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Abstract Currently, ultrasound imaging can provide the anatomical structure information of tissue based
on the difference of acoustic impedance. However recent studies have found that photo-acoustic imaging can
supply the distribution and functional information of labeled tissue components. In this study, we established
a photo-acoustic (PA) & ultrasound (US) dual-modality imaging system based on a pulsed laser and a com-
mercialized ultrasound imaging system, which achieved both structural imaging (US imaging) and functional
imaging (PA imaging). Firstly, due to the absorption coefficient of hemoglobin on certain laser wavelength,
we acquired the image of the vascular perfusion inside the tumor. Then, using some nano particles conjugated
with targeted antibody as photo-acoustic contrast agent, we acquired the photo-acoustic images of the blood
vessel distribution inside and on the surface of the malignant tumor. Finally, we can acquire both structural
and functional information of tumor and its vasculature through fusing the US & PA images.
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Fig. 1  The experimental system schematic diagram
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Fig. 3 PA&US fusion images of control group (a) and PA targeted contrast agent

injected after 2 h, 4 h, 6 h (b)~(d)
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