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• Prostate Cancer is the most common non-skin cancer in men 
• It is the 2nd most common cause of cancer-related death in men
• PSA – used for screening – lacks sensitivity and specificity (Figure 1)
• Traditional biopsy schemes frequently miss aggressive cancers and 

detect incidental, indolent tumors (Figure 2)

Develop and assess a biopsy approach to:
1. increase detection of aggressive tumors
2. decrease detection of indolent tumors
3. provide better assessment of the severity of the disease for 

informed treatment decisions

MRI-Ultrasound Fusion Biopsy is an approach that combines the 
diagnostic accuracy of MRI and the ease of use and availability of 
Ultrasound (Figure 3). By selecting patients with suspicious MRI 
findings, we can increase detection of aggressive tumors and 
decrease over-detection and over-treatment of prostate cancer.
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MRI plays an important role in identifying prostate cancer and 
helping distinguish aggressive from indolent tumors. Currently we 
are investigating MRI in a large prostate cancer patient cohort with 
correlation to microscopic tissue analysis using a 3D-printed mold 
that allows us to slice the prostate after surgery in a way similar to the 
MRI (Figure 4). Preliminary results demonstrate that MRI can reduce 
unnecessary biopsies while providing patients and providers more 
reliable information for treatment decisions.

Figure 1. PSA screening followed by traditional transrectal biopsy of the prostate results in 
unnecessary biopsies while missing aggressive tumors in a significant number of men.

Figure 2. Deficiencies of the traditional, non-targeted prostate biopsy. When randomly sampling 
the prostate, the biopsy frequently misses the tumor (A), finds a small and not worrisome lesion 
(B), or under-represents the extent of a tumor (C). When the biopsy is performed targeting 
suspicious areas, the tumor volume and behavior are better determined (D).

Figure 3. MRI for detection and Ultrasound for guidance. MRI easily detects a cancer (red 
area) that is not visible on ultrasound. The image fusion device projects the tumor on the 
ultrasound screen allowing for a targeted biopsy which revealed an aggressive tumor that had 
been missed by two previous conventional biopsies.

Figure 4. 3D-printed mold to help generate tissue slabs after surgery that can be easily 
compared to the preoperative MRI. This helps identify strengths and shortcomings of the pre-
treatment diagnostic work-up.
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