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Visualization of Brain Perfusion
by Contrast-enhanced Ultrasonography:
Preliminary study in rabbits

Reiichi Ishikura’, Kumiko Ando",
Yuki Nagami', Yoshihiro Takada',
Tsutomu Morikawa'’, Norio Nakao",
Isao Ozaki® and Munetake Fukumita®

Purpose: We evaluated the usefulness of an agent for con-
trast-enhanced ultrasonography (galactose parmitine acid:
Levovist®)in visualizing brain perfusion in rabbits.
Materials and Methods: Six rabbits were involved in this
study. A hole in the skull bone was made under anesthesia
and used as an acoustic window. An ischemic model (3 of 6
rabbits) was made by surgically occluding the M1 portion
of the middle cerebral artery. Power Doppler images (PDI)
and B-mode Harmonic images (HI) before and after intrave-
nous injections of the contrast medium (150 mg/body) were
obtained using the HDI5S000 (ATL)equipped with a linear-
type 5-12 Mhz probe.

Results: Smaller arteries were clearly visualized by contrast-
enhanced PDI. However, enhancement of brain parenchyma
was not clear on PDI. Enhancement of brain parenchyma was
observed clearly on contrast-enhanced HI. Enhancement was
strong during the first pass and then diminished quickly. In
ischemic models, hypoperfusion in the right cerebral hemi-
sphere (the occluded side) were clearly observed on contrast-
enhanced HI.

Conclusion: Brain perfusion in rabbits can be observed on
contrast-enhanced Harmonic ultrasonographic imaging. It is
suggested to be useful for human clinical cases, including
hypoxic ischemic brain injury in infants.
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Fig. 1 Contrast-enhanced (Levovist® 0.5 mibody ) power-Doppler images (PO} of the normal rabbit brain (Powar-Harmonic,

M| value 1.1, focus peint 1.5 cm, without triggering, CPRF 1000 MHz, Wall filter Middla) A B
A: Pre-contrast, B: 0.5 seconds, C: 2 seconds, D: 4 seconds after injection. Using contrast medium, enhancemeant of |
the small peripharal vessels was observed on PDI. Enhancement of the brain parenchyma, however, was not clear. c D
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Fig. 2 Contrast-enhanced (Levovist® 0.5 ml/body) B-mode Harmonic images of the normal rabbit brain (pulse-Inversion, MI value 0.8,

focus point 1.0 cm, triggering 500 msec/1 frame).

A: Pre-contrast, B: 0.5 second, C: 2 seconds, D: 4 seconds after injection, E: time-intensity curve.
PDI clearly visualized strong enhancement of the brain parenchyma in the first pass of the contrast medium. This enhancement dimin-
ished in a few seconds, and pooling of the contrast medium in the brain parenchyma was not observed.
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Fig. 3
A: Pre-contrast power-Doppler image (PDI) (M| value 1.1, focus point
1.5 e¢m, without triggering, PRF 1000 MHz, Wall filter Middle), B:
pra-contrast B-mode image, C: contrast-enhanced (Levovist® 0.5
ml/body ! pulse-inversion images (M| value 0.8, focus point 1.0 cm,
triggering 500 msec/frame)of the ischemic model with left middle
cerebral artery (MCA)occlusion.

The left MCA is nol visible en pre-contrast PDI. On B-mode imaging
the left temperal lobe is hyperechoic because of the burn made by
the surgical procedurs of MCA ccclusion. After intravenous injection
of contrast medium, the right MCA and ACA areas are enhanced
normally, but no enhancemeant is observed in the area of the left MCA.

flL 7 35 07

Ischemic model.

Fig. 4 HE staining of normal rabbit brain obtained after con-
trast enhancament study, There were no pathological findings,
including air-embaolism, in normal rabbit brain,

4. E#A#PR R (Fig. 4)
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