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Abstract: An innovation has been seen in diagnostic ultrasound field with microbubble type
contrast agents. It is an essentially different technology than the agents used in X-ray or MR.
Here summarized is its technical basics including generation and transportation of such agent
to the imaging field, on-site shell breakage followed by microbubble release, its time-variant

echogenicity and its imaging methodology to create novel applications in medicine.
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Fig.1. Scheme for contrast echography
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Fig. 1. Microscopy of typical micron-size gas-filled

microballoon. Note: small grains are the
microballoons while big bubbles are debris.
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Fig. 2. Schematic sketch of resonant frequencies of
gas bubble with and without shell.
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Fig. 3a (upper) and 5b (lower).Harmonic (5a) and
fundamental (5b) observation of water vessel with
on drop of contrast agent solution mixed in. Note
that the harmonic signal comes only from mid range
low steering angle zone where transmission pulse is
sufficiently intense to break shell for gas bubble
release.
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Fig. 4. Schematic sketch of linear, nonlinear-
nondestructive and destructive insonification levels.
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Fig. 5. Typical harmonic B-mode observation.
(canine kidney perfusion).
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Fig. 6a (upper) and 6b (lower). Typical scintillation
mode observation with power-Doppler (6a) and
CFM (6b) displays. Left ball only has microballoon
mixed in agar matrix to yield echo scintillation
detectable for Doppler systems. Right ball is control
with agar and graphite.
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Fig. 7. Schematic sketch of possible erroneous
Doppler measurement caused by echo scintillation
due to contrast agent .
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Fig. 8. Schematic sketch of negative half cycle
leading microbubble echo. Note that aspirating
microbubble echoes back at first negative half cycle
of the irradiating pulse, regardless to its polarity or
waveform.
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Fig.10. Continuous harmonic B-mode observation of
open dog heart with bolus injection and medium
level transmission.
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Fig. 9. Myocardial perfusion image of human heart
with contrast medium using power Doppler imaging
(contrast agent NC100100, Nycomed)
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