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The urological community seems to have decided that multiparametric magnetic resonance
imaging (mpMRI) before prostate biopsy is routinely indicated in the work-up for a patient
with elevated prostate specific-antigen (PSA). The 2019 European Association of Urology
guidelines on prostate cancer recommend that clinicians perform MRI before prostate biopsy
for both biopsy-naive patients and those with a prior negative biopsy [1]. In the USA, the
American Urological Association (AUA) guidelines state that “Current evidence now
supports the use of mpMRI in men at risk of harboring prostate cancer prior to their first
biopsy” [2].

The clear impetus for the recent adoption of prebiopsy prostate MRI in guidelines was the
high-profile publication of the PROMIS and PRECISION trials. In the nonrandomized
PROMIS trial [3], all patients received MRI followed by transperineal template mapping
biopsy and standard (10-12 core) transrectal ultrasound (TRUS)-guided biopsy. In the
PRECISION trial [4], men were randomized to undergo MRI-guided or standard TRUS
biopsy. Men randomized to the MRI group underwent biopsy targeted to the MRI lesions
only, and did not undergo biopsy if no lesion was identified. The authors of the PROMIS
trial declared that MRI had resulted in fewer biopsies, reduced detection of indolent disease,
and identified more high-grade cancers. The PRECISION trial [4] authors reported
essentially the same findings, with 12 more high-grade cancers per 100 found among men
randomized to receive biopsy only of MRI lesions compared to those undergoing TRUS
biopsy. As the AUA guidelines put it, results from the PRECISION trial have “provided
level 1 data to support the recommendation of mpMRI prior to biopsy for all men” [5].
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MRI as a triage test finds more aggressive cancers while reducing unnecessary biopsy rates
and overdiagnosis, apparently by improving both the sensitivity and specificity of the biopsy
procedure for high-grade cancer. MRI may miss some high-grade cancers in patients without
MRI-visible lesions, the argument goes, but this is more than compensated for by
identification of lesions that would be missed by systematic biopsy.

Yet it only makes sense to compare the number of high-grade cancers found by two biopsy
approaches if the cancers found by each are, grade-for-grade, of equivalent oncologic risk.
There are several lines of evidence against this position. First, there are anatomic
considerations. Figure 1 shows a Gleason 3 + 4 lesion. A single biopsy needle randomly
placed in the region of a suspicious lesion will, on average, find 3 + 4 disease (eg, needle A
or B). A targeted biopsy involves the use of multiple needles, with the final Gleason score
determined by the needle with the highest grade. A targeted biopsy using needles B-E
would give a score of 4 + 4.

Second, experience from routine clinical practice over the years does not suggest that
systematic TRUS has been missing many high-grade cancers. PRECISION reported that
MRI leads to a 2.8% absolute increase in the risk of highest risk, grade group 5 tumors [4].
Given the US incidence of prostate biopsy, this suggests we have been missing
approximately 10000 grade group 5 cancers every year for decades. If that were so, we
would expect that it would be common in our clinics for patients to present with metastatic
disease in the years following a negative biopsy or to show signs of rapid progression on
active surveillance. But such cases are extremely rare.

Third, there have been studies of men with negative biopsy followed up for many years. In
Danish cancer registry data following men with negative TRUS biopsy and PSA <10 ng/ml
—similar to the majority of those in the PRECISION trial—the cumulative incidence of
prostate cancer—specific death was 0.7% at 15 yr [6], comparable to the population average.
Even lower rates have been reported in the European study of PSA screening (ERSPC), in
which patients underwent repeat PSA testing after negative biopsy [7]. Moreover, the Danish
and ERSPC results were based on sextant biopsy rather than the contemporary 10-14-core
technique and thus probably overestimate risk.

The fourth line of evidence that MRI-detected lesions are not oncologically equivalent to
those detected by systematic biopsy comes from studies comparing biopsy grade with
surgical pathology. Studies have shown that patients with low-grade tumors on biopsy that
are found to have high-grade cancer on surgical pathology have recurrence and death rates
close to those for low-risk patients [8]. Thus, missing, or delaying, the detection of a high-
grade cancer on TRUS biopsy raises risk, but not by very much.

There are clear clinical indications for MRI-guided biopsy, such as repeated negative biopsy
in the setting of high PSA. However, the randomized trial evidence for MRI in the prebiopsy
work-up for biopsy-naive men with moderately elevated PSA is based on the assumption
that a tumor of a given grade is of equivalent risk whether detected via MRI or systematic
biopsy. This is almost undoubtedly false. If a trial of, for example, adjuvant therapy used a
different definition of recurrence in the adjuvant group compared to the control group, we
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would be cautious about claims of effectiveness. The same should hold true for trials of MRI
for prostate biopsy. Therefore, routine use of MRI in biopsy-naive men for detection of
prostate cancer is not justified at present.
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Schematic illustration of a prostate gland (orange) with needle biopsies (A-E) directed to an
area with prostate cancer with Gleason pattern 3 (blue) and Gleason pattern 4 (red). Adapted

from Varma et al [9].
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