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Ball valve thrombus is a very rare cardiac pathological entity; most case reports are postmortem. 
I t  is always associated with a very tight rheumatic mitral stenosis. The antemortem diagnosis of 
ball valve thrombus has become easy with the advent of echocardiography and even easier with 
biplane or multiplane transesophageal echocardiography, including the three-dimensional ac- 
quisition of images. We present the case of a patient with a ball valve thrombus diagnosed during 
routine echocardiographic examination as a prelude to surgery. (ECHOCARDIOGRAPHY, Vol- 
ume 16, February 1999) 
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Three decades ago, before the advent of echo- 
cardiography, the diagnosis of ball valve 
thrombus was based only on autopsy findings. 
The diagnosis has been made easy with the use 
of transthoracic and transesophageal modali- 
ties of investigations.1-3 To our knowledge, this 
is the first case report of a ball valve thrombus 
diagnosed with three-dimensional imaging. 

Case Report 

A 48-year-old man presented with the his- 
tory of progressive dyspnea over 7 years and 
paroxysmal nocturnal dyspnea and orthopnea 
of 2 months’ duration. There was no history of 
rheumatic fever. Physical examination re- 
vealed an apprehensive, orthopneic man. His 
pulse was haphazardly irregular with pulse 
deficit of Wmin. His peripheral arterial pulses 
were well felt. His blood pressure was 110/80 
mmHg, and his mean jugular venous pressure 
was not elevated. 

Cardiovascular examination revealed an 
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apex beat in the fifth left intercostal space 1 in. 
lateral to the midclavicular line; it was of the 
right ventricular type. There was moderate 
parasternal heave with palpable pulmonary 
valve closure. The first heart sound was of 
varying intensity, and the second heart sound 
had close split with an accentuated pulmonary 
component. There were presystolic and mid- 
diastolic murmurs over the apex. The opening 
snap was low pitched and close to the second 
heart sound. Abdominal and respiratory sys- 
tems were normal. 

A 12-lead surface electrocardiogram showed 
atrial fibrillation, right-axis deviation, and 
moderate right ventricular hypertrophy. The 
chest roentgenogram showed a cardiothoracic 
ratio of 0.6 with marked left atrial enlarge- 
ment, severe pulmonary venous hypertension, 
and moderate pulmonary arterial hyperten- 
sion. 

Echocardiography was done with a Hewlett 
Packard Sonos 2500 instrument. Both trans- 
thoracic and multiplane transesophageal stud- 
ies revealed severe mitral stenosis with a valve 
area of 1 cm2 and a mitral valve score of 8. The 
peak and mean gradients across the stenotic 
valve were 25 and 17.5 mmHg, respectively. 
Color Doppler images indicated mild mitral re- 
gurgitation. There was a large (2.7 X 2 cm) 
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Figure 1. Three-dimensional reconstruction of the left atrium, mitral valve inflow portion of left ventricle, 
showing a ball valve thrombus within the left atrial cavity. LA = left atrium; LV = left ventricle; MV = mitral 
value; MVO = mitral value orifice. 

free, oval-shaped clot moving freely inside the 
left atrial cavity; this ball valve thrombus in- 
termittently obstructed the stenosed mitral 
valve orifice. Three additional clots were seen 
in the left atrial appendage and1 on the roof of 
left atrium. 

With the tip of multiple transesophageal 
probe at the midesophageal level, acquisition 
for three-dimensional (3-D) images was done 
with respiratory, electrocardiographic gating 
and by the rotational method. Three-dimen- 
sional reconstruction of acquired images was 
done by a volume-rendering method using a 
TomTec Scan version 3.1 (Fig. 1). 

The (3-D) image revealed left atrial cavity, the 
stenosed mitral valve orifice, and a free oval- 
shaped clot-the ball valve thrombus. The ball 
valve thrombus was seen as an oval mass with 

an irregular surface; it was freely moving and 
often occluded the stenotic mitral valve orifice. 
The appearance of an irregular surface of the ball 
valve thrombus could be the result of disparity 
between the frame rate of acquisition and the 
spin rate of ball valve thrombus; it could also be 
due to its erratic direction of movement. 

The patient underwent surgery on the same 
day of the study, and the findings were con- 
firmed. Clots were removed, and mitral valve 
repair was made. 

Discussion 

Ball valve thrombus is always associated 
with mitral stenosis with atrial fibrillation.4 
This entity is known to be associated with sys- 
temic emboli, cerebral and peripheral emboli- 
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zation,5 syncope,6 acute pulmonary edema,7 
and, rarely, myocardial infarction.8 In 1955, 
Read et al.9 reviewed the clinical details of 60 
cases that were diagnosed postmortem. From 
1976 through 1990,ll  cases were reported that 
were diagnosed with ech~cardiography.~-~ 

Because there may not be specific symptoms, 
as in the present case, to  indicate the presence 
of ball valve thrombus, a high degree of suspi- 
cion is necessary, especially in patients with 
severe mitral stenosis who have chronic atrial 
fibrillation and a large left atrium. Prompt rec- 
ognition and management will avert shock and 
sudden death. The role of routine long-term 
oral anticoagulation in the high-risk group will 
prevent this complication. Three-dimensional 
imaging helps to identify the relation of ball 
valve thrombus to left atrial cavity and nar- 
rowed mitral orifice in real time. 

Conclusion 

We report the (3-D) imaged appearance of 
ball valve thrombus in a patient with tight 
mitral stenosis and atrial fibrillation. 
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