a main artery

in patients suffering from acute myocardial infarc-
tion was a dangerous complication fatal in a high
percentage of cases.
Improvement in the technique of removal of

emboli by the use of the Fogarty catheter, in con-
junction with intensive cardiac care and monitoring,
enables embolectomy to beperformed on patients with
acute myocardial infarction accompanied by arrhy-
thmias and even congestive heart failure.

In spite of atherosclerotic changes in the arterial
tree of the majority of elderly patients suffering
from acute myocardial infarction and embolic com-
plications, it is possible today, through early
diagnosis, heparinization and prompt surgery, to
restore good circulation to the ischaemic limb and
to save it.
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The mortality rate which is still high, is attributed
to the underlying disease, from which 7% of the
patients who survived the first week following the
onset of their myocardial infarction, die within
30 days.
The following study of thirty-two embolectomies

performed on twenty-eight patients admitted for
acute myocardial infarction, illustrates the import-
ance and advisability of this surgical procedure on
this group of patients.

Clinical material
During the period 1967-76, the Medical Centre

of Tel-Aviv treated 9765 patients suffering from
acute myocardial infarction. One thousand seven-
hundred and two of these died within the first week
of being admitted to hospital (Table 1). Among the
8063 patients who survived the first week of the
illness, thirty-four had arterial emboli of the extre-
mities (0.4%). Six of these patients, in whom
occlusion occurred in the distal arteries, were
successfully treated by conservative medical manage-
ment. Thirty-two embolectomies were performed on
the remaining twenty-eight patients.
During the same period (1967-76) a total of

132 arterial embolectomies were performed on 114
patients. The twenty-eight patients suffering from
acute myocardial infarction represent 24-5% of
the total group. In sixteen cases, arterial emboli
occurred in the second week, and in twelve cases,
during the third week following onset of acute

TABLE 1. Mortality among 9765 patients with
acute myocardial infarction (AMI)

No. of Patient
Days following patient deaths
onset of AMI deaths (%)
1-7 1702 17-43
7-30 730 7-47
Total 2432 24-90
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myocardial infarction. A number of the patients
suffered from additional diseases (Table 2). Upon
admission to hospital, seven patients showed a mild
decrease in blood pressure, while a violent decrease
was found in two patients (60-70 mmHg). Arrhy-
thmias were noted in twenty-three patients and con-
gestive heart failure in twelve of the group. There
were ten female and eighteen male patients. Their
ages ranged from 60-92 years (Table 3). Almost 50%
of the patients were in the 70-79 year age group. Of
the remaining eighty-six patients with other embolic
aetiology, 320% were under 60 years of age.

TABLE 2. Incidence of associated significant
illnesses to the acute myocardial infarction

in the present series

No. of
Disease patients

Hypertension* 15
Old myocardial infarction 3
Pulmonary emphysema 14
Diabetes mellitus 6
Claudication-distance 6

* Old hemiparesis, 4 patients.

TABLE 3. Age distribution

Age No. of
(years) patients

60-69 12
70-79 14
80-92 2
Total 28

Early diagnosis of arterial emboli was easily made
among the group of thirty-four patients. The pre-
sence of acute myocardial infarction which was in
the majority of cases accompanied by arrhythmia,
severe sudden pain, coldness and pallor of the limb
and absence of distal pulses below the emboli, veri-
fied the diagnosis. In four cases, it was necessary to
perform a peripheral arteriography (Fig. 1) in
order to rule out the presence of acute thrombosis of
the artery. In two of these cases, the reason was a
past history of intermittent claudication, and in the
other two cases, decrease in blood pressure upon
admission.
Within 4-8 hours following appearance of the

emboli thirty-two embolectomies were performed in
twenty-eight patients. In three patients, on the
alternate limb, and in one patient a repeated em-
bolectomy was successfully done following a re-
current episode. General anaesthesia was used in
four cases; epidural in sixteen, and local anaesthesia
on nine patients. In twenty-three cases the femoral
artery was blocked by emboli (Table 4).

FIG. 1. Peripheral arteriography: shows tortuosity of
the great vessels with clear-cut occlusion of the left
external iliac artery (arrow) with signs of collateral
circulation above. The clear-cut occlusion indicates an
acute embolic block.

In all thirty-one embolectomies the Fogarty
catheter was used and surgical procedure was
technically simple. With the exception of one case,
secondary thrombi were not found and flushing of
the artery was not necessary. Good circulation was
restored in thirty-one cases of embolectomy. In the
remaining patient who suffered from ischaemia of
the limb previous to the acute myocardial infarction,
no improvement in circulation was noted. Peripheral
pulses were felt in thirteen patients after surgery.
Among the remaining fifteen, the distal pulses were
absent in the alternate limb of nine patients upon
admission.

Six of the twenty-eight patients died, a mortality
rate of 21-4%. The cause of death was directly
related to the severity of the myocardial infarction
(Table 5). In the group of 86 patients with emboli of
other aetiology, sixteen died, representing a mortality
rate of 18-6%. One patient aged 92 died 4 hr after
undergoing the embolectomy with restored circula-
tion in the limb. In one case it was not possible to
restore circulation because of old obliteration of the
superficial femoral artery and presence of secondary
thrombi in the deep femoral artery which developed
within 7 hours of the emboli. Amputation was
performed after 7 days and the patient died 4 days
later (Table 5, Case no. 6). The remaining four
patients survived the embolectomy procedure, but
died within 10-17 days following surgery because of
the severity of their heart failures.
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TABLE 4. Distribution of emboli accord-
ing to location

Location of emboli Incidence

Bifurcation of aorta 3
Iliac artery 4
Common femoral artery 15
Superficial femoral artery 8
Axillary artery 2
Brachial artery 3*
Below popliteal artery 3*

* Conservative treatment.

Discussion
Patients with acute myocardial infarction compli-

cated by arterial emboli are generally of advanced
age. In the group of patients of Fogarty (1973), and
of Nielsen and Sorensen (1968) 40-50% were over
70 years of age. In the present group, more than 50%o
of the patients were between 70 and 92 years old.
Arterial emboli occur mostly in patients suffering
from severe acute myocardial infarction (Nielsen
and Sorensen, 1968). Peripheral arterial emboli occur
in less than 1% of cases with acute myocardial in-
farction (Nielsen and Sorensen, 1968; Thompson et
al., 1970b). In the present group the incidence was
0-4%. According to Fogarty (1973), Nielsen and
Sorensen (1968), Stallone et al. (1969) and Thomp-
son et al. (1970a), patients with acute myocardial
infarction comprised 15-6-19% of total embolectomy
cases (Table 6). Embolic occlusion of the arteries
below the brachial artery and below the popliteal
artery rarely result in gangrene, therefore conserva-
tive treatment is possible (Stavorovsky, 1971).

Surgical risks are higher in patients suffering from
acute myocardial infarction, particularly when
accompanied by congestive heart failure and
arrhythmia. Generally in such cases elective surgery

TABLE 6. Cases ofembolectomy reported by different authors

Acute
myocardial

Total infarction
embolectomy embolectomy

Author patients patients (%)

Fogarty (1973) 300 50 16-6
Nielsen and Sorensen

(1968) 140 22 15-6
Thompson (1970a) 163 31 19.0
Stallone (1969) 16 3 19.0
Present series 114 28 24-5

is contraindicated. However, in order to save a
limb and possibly the patient's life, embolectomy
must be considered. Conservative treatment in cases
of emboli of a main artery does not suffice. The
occurrence of severe pain and acidosis resulting from
resorption of toxins from the ischaemic organ,
interferes with the treatment of the heart diseased
by infarct, and endangers the patient's life.

In most cases gangrene can develop despite
conservative treatment, and amputation has to be
performed after 8-10 days. This surgical procedure
is more difficult and drastic than the embolectomy,
and sometimes causes mental and emotional stress
in the patient, and can even precipitate his death.
Therefore embolectomy in patients suffering from
acute myocardial infarction must be considered as
in every case of embolic occlusion of a main artery
(Stavorovsky, 1971). The cardiologist who hesitates
to refer to surgery the patient with myocardial
infarction in congestion and arrhythmia must then
provide conservative treatment. This approach leads
to delayed surgery which is more complicated and
of longer duration. The surgeon must remove second-
ary thrombi which have since developed in the distal

TABLE 5. Cause of death following embolectomy
Time from MIt

Age Previous Diabetes to embolectomy Time from operation
No. (years) Mlt mellitus (days) to death Cause of death

1 92 yes yes 10 4 hours Sudden cardiac arrest

2 78 no no 15 14 days Congestive heart failure

3 72 no yes 13 17 days Congestive heart failure,
ventricular fibrillation

4 60 yes no 8 13 days Congestive heart failure

5 66 no yes 15 10 days Fresh myocardial
infarction

6 72 no no 12 11 days* Congestive heart failure,
respiratory distress,
pulmonary infarction

* 4 days after amputation; t MI, myocardial infarction.
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arteries and veins. Flushing of the vein system is also
sometimes necessary in order to prevent pulmonary
emboli which might appear after the restoration of
arterial circulation.

Factors which threaten the survival of the isch-
aemic limb, such as atheromatotic changes and even
occlusions of the distal arteries, exist in this category
of patients. Absence of distal pulses before onset of
the myocardial infarction and history of claudica-
tion confirm this. Delay of surgery, therefore, de-
creases the number of successes.

Early diagnosis together with intensive cardiac
treatment (if necessary) within a few hours following
the onset of emboli, heparinization, and embolec-
tomy performed under local anaesthesia by an
experienced surgeon using a Fogarty catheter,
simplifies the operation and widens the range of
treatment choices in the majority of cases. This
approach allows for a greater success rate, even in
cases of acute myocardial infarction with congestive
heart failure and arrhythmia which are complicated
by emboli.

Prognosis depends on the condition of the heart
(damaged) affected by infarct. Patients with acute
myocardial infarction in a state of compensation
without recurrence of emboli from the original
source recovered. However, approximately 50°Y of
patients with acute myocardial infarction accom-
panied by congestive heart failure and arrhythmia
died (Gould and Migliorelli, 1967; Fogarty, 1973;
Thompson et al., 1970a, b).

Similar results were noted in the present series-
six of twelve patients suffering from congestive heart
failure and arrhythmia died.
Although the mortality rate is high among cases

of embolectomy related to acute myocardial infarc-
tion, there is no significant difference in comparison
to cases of embolectomy of other aetiology.
Among the twenty-eight patients who suffered

acute myocardial infarction and underwent em-
bolectomy, the mortality rate was 21 4%. In the

series of eighty-six cases with other aetiology,
mortality was 18.6%.
Death of four patients within 10-17 days following

embolectomy, indicates that they survived the
surgical procedure, but succumbed to the basic
underlying disease.
Grendahl (1967) who recorded 302 deaths among

1109 cases of acute myocardial infarction, found that
during a period of 1 month 2700 died. Seventy-one
per cent of these died within the first 5 days following
onset of the acute myocardial infarction. From the
remaining 2900 who survived the initial 5 days,
7-90/o died. The present authors also found that 700
of those patients who survived the first week follow-
ing onset of acute myocardial infarction died. The
six elderly patients in their group who died (two
with a history of myocardial infarction and three
with diabetes mellitus) most likely represent the 700
mortality expected in cases surviving the first week
following the onset of acute myocardial infarction.
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