Left Ventricular Volume in Patients with Wall Motion Abnormality by
Volume Imaging Ultrasound System: a Comparison between Regional
and Global Wall Motion Abnormalities

Kentaro Shibayama, Hiroyuki Watanabe, Sasaki Shunsuke, Tetsuya Tobaru, Nobuo Iguchi,
Masatoshi Nagayama, Ryuta Asano, Morimasa Takayama, Jun Umemura,

Tetsuya Sumiyoshi

Department of Cardiology, Sakakibara Heart Institute, Tokyo, Japan

Background: Left ventricular volume (LVV) by volume imaging ultrasound system (3DS),
which use a single-beat full-volume acquisition of three-dimensional echocardiography,
enabled a semi-automated LVV analysis. However, in patients with wall motion abnormality
the accuracy of 3DS remains unclear. Our aim was to validate accuracy of 3DS for LVV in
patients with regional WMA or global WMA compared with two-dimensional
echocardiography (2DE) and cardiac MRI.

Methods: We enrolled 35 patients with regional wall motion abnormality (RWMA) due to
myocardial infarction and 20 patients with global wall motion abnormality (GWMA) due to
cardiomyopathy or valvular heart disease, who were recorded by 2DE, 3DS acquisition of
three-dimensional transthoracic echocardiography (Siemens ACUSON SC2000) and
cardiac MRI (Siemens MAGNETOM Sonata 1.5T). For analysis of LVV in end-systole and
end-diastole, analysis of covariance (ANCOVA) and Bland-Altman plot were used.

Results: The results were shown in the figure. The LVV by 2DE and 3DS were linearly
related to the results from MRI (2DE: R=0.91, p<0.0001, 3DS: R=0.97, p<0.0001), with limits
of agreement from -36.7 ml to 75.9 ml and from -25.1 ml to 43.9 ml, respectively. There were
no significant differences between RWMA and GWMA in both measurements (ANCOVA:
2DE p=0.14, 3DS p=0.47).

Conclusion: 3DS has better correlation and closer limits of agreement to MRI than 2DE in
patients regardless of the type of WMA. 3DS is a new objective solution for noninvasive
semi-automated LVV analysis.
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