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Abstract: Medical imaging modalities play a crucial role in the diagnosis, staging, treatment, and monitoring the treatment
process of diseases. Photoacoustic imaging has emerged as a recent addition to medical research, offering non-invasiveness,
enhanced safety due to non-ionizing radiation, and ease of application in various medical fields. This imaging technique
combines ultrasound and optical technologies, providing the significant advantage of high-contrast optical imaging and high-
resolution acoustic imaging. This article reviews the fundamental principles of photoacoustic imaging and its common
modalities used in medical applications, including photoacoustic microscopy, photoacoustic computed tomography, and
photoacoustic endoscopy, as well as the challenges in this field. Studies indicate the potential of photoacoustic technique in
providing molecular, structural, and functional information from biological tissues.

Introduction: Combined imaging methods utilizing the capabilities of integrated systems enhance the quality of obtained
images compared to single-modality systems. One such combined method is the photoacoustic tomography, which is based
on the photoacoustic effect or the detection of ultrasound waves generated by laser irradiation. Common modalities of
photoacoustic tomography include photoacoustic microscopy, photoacoustic computed tomography, and photoacoustic
endoscopy, each serving specific imaging depths and resolutions. This study explores the types of photoacoustic imaging
modalities and evaluates their capabilities.

Method: This article aims to present fundamental principles of photoacoustic imaging and common modalities through a
review of relevant studies. Additionally, it investigates the contrast agents contributing to the imaging capabilities of
photoacoustic technique in providing molecular, structural, and functional information of biological tissues.

Results: Photoacoustic imaging, utilizing both ultrasound and optical technologies, produces high-contrast images with
desirable spatial resolution. It proves valuable in the fields of diagnosis, staging, and monitoring of various diseases.
Microscopic photoacoustic and endoscopic photoacoustic modalities are commonly employed for imaging at millimeter
depths with micrometer resolution, while photoacoustic computed tomography is versatile for both microscopic and
macroscopic imaging purposes.

Discussion: Photoacoustic imaging plays a crucial role in diagnostic studies from organells to organs, offering high-contrast
and high-resolution images while remaining non-invasive and non-ionizing. This method facilitates the examination of
essential physiological and determining parameters in specific pathologies, providing insights into molecular, structural, and
functional aspects of biological tissues.

Keywords: Photoacoustic microscopy, Photoacoustic computed tomography, Photoacoustic endoscopy, Resolution,
Contrast.
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