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Clinically translatable photoacoustic imaging of cancer diagnosis
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ABSTRACT: Photoacoustic imaging is a hybrid real-time imaging technique that combines high optical contrast
and ultrasonic resolution. It has primarily been utilized in pre-clinical research and has evolved into clinical
practice. In this paper, we review photoacosutic imaging for detection of primary canccer and metastatis and its
limitation in translation from pre-clinical to clinical application.
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lllumination of Pulsed Laser
Absorption of Electromagnetic Energy
Conversion of Light Energy into Heat
Thermal Expansion
Acoustic Waves Generation
Acoustic Detection

Signal Processing

Fig. 1. Photoacoustic signal generation and imaging
process.

Nanosecond laser pulse
(<ANSI limit: e.g., 20mJ/cm”)

(a)

Acoustic wave
(~ MHz)

Biological tissue

Optical absorber

(b)

Fig. 2. lllustration of photoacoustic signal detection
process. (a) Laser irradiation into biological tissue (b)
Photoacoustic signal generation and detection.
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Specimen C1

(a)

(b)

()

(c)

(e)

Fig. 3. Photoacoustic imaging result of breast micro-
calcifications.!"® Reproduced from J. Kang et al. J.
Biophotonics 2015, https://doi.org/10.1002/jbio.201
300100,""®" according to the Copyright Clearance
Center.
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Table 1. Features of imaging systems used for sen-
tinel lymph node biopsy.

lonization | Image Spatial
Method Radiation depth |resoluation Performance
LS YES deep 20mm | Preoperative
MRI NO deep 10~100 us | Preoperative
Us NO | ~20em | 400 |Preoperative&
Intraoperative
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Fig. 7. Ultrasound and LAND-localized images of in vivo murine SLN by time.®"’ Reproduced from H. Yoon ef a/
Med Phys 2017, https://doi.org/10.1002/mp.12269%" according to the Copyright Clearance Center.
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