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Abstract

Purpose—Men diagnosed with atypical small acinar proliferation (ASAP) are counseled to 

undergo early re-biopsy, as their risk of prostate cancer (PCa) is high. However, random re-

biopsies may not re-sample areas of concern. Magnetic resonance imaging/transrectal ultrasound 

(MRI/TRUS) fusion-guided biopsy offers an opportunity to accurately target, and later re-target, 

specific areas within the prostate. The purpose of this study is to describe the ability of MRI/TRUS 

fusion-guided prostate biopsy to detect PCa in areas with an initial diagnosis of ASAP.

Materials and Methods—From March 2007 to February 2014, 1,028 patients underwent MP-

MRI of the prostate and MRI/TRUS fusion-guided biopsy. Twenty patients met the following 

stringent inclusion criteria: no history of PCa; index biopsy demonstrating at least one core of 

ASAP and benign glands in all remaining cores; fusion targeted re-biopsy with at least one 

targeted core directly re-sampling an area of the prostate which previously contained ASAP.

Results—At index biopsy, the 20 patients had a median age of 60 years (IQR 57–64) and median 

PSA of 5.92ng/ml (IQR 3.34–7.48). At fusion targeted re-biopsy in a median 11.6 months, 5/20 

(25%, 95% CI 6.02–43.98) patients were diagnosed with PCa, all of which was primary Gleason 

grade 3, low-volume disease. On fusion re-biopsy, cores which directly re-targeted areas of 

previous ASAP detected the highest tumor burden.
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Conclusions—When MRI/TRUS fusion-guided biopsy detects isolated ASAP on index biopsy, 

early re-biopsy is unlikely to detect clinically significant PCa. Cores which re-target areas of 

previous ASAP are more effective than random re-biopsy cores.
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INTRODUCTION

In the current era of prostate-specific antigen (PSA) testing, 5% of men who undergo 

prostate biopsy are diagnosed with atypical small acinar proliferation (ASAP).1 This 

diagnosis presents a frustrating challenge to physicians and patients alike. Contrary to the 

well-defined, pre-malignant finding of high-grade prostatic intraepithelial neoplasia 

(HGPIN), ASAP is not a discrete entity. Rather, it is a broad term that is used to describe 

features that are suspicious for, but not diagnostic of, prostate cancer (PCa). Cores 

containing a small number of visible acini, or distorted acini, for example, may all be 

labeled as ASAP.2 Nevertheless, ASAP is clinically relevant because as many as 40% of 

men with ASAP are diagnosed with PCa on their first re-biopsy.1 No clinical variables 

reliably predict which men with ASAP are at the highest risk; therefore, current guidelines 

suggest that all patients with a diagnosis of ASAP undergo re-biopsy in 3–6 months.1, 3

The mechanism by which ASAP predisposes to PCa is unknown. It is theorized that many 

cases of ASAP are simply poorly sampled foci of cancer. In this setting, the biopsy under-

sampled the PCa and therefore an immediate re-biopsy may demonstrate PCa. This concept 

is supported by the spatial distribution of PCa that is found on re-biopsy. Malignant cells are 

found in the same sextant as the original ASAP in 48–57% of cases, as opposed to the 

contralateral lobe of the prostate in only 17–27%.1 This skewed distribution has led some to 

advocate for increased sampling within the sextant previously harboring ASAP.1 However, 

because the exact biopsy location can only be estimated with conventional TRUS guidance, 

it is subject to operator dependency and inaccuracy.

Recent advances in imaging and biopsy technology have made possible the precise re-

sampling of areas within the prostate.4 Magnetic resonance imaging/ultrasound (MRI/

TRUS) fusion-guided biopsy is a particularly promising technique for PCa detection.5–8 It 

uses software-based fusion to combine high quality diagnostic MRI and real time transrectal 

ultrasound TRUS-guided biopsy and tracks movement of the ultrasound probe in relation to 

the MRI. Such a system not only allows for targeted biopsy of lesions that are suspicious on 

MRI, but can also record the location of every core, including random extended-sextant 

samples. Sites that yield suspicious glands on pathology, such as those seen with ASAP, can 

be then be more accurately re-biopsied. The purpose of the present study is to describe the 

ability of MRI/TRUS fusion-guided re-biopsy to detect PCa after an initial diagnosis of 

ASAP.
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MATERIALS AND METHODS

Patient Selection

Patients were enrolled as a part of an Institutional Review Board (IRB) approved, 

prospective trial evaluating prostate multiparametric MRI (MP-MRI) and MRI/TRUS 

fusion-guided biopsy at the National Cancer Institute of the National Institutes of Health 

(NIH). From March 2007 to February 2014, 1,028 men underwent MRI/TRUS fusion 

guided biopsy of the prostate. Of these, 94 patients underwent multiple biopsy sessions. 

Inclusion criteria for the present analysis were: no history of PCa; diagnostic 3 Tesla (3T) 

MP-MRI of the prostate at presentation; index MRI/TRUS fusion-guided and 12-core 

biopsies; index biopsy pathology showing no prostate cancer, at least one core of ASAP, and 

benign glands in all remaining cores; re-biopsy with MRI/TRUS fusion-guided re-biopsy 

and 12-core biopsies, with at least one targeted core directly re-sampling an area of the 

prostate which on index biopsy session demonstrated ASAP. All patients provided written 

informed consent.

Imaging and Biopsy Protocols

The initial diagnostic 3T MP-MRI of the prostate (Achieva, Philips Healthcare, Best, The 

Netherlands) incorporated both an endorectal coil (BPX-30, Medrad, Pittsburgh, PA) and a 

16-channel cardiac surface coil (SENSE, Philips Healthcare) positioned over the pelvis, as 

previously described.9 Two urologic radiologists (P.L.C., B.T.) prospectively evaluated each 

MP-MRI, which included T2-weighted (T2W), diffusion weighted imaging (DWI), dynamic 

contrast enhanced (DCE), and MR spectroscopy (MRS) sequences (Figure 1). The results of 

these sequences were used to generate prostate cancer suspicion scores of low, moderate, or 

high suspicion. This system is based on the number of MP-MRI sequences which are 

positive for any intraprostatic lesion, with low suspicion lesions typically positive on any one 

sequence, moderate suspicion on two, and high suspicion on all sequences, as previously 

described and validated.10

All patients then underwent MRI/TRUS fusion-guided biopsy using iterations of the UroNav 

platform (Philips/InVivo, Gainesville, FL, USA) and an end-fire TRUS (Philips Healthcare, 

Bothell, WA) as previously described.6 The initial biopsy session included a systematic 

extended-sextant 12-core biopsy in addition to targeted biopsies of all MRI-suspicious 

lesions. At least two cores were obtained from every MRI-visible lesion, one each in the 

axial and sagittal planes.11 The intraprostatic location that was sampled by each biopsy core 

was recorded by the fusion biopsy software, with semi-automatic detection of needle tip and 

offset core biopsy location (Figure 2). Biopsy pathology was reviewed by a single 

genitourinary pathologist (M.J.M.). In all patients, this index biopsy revealed at least one 

core of ASAP and benign prostatic tissue in the remaining cores (Figure 3).

Because of the presence of ASAP, patients were counseled to return for re-biopsy. At this 

second visit, patients were re-assessed with PSA, DRE, and a repeat 3T MP-MRI of the 

prostate. Before undergoing repeat targeted biopsy, each patient’s index biopsy pathology 

and imaging were reviewed. Sites of ASAP on initial biopsy, whether on an index targeted 

biopsy or as part of the index extended-sextant 12-core biopsy, were assigned as new targets 
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for re-biopsy using the fusion software, with point targets assigned and displayed at the 

midpoint of the prior core biopsy. All patients then underwent repeat MRI/TRUS fusion-

guided biopsy, which again included both extended-sextant 12-core biopsy and targeted 

biopsy of MRI-visible lesions, as well as targeted biopsy of sites of prior ASAP. Target 

needle placement was tracked throughout the biopsy session to ensure accuracy. Biopsy 

pathology was reviewed by the same genitourinary pathologist (M.J.M.).

Data Analysis

Univariate logistic regression analysis and descriptive statistics were calculated using JMP 

Pro 10.0 (SAS Institute, Cary, North Carolina).

RESULTS

Twenty patients met this study’s inclusion criteria. At initial presentation, the overall cohort 

had a median age of 60 years (interquartile range (IQR) 57–64) and median PSA of 5.92 

ng/ml (IQR 3.34–7.48) (Table 1). Thirteen of 20 (65%) patients were biopsy naïve and were 

referred due to elevated PSA or DRE findings alone. All patients exhibited ASAP on at least 

one core and otherwise benign tissue.

At fusion targeted re-biopsy, 5/20 (25%, 95% CI 6.02–43.98) patients were diagnosed with 

PCa (Table 2). The median time to re-biopsy was 11.6 months (IQR 5.6–15.5). Univariate 

regression analysis revealed that none of the following factors were predictive of PCa on re-

biopsy: patient age, initial PSA, number of MRI lesions, MRI suspicion score, number of 

cores per patient, biopsy modality which initially detected ASAP, concomitant presence of 

HGPIN, time to re-biopsy, PSA at re-biopsy, and MRI findings on re-biopsy. In a separate 

analysis, PSA at re-biopsy was also not a statistically significant predictor of PCa at re-

biopsy when censoring the data for the 1 patient with a decreased PSA in the context of 5-

alpha reductase inhibitor (5-ARI) use (p=0.052) (Table 3).

Detailed biopsy results for the 5 patients who were diagnosed with PCa on re-biopsy are 

presented in Table 3. In 4/5 (80%) of cases, the highest tumor burden detected was Gleason 

3+3=6 PCa in 30% of the core, with 3 or fewer cores involved in each case. In the remaining 

patient, Gleason 3+4=7 PCa was detected in 8% of a core that re-targeted a previous area of 

ASAP. The remaining positive cores in this patient were all Gleason 3+3=6 in 5% of each of 

3 cores.

Biopsies were also classified with respect to the source of each core (Table 3, shaded). 

Targeted re-biopsy cores were sub-classified in two ways: re-targets of areas that had 

produced ASAP at the index biopsy session (detecting 4/5 cancers), and targets of any other 

MRI-visible lesions (detecting 1/5 cancers). Extended-sextant 12-core re-biopsies were also 

sub-classified in two ways: those that sampled the same sextant as that which previously 

produced ASAP (detecting 2/5 cancers), and those that sampled all other sextants (detecting 

1/5 cancers).
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DISCUSSION

This study shows that MRI/TRUS fusion biopsy with “ASAP-mapped targets” may be a 

superior method of following-up ASAP than repeat random biopsies. Tracking where the 

initial biopsy was positive for ASAP (and then returning to the same location, using the 

same coordinates as were initially used), enables accurate resampling of the ASAP region. 

In the present study, 80% of ASAP to PCa transitions or diagnoses were detected using 

resampling of the same region. In approximately 20% of cases, PCa was identified 

elsewhere in the gland on repeat biopsy and may or may not be geometrically related to the 

ASAP. In contrast, random biopsies detected only 40% of the ASAP to PCa transitions in the 

same location. Thus, MRI/TRUS fusion biopsy may be helpful in following patients initially 

diagnosed with ASAP and otherwise benign glands.

The term ASAP applies to a broad array of pathologic features. Despite the relatively ill-

defined nature of ASAP variants, there is a 40% risk of typically low-grade PCa on first re-

biopsy.1 In our series there was a 25% ASAP to PCa transition. Because it is currently 

impossible to risk stratify men with ASAP, patients are counseled to undergo re-biopsy in 3–

6 months.1, 3 This is based in part on a recommendation in 2006 by Epstein et al. who 

published a comprehensive review of the literature on ASAP and proposed that ASAP be re-

biopsied at intervals of 3–6 months. However, the authors acknowledged that this 

recommendation was based exclusively on studies which had used sextant techniques for the 

index biopsies.1

Because of the known diagnostic limitations of digital rectal exam (DRE) and PSA, 

enthusiasm has shifted towards an approach that utilizes advanced prostatic imaging and 

image guided biopsy. High-quality MP-MRI is an emerging method for imaging prostatic 

lesions.12 Of particular importance for men with low grade disease, MP-MRI has been 

specifically validated in the setting of active surveillance (AS).13, 14 MRI/TRUS fusion-

guided biopsy allows for an office-based platform that combines the diagnostic accuracy of 

MRI, the real time capabilities of TRUS and the tissue diagnosis provided by biopsy.6 Of 

particular interest, many fusion platforms have the ability to automatically record and track 

biopsy locations. Although the accuracy of these tracking systems has been validated, little 

if any attention has been paid towards the ability of advanced image-guided biopsy to re-

target suspicious findings such as ASAP.15

Our cohort consisted of 20 patients who met stringent inclusion criteria. At approximately 1 

year after initial biopsy, only 5/20 (25%) patients were diagnosed with PCa on fusion 

targeted re-biopsy. This low PCa risk on re-biopsy is noteworthy for three reasons. First, it is 

not only substantially lower than the 40% risk quoted in other studies after a diagnosis of 

ASAP, but it in fact approaches the rate of PCa detection after a benign index biopsy.1, 3 

Second, all patients in the present study underwent re-biopsy with a minimum of 16 cores 

(range 16–20). A low PCa detection rate in this context is surprising, as one might expect 

increased detection with a high number of cores.16 We believe that the initial MRI-TRUS 

guided biopsy likely discovered more significant lesions that removed patients with PCa 

from follow-up, thereby lowering the risk of cancer on re-biopsy. Finally, fusion re-biopsy 
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included cores which precisely targeted areas that had specifically been found to harbor 

ASAP on index biopsy; such cores are among the most likely to detect PCa.

Our data suggests that patients who are diagnosed with ASAP after MRI/TRUS fusion-

guided biopsy may not need to return for early re-biopsy owing to a reduced rate of ASAP to 

PCa transition and the detection of only low grade (primary Gleason grade 3, low-volume) 

tumors on re-biopsy. This approach could minimize exposure to biopsy-related 

complications, such as urosepsis.17 The 5 patients in our study who developed PCa could 

have all met AS criteria, particularly as these criteria are expanded to include men with 

features like small amounts of Gleason pattern 4 disease.18, 19 Instead of early re-biopsy, 

patients can potentially be counseled to return for PSA monitoring and repeat MP-MRI. 

Given that MP-MRI has a high negative predictive value for clinically significant disease, it 

may offer an appealing non-invasive tool for monitoring men with ASAP.10, 20 MP-MRI 

may also offer an opportunity to prolong the currently recommended 3–6 month follow-up 

period after a diagnosis of ASAP. In the present study, MP-MRI findings did not 

significantly change over a period of approximately 1 year. This is supported by other 

studies, which have shown that small index lesions often remain stable on MP-MRI for 2 

years or more.21 Delaying re-biopsy could thus reduce the over-detection of clinically-

insignificant PCa, the incidence of biopsy-associated morbidity, the psychological burden to 

patients, and possibly overall healthcare costs.

When re-biopsy is performed, our data indicate that re-targeting prior areas of ASAP with 

MRI/TRUS fusion-guided biopsy is an effective strategy. In 4/5 (80%) of cases, the cores 

that re-targeted previous ASAP were the ones that produced the highest grade pathology. 

Although it may still be premature to advocate replacing extended-sextant 12-core biopsy 

with targeted biopsies entirely, the present study adds to the growing body of evidence 

supporting the role of directed sampling.

This study has certain limitations. First, the cohort of 20 patients is small. However, ASAP is 

a relatively rare entity, and our inclusion criteria were applied to an initial cohort of over 

1,000 men who underwent MRI/TRUS fusion-guided biopsy. The resulting sample size is 

largely a reflection of the referral pattern to institutions like ours which currently have MRI/

TRUS fusion-guided biopsy technology. Such patients have often undergone multiple 

biopsies before presentation, and many have a prior diagnosis of PCa, thus excluding them 

from this study. Second, patients in the present study were not re-biopsied at a uniform 

follow-up period. In some cases, this was because patients routinely refused early re-biopsy 

if their PSA and MRI findings remained stable. The data supporting longer intervals 

between biopsies for AS or ASAP patients who undergo MRI is not level 1. This is a known 

limitation of retrospective analysis and should be ideally addressed in a prospective clinical 

trial. Such a prospective study could also incorporate other recent advances in PCa risk 

stratification, such as genetic and expression level biomarkers.

CONCLUSION

This study demonstrates that isolated ASAP in the setting of MRI/TRUS fusion-guided 

biopsy is a rare event, occurring in approximately 2% of biopsies in this series. When such 
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patients undergo re-biopsy, those cores that directly re-target areas of the prostate which 

produced ASAP on index biopsy are the most likely to detect PCa. More importantly, re-

biopsy at a median follow-up of 1 year yields a low detection rate of clinically significant 

PCa. This suggests that re-biopsy in 3–6 months may not be warranted after a diagnosis of 

ASAP on MRI/TRUS fusion-guided biopsy. As MP-MRI becomes more widely adopted, 

validation of these initial findings may give patients and clinicians increased confidence that 

deferred re-biopsy after ASAP is safe and effective.

Abbreviations and Acronyms

ASAP Atypical small acinar proliferation

IQR Interquartile range

MP-MRI Multiparametric magnetic resonance imaging

MRI Magnetic resonance imaging

MRI/TRUS Magnetic resonance imaging/transrectal ultrasound

PCa Prostate cancer

PSA Prostate-specific antigen

TRUS Trans-rectal ultrasound
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Figure 1. 
69 year old male with PSA 7.18 ng/ml and one prior negative biopsy. (a) axial T2W MRi 

demonstrates a lesion in the right anterior prostate (arrow), with (b) ADC maps of DW MRI 

showing restricted diffusion corresponding to a hypointense signal intensity within the 

lesion. (c) Raw DCE MRI and (d) ktrans maps obtained from DCE MRI confirm 

hypervascularity in the corresponding area. MRI/TRUS fusion-guided biopsy revealed 

ASAP. On image-guided targeted re-biopsy, Gleason 6 PCa was detected in a core which 

had directly resampled an area of previous ASAP.
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Figure 2. 
Post-procedural 3-D mapping of extended sextant 12-core (cores 1–2) and MRI/TRUS 

fusion-guided (cores 3–14) biopsy. 64 year old man with a PSA of 7.79 ng/ml. Index biopsy 

revealed ASAP in 2/16 cores, with benign glands in the remaining cores. Biopsy cores 

which produced ASAP were then assigned as targets for MRI/TRUS fusion-guided re-

biopsy. Approximately one year later, targeted re-biopsy of areas of previous ASAP 

produced Gleason 6 PCa in 30% or less of 3 cores.
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Figure 3. 
(a) Atypical small acinar proliferation, H&E stain (150×). (b) Immunohistochemical stain 

for p63 showing preservation of the basal cell layer (200×).
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Table 1

Patient demographics at initial presentation.

Total # Patients (n), (%) 20 (100%)

Age [years] median, (IQR) 60 (57–64)

PSA [ng/ml] (median), (IQR) 5.92 (3.34–7.48)

Race (n), (%)

 White 16 (80%)

 Black 3 (15%)

 Hispanic 1 (5%)

Prior Biopsies Per Patient (n patients), (%)

 0 biopsies 13 (65%)

 1 biopsy 3 (15%)

 2 or more biopsies 4 (20%)

Prior Positive Biopsies Per Patient (n patients), (%)

 0 biopsies 20 (100%)

 1 or more biopsies 0
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Table 2

Clinical, imaging, and pathologic variables for the 20 patients stratified by biopsy result at fusion targeted re-

biopsy. MP-MRI was characterized as stable at the second visit if there was no increase in number of visible 

lesions, lesion size, or PCa suspicion score.

Benign Malignant

Patients (n) 15 5

Biopsy 1

Age [years] (median), (IQR) 60 (57 – 62) 64 (61 – 65)

PSA [ng/ml] (median), (IQR) 4.06 (3.26–6.70) 7.38 (7.18–7.79)

MP - MRI #1

 # Lesions (n), (%)

  1 9 (60%) 3 (60%)

  2 or more 6 (40%) 2 (40%)

 Suspicion Score (n), (%)

  Low 6 (40%) 1 (20%)

  Moderate 8 (53%) 4 (80%)

  High 1 (7%) 0

Total Cores Per Patient (median), (IQR) 17 (16 – 18) 16 (16 – 17)

Source of ASAP on Index Biopsy

 ASAP cores, total (median), (IQR) 1 (1 – 2 cores) 3 (2 – 4 cores)

 ASAP cores, found on 12 -core (% of total) 70% 90%

 ASAP cores, found on target cores (% of total) 30% 10%

Concurrent HGPIN (cases), (%)

 ASAP + no HGPIN 14/15 (95%) 4/5 (80%)

 ASAP + unifocal HGPIN 0% 1/5 (20%)

 ASAP + multifocal HGPIN 1/15 (5%) 0%

Biopsy 2 (Fusion targeted Re-Biopsy)

PSA [ng/ml]

 PSA (median), (IQR) 5.58 (4.82–7.42) 8.63 (8.13–11.30)

 PSA change (mean) +0.65 +1.58

MP - MRI #2 (n), (%)

 No repeat MRI 3 (20%) 3 (60%)
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Benign Malignant

 Stable 10 (67%) 2 (40 %)

 More Suspicious 2 (13%) 0

Total Cores Per Patient (median), (IQR) 18 (16 – 20) 18 (18 – 20)
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