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Abstract

Purpose—Multiple studies demonstrate MRI-targeted biopsy detects more clinically significant 

cancer than systematic biopsy, however some clinically significant cancers are detected by 

systematic biopsy only. While these events are rare, we sought to perform a retrospective analysis 

of these cases to ascertain the reasons that MRI-targeted biopsy missed clinically significant 

cancer, which was subsequently detected on systematic prostate biopsy.

Methods—Patients were enrolled in a prospective study comparing cancer detection rates by 

transrectal MRI-targeted fusion biopsy and systematic 12-core biopsy. Patients with an elevated 

PSA, abnormal digital rectal exam, or imaging findings concerning for prostate cancer underwent 

prostate MRI and subsequent MRI-targeted and systematic biopsy in the same setting. The 
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subset of patients with grade group (GG) ≥3 cancer found on systematic biopsy and GG≤2 

cancer (or no cancer) on MRI-targeted biopsy were classified as MRI-targeted biopsy misses. A 

retrospective analysis of the MRI and MRI-targeted biopsy real-time screen captures determined 

the cause of MRI-targeted biopsy miss. Multivariable logistic regression analysis compared 

baseline characteristics of patients with MRI-targeted biopsy misses to GG-matched patients 

whose clinically significant cancer was detected by MRI-targeted biopsy.

Results—Over the study period of 2007 to 2019, 2103 patients met study inclusion criteria 

and underwent combined MRI-targeted and systematic prostate biopsies. 41 (1.9%) men were 

classified as MRI-targeted biopsy misses. Most MRI-targeted biopsy misses were due to errors in 

lesion targeting (n=21, 51.2%), followed by MRI-invisible lesions (n=17, 40.5%), and MRI lesions 

missed by the radiologist (n=3, 7.1%). On logistic regression analysis, lower PI-RADS score was 

associated with having clinically significant cancer missed on MRI-targeted biopsy.

Conclusion—While uncommon, most MRI-targeted biopsy misses are due to errors in lesions 

targeting, which highlights the importance of accurate co-registration and targeting when using 

software-based fusion platforms. Additionally, some patients will harbor MRI-invisible lesions 

which are un-targetable by MRI-targeted platforms. The presence of a low PI-RADS score despite 

a high PSA is suggestive of harboring an MRI-invisible lesion.

Background

Multiple recent high-quality studies have demonstrated that MRI-targeted biopsy results in 

improved detection of clinically significant prostate cancer relative to systematic biopsy. 1–4 

However, despite these studies which demonstrate that most clinically significant cancers 

are detected by multiparametric MRI, evidence also demonstrates that MRI-targeted biopsy 

alone still misses clinically significant cancers. 1, 2, 5

Despite this finding, few investigators have attempted to define the cause of these “MRI 

misses.” Previous data has clearly demonstrated that 7% of grade group (GG)≥3 cancers can 

be missed by MRI alone, and approximately 2% of clinically significant cancers are detected 

by systematic biopsy alone when MRI-targeted and systematic biopsy are performed in the 

same setting. 2, 6, 7

While MRI-targeted biopsy can miss clinically significant cancers, the reasons for these 

misses such as radiologist misinterpretation, poor targeting during MRI-targeted biopsy, or 

lesion MRI-invisibility can all contribute to these MRI-targeted biopsy-missed diagnosis 

of clinically significant cancer. Additionally, patient factors such as Prostate Imaging–

Reporting and Data System (PI-RADS) score, index-lesion size, or prostate volume, may 

be associated with having a MRI-targeted biopsy miss.8 Before MRI-targeted biopsy can 

replace systematic biopsy in reliably detecting and ruling-out clinically significant cancer, it 

is important to define the reasons for MRI-targeted biopsy and identify patients at risk for 

harboring an undetected, clinically significant lesion.

In this study we perform a post hoc analysis of the patients from the Trio study 2 in order to 

define the causes for MRI-targeted biopsy missing clinically significant cancer. Furthermore, 
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we describe baseline patient characteristics that may predict having an MRI-targeted biopsy 

missed lesion.

Methods

Study Population

The detailed methods and results of the Trio study have been previously published.2 In 

brief, patients with an elevated prostate specific antigen (PSA) (>4.0 ng/mL) or abnormal 

digital rectal exam were enrolled in a nationally registered clinical trial (NCT00102544), 

and underwent a multiparametric 3T MRI with an endorectal coil (when possible) using 

technical standards from PI-RADS v 2.1.9 In MRI scans with motion artifact, a repeat 

sequences was always obtained. Men found to have any MRI prostate lesions concerning 

for prostate cancer, based on Likert suspicion scale or PI-RADS ≥2, underwent both MRI-

targeted and systematic 12-core extended sextant biopsies in the same setting.10, 11 Men 

without MRI suspicion of prostate cancer were excluded from the analysis.

Parent Study Biopsy Protocol

MRI-targeted biopsies were performed using the UroNav fusion biopsy software (Philips, 

USA). Image targets were assigned to lesions reported by the reviewing radiologist on MRI 

preoperatively. At the time of biopsy, the radiologist or urologist performing the biopsy 

obtained 2 biopsy cores, axial and sagittal, of each assigned target. Systematic biopsies were 

then performed in the same setting by a second physician who was instructed to ignore any 

possible hemorrhage tracts. All biopsies were performed transrectally and within 1 year of 

the MRI.

Post Hoc Study Design

We performed a post hoc analysis on all patients in the parent study who had clinically 

significant cancer detected on systematic biopsy but not detected by MRI-targeted biopsy. 

Clinically significant cancer was defined as having GG ≥3 in this post-hoc analysis and 

the parent study.2 These patients, defined as “MRI-targeted biopsy misses,” then underwent 

an unblinded review of their prebiopsy MRI and UroNav biopsy tracking recording. Upon 

re-review, one expert genitourinary radiologist used the location of the tracked positive 

systematic biopsy core to identify the location of the prostate cancer within the MRI. This 

was one of the two radiologists who read MRIs in the original parent study. The radiologist 

then retrospectively identified if a lesion was missed due to one of three reasons: a lesion 

that was missed on targeted biopsy but seen on MRI (Targeting error, Figure 1), a lesion 

that was initially undetected on MRI, but MRI-visible on re-review (Radiology Miss, Figure 

2), or if no lesion was seen even retrospectively (MRI-invisible, Figure 3). Each of these 

possibilities was recorded for each patient and reported here. The radiologist also assigned 

each patient a maximum PI-RADS v2 score (if one had not been previously assigned) and 

reported the size and location of the missed lesions that contained GG≥3 cancer. Lesion size 

could not be described among patients with MRI-invisible lesions.
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Statistical Analysis

Baseline differences between missed and not missed patients were compared using Mann-

Whitney U tests and chi-square tests for continuous and categorical variables, respectively. 

Univariate and multivariate logistic regression identified potential variables that predicted 

having an MRI-targeted biopsy miss. Two-sided p-values of <0.05 were considered 

statistically significant. All statistical analyses were performed using R version 4.0.2. 

Comparative analysis was not performed between characteristics of patients with different 

reasons for MRI-targeted biopsy misses due to limited cohort size.

Results

Study population

Over the study period of 2007 to 2019, 2,103 patients met study inclusion criteria and 

underwent combined MRI-targeted and systematic prostate biopsies. In the parent study, 

466 (22.5%) patients were ultimately diagnosed with GG≥3,2 and 41 (1.9%) patients had 

GG≥3 cancer that was detected by only systematic biopsy and missed by MRI-targets 

biopsy. These 41 men represented the study population for the post-hoc analysis (Table 

1). Wholemount correlation was not available for all patients, however, for patients whose 

information was available(56%, n=23), this is presented in supplemental Table 1.

Differences between patients with MRI-targeted biopsy misses and accurate diagnoses by 
MRI-targeted biopsy

Men with lesions missed by MRI-targeted biopsy tended to have lower PSA (7.8 ng/mL 

(IQR: 4.9–11.8) vs 10.5 ng/mL, (IQR: 6.3–17.6); p <0.001), larger prostate volumes (median 

50.0 ml (IQR: 40.0–61.0) vs 42.0 (IQR: 33.0–58.0); p <0.001), a lower maximum PI-RADS 

score (p<0.001), and fewer median biopsy targets (3.0 vs 2.0; p<0.001 ).

Univariate and Multivariate logistic regression of predictors for having an MRI-targeted 
biopsy miss

On univariate logistic regression, lower baseline PSA(ng/mL) (OR: 0.092, CI 0.87–0.97; p 

= 0.006), lower maximum PI-RADS score (1-point) (OR: 0.35, CI 0.21–0.55; p <0.001), 

fewer number of MRI targets (OR: 0.82, CI 0.71–0.94; p=0.3), and higher prostate volume 

on MRI (mL)(OR: 1.05, CI 1.0–1.11; p=0.006) predicted having any kind of MRI-targeted 

biopsy missed lesion (Table 2). On multivariate regression, lower maximum PI-RADS score 

was independently predictive for MRI-targeted biopsy missing a clinically significant lesion 

(OR: 0.42, CI 0.24–0.70; p<0.001).

Reasons for MRI-targeted biopsy miss on Retrospective Review

The majority of MRI targeted biopsy misses were due to errors in lesion targeting (21/41, 

51.2%), followed by MRI-invisible lesions (17/41, 41.4%) and MRI lesions missed by the 

radiologist (3/41, 7.3%) (Figure 4). Among the 41 patients with MRI-targeted biopsy miss, 

we described patient characteristics among each of the reasons for MRI-targeted biopsy miss 

(Table 3).
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Characteristics of men with MRI-Invisible lesions

Prostate volume was higher in patients with MRI-invisible lesions than patients with other 

reasons for miss ((52.5mL (IQR: 44.0mL-67.0mL) vs 50.0mL (IQR: 35.0–59.0) for patients 

missed by radiologist and 50.0mL (IQR: 35.0–59.0) for patients missed on targeting). 

Additionally, the rate of clinically significant MRI-Invisible lesions was significantly higher 

among Black patients than patients of other racial backgrounds (8.5% for Black patients vs. 

2.6% for non-Black patients; p = 0.009). There was one patient with hemorrhage artifact 

leading to the lesion being missed.

Characteristics of men with Targeting Errors

Patients with targeting errors leading to MRI-targeted biopsy miss had lesions 

predominantly located in the peripheral zone, apex, and posterior gland. Patients with 

targeting errors additionally had larger missed lesion sizes (1.1 cm (IQR: 0.9–1.3) vs 

0.6 cm (IQR: 0.6–0.9)) and higher PI-RADS scores than patients with lesions missed by 

radiologists.

Characteristics of men with lesions missed by radiologist

In addition to having smaller missed-lesion sizes, men with lesions missed by radiologists 

were older (71.0 (IQR: 68–73.5) vs. 65 (IQR: 58.0–71.0) and 65 (IQR: 59.0–68.0)), and had 

lower PSAs (7.2 ng/mL (IQR: 5.7–10.2) vs 7.8 ng/mL (IQR: 5.3–11.6) and 8.0 ng/mL (IQR: 

4.9–11.9)), when compared to patients with targeting miss or MRI-invisible lesions.

Discussion

High-quality studies in recent years demonstrate the superiority of MRI-targeted biopsy 

in detecting clinically significant prostate cancers compared to systematic biopsy alone 2. 

However, MRI-targeted biopsy does not capture all clinically significant lesions which leads 

to the potential for missed detection of aggressive disease. Notably, there is heterogeneity in 

the definition of clinically significant cancer across the literature. The definition in this study 

was based on identifying the most clinically important targeted biopsy failures (i.e. GG≥3). 

The most recently pooled negative predictive value (NPV) of MRI-targeted fusions biopsy 

for detecting clinically significant disease is 86–96% 12. While the NPV of MRI-targeted 

biopsy is high, prior publications have shown up to 8.8% of clinically significant cancers can 

be missed with the use of MRI targeted biopsy alone.13 Little research has been dedicated to 

defining the reasons for these MRI-targeted biopsy failures.

Here we define the possible causes of MRI-targeted biopsy failure: MRI-invisible lesions, 

radiology missed detection of lesions, and targeting error. We found targeting errors are a 

primary limitation of MRI-targeted biopsy for detecting clinically significant cancer. 14 In 

addition, MRI-invisible lesions can still contain clinically significant cancer, representing 

42% of the MRI-targeted biopsy misses. Furthermore, men with Black race, larger prostate 

volume, or a low PI-RADS score despite an elevated PSA were more likely to have MRI-

targeted biopsy misses suggesting that increased suspicion of an MRI-targeted biopsy miss 

should be considered in these patient groups. These patients may have increased benefit 
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from combined biopsy or increasing the number of biopsy cores obtained at each MRI 

target. 15

We found that targeting error was the most common reason for MRI-targeted biopsy misses. 

This finding is consistent with a previous study by Coker et al who reported that targeting 

error accounted for 42% (15/35) of patients who had any grade prostate cancer detected 

by systematic biopsy but missed by MRI fusion-guided biopsy. Notably, only 1/35 of the 

MRI-targeted biopsy missed cancers in their cohort ultimately had GG≥3. 16 The current 

study expanded on these results by examining a larger cohort of patients who all had 

clinically significant MRI-targeted biopsy missed cancers, and this study showed that these 

previously identified reasons for missed lesions can be responsible for the misdiagnosis of 

aggressive disease.

Targeting errors are predominantly due to misregistration of the fusion biopsy platforms 

which currently report a margin for registration error of 2 −3mm.17 This error, which 

causes a misalignment of the superimposed MRI image over the TRUS image, may be due 

to differences in prostate shape between MRI and TRUS which may arise from prostate 

deformation by the endorectal coil or TRUS probe, glandular changes between the time 

of MRI and biopsy, or variability in bladder fullness between images. 18, 19 To address 

this common limitation, biopsy protocols combining visual registration and image-fusion 

platforms now seek to improve cancer detection rate by minimizing the effect of registration 

errors. 20

In this study, patients with MRI-targeted biopsy misses also had significantly larger volume 

prostates than patients who had accurately detected cancers. These results corroborate 

a prior study that identified larger prostate volume predicted greater biopsy needle tip 

deflection thus affecting biopsy accuracy.21

The second most common reason for MRI-targeted biopsy miss was MRI-invisible lesions. 

MRI-invisible lesions may generally represent more low-grade lesions 2; however, our 

results indicated that a relatively high frequency of clinically significant MRI-targeted 

biopsy missed lesions are due to MRI-invisibility. Identifying these patients is critical 

because, among clinically significant cancers, MRI-invisible lesions are associated with 

a higher risk of biological aggressiveness. 22–24 Histopathological and molecular features 

associated with MRI-invisibility include Gleason pattern 4 cribriform architecture, more 

aggressive tumor microenvironments, and tumors with increased mutation density. 22–24 

Consequently, concerns about MRI-invisible lesions are a contributor to the continued use 

of systematic biopsy. This finding reinforces the Trio study finding of the added value of 

random biopsy cores in addition to targeted cores. Finally, the least common reason for 

MRI-targeted biopsy miss was that lesions were initially missed by the radiologist, and 

this was rare (3/41). This may be correlated with radiologist experience, as prior studies 

have demonstrated a learning curve in prostate MRI interpretation. 25 Prostate MRI has a 

well-characterized, steep learning curve, and radiologist experience drastically influences 

cancer detection rates. 26

Williams et al. Page 6

J Urol. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Among all patients with MRI-targeted biopsy misses, patients harboring high-risk MRI-

invisible lesions had lower median PI-RADS scores and lower index lesion sizes, but similar 

PSA to men with missed lesions for other reasons. In these patients, the highest-grade 

lesion was an MRI-invisible tumor, so PI-RADS and maximum MRI-index lesion size were 

not valuable predictors of their risk of harboring disease. Therefore, this pattern of low PI-

RADS, despite an elevated PSA may characterize patients with suspicion for MRI-invisible 

lesions who warrant a systematic biopsy.

Black men were the only racial group in this study whose representation was higher 

among the MRI-targeted biopsy miss patients than among the MRI-targeted biopsy detected 

patients. Black patients also had significantly more MRI-invisible lesions than other races. 

These findings contrast with Shin et al who found no significant difference in the MRI-

targeted biopsy cancer detection rates between White and Black men. However, this 

study differed in its definition of clinically significant cancer being GG ≥2. 27 It is well-

characterized that Black men with prostate cancer have worse clinical outcomes and higher 

cancer stages at diagnosis. 28 This may be attributed to disparate access to care; however, the 

role of MRI-visibility and targeted biopsy accuracy has not yet been widely analyzed in this 

population. Our study’s findings warrant further investigation.

In addition to its retrospective design, limitations of our study include the lack of 

information on ultimate lesion volume and location on final wholemount pathology for 

the entire cohort. 29In the present study, lesion size was entirely based on MRI. Therefore, 

missed lesion size and location could not be described among patients with MRI-invisible 

lesions, and wholemount localization using patient-specific sectioning molds will be a 

focus of subsequent studies.30 There are varied definitions of clinically significant cancer 

across studies, so our use of GG≥3 may limit the generalizability of our results. Since 

GG3 and above was considered clinically significant for our study, our data is likely to 

underreport the number of MRI misses that would be seen if GG2 or above was used as 

the clinically significant threshold. This occurs because MRI has a poorer detection rate 

of GG2 disease, than GG3 disease.2 Also, although physicians performing the systematic 

biopsy were instructed to ignore any hemorrhage tracts from the prior MRI-targeted biopsy, 

this may have still influenced free-hand selection of sextant regions. PI-RADS criteria used 

in this analysis was limited by not accounting for intralesional heterogeneity, potentially 

contributing to missed radiology reads and targeting errors. Another weakness is that 

MRIs were re-read by a single reader involved in the parent study, and MRIs prior to 

2015 were retroactively assigned PI-RADS scores unblinded. This could have introduced a 

conformation bias to some re-reads and PI-RADS scores. Finally, in this study, there were 

very low frequency of lesions that were missed due to radiologist oversight, which may not 

be generalized to all institutions.

Conclusion

This study describes the largest reported cohort of biopsy-mapped clinically significant 

lesions missed by targeted biopsy. Though these are rare events, the reasons MRI-targeted 

biopsy missed a small proportion of clinically significant lesions were targeting errors, 

MRI-invisible lesions, and being initially missed by the radiologist. These results further 
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elucidate the biopsy and patient factors that could inform providers’ suspicion of a patient 

having an MRI-targeted biopsy missed lesion.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Multiparametric MRI image example of clinically significant cancer that was missed due 

to MRI-targeted biopsy targeting error. 56-year-old male with a serum PSA of 5.9ng/ml. 

Axial T2-Weighted (T2W) MRI shows a hypointense lesion in the right mid-peripheral zone 

(arrow) (A), the lesion shows diffusion restriction on ADC map (B) and b2000 DW MRI 

(C) and early enhancement on DCE MRI (D) (arrows). Targeted biopsy revealed Gleason 

3+4 prostate cancer in this lesion, whereas systematic biopsy yielded Gleason 4+4 prostate 

adenocarcinoma in the right peripheral zone. (E) Screen captures of the TRUS/MRI fusion 
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guided biopsy procedure (E) demonstrates a registration error between MRI (inked in red) 

vs. TRUS (inked in dashed yellow), which is likely the reason for the under-sampling of the 

right mid peripheral zone lesion during TRUS/MRI fusion guided biopsy.
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Figure 2. 
Multiparametric MRI image example of clinically significant cancer missed by initial 

radiologist read. 71-year-old male with a serum PSA of 14.2ng/ml. Axial T2W MRI shows 

a hypointense lesion in the right apical peripheral zone (arrow) (A), the lesion shows 

diffusion restriction on ADC map (B) and b2000 DW MRI (C) and early enhancement on 

DCE MRI (D) (arrows). This lesion was not reported in the prospective radiology read-out, 

however systematic biopsy yielded Gleason 4+3 prostate adenocarcinoma in the right apical 

peripheral zone.
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Figure 3. 
Multiparametric MRI image example of clinically significant cancer that was MRI-invisible. 

72-year-old male with a serum PSA of 6.55ng/ml. Systematic biopsy revealed Gleason 4+4 

prostate adenocarcinoma in the right base lateral region of the prostate, however axial T2W 

MRI (A), ADC map (B), b2000 DW MRI (C) and DCE MRI (D) does not demonstrate an 

MRI visible disease focus in the right base of the prostate.

systematic biopsy yielded Gleason 4+3 prostate adenocarcinoma in the right apical 

peripheral zone.
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Figure 4. 
Proportion of each reason for MRI-targeted biopsy missing clinically significant cancer
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Table 1:

Baseline characteristics among patients with MRI-detected and MRI-targeted biopsy missed clinically 

significant cancer

All patients GG ≥ 3 on combined biopsy

N = 2,103 N MRI-detected n = 425 MRI-targeted biopsy missed n = 41 p-value
1

Age 64.0 (58.0, 69.0) 466 66.0 (61.0– 71.0) 65.0 (58.0– 71.0) 0.3

Race 466 0.7

 White 1,653 (79%) 313 (74%) 28 (68%)

 Black 289 (14%) 72 (17%) 11 (27%)

 Asian 75 (3.6%) 22 (5.2%) 1 (2.4%)

 Hispanic 23 (1.1%) 4 (0.9%) 0 (0%)

 Other 39 (1.9%) 6 (1.4%) 1 (2.4%)

 Unknown 24 (1.1%) 8 (1.9%) 0 (0%)

PSA 466 <0.001

 Median (25%–75%) 6.7 (4.6–10.2) 10.5 (6.3–17.6) 7.8 (4.9–11.8)

 Minimum-Maximum 0.3–231.6 1.1–231.6 2.6–26.2

Clinical Stage (0=no cancer detected) 466 0.1

0 791 (38%) — —

T1c 1,127 (54%) 319 (75%) 39 (95%)

T2a 155 (7.4%) 83 (20%) 2 (4.9%)

T2b 13 (0.6%) 9 (2.1%) 0 (0%)

T2c 16 (0.8%) 13 (3.1%) 0 (0%)

T4 1 (<0.1%) 1 (0.2%) 0 (0%)

Prior Biopsy 466 0.2

 Naive 436 (21%) 117 (28%) 7 (17%)

 Negative 873 (42%) 142 (33%) 13 (32%)

 Positive 794 (38%) 166 (39%) 21 (51%)

Volume of Prostate on MRI 451 <0.001

 Median (25%–75%) 51.0 (37.0–71.0) 42.0 (33.0–58.0) 50.0 (40.0–61.0)

 Minimum-Maximum 5.7–420.0 13.0–178.0 21.7–260.0

Number of targets on MRI 2.0 (1.0– 3.0) 466 3.0 (2.0– 4.0) 2.0 (1.0– 3.0) 0.006

GG of MRI-targeted Biopsy 466

 No cancer 1019 (49%) — 9 (22%)

 GG1 289 (15%) — 8 (20%)

 GG2 370 (18%) — 24 (59%)

Highest PI-RADS 215 <0.001

2 52 (7.0%) 3 (1.7%) 2 (4.9%)

3 89 (12%) 3 (1.7%) 5 (12%)

4 356 (48%) 48 (28%) 22 (54%)
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All patients GG ≥ 3 on combined biopsy

N = 2,103 N MRI-detected n = 425 MRI-targeted biopsy missed n = 41 p-value
1

5 249 (33%) 120 (69%) 12 (29%)

Number of cores on FBx 4.0 (2.0– 6.0) 466 6.0 (4.0– 8.0) 4.0 (2.0– 6.0) 0.006

Number of Positive Cores on FBx 1.0 (0.0– 3.0) 466 4.0 (2.0– 6.0) 2.0 (1.0– 2.0) <0.001

Number of Cores on SBx 12.0 (12.0– 12.0) 466 12.0 (12.0– 12.0) 12.0 (12.0– 12.0) 0.032

Number of Positive Cores on SBx 1.0 (0.0– 3.0) 466 4.0 (1.0– 6.0) 3.0 (2.0– 5.0) 0.3

Total # of Cores 16.0 (15.0– 18.0) 466 18.0 (16.0– 20.0) 16.0 (14.0– 18.0) 0.005

Total % Positive Cores 11.1 (0.0– 31.8) 466 41.4 (26.7– 61.1) 31.2 (20.0– 43.8) 0.001

1.
Statistical tests performed: Mann Whitney U test; chi-square test of independence
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Table 2:

Logistic regression predicting having a clinically significant cancer missed by MRI-targeted biopsy

Univariate Multivariate

OR1 95% CI1 p-value OR1 95% CI1 p-value

Age 0.98 0.94, 1.02 0.27 — — —

PSA 0.92 0.87, 0.97 0.006 0.95 0.88, 1.00 0.089

Race

White — — — — — —

Black 1.49 0.67, 3.11 0.3 — — —

Asian 0.49 0.03, 2.47 0.49 — — —

Other 1.79 0.09, 11.0 0.59 — — —

PI-RADS score (2–5) 0.35 0.21, 0.55 <0.001 0.42 0.24, 0.70 0.001

Volume of Prostate on MRI 1.06 1.01, 1.11 0.023 1.06 0.99, 1.15 0.092

Number of Targets on targeted biopsy 0.82 0.71, 0.94 0.007 0.99 0.84, 1.15 0.9

Prior Biopsy 1.85 0.84, 4.66 0.15 — — —
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Table 3:

Characteristics among patients with lesions undetected by MRI-targeted

N Missed by Radiologist n = 3 Missed on Targeting n = 21 MRI-Invisible n = 17

Age 41 71.0 (68.0–73.5) 65.0 (58.0–71.0) 65.0 (59.0–68.0)

Race 41

 White 3 (100%) 16 (76%) 9 (53%)

 Black 0 (0%) 4 (19%) 7 (41%)

 Asian 0 (0%) 0 (0%) 1 (5.9%)

 Other 0 (0%) 1 (4.8%) 0 (0%)

Prior Bx Hx 41

 Naive 1 (33%) 3 (14%) 3 (18%)

 Negative 1 (33%) 7 (33%) 5 (29%)

 Positive 1 (33%) 11 (52%) 9 (53%)

PSA 41 7.2 (5.7–10.2) 7.8 (5.3–11.6) 8.0 (4.9–11.9)

DRE Clinical Stage 41

 NA 0 (0%) 1 (4.8%) 1 (5.9%)

 T1c 3 (100%) 20 (95%) 15 (88%)

 T2a 0 (0%) 0 (0%) 1 (5.9%)

MRI volume (ml) 41 49.0 (43.5–56.9) 50.0 (40.0–59.0) 55.0 (46.0–66.0)

# of targets 41 2.0 (1.5–3.5) 2.0 (1.0–3.0) 3.0 (2.0–4.0)

# of cores on targeted Bx 41 4.0 (3.0–7.0) 4.0 (2.0–6.0) 6.0 (4.0–8.0)

# positive cores on targeted Bx 41 1.0 (0.5–3.0) 2.0 (1.0–3.0) 2.0 (0.0–2.0)

# of Random cores 41 12.0 (12.0–12.0) 12.0 (12.0–12.0) 12.0 (12.0–12.0)

# positive Random cores 41 4.0 (3.0–6.0) 3.0 (2.0–5.0) 2.0 (1.0–5.0)

PI-RADS of visible MRI index lesion 41

2 0 (0%) 0 (0%) 2 (12%)

3 1 (33%) 1 (4.8%) 3 (18%)

4 1 (33%) 12 (57%) 9 (53%)

5 1 (33%) 8 (38%) 3 (18%)

Size of MRI index lesion (cm) 41 1.2 (1.1–1.4) 1.1 (0.9–1.8) 1.0 (0.8–1.2)

Size of missed lesion (cm) 24 0.6 (0.6–0.9) 1.1 (0.9–1.3) —

Location of missed lesion 24

Zone Peripheral 2 (67%) 18 (86%) —

Transition 1 (33) 3 (14%) —

Apex-Base Apical 2 (67%) 6 (29%) —

Apical-mid 0 5 (24%) —

Base 0 1 (4.8%) —

Mid 1 (33%) 5 (24%) —

Mid-base 0 4 (19%) —

Laterality Left 2 (67%) 7 (33%) —
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N Missed by Radiologist n = 3 Missed on Targeting n = 21 MRI-Invisible n = 17

Midline 0 3 (14%) —

Right 1 (33%) 11 (52%) —

Anterior-Posterior Anterior 1 (33%) 6 (29%) —

Posterior 2 (67%) 15 (71%) —

1.
Statistics presented: Median (25%–75%); n (%)
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