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Abstract

Introduction: This study evaluates the clinical benefit of magnetic
resonance-transrectal ultrasound (MR-TRUS) fusion biopsy over
systematic biopsy between first-time and repeat prostate biopsy
patients with prior atypical small acinar proliferation (ASAP).
Materials: 100 patients were enrolled in a single-centre prospective
cohort study: 50 for first biopsy, 50 for repeat biopsy with prior
ASAP. Multiparameteric magnetic resonance imaging (MP-MRI)
and standard 12-core ultrasound biopsy (Std-Bx) were performed
on all patients. Targeted biopsy using MRI-TRUS fusion (Fn-Bx)
was performed f suspicious lesions were identified on the pre-
biopsy MP-MRI. Classification of clinically significant disease was
assessed independently for the Std-Bx vs. Fn-Bx cores to compare
the two approaches.

Results: Adenocarcinoma was detected in 49/100 patients (26 first
biopsy, 23 ASAP biopsy), with 25 having significant disease (17
first, 8 ASAP). Fn-Bx demonstrated significantly higher per-core
cancer detection rates, cancer involvement, and Gleason scores
for first-time and ASAP patients. However, Fn-Bx was significantly
more likely to detect significant cancer missed on Std-Bx for ASAP
patients than first-time biopsy patients. The addition of Fn-Bx to
Std-Bx for ASAP patients had a 166.7% relative risk reduction for
missing Gleason = 3 + 4 disease (number needed to image with
MP-MRI=10 patients) compared to 6.3% for first biopsy (number
to image=50 patients). Negative predictive value of MP-MRI for
negative biopsy was 79% for first-time and 100% for ASAP patients,
with median followup of 32.1 + 15.5 months.

Conclusions: MR-TRUS Fn-Bx has a greater clinical impact for
repeat biopsy patients with prior ASAP than biopsy-naive patients
by detecting more significant cancers that are missed on Std-Bx.

Introduction

Multiparametric prostate magnetic resonance imaging
(MP-MRY) is more sensitive than transrectal ultrasound (TRUS)

for early-stage prostate adenocarcinoma (CaP), and may
facilitate targeted biopsy to enhance detection.''? Targeted
biopsy of MP-MRI lesions can be performed directly using
MRI®® or under ultrasound guidance using cognitive target-
ing or MRI-TRUS fusion software.®'* Needle insertion can
be transrectal or transperineal under ultrasound guidance.
MRI-targeted, TRUS-guided biopsy is likely best performed
through fusion of MRI to 3D TRUS (MRI-TRUS fusion) rather
than attempting to cognitively infer the MRI lesion location
on standard non-fusion TRUS.>'*1® While MRI-guided and
MRI-TRUS fusion approaches have merit, MRI-TRUS fusion
biopsy (Fn-Bx) allows for real-time needle visualization and
can be performed in a clinical setting using a standard 2D
TRUS probe incorporated into a 3D system,'® rather than in
an MRI suite with specialized MRI-compatible hardware.®

Fn-Bx has demonstrated higher per-core CaP detection
rates, higher Gleason grades, and higher percentage of
tumour involvement within targeted cores as compared to
systematic biopsy.?”'>'” However, clinical impact analysis
on focused populations is needed to assess which patient
populations (e.g., first biopsy vs. repeat biopsy) benefit most
from MRI to optimize the use of MP-MRI and Fn-Bx resourc-
es within the diagnostic pathway. Patients with prior biopsy
findings of atypical small acinar proliferation (ASAP) are
a unique subset of the repeat biopsy population in whom
repeat biopsy cancer detection rates (40%) are similar to
those seen in a low-risk, biopsy-naive population (40%).'81°
The benefit of Fn-Bx in the ASAP repeat biopsy population
may not be the same as repeat patients with prior negative
biopsy and requires independent evaluation. The similar
cancer detection rates between first-time biopsy and ASAP
repeat biopsy patients allows for direct comparison.

Our prospective cohort study compared repeat prostate
biopsy patients with ASAP histology with first-time biopsy
patients to evaluate the impact of prostate Fn-Bx on CaP
detection for low-risk populations. Since repeat biopsy
patients more frequently harbour disease in prostatic regions
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less sampled by standard 12-core ultrasound biopsy (Std-Bx)
protocol (e.g., anterior or medial posterior), we hypothesize
that Fn-Bx is more likely for ASAP patients than for biopsy-
naive patients to detect significant CaP misclassified or nega-
tive on Std-Bx.

Study design

A prospective double cohort study was approved by the insti-
tutional research ethics board. One hundred patients were
prospectively enrolled from September 2011 to March 2014.
The 50 patients within the first cohort were scheduled for first
prostate biopsy based on prostate-specific antigen (PSA) lev-
els/digital rectal exan (DRE) abnormalities alone. The second
cohort of 50 patients had at least one prior biopsy that dem-
onstrated ASAP and ongoing clinical concern for malignancy.
Inclusion criteria for both cohorts were PSA 2—20 ng/L and
no prior prostate MRI. Exclusion criteria were known CaP
diagnosis and contraindication to MP-MRI or TRUS biopsy.

MP-MRI

Pre-biopsy MP-MRI was performed at 3T using endorectal
and surface coils (GE Healthcare, Waukesha, W) to acquire
T2-weighted (T2W), diffusion-weighted, and dynamic con-
trast enhanced images; an additional axial T2W sequence
was performed without endorectal coil and used for fusion
to 3D TRUS (Table 1). MP-MRI was interpreted by a uro-
radiologist with six years and over 200 cases of MP-MRI

Table 1. Multiparametric MRI sequence parameters
(sequences were performed with endorectal coil and an
additional T2W scan was performed without endorectal
coil using identical parameters)

TE/TR: 160/4343

Slice thickness: 2.2 mm

Gap: 0 mm

FOV: 14.0 cm

Matrix: 320 x 192, 4 averages
b value: 100, 800

Slice thickness: 3.6 mm

Gap: 0 mm

FOV: 14.0 cm

Matrix: 128 x 256

Contrast injection rate: 4 ml/s
Temporal resolution: 6 sec/scan

Axial T2W fast-spin echo

Diffusion-weighted echo-
planar imaging (DWI)

Flip angle: 120
Dynamic contrast-enhanced  TE/TR: 1.5/3.1
(DCE) spoiled Slice thickness: 3.0 mm
Gap: 0 mm
FOV: 14 cm

Matrix: 128 x 128

FOV: field of view; MRI: magnetic resonance imaging; TE: echo time; TR: repetition time.

MRI-TRUS fusion biopsy for first-time and repeat biopsy

experience, blinded to the locations of prior ASAP histology
to minimize possible interpretation bias.

All MP-MRI abnormalities were prospectively stratified
according to level of suspicion, with a low threshold set to
initiate Fn-Bx. Since a standardized reporting system was
not established at the commencement of this study, all pro-
spectively identified MP-MRI lesions were retrospectively
assigned a Prostate Imaging Reporting and Data System
version 2 score (PIRADS v2)**to permit comparison with
other studies. PIRADS scoring was performed by a separate
expert abdominal radiologist who was blinded to patient
identification, clinical history, and histology. The original
interpreting radiologist did not perform the retrospective
PIRADS assignment, as he had performed nearly all of the
Fn-Bx and reviewed all pathology results, which would have
introduced substantial interpretation bias.

3D TRUS biopsy platform

TRUS imaging and targeted biopsy were performed using
a 3D TRUS biopsy system designed within our laboratory,
with a needle-guidance error of 2.1 £ 1.3 mm in phantom
studies.?! The system attaches a standard 9 MHz, end-fire
2D TRUS probe (Philips, Seattle, WA, U.S.) to a mechani-
cal linkage that provides a natural range-of-motion. The
mechanical design is similar to the Artemis® system (Eigen,
Grass Valley, CA, U.S.), with 3D TRUS images acquired
in 3—7 seconds through rotation of the TRUS probe about
its long axis. Following 3D TRUS acquisition, the system
monitors the position of the TRUS probe within the pelvis
and all fused suspicious MP-MRI lesions are displayed on
the real-time TRUS images for needle guidance.

MRI-3D TRUS fusion hiopsy

A pre-biopsy 3D TRUS volume was acquired at the time
of the MRI to perform software-based MRI-3D TRUS fusion
prior to the biopsy procedure. Pre-biopsy MRI-TRUS fusion
allowed for meticulous cross-modality rigid registration of
the T2W MRI with the 3D TRUS image using manually
identified anatomical landmarks. A model-based, non-rig-
id registration of the prostate boundaries using thin-plate
splines*? was performed for cases of significant MRI vs. 3D
TRUS surface deformation (Fig. 1).

Biopsy procedures were performed in the ultrasound
department with local anesthesia. A 12-core, 18-gauge
Std-Bx was performed free-hand, with an additional core
collected bilaterally from the anterior transitional zones (12
+ 2 cores) for ASAP patients only, which reflects standard
clinical practice for all repeat biopsy patients at our institu-
tion. For those patients with suspicious lesions on MP-MRI,
Fn-Bx was performed prior to Std-Bx, with 1-3 samples
collected per lesion. MRI-TRUS fusion was performed using
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Fig. 1. Example of magnetic resonance imaging-transrectal ultrasound fusion of (MRI-TRUS) (A) a lesion identified on multiparametric -MRI in medial left mid-gland
(arrow). Single slice of the 3D-TRUS image after only rigid registration of the MRI shows (B) poor correspondence of the MRI prostate boundary (dashed outline)
and suspicious lesion (dotted outline) with the TRUS prostate gland. (€) Improved correspondence is achieved following thin-plate spline non-rigid alignment of the
MRI and TRUS prostate surfaces. MRI-TRUS fusion biopsy demonstrated Gleason score 3 + 4, >90% core involvement.

3D TRUS-3D TRUS image-based registration algorithm?*24
to align the pre-biopsy 3D TRUS volume to the intra-biopsy
3D TRUS image. All MRI lesions were then mapped through
the fusion pipeline and displayed on the intra-biopsy 3D
TRUS platform for needle guidance.

Evaluation of clinical significance

The Fn-Bx core pathology results were interpreted independent-
ly from the Std-Bx cores to allow for comparison of the clinical
impact using the Std-Bx as the internal control. The Gleason
grade and percentage of tumour involvement was characterized
for each positive core. Results were stratified as: no malignancy
(ASAP included), clinically insignificant CaP, or clinically sig-
nificant CaP. This study classified a core with Gleason score
=3 + 4 as clinically significant; however, clinical impact assess-
ment used multiple clinical significance thresholds.?

Data analysis

Data were analyzed using the START criteria,?® including
proportion of significant positive cores, mean number of
cores taken per significant CaP diagnosis, and cross-tabu-
lation of the detection of significant and insignificant CaP
between Std-Bx and Fn-Bx. The MR lesion locations within
the prostate were defined retrospectively based on the con-
sensus 16-station reporting scheme.?” SPSS version 22.0
(IBM, Armonk, NY, U.S.) was used for statistical analysis
with a=0.05. Cancer detection percentages and the rates
of significant CaP detection for Std-Bx and Fn-Bx were
compared using Fischer’s exact test. Mann-Whitney U test
evaluated the percentage of malignant core involvement.
Detection of significant CaP from Fn-Bx + Std-Bx vs. Std-Bx
alone was used for absolute (ARR) and relative risk reduc-
tion (RRR) calculations to determine the number needed to
image (NNI) with MP-MRI to identify one clinically signifi-
cant cancer that would have been missed on Std-Bx alone.

Results

Cancer detection

Patient demographics are summarized in Table 2; 76% of
first-time biopsy patients (38/50) and 80% of ASAP patients
(40/50) had MRI abnormalities, while 60% (30/50) and 40%
(20/50) of patients, respectively, had PIRADS =3. In total,
125 suspicious lesions (first-time 69, ASAP 56) were identi-
fied (1.6 = 0.6 lesions/patient), of which 61 (first-time 30,
ASAP 31) were prospectively classified as moderately or
highly suspicious, with 68 classified as PIRADS =3 (first-
time 45, ASAP 23) on retrospective assignment. Median time
between MRI and biopsy was eight days (interquartile range
[IQR] 8—15 days).

CaP was detected in 49 men (49%; first-time 26, ASAP
23), with 25 patients (25%; first-time 17, ASAP 8) having
Gleason =3 + 4 (Table 3). Per-core CaP detection rates were
significantly higher (p<0.001) for Fn-Bx compared to Std-
Bx (Fig. 2) and the relationship held for first-time and ASAP
patients (Fig. 3). The per-core detection rate of significant
CaP from Std-Bx was significantly lower (p<0.001) for ASAP

Table 2. Patient demographics for the two patient cohorts

. " . Repeat biops'
::‘;fgg’:::;ﬁ;:s F"T::;‘(’)?SV with prior RSAP
(n=50)

Age 59.4 + 7.7 years 61.9 + 6.5 years
PSA 6.0 + 3.5 ng/ml 7.9 = 3.9 ng/ml
Prostate volume 38+18¢g 56 +27 g
Number of prior 1.7 £ 0.9 (median:
biopsies NI 1, range: 1-5)
Patients with MR 38 (76% of 40 (80% of
lesions patients) patients)

MR lesions per patient
Biopsies per lesion

Mean cores per patient

1.8 £ 0.7 lesions
1.9 £ 0.4 cores/
lesion
14.9 = 1.8 cores

1.4 £ 0.5 lesions

1.9 + 0.6 cores/
lesion

15.0 = 1.7 cores

ASAP: atypical small acinar proliferation; MR: magnetic resonance; PSA: prostate-specific

antigen.
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patients (1.1%; 7/618 cores) compared to first-time biopsy
patients (8.1%; 49/608 cores). However, Fn-Bx cores did
not significantly differ (p=0.39) in rates of significant CaP
detection, with 15.2% (15/99 cores) and 20.0% (27/134
cores) detection for ASAP and first-time cohorts, respec-
tively. When CaP was detected in both Std-Bx and Fn-Bx,
the Fn-Bx cores contained a significantly higher CaP volume
(p<0.05) for ASAP and first-time patients (Table 4).

Clinically significant CaP detection

The distribution of clinically significant CaP from Fn-Bx
differed between the populations, with most of the ASAP
patient disease located in the anterior prostate, in regions
often undersampled during Std-Bx (Fig. 4). A significantly
higher proportion (p<0.01) of the clinically significant CaP
(Gleason =3 + 4 in this study) was detected only on Fn-Bx
for ASAP patients compared to first-time biopsy patients.
For first-time biopsy patients, only 1/17 clinically signifi-
cant cancers (5.8%) was not accurately characterized on
Std-Bx, compared to 5/8 tumours (62.5%) for ASAP patients
(Table 5). The relatively higher proportions of significant CaP
detected only on Fn-Bx for ASAP patients held for multiple
definitions of significance (Table 6) and remained statisti-
cally significant for the more stringent significant CaP defini-
tion of Gls =4 + 3 or core >6 mm involved.

For ASAP patients, the addition of MP-MRI and Fn-Bx to
Std-Bx resulted in RRR of missing Gleason =3 + 4 disease
of 167%, an ARR of 10%, and a NNI with MP-MRI of 10
patients to detect one significant CaP missed on Std-Bx.
Fn-Bx for first-time biopsy patients had a RRR of 6%, ARR
of 2%, and NNI of 50 patients. Fn-Bx had greater benefit
for higher-grade definitions of clinical significance (Table 7).

Table 3. Breakdown of the number of patients in whom
Fn-Bx or Std-Bx detected the highest Gleason score or
Gleason score was equal between both biopsy approaches
for first and ASAP repeat biopsy

First biopsy patients

Highest Gleason  Equal in both Fnr-‘iB;(h(::es Sti—iz)l::ges
3+3 2 2 )
3+4 5 1 )
4+3 0 2 1
4+4 1 2 0

ASAP pepeat biopsy patients

Highest Gleason  Equal in both Fn'-‘iB;(hc;c;:es Stc:‘-iZ)'(l::’:es
3+3 1 3 1
344 2 3 0
4+3 0 2 0
4+4 0 1 0

ASAP: atypical small acinar proliferation; Fn-Bx: magnetic resonance imaging-transrectal
ultrasound fusion biopsy; Std-Bx: standard biopsy.
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Fig. 2. Comparison of the percentage of biopsy cores positive for prostate
adenocarcinoma (CaP) for both standard, systematic, and magnetic
resonance-targeted biopsy approaches.

For ASAP patients, all clinically significant CaP was iden-
tified prospectively on MP-MRI and accurately characterized
on Fn-Bx. If the Std-Bx was removed and only PIRADS =3
lesions were targeted, then no significant CaP would have
been missed, while 60% (30/50) of patients would have
avoided biopsy and insignificant disease would have been
found in three (6%) instead of 15 patients (30%).

For first-time biopsy, significant CaP was identified in six
patients (12%) on Std-Bx that was not diagnosed by Fn-Bx,
with one deemed insignificant post-prostatectomy. Technical
errors in MRI-3D TRUS fusion (intra-biopsy patient motion
or inaccurate MRI-to-TRUS alignment) were possible causes
for non-diagnostic targeted cores for three patients. The final
two first-time biopsy patients had no prospectively identi-
fied suspicious findings on MP-MRI. For all patients with
significant CaP found on Fn-Bx, at least insignificant CaP
was detected on Std-Bx.

o 70%
S Standard Bx Cor: *
£ 60% W Standa ores |
3 + ™ MR-Targeted Cores
§ 50% 5
= p <0.001
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> 40% " $ p<0.01
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——— First Biopsy —— ASAP Repeat Biopsy —

Fig. 3. Comparison of the percentage of hiopsy cores positive for prostate
adenocarcinoma (CaP) for both standard systematic and magnetic resonance-
targeted biopsy approaches with first biopsy and atypical small acinar
proliferation repeat biopsy patients separated.
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Table 4. Mean biopsy core CaP involvement for patients in
whom both systematic and MRI-targeted biopsy cores were
positive

MRI-targeted Standard

cores biopsy cores DVELD
All patients (n=22) 41.9 + 23.7% 21.2 + 14.0% <0.01
First biopsy (n=15) 40.1 + 22.5% 245 + 14.7% <0.01
ASAP patients (n=7) 45.7 + 27.6% 13.9 + 9.7% <0.01

ASAP: atypical small acinar proliferation; MRI: magnetic resonance imaging.

MP-MRI accuracy

Median post-biopsy followup time was 32.1 + 15.5 months
(range 5—73 months). The negative predictive value (NPV)
of a PIRADS 1 or 2 MP-MRI for negative biopsy or Gleason
3 + 3 disease was 79% for first-time biopsy and 100% for
ASAP patients and 73% and 100%, respectively, through-
out clinical followup. PIRADS =3 was associated with a
positive predictive value (PPV) of identifying significant
CaP on biopsy or subsequent future biopsies of 50% for
first-time patients and 40% for ASAP repeat patients. One
in 15 patients with insignificant CaP (6.7%) failed active
surveillance and had T3a Gleason 3 + 4 disease on prosta-
tectomy. A total of seven active surveillance patients were
biopsied during the followup period. Three of five patients
who underwent repeat biopsy following negative or ASAP
results on the study biopsy had low-volume Gleason 3 +
4 disease. All four patients entered the study as first-time
biopsy patients, three of whom had PIRADS=3 on MP-MRI.

Discussion

This study demonstrated that MRI-TRUS Fn-Bx was signifi-
cantly more likely to upgrade benign or insignificant CaP
on Std-Bx to significant CaP for ASAP patients compared to
first-time biopsy patients. The addition of Fn-Bx to Std-Bx
provided greater risk reduction of missing Gleason =3 + 4
disease for ASAP patients (RRR 167%, ARR 10%, NNI 10)
than for first-time biopsy patients (RRR 6.3%, ARR 2.0%,
NNI 50). For biopsy-naive patients, the addition of Fn-Bx
reclassified one patient to significant disease from insignifi-
cant CaP on Std-Bx, despite the Fn-Bx cores having higher
Gleason grades and tumour volumes than the Std-Bx cores.
The superior Gleason grading and tumour volumes of Fn-Bx
observed for the first-time patients were similar to most prior
studies.!**'217 The benefit of Fn-Bx to first-time patients for
detecting significant disease missed on Std-Bx only became
evident at higher thresholds of cancer significance (e.g.,
Gleason =4 + 3 and/or 26 mm core involved).

For biopsy-naive patients, the limited reclassification to
significant CaP for Fn-Bx is likely secondary to the pos-
terior peripheral zone location of most of the significant
cancers, where Std-Bx was able to sufficiently (though not
optimally) sample the tumour. This suggests that for con-

First-Time
Biopsy:

Repeat
Biopsy:

Posterior

Base
Apex

Fig. 4. Diagram illustrating the number clinically significant cancers detected in
each prostate section as detected by magnetic resonance imaging-transrectal
ultrasound fusion for first biopsy patients (top row) and atypical small acinar
proliferation repeat biopsy patients (bottom row).

servative significance definitions (e.g., Epstein criteria or
Gleason =3 + 4), if a Std-Bx will be performed regardless
of MP-MRI findings, then MP-MRI for Fn-Bx is unlikely to
substantially increase the detection of significant disease in
first-time biopsy patients. While our sample size is not suf-
ficient to detect small differences in significant CaP detection
between the two techniques, the lack of such a difference for
first-time biopsy patients is supported in recent randomized
control studies comparing MRI-targeted and non-targeted
TRUS biopsy.?®?* Conversely, recent non-randomized pro-
spective studies by Mozer®® and Peltier*' did demonstrate a
significant increase in significant CaP detection from Fn-Bx
for first-time biopsy patients using a low significance thresh-

Table 5. Cross-tabulation of the biopsy findings from
MRI-TRUS fusion biopsy cores (rows) and from standard
systematic biopsy cores (columns) for first-time and ASAP
biopsy patients?®

Standard biopsy core findings
No Insignificant Significant

First biopsy (n=50)

cancer CaP CaP
No MRI target 10 1 1
MRI-targeted biopsy findings
No cancer 14 4 3
Insignificant CaP 2 2 2
Significant CaP 0 1 10

ASAP repeat biopsy (n=50)

No MRI target 6 4 0
MRI-targeted biopsy findings
No cancer 21 7 0
Insignificant CaP 3 1 0
Significant CaP 1 4 3

ASAP: atypical small acinar proliferation; CaP: prostate adenocarcinoma; MRI: magnetic
resonance imaging; TRUS: transrectal ultrasound.
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Table 6. Breakdown of the proportions of significant CaP
detected by both Fn-Bx and Std-Bx, Fn-Bx alone, and Std-Bx
alone for different definitions of clinical significance

Table 7. Breakdown of the clinical benefit of adding Fn-Bx
to Std-Bx over Std-Bx alone for different definitions of
clinical significance

Percentage of significant CaP detected
(total number)

Definition of clinical
significance

First-time biopsy
(RRR, ARR, NNI)

Repeat biopsy with
ASAP (RRR, ARR, NINI)

Both Fn-Bx
& Std-Bx

Definition of clinical

. Std-Bx alone
significance

Fn-Bx alone

Gleason =3 + 4 or core =50%

First biopsy 10.5% (2/19) 57.9% (11/19) 31.6% (6/19)
ASAP biopsy 40.0% (4/10) 50.0% (5/10)  10.0% (1/10)
Gleason =3 + 4 only

Firstbiopsy 5.9% (1/17) 58.8% (10/17) 35.3% (6/17)
ASAP biopsy 62.5% (5/8)  37.5% (3/8) 0% (0/8)
Gleason =4 + 3 or core =6 mm

First biopsy 33.3% (5/15) 46.7% (7/15)  20% (3/15)
ASAP biopsy 87.5% (7/8) 0% (0/8) 12.5% (1/8)
Gleason =4 + 3 only

First biopsy 60% (3/5) 40% (2/5) 0% (0/5)
ASAP biopsy 100% (3/3) 0% (0/3) 0% (0/3)

ASAP: atypical small acinar proliferation CaP: rostate adenocarcinoma; Fn-Bx: magnetic
resonance imaging-transrectal ultrasound fusion biopsy Std-Bx: standard biopsy.

old (Gleason =3 + 3 or =6 mm core involved). Siddiqui
performed the largest prospective MRI-TRUS biopsy study
to date (n=1003) with subgroup analysis on 196 first-time
patients, all of whom had positive MP-MRI findings.'? The
study reported that the addition of Std-Bx to Fn-Bx did not
significantly increase significant cancer detection (3.6% of
total cases); however, whether Fn-Bx increased significant
CaP detection from Std-Bx alone was not discussed. Finally,
a prospective internal control study by Pokorny?* also found
increased detection of significant disease with MRI-guided
biopsy, using a higher threshold for clinical significance
(Gleason =4 + 3 or =6 mm core involved), concordant with
our study.

For ASAP patients, had the biopsy cores only been targeted
at MP-MRI PIRADS =3 lesions, then 40% of patients would
have avoided biopsy and 12 insignificant cancers (24% of
patients) would not have been detected, without missing
Gleason =3 + 4 disease. Conversely, for first-time biopsy
patients, removal of Std-Bx would have prevented detection
of five (10%) clinically insignificant CaP, but would have
missed five (10%) Gleason 3 + 4 malignancies (technical
Fn-Bx errors the probable cause in three cases). Improved
Fn-Bx technology, including intraprocedural motion com-
pensation,*® are likely to minimize Fn-Bx targeting errors
and will be the focus of future studies.

To our knowledge, this is the first prospective study com-
paring the clinical impact of Fn-Bx for repeat biopsy patients
with prior ASAP histopathology to first-time biopsy patients.
The study design enrolled patients without prior MP-MRI,
supporting calculation of the NPV for patients with normal
or benign MP-MRI findings —79% for first-time biopsy and
100% for ASAP patients. Sonn et al prospectively compared

Gleason =3 + 4 or 11.8%, 4.0%, 66.7%, 8.0%,

core =50% 25 patients 12.5 patients
Gleason 3 + 4 6.3%, ?.0%, 166.7%, _10.0%,
50 patients 10 patients
Gleason =4 + 3 or 50%, 10%, 700%, 14.0%,
core =6 mm 10 patients 7 patients
Gleason =4 + 3 150%’. o, None*_, 6%,
17 patients 17 patients

*No significant CaP detected with Std-Bx alone. ARR: absolute risk reduction; ASAP:
atypical small acinar proliferation; CaP: prostate adenocarcinoma; Fn-Bx: magnetic
resonance imaging-transrectal ultrasound fusion biopsy; NNI: number needed to image;
RRR: relative risk reduction; Std-Bx: standard biopsy.

Fn-Bx with Std-Bx on 105 repeat biopsy patients (10 with
ASAP) and demonstrated similar significant CaP detection
rates (21% of all patients vs. 16% in our study) and had
five (4.8%) significant cancers missed or mischaracterized
with Fn-Bx.2 Our 46% total CaP yield for ASAP patients is
consistent with the established 40% in the literature.'

Limitations of this study include lack of whole-gland his-
topathological assessment. Our study benefited from a long
followup time (median 32 + 15 months); however, indolent
significant disease may still not have been declared and
the calculated NPV may be falsely elevated. The prospec-
tive study size of 100 patients provides a good quantitative
cohort comparison; however, larger multicentre studies are
needed to confirm the results. The sample size was con-
strained by the limited number of available ASAP patients,
despite the long study interval. Additionally, heterogeneity
between the cohorts might have confounded the results, as
the ASAP population had two additional cores sampled from
the anterior prostate during the Std-Bx (total of 14 cores)
and had slightly larger mean gland volumes (56 vs. 38 mL),
which has also been seen in larger studies with mixed popu-
lations.’? Extra biopsy cores for the ASAP patients would be
expected to increase Std-Bx cancer detection and minimize
the benefit of Fn-Bx as compared to first-time patients, which
was not evident in the results. Conversely, larger gland vol-
umes decrease cancer detection rates for Std-Bx, which
could have influenced the demonstrated superior benefit
of Fn-Bx for ASAP patients. Finally, the prospective MP-MRI
interpretation was not performed using a standardized sys-
tem, such as PI-RADS,?® as no such system was established
at study commencement; however, this was partly rectified
by retrospective assignment.

Conclusion

MRI-TRUS fusion biopsy has a greater clinical impact on
the detection of significant disease for repeat biopsy patients
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with prior ASAP histology than for patients presenting for
first biopsy.
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