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Left ventricular thrombus formation is a well-de- 
scribed complication of acute myocardial infarc- 
tion, and two-dimensional echocardiography is a 
reliable method for its detection.'.2 The echocar- 
diographic detection of biventricular thrombi in 
this setting, however, has not previously been re- 
p o d .  

CASE REPORT 

Clinical Features 

A previously healthy 33-year-old man developed 
crushing substernal chest pain. An acute anterior 
myocardial infarction was diagnosed on the basis 
of clinical symptoms and pathologic Q waves, ST-T 
wave changes, and a transient right bundle branch 
block on the electrocardiogram. Cardiac cathe- 
terization 5 h after the onset of pain revealed total 
proximal left anterior descending coronary artery 
occlusion and a 30% stenosis of the proximal cir- 
cumflex artery. Left ventriculography showed 
globally depressed function, apical and septal dys- 
kinesis, and severe anterolateral wall hypoki- 
nesis. Reperfusion of the occluded artery was 
achieved with balloon angioplasty, and a residual 
80% stenosis and 18 mm Hg translesional gra- 
dient remained. Intravenous nitroglycerin, lido- 
caine, and heparin, as  well as oral dipyridamole 
75 mg TID; aspirin 324 mg TID; and nifedipine 
30 mg TID were prescribed. 

The early hospital course was complicated by 
hypotension necessitating the use of an intraaor- 
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tic balloon pump and temporary inotropic support. 
Repeat catheterization was performed on the third 
hospital day because of recurrent chest pain that 
was confirmed to be secondary to partial reocclu- 
sion of the left anterior descending artery. The 
stenosis was again reduced by angioplasty to 60%, 
and the translesional gradient to less than 10 mm 
Hg. There was no further chest pain. Hemody- 
namic recovery was complete, and intravenous 
heparin was stopped on the sixth hospital day. On 
the 10th day a radionuclide ventriculogram showed 
anterior, apical, and septal wall motion abnor- 
malities and a left ventricular ejection fraction of 
37%. 

Echocardiography 
A two-dimensional echocardiogram was per- 
formed 18 days after infarction and demonstrated 
the previously noted wall motion defects as well 
as right and left ventricular masses. Both masses 
were highly echogenic, acoustically distinct from 
underlying myocardium, exhibited free intracav- 
itary motion in systole and diastole, and were at- 
tached to the septum. Both of the masses were 
prominent in the parasternal long- and short-axis 
views (Fig. 1). Bilateral ventricular thrombi were 
diagnosed, and coumadin was prescribed. Eight 
weeks after infarction a repeat M-mode and two- 
dimensional echocardiogram showed a thin aki- 
netic septum and persistance of the biventricular 
thrombi despite therapeutic anticoagulation. 

Catheterization at 2 months because of exer- 
tional chest pain revealed no change in the coro- 
nary anatomy. Moreover, a right atrial contrast 
injection with levophase ventriculography con- 
firmed the presence of bilateral intraventricular 
thrombi. After 6 months, there was echocardio- 
graphic resolution of the left ventricular throm- 
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FIGURE 1. Short-axis stop of a two-dimensional echocardiographic parasternal short-axis projection at the papillary muscle level. Both left 
ventricular (arrow) and right ventricular (arrow) thrombi are visualized attached to the ventricular septum (VS). LV, left ventricular cavity; RV, 
right ventricular cavity. 

bus but not of the right ventricular thrombus, and 
coumadin was continued. The patient remained 
well, and no embolic phenomena were noted dur- 
ing 1 year of follow-up. 

DISCUSSION 

General Comments 
Left ventricular mural thrombi have been de- 
tected with two-dimensional echocardiography in 
30% or more of patients with a n  acute transmural 
anterior myocardial infarction associated with an 
underlying apical wall motion abn~rmality."-~ 
Large infarcts, as in this case, predispose to left 
ventricular thrombi, which can appear within days 
to  month^.^.^ 

Although the formation of right ventricular 
thrombus following acute myocardial infarction is 
known to occur, there have been relatively few 
published cases. Isner and Roberts reported a right 
ventricular thrombus on postmortem examina- 
tion in 15 (6%) of 237 patients with left ventricular 
wall infarction.6 Right ventricular thrombus oc- 
curred with a similar frequency in those with and 

those without a n  associated infarct of the right 
ventricular wall. Of their 97 patients with a n  an- 
terior left ventricular infarct, a right ventricular 
thrombus that was not localized to free wall or 
septa1 surface occurred in 8%. Two-dimensional 
echocardiographic demonstration of a n  infarct-re- 
lated right ventricular thrombus, heralded by 
multiple pulmonary emboli, has been noted once.' 
Biventricular thrombi, confirmed at necropsy, were 
detected in one acute infarct patient with "'In- 
labeled platelets.8 Biventricular thrombus for- 
mation in association with acute myocardial in- 
farction has not previously been reported with 
echocardiography . 

Diagnosis 
The diagnosis of biventricular thrombi was based 
on a constellation of two-dimensional echocardio- 
graphic findings and supported by contrast cine- 
angiography. Evaluation revealed a discrete mass 
of echoes in both ventricles that were distinct from 
the endocardium and moved freely in systole and 
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diastole.'*9 In addition, a n  untoward clinical out- 
come for our patient was suggested by the findings 
of protruberence of thrombus into the left ven- 
tricular cavity and free mobility. These morpho- 
logic characteristics have been shown to identify 
those patients with the highest arterial embolic 
risk.lO*" 

Right ventricular mural thrombi frequently de- 
velop after myocardial injury. Similar to left ven- 
tricular thrombi, right-sided thrombi appear fol- 
lowing myocardial contusion and/or infarction and 
in all reported cases have been located in an area 
of a~ynergy .~* '* '~* '~  In our patient, septal dyski- 
nesis, septal wall thinning, and right bundle branch 
block suggested that extensive septal damage ac- 
companied the anterior-apical infarction. Thus, 
tissue necrosis through the interventricular sep- 
tum and apex and the resulting asynergy may 
have promoted right ventricular thrombus for- 
mation. 

The distinction of right ventricular thrombi from 
other intracavitary masses is possible with two- 
dimensional echocardiography . Right atrial 
myxomas and thrombi may appear within the right 
ventricular ~ a v i t y . ' ~ - ' ~  Characteristically, these 
masses are seen intermittently when they pro- 
lapse across the tricuspid valve in diastole then 
suddenly disappear from the right ventricle in sys- 
tole. Large tricuspid vegetations can appear in the 
ventricle during the cardiac cycle but should move 
with the leaflet to which they are attached.I6 Im- 
proper transducer angulation can distort normal 
echoes from the tricuspid annulus, chordae, pap- 
illary muscles, atrial septum, and anterior aortic 
root and create a mass-like effect within the right 
ventricle. Confusion of thrombi with objects other 
than tumors and vegetations such as hypertro- 
phied muscle bands, pacing wires, thermodilution 
catheters, and prosthetic valves can best be avoided 
by familiarity with the characteristic location and 
appearance of these  structure^.'^ Moreover, use of 
the clinical history and established criteria for the 
identification of left ventricular thrombi are es- 
sential for accurate diagnosis of right ventricular 
thrombi. 

Therapy 

The efficacy of immediate high-dose anticoagu- 
lation in preventing mural thrombus after acute 
anterior myocardial infarction has recently been 
noted.18 Early intervention with anticoagulants 
may reduce, but not necessarily eliminate, the de- 
velopment of mural clot.'0.'9*20 Chronic anticoag- 
ulation with coumadin, on the other hand, has 
been shown to reduce the incidence of embolic 
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complications of infarct-related mural thrombi 
m a r k e d l ~ . ~ . ~  To date, however, no randomized, 
controlled study has defined the effects of anti- 
coagulation on clot lysis or the value of treating 
asymptomatic thrombi that persist beyond sev- 
eral months.21 

Current use of intravenous and intracoronary 
streptokinase therapy during acute infarction may 
be expected to reduce left ventricular thrombus 
formation by decreasing infarct size or by direct 
lysis of the fresh clot. The Western Washington 
intracoronary streptokinase trial, which random- 
ized 83 patients to streptokinase or anticoagula- 
tion groups, showed a relatively low overall in- 
cidence of thrombus formation of 17% in anterior 
infarcts at 8 weeks.Ig However, all thrombi were 
noted in the streptokinase-treated group, sug- 
gesting that acute thrombolysis may offer little 
additional benefit beyond that of anticoagulation. 
Thrombolytic therapy has also been used with 
ventricular thrombi that embolize despite thera- 
peutic anticoagulation. Kremer et a1 was able to 
demonstrate echocardiographic dissolution or re- 
duction in size of thrombi in seven of eight non- 
randomized patients treated with urokinase.*O 
Thrombolysis in this setting does not appear to 
create additional embolic risk and offers an rl- 
ternative for those patients who would otherwise 
be candidates for surgical thrombectomy. 

It is of interest that the biventricular thrombi 
developed in this case despite the early and chronic 
administration of aspirin and dipyridamole. How- 
ever, the antithrombotic effect of platelet antag- 
onists has been variable with chronic ventricular 
thrombi and has not been studied in the acute 
phases of infarction.22 

Implications 
We conclude that careful two-dimensional echo- 
cardiographic examination of the right ventricu- 
lar chamber should be performed in patients sus- 
pected to have a thrombus complicating an acute 
myocardial infarction. Identification of ventricu- 
lar thrombi using established criteria may allow 
prevention of serious pulmonary and systemic em- 
bolic complications with anticoagulant therapy. 
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