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suMMARY In a prospective study of 90 consecutive patients with acute myocardial infarction, 15
(28.3%) of 53 patients with an anterior wall infarction developed a left ventricular thrombosis
diagnosed by cross sectional echocardiography. Patients received anticoagulants only after a left
ventricular thrombosis had been diagnosed. Twenty eight patients had an inferior infarction, but
none of these had a left ventricular thrombosis. Five (5 5%) of the 90 patients suffered a cerebrovascular accident, and all had an anterior wall infarction. In four of these five patients a left ventricular
thrombosis was confirmed by echocardiography before the cerebrovascular accident. All patients
with left ventricular thrombosis had apical akinesis. The incidence of a thrombosis did not differ in
patients with a first anterior myocardial infarction and with reinfarctions. Among the 40 patients
with a first anterior wall infarction, 12 with a thrombosis had a significantly higher incidence of
enlarged heart on chest radiographs and significantly higher serum aspartate aminotransferase
enzyme activity than those without.
Thus patients with a large anterior wall infarction and with akinesis in the apical region are at high
risk of developing a left ventricular thrombosis, which may be a source of peripheral emboli. Left
ventricular thrombosis appears to be rare with infarctions in other locations.

Cross sectional echocardiography is a reliable method
for detecting left ventricular thrombosis. 1-3 Several
retrospective reports have suggested a high incidence
of left ventricular thrombosis in patients who have
had peripheral emboli after a myocardial infarction. ' 4 5 In one prospective study,6 a high incidence
of left ventricular thrombosis in acute anterior wall
infarctions was found, but peripheral emboli were not
diagnosed. The study was restricted to a subgroup of
patients with a first myocardial infarction in whom its
diagnosis was based on the presence of new Q waves
in an electrocardiogram. Furthermore, the patients
were treated with heparin subcutaneously from their
admission to hospital. Such treatment is not used
routinely in many coronary care units at present.
In this prospective study of patients with acute
myocardial infarction anticoagulants were given only
when a left ventricular thrombus had been diagnosed.
The objectives of the study were to determine (a) the
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lar thrombosis and (b) the incidence of possible
peripheral emboli.

Patients and methods

During a six month period 90 consecutive patients of
all ages admitted to our coronary care unit with
confirmed acute myocardial infarction were studied.
The criteria for diagnosis have been described in
detail elsewhere7 and consisted of at least two of the
following: (a) clinical symptoms-central chest pain
for more than 30 minutes, acute cardiogenic shock, or
pulmonary oedema; (b) electrocardiographic
changes-development of new Q waves or ST-T
changes, or both, diagnostic for acute myocardial
infarction; and (c) laboratory findings-transient
increase in peak aspartate aminotransferase enzyme
activity to more than twice the upper limit of normal
of 40 units/l.
All patients were admitted to the unit and were
treated with tranquillising agents, analgesics, and
oxygen in the acute phase. They gradually became
ambulant after the first day of admission. Anticoagulants were given only after a left ventricular thrombosis had been diagnosed. Oral treatment with warfa553
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then started, and a thrombotest level between
5% and 10% was regarded as the therapeutic level.8
Treatment with salicylates and other platelet inhibiting agents was not given. A standard 12 lead electrocardiogram was recorded on admission to the unit,
on the following day, and on later occasions when it
was necessary for follow up.
A cerebrovascular accident was defined as the

rin was

occurrence of transient or persisting paresis or para-
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Table 1 Cross sectional echocardiographicfindings in 15

patients with a left ventricular thrombus
No of paients
Definite thrombus margin
aear delineation of endocardium at site
of thrombus
Resolution of thrombus during serial
examination
Independent movement of thrombus
Apical akinesis
Recurrence of thrombus when
anticoagulation was stopped

15
15
14
6
15

lysis in the extremities or face or both. Dizziness or
syncope alone were not accepted as diagnostic criteria.
No attempt was made to differentiate clinically between cerebral haemorrhage, embolism, or thrombosis.

Table 2 Number ofpatients with a left ventricular thrombus
(LVT) and cerebrovascular accident (CVA) related to infarct
location

ECHOCARDIOGRAPHY

Infarct

Total No of

2

No (%) with

No (%) with

CVA
LVT
patients
Cross sectional echocardiography was performed with location
a Toshiba SSH-10 phased array sector scanner. All
5 (9-4%)
15 (28%)
53
Anterior
0
0
28
patients were examined on day 5 and day 10 after the Inferior
0
0
9
Uncertain
infarction. When a thrombus was diagnosed several Total
5 (5 5%)
15 (17%)
90
scans were recorded at varying intervals during follow
up. We used parasternal and apical views with a sysTable 3 Number ofpatients with a left ventricular thrombus
tematic approach for left ventricular thrombosis. The (LVT) in first anterior myocardial infarctions and reinfarctions
criteria for diagnosing an intraventricular mass as a
No (%) with LVT
No of patiens
left ventricular thrombosis were (a) a definite margin
of an intraventricular mass towards the ventricular Initial infarction
12 (30%)
40
3 (23%)
13
cavity in addition to at least one of the following: (b) a Reinfarction
15 (28%)
53
clear delineation of the endocardium at the site of the Total
intraventricular mass; (c) independent movement of
the intraventricular mass; or (d) a variation in the size Table 4 Clinicalfindings in patients with frst anterior waU
of the intraventricular mass during serial examina- infarctions with and without a left ventricular thrombus (LVT)
tions. To minimise the risk of mistaking artefacts Charactistic
No LVT
LVT
(n=28)*
(n=12)*
(side lobes, reverberations) and other intracavitary
structures (for example papillary muscles, muscular
63.2±7.8
58-6_11-1
Mean (±SD) age (yr)
trabeculae) for thrombi, the diagnosis of left ventricu- No of patients with:
8
in
three
6
failure
first
days
Heart
lar thrombosis had to be confirmed in at least two
Hypotension (systolic pressure
of
left
planes at very different angles. The diagnosis
< 100 mmHg) in first three days 2
5
>38'C in first
ventricular thrombosis was made by at least two inde- Temperature
2.33±2.1
2-67±1-8
five
days)
(mean±SD
days
pendent observers. Adequate echocardiographic data
*Differences not significant.
were obtained in all but two patients.
Table 5 Laboratory data in patients with first anterior waU
STATISTICAL ANALYSIS
infarctions with and without a left ventricular thrombus (LVT)
For statistical analysis we used the two tail t test and
No LVT
LVT
p
Fisher's exact test; p<005 was regarded as statisti- Characteristic
(n=28)
(n=12)
cally significant.
Mean (±SD) ESR
37-4t 14-9 37.8+ 162 NS
(mm/first h)
Results
Mean (±SD) peak activity
of aspartate amino197±130
325± 158
p<001
(U/l)
Left ventricular thrombi were found in 15 (17%) of Notransferase
of patients with:
the 90 patients. The cross sectional echocardiographic
1
p<0-05
Enlarged heart on x ray 4
ECG changes in first
findings in patients with left ventricular thrombosis
two
days:
are shown in Table 1. All patients had akinesis of the
NS
13
Diagnostic Q wave 9
Diagnostic ST-T
apical region, where all the thrombi were located.
NS
21
9
changes
Table 2 shows the relation between thrombi, infarct
NS
Diagnostic ST-T only 3
site, and cerebrovascular accident. Only patients with
NS, not significant.
anterior wall infarctions developed a left ventricular
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Discussion
This study shows a high occurrence of left ventricular
thrombosis in the apical region in an acute anterior
myocardial infarction in patients who did not receive
anticoagulants before a left ventricular thrombosis
had been diagnosed. High peak aspartate aminotransferase activity, a radiologically enlarged heart, and left
ventricular apical akinesis seemed to favour the
development of a left ventricular thrombosis. Apical
akinesis was also seen in 32% of patients with an
anterior infarction without a left ventricular thrombosis. This group had signifcantly lower enzyme values of aspartate aminotransferase, suggesting that the
extent of injured myocardium may have been less.

Figure Serial cross sectional echocardiograms in the four
chamber view showing an apical thrombus developing central
lysis. T, thrombus; L, lysis; LV, kft ventrick; LA, kft atrium;
IVS, interverular septum; RV, right ventrick, RA right
atrium.
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thrombosis. A cerebrovascular accident was seen in
five (5 5%) of the 90 patients, all of whom had anterior
wall infarctions. No patients had clinical signs of
emboli in the extremities or abdominal circulation.
One patient had a cerebrovascular accident on the
fourth day after the acute myocardial infarction. At
echocardiography on the fifth day no left ventricular
thrombosis was found. The other four patients had a
confirmed left ventricular thrombosis when a cerebrovascular accident occurred. One of these patients
had had a cerebrovascular accident before optimal
anticoagulation had been attained. He was left with a
severe permanent hemiplegia. The other three
patients had a transient hemiparesis lasting from 12
hours to five days and were fully recovered on discharge from hospital. All three were optimally anticoagulated when the cerebrovascular accident occurred.
Serial examinations of the patients during the initial
hospital admission showed that several thrombi
developed a central clearing which progressed until
only a thin shell of the thrombus remained (Figure).
One of these patients had a cerebrovascular accident
lasting for less than 12 hours. Cross sectional echocardiography 10 minutes after the cerebrovascular accident had occurred showed that the major part of the
remnant of the thrombus had disappeared.
Table 3 shows the incidence of left ventricular
thrombosis in patients with a first anterior myocardial
infarction and with reinfarctions (history or electrocardiographic evidence of a previous myocardial
infarction). There was no significant difference between these two groups.
A comparison of various clinical and laboratory
indices in patients with a first anterior wall infarction
with and without a left ventricular thrombosis showed
a higher incidence of enlarged hearts on x-ray films
and a higher mean peak activity of aspartate aminotransferase in the group with a left ventricular thrombosis (Tables 4 and 5).

The patients in this study underwent routine
echocardiography on days 5 and 10 after the acute
infarction. A left ventricular thrombosis has been
reported to occur on the first day after an infarction,6
and it is possible that such early thrombi may have
lysed by day 5 and therefore have escaped detection.
Nevertheless, none of the left ventricular thrombi that
we did diagnose disappeared completely in such a
short period. We therefore believe that the risk of our
not having detected early lysed thrombi was probably
small.
The results confirm and extend the findings of a
previous prospective study of Asinger et al.6 In both
studies, the thrombi were only found together with
apical akinesis and were associated with large infarctions. Whereas Asinger et al restricted their study to
first myocardial infarctions we found the same incidence of left ventricular thrombosis in patients with
first anterior myocardial infarctions and with reinfarctions. The electrocardiographic criteria were different; in addition to the Q wave changes used by
Asinger et al we included patients with ST-T changes
alone and found thrombi in three of these patients
(Table 5). Clearly, therefore, the group of patients at
high risk of developing left ventricular thrombosis
was larger than that found by Asinger et al.
The most significant discrepancy in the two studies
was the incidence of thromboembolic phenomena.
Asinger et al did not detect this complication, whereas
we found an incidence of 5-5% of the total group and
of 27% in the group of patients with a left ventricular
thrombosis. The reason for this discrepancy is
unclear. In both studies anticoagulants in therapeutic
doses (intravenous heparin or warfarin tablets or
both) were not given before a left ventricular thrombosis had been diagnosed. On the other hand, the
patients of Asinger et al were given prophylactic anticoagulation with low dose subcutaneous heparin on
admission to the coronary care unit. Once a thrombus
had been diagnosed, treatment with intravenous
heparin and sodium warfarin tablets was given in the
former study whereas only warfarin in therapeutic
oral doses was given in our study. One possible explanation is therefore that when a thrombus is diagnosed
intravenous anticoagulation treatment prevents
embolism from that thrombus. Nevertheless, it
remains to be seen whether anticoagulants in
therapeutic doses on admission to hospital also pre-

formation of a thrombus. The central clearing
that we found in some thrombi was probably a central
lysis, suggesting that the thrombi were decomposing
from within.

vent

Left ventricular thrombosis has been reported in
patients with congestive cardiomyopathy with disturbed left ventricular function but no endothelial
damage.5 9 10 This finding, together with the predilection of thrombi for the apex rather than the inferior
wall, makes it likely that the haemodynamic disturbances rather than the endothelial damage in acute
myocardial infarction are mainly responsible for the
development of ventricular thrombi.
We conclude that patients with large anterior wall
infarctions with apical akinesis are at a high risk of
developing left ventricular thrombosis, which may be
a source of peripheral emboli. The appropriate treatment for this group of patients remains to be decided.
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