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Application of photoacoustic imaging in traumatology

Shunichi SATO, Yasuyuki TSUNOI, Satoko KAWAUCHI and Daizoh SAITOH *

J. Natl. Def. Med. Coll. (2017) 42 (3) : 105—118

Abstract: When biological tissue is irradiated with a short-duration light pulse, the light can be
absorbed by chromophores in the tissue, where an adiabatic expansion occurs, emitting ultrasonic
waves called photoacoustic waves. By detecting photoacoustic waves on the tissue surface, depth-
resolved imaging of the distribution of chromophore densities can be obtained without staining or
labeling. This method is called photoacoustic imaging. We have been applying this method to
various measurements and diagnosis mainly in the field of traumatology. In this paper, we first
describe the principle, characteristics and device configurations of photoacoustic imaging and
then show the results of animal studies performed to investigate the validity of various applications
of photoacoustic imaging including burn depth assessment, detection of hemoglobin derivatives,
monitoring of the adhesion of grafted skin, diagnosis of edema (imaging of water distribution),
and imaging of the albumin distribution. We also describe our recent efforts in translational
research for burn depth assessment, the development of a high-resolution imaging system for
assessing vascular networks in grafted tissue, and the development of a theranostic system based
on photoacoustic imaging and drug delivery using photomechanical waves.

Key words: photoacoustic imaging / traumatology .~ burn depth assessment

/ hemoglobin derivative / skin grafting / adhesion monitoring /

albumin / translational research / high-resolution imaging /
theranostic



