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Step-by-Step: Fusion-guided prostate biopsy in the 
diagnosis and surveillance of prostate cancer
______________________________________________________________________________________________
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ABSTRACT         _______________________________________________________________________________________

Objective: To provide a step-by-step technique for fusion-guided biopsy for prostate cancer diagnosis and surveillance.
Materials and Methods: All men with clinical indications for image-guided biopsy undergo 3-Tesla multiparametric mag-
netic resonance imaging (mpMRI) first. Lesions identified on mpMRI are graded using the Prostate Imaging-Reporting 
and Data System version 2.0 (PI-RADS v2) grading system. At the time of biopsy, real-time 3-dimensional (3D) transrec-
tal ultrasound (TRUS) imaging is acquired and elastically fused with the mpMRI. Both targeted biopsies of MRI-derived 
suspicious lesions (PI-RADS 3-5) and systematic 12-core biopsies are performed. Patients without suspicious lesion on 
mpMRI undergo 3D TRUS-guided biopsy in standard templated fashion. In men placed on active surveillance (AS), prior 
positive sites are revisited using the trajectory and tracking functions of the fusion biopsy software.
Results: The advantages of MRI/TRUS fusion biopsy for prostate cancer diagnosis and surveillance are numerous. The 
3D model created by elastic fusion of real-time TRUS imaging to mpMRI provides excellent visualization of prostate 
anatomy. Suspicious lesions on mpMRI can be accurately targeted, increasing detection of clinically significant prostate 
cancer. Biopsy trajectory visualization provides spatial localization of the trajectory of the cores within the prostate. Sys-
tematic biopsies are also taken in addition to targeted cores to minimize the effect of the mpMRI-invisible lesion. Prior 
positive biopsy sites can be tracked in men on AS.
Conclusions: Combined, the added benefits of prior lesion identification, adequate mapping of prostate anatomy and 
suspicious lesions, biopsy-trajectory visualization, tracking of prior positive biopsy sites, and combined targeted and 
systematic cores may offer the most effective method for prostate cancer diagnosis and surveillance.
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