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Background. Two-dimensiondll 2D[echocardiography is routinely used in evaluating patients with
mitral valve prolapse but requires a systematic examination for accurate assessment of the involved lesion
of mitral valve prolapse, because the sonographer is required to mentally reconstruct two-dimensional
images into three dimensions. Recently, freehand three-dimensiondll 3DCechocardiography has been intro-
duced in the clinical setting for three-dimensional visualization of the mitral valve apparatus.

Objectives. To evaluate the accuracy of the freehand 3D echocardiography system in assessing the
involved lesion in patients with mitral valve prolapse.

Methods. This study consisted of 25 consecutive patients] 15 men, 10 women, mean age 55+ 17 years[J
with mitral valve prolapse who were scheduled for 3D echocardiography. Mitral valve was reconstructed
in the view from the left atriurhl surgeon’s viewlby 3D echocardiography. The location of the involved
lesion in mitral valve was classified as the medial, middle and lateral portions of the anterior leaflet, and
the medial, middle and lateral scallops of the posterior leaflet, respectively. The results by 3D echocardiog-
raphy were compared with those of 2D echocardiography as the clinical standard.

Results. An adequate three-dimensional display of the entire mitral valve for analysis of the involved
lesion could be reconstructed in all 25 patients] feasibility 100%[] The sensitivity of 3D echocardiography
for detecting the lesions at the medial, middle and lateral portions of the anterior leaflet was 80%, 100%
and 75%, and the medial, middle and lateral scallops of the posterior leaflet was 100%, 100% and 0%,
respectively. The specificities were 100% at all locations in the mitral valve.

Conclusions. These results indicate that freehand 3D echocardiography is useful for assessment of the
involved lesion of the mitral valve in patients with mitral valve prolapse.
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Fig. 1 Transthoracic freehand three-dimen-
sional echocardiographic system
A freehand three-dimensional reconstruc-
tion system is linked to a conventional
two-dimensional echocardiographic
machingl leftl] The ultrasound transducer
attached to a sensor registers the spatial
coordinates inside the magnetic field right
upperl]l The transmitter that detects the
spatial coordinates in the magnetic fields
generated by the sensor attached to the
ultrasound transducel] right lowerl]

Three-dimensional reconstruction system

Freehand scan , ]

7 L,

Fig. 2 Diagram demonstrating the acquisi-
tion and analysis in transthoracic
freehand three-dimensional echocar-
diography
The ultrasound transducer was moved
freely and two-dimensional images were
stored in the personal computer for three-
dimensional reconstruction.

AML

0 medial por-

tion

Fig. 3 Three-dimensional reconstruction of the
mitral valve seen from the left atrium at
diastole

0 lateral por- The six individual components of the mitral

valve were classified as in the figure.

AML [ anterior mitral leaflet; PML O poste-

PML rior mitral leaflet.

0 middle por-

tion

tion
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Diastole

Systole

Fig. 4 Three-dimensional reconstruction of the mitral valve seen from the left atrium in a patient

with mitral valve prolapse

Three-dimensional reconstruction in diastolel leftChnd in systolel right(] In systole, prolapse of the middle
scallop of posterior mitral leafldt] arrowltan be seen.
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Table 1 Sensitivity and specificity of detecting the
involved lesions of mitral valve prolapse by
three-dimensional echocardiography based
on two-dimensional echocardiography as the

gold standard
Site of prolapse Sensitivity Specificity
AML
Medial portion 4/50 800 207201 1000
Middle portion 10/1Q1 10000 15/181 1000
Lateral portion 3/40 750 21/20 1000
PML
Medial scallop 7/70 1000 18/181 1000
Middle scallop 7/700 1000 18/181 1000
Lateral scallop o/10 o0 24/241 1000

100 %.
Abbreviations as in Fig. 3.
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