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Transrectral ultrasonography (TRUS) -guided prostate biopsy is mandatory for histological
diagnosis in patients with elevated serum PSA (prostate-specific antigen), but its diagnostic accuracy
is not satisfactory, therefore, considerable number of patients is forced to have unnecessary repeated
biopsy.

Photoacoustic imaging (PAI), a noninvasive imaging modality using both optical and ultrasonic
waves, enables one to visualize microvasculature deep in tissue without using contrast agents.
Because angiogenesis is one of the hallmarks of cancer and differences in microvascular structure
between cancer and normal tissue are key factors in cancer detection, we examined the feasibility of
using PAI to detect prostate cancer.

We developed a PAI system equipped with an original transrectal (TRUS) -type PA probe consisting
of micro-convex array transducer with optical illumination system provided co-registered PA,
ultrasound image and Doppler image. We had previously shown can be used to locate the
microvascular complex in the neurovascular bundle intraoperatively during radical prostatectomy.
With the approval of our institutional review board, PAls were obtained on merged transverse
ultrasound imaging of the prostate from base to apex and recorded in movie. These imaging
procedures were followed by transrectal systemic biopsies under TRUS guidance. The prostate was
subdivided into 6 areas (base, body, and apex in both lobes) on transverse view, and in each patient a
representative PAI finding and its detected area were evaluated. Obtained prostate biopsy cores by
transrectal systemic biopsies under TRUS guidance were stained with HE staining and anti-CD34
antibodies as a marker of endothelium of the blood vessel in order to find a pattern of map of small
vessel network, which allows for imaging-based identification of prostate cancer. We analyzed the
association of PA signal patterns, cancer location by MRI study, and pathological diagnosis with CD
34 stains as prospective intervention study. From the results of analyses by a number of persons,
circular and weak signals were suggestive of high grade prostate cancer on PAI. PAI could be a novel
and attractive modality for detecting prostate cancer and would be helpful for targeted biopsy.

In order to demonstrated TRUS-merged-with-PAI guided targeted biopsy combined with standard

biopsy for capturing the clinically significant tumors, we developed a puncture needle guide
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attachment for the original TRUS-type PA probe. We set primary outcomes of a new prospective

intervention study to assess the positive predictive value of PAl-guided prostate biopsy in detecting

prostate cancer. With the approval of our institutional review board, the new prospective

intervention study was started that patterns of PAI and their location are reviewed and targeted

biopsy for cancerous area.
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