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Basics of B-lines (vertical artifacts) and their clinical application: challenges and
further possibilities

Toru KAMEDA

Abstract

B-lines, artifacts in lung ultrasound, have been widely utilized. The physical basis of B-lines and the mechanism in the
human body have not yet been fully elucidated. The configuration of B-lines is affected by settings of ultrasound
machines; however, the fact that the settings are not considered in some clinical situations is a serious issue. There have
been concerns about the current definition of B-lines; therefore, it has been proposed that the artifacts extending toward
ultrasound beams be called “vertical artifacts” regardless of the length. Our group has been engaged in clinical and basic
research toward solving these issues. We reported that the configuration of B-lines is strongly affected by the spatial
compound imaging and the focal point in clinical ultrasound. In basic research, we devised simple models of the chest
wall and lung that generate a single vertical artifact. We conducted a series of experiments using the simple models and
revealed that the size of contact and height (volume) of the sources are key factors in the generation, echo intensity, and
length of vertical artifacts. And we also revealed that the larger the attenuation inside the sources of vertical artifacts is,
the lower the intensity of vertical artifacts is and the more vertical artifacts attenuate. The results obtained from these
experiments support the hypothesis that the physical basis of vertical artifacts is multiple reverberations. They help us
reason the mechanism of the generation of vertical artifacts in the human body. Furthermore, they indicate that analyses
of the properties of vertical artifacts and their relation to central frequencies of the ultrasound beam may be useful for
differentiating diseases.
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