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Introduction

Cardiac function can be evaluated with echocardiography by minutely analyzing the lett ventricular wall motion.
Furthermore, echocardiography is useful to evaluate not only cardiac function but also heart valves, which dynamically
change the position during a cardiac cycle.

Recent advancements of three-dimensional cchocardiography have enabled us to evaluate cardiac function and
dynamics of heart valves three-dimensionally. More accurate evaluation of cardiac function and dynamics ol heart
valves, and more accurate quantification of dimension and volume of cardiac structure can be achieved by three-
dimensional echocardiography than two-dimensional echocardiography because cardiac performances are three-
dimensional. In order to confirm the usefulncss of three-dimensional echocardiography, we investigated three-
dimensional dynamics of cardiac structures using three-dimensional echocardiography and compared with other
modalitics. (Study! and Study2)

In addition, echocardiography can be repeatedly performed because it is noninvasive method, which is an advantage of

echocardiography. We can follow-up changes in cardiac diseases over years with echocardiography. Therefore, we
investigated mechanisms and changes of valvular heart disease using echocardiography. (Study3)

Studyl

Background: Recently, it has become possible to cvaluate left ventricular (LV) torsion by two-dimensional (2D)
speckle tracking images. However, LV torsion is a three dimensional performance, which per se cannot be assessed by
2D speckle tracking method. The present study investigated the accuracy of the 2D speckle tracking method and real-
time three-dimensional (31) echocardiography in measuring LV rotation, comparing with the MRI tagging method.
Methods: T assessed LV apical rotation using the 2D speckle tracking method, real-time 3D echocardiography and MRI
tagging method in 26 normal subjects, and compared the results of thesc three methods. LV apical rotation was
measured just before the level in which the posterior papillary muscle was absorbed to the free wall.

Results: The degree of LV apical rotation evaluated by the 2D speckle tracking method (A02D) was signilicantly
smaller than that evaluated by 3D echocardiography (A63D) and the MRI tagging method (AOMRI) (AG2D vs AB3D;
7.3£2.8 vs 8.8+3.4°, p<0.005, AO2D vs ABMRI; 7.3£2.8 vs 9.0+3.4°, p<0.005). There were good correlations among
AG2D, A63D, and ABMRI, but agreement between AB3D and AOBMRI (mean ditference; 0.1441.43°) was better than that
between AB2D and AGMRI (mean diference; 1.68+1.89°).

Conclusion: The degree of LV apical rotation was underestimated with 2D speckle tracking method compared with the
MRI tagging method, while it could be preciscly measured by 3D echocardiography.

Study2

Background: Preoperative evaluation of aortic root diameters is important for determining surgical strategy in patients
with aortic valve disease. The purpose of this study is to cvaluate the usefulness of real-lime three-dimensional
echocardiography (3D-echo) for evaluation ot aortic root diameters compared with two-dimensional echocardiography
(2D-echo) and to evaluate aortic root dynamics.

Methods: We prospectively investigated 23 patients with aortic stenosis (AS) and 37 normal controls. With 2D-echo,
aortic rool diameters were measured from parasternal long-axis view. With 3D-ccho, long-axis and short-axis views of
the aortic root were reconstructed from the full-volume image. and aortic root diameters were measured at mid-systole,
end-systole, mid-diastole and end-diastole. These aortic root diamcters were compared between 2-D and 3-D
measurements, regarding intraoperative and computed tomographic measurements as gold standard. In addition,
dynamic changes ol aortic root diameters during a cardiac cycle were evaluated.

Results: Aortic root diameters measured by 3D-ccho were larger than those by 2D-echo (annular diameter: 19.6£2.1 vs
21.2£2.2mm, p<0.0001), and 3D measurements were closer to intraoperative and computed tomographic measurements
than 2D measurements. Diameter of the aortic annulus increased during diastole, but the changes during a cardiac cycle
were signilicantly smaller in patients with AS than in normal controls (2.042.2 vs 7.8+3.4%, p<0.0001).

Conclusions: Aortic root diameters can be more accurately measured by 3D-echo than 2D-echo. Dynamic change of
the aortic annulus during a cardiac cycle was smaller in patients with AS. 3D-echo is useful for quantitative evaluation
of the aortic root, including dynamics during a cardiac cycle.

Study3

Background: Severe tricuspid regurgitation (TR) sometimes develops late after left-sided valve surgery without lett

heart failure, pulmonary hypertension or rheumatic tricuspid valve. The purpose of this study is to investigate clinical
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characteristics and mechanism of severe isolated TR late atter left-sided valve surgery.
Methods: We retrospectively investigated 372 consecutive patients who underwent left-sided valve surgery between
1990 and 2003 and were followed up with echocardiography for at least 5 years. Mean follow-up period was 9.4 vears.
Clinical background, preoperative and postoperative echocardiographic parameters were evaluated.
Resulls: Among the 372 patients, severe isolated TR was detected in 23 patients, which developed at a mean of 8.6
vears after surgery. Twenty-two of 23 patients had undergone mitral valve surgery. Multivariate logistic regression
analysis identified the presence of preoperative atrial fibrillation and preoperative ejection fraction as independent
determinants for the development of severe isolated TR. In patients with severc isolated TR, the tricuspid annular
diameter and the right atrial area were already enlarged early after surgery and both of these increased prior to TR
progression.
Conclusions: Severe isolated TR developing late after mitral valve surgery is not uncommon, thus it is important to
recognize this disease entity. Annular dilatation was the main cause of isolated TR and serial echocardiographic data is
important to detect progression of isolated TR and to assess its mechanisms.
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KBRS R B BE O FWF I KBIREESROFMIRECHY . VT A YA LD a—EEANT3
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Study3
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