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How many cores should be taken in a repeat biopsy on 
patients in whom atypical small acinar proliferation has 
been identified in an initial transrectal prostate biopsy?
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

Objective: To compare cancer detection rates according to the number of biopsy cores in 
patients on whom a repeat prostate biopsy was performed for atypical small acinar pro-
liferation (ASAP).
Materials and Methods: The data of 4950 consecutive patients on whom prostate biopsies 
were performed were assessed retrospectively. A total of 107 patients were identified as 
having ASAP following an initial prostate biopsy, and they were included in the study. 
A six-core prostate biopsy (PBx) was performed on 15 of the 107 patients, 12 PBx on 32 
patients, and 20 PBx on 60 patients. Cancer detection rates were compared according to 
the number of biopsy cores. The localization of the cancer foci was also evaluated.
Results: The cancer detection rates in patients on whom 6 PBx, 12 PBx, and 20 PBx were 
performed were 20% (3/15), 31% (10/32), and 58% (35/60), respectively, and a statistically 
significant difference was found (p = 0.005). When cancer detection rates in patients with 
total prostate specific antigen (PSA) < 10ng/mL, PSA density ≥ 0.15, normal digital rectal 
examination, and prostate volume ≥ 55mL were compared according to the number of 
biopsy cores, a significant difference was identified (p = 0.02, 0.03, 0.006, and 0.04, res-
pectively). Seventy-five percent of the foci where cancer was detected were at the same 
and/or adjacent sites as the ASAP foci in the initial biopsy, and 54% were identified in 
contralateral biopsies in which ASAP foci were present.
Conclusion: As the biopsy core number increases, the cancer detection rate increases 
significantly in patients on whom a repeat biopsy is performed due to ASAP. The highest 
cancer rate is found in 20-core repeat biopsies performed equally from all foci.
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INTRODUCTION

Prostate cancer is one of the most common 
cancer in men (1). Prostate biopsy is the standard 
method used to diagnose prostate cancer. Biopsy 
procedures in organs with cancers are usually car-

ried out for the histopathological assessment of tu-
mors diagnosed clinically. This is also done to con-
firm tumor suspicion in other instances, such as T1 
prostate cancer. While positive biopsy results can 
verify a prostate cancer diagnosis, negative biopsies 
may cause the persistence of cancer suspicion (2).
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	High serum total prostate specific antigen 
(PSA) and/or prostate cancer suspicion in digital 
rectal examinations require prostate biopsies. In 
patients with initial negative biopsy results, cancer 
detection rates with a repeat biopsy vary between 
10 and 25% (3,4). Histopathological findings iden-
tified in the initial biopsy, in addition to findings 
of PSA parameters and digital rectal examination 
(DRE), also are important in deciding whether or 
not to perform a repeat biopsy.

	In patients whose initial prostate biopsy 
indicated a negative result, histopathological find-
ings, such as benign prostatic hyperplasia, condi-
tions including prostatic intraepithelial neoplasia 
(PIN), atypical small acinar proliferation (ASAP), 
and prostatic inflammation, have also been re-
ported. ASAP is present in 1.5-24% of needle bi-
opsies (5,6). However, pathologists do not have 
adequate data regarding the potential for cancer 
in ASAP with the definition of “focal foci arising 
from small acinar structures constituted by atypi-
cal epithelium cells” and are therefore undecided 
in terms of cancer diagnoses. Therefore, repeat 
biopsies should be performed in these cases. The 
cancer detection rates in repeat biopsies of these 
cases vary between 19-38% (7,8). The core num-
ber of the repeat biopsy and the area in which it 
should be performed has frequently been the sub-
ject of research.

	Nowadays, repeat prostate biopsies are 
commonly carried out. In this study, we com-
pared cancer detection rates in relation to the 
biopsy core number in patients who had had a 
repeat prostate biopsy if ASAP was reported in 
the initial transrectal prostate biopsy. We as-
sessed the localization of foci where cancer was 
detected as well as the cancer detection rates ac-
cording to the PSA parameters and clinical find-
ings in the repeat biopsy.

MATERIALS AND METHODS

	The data of 4950 consecutive patients on 
whom a prostate needle biopsy was performed 
under the guidance of transrectal ultrasonography 
between January 1998 and October 2012 were as-
sessed retrospectively. Prostate biopsies (PBx) un-
der the guidance of transrectal ultrasonography 

were carried out on patients with abnormal find-
ings following digital rectal examinations (DRE) 
and/or prostate cancer suspicion due to high se-
rum total PSA (tPSA). Technique and machinery 
has changed throughout these years. Therefore the 
biopsy groups might be heterogeneous. Antibiotic 
treatment was started two days before the biopsy 
procedure and continued for three days after the 
procedure. A rectal enema was applied 1-2 hours 
before the biopsy procedure. ASAP without any 
findings of malignancy was noted in 5.1% of the 
results of the initial prostate biopsies. ASAP is de-
scribed as the presence of atypical glands not di-
agnostic of prostate cancer, and/or the absence of 
definitive architectural or cytological features of 
carcinoma (7,9). A repeat biopsy was performed 
on patients in whom ASAP was identified in the 
initial biopsy and who accepted a repeat biopsy. 
The repeat biopsy was performed six months after 
the initial biopsy.

	As 147 (58%) of the 254 patients on 
whom an initial prostate biopsy was performed 
and ASAP was identified either did not go for a 
follow-up or refused a further biopsy procedure, 
it was not possible to do repeat biopsies on these 
patients. Repeat biopsies were performed on 107 
(42%) of the 254 patients in whom ASAP had 
been identified in the initial biopsy. These 107 
patients were therefore included in our study. 
While repeat biopsies were performed on 107 pa-
tients, 6-core prostate biopsies (6 PBx) were car-
ried out on 15 (14%) patients, 12-core prostate 
biopsies (12 PBx) on 32 (30%) patients, and 20-
core prostate biopsies (20 PBx) in 60 (56%) pa-
tients. Prostate volume was calculated using the 
formula for a prostate ellipsoid, i.e., transverse 
length x transverse width x longitudinal height 
x 0.52. PSA density (PSAD) was calculated by 
dividing tPSA by prostate volume.

The histopathological results of all 107 
patients on whom a 6-core, 12-core, and 20-core 
repeat biopsy were performed were assessed. The 
cancer detection rates in the patients were compa-
red according to the repeat biopsy core number. 
The cancer detection rates in the repeat biopsies 
were also compared according to the findings of 
tPSA (< 10 and ≥ 10ng/mL), PSAD (< 0.15 and ≥ 
0.15), prostate volume (< 55 and ≥ 55mL), and 
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DRE (normal and abnormal). The localization of 
foci where cancer was detected in the repeat biop-
sies was evaluated according to ASAP foci.

Statistical analysis
	
Statistical analyses was performed using 

SPSS® 16.0 software. The data were presented as 
mean ± standard deviation. A one-way ANOVA test 
was used to compare the ages, prostatic volumes, 
PSA densities, and serum tPSA levels of the pa-
tients according to the number of biopsy cores per-
formed. The chi-square test was used to analyze the 
differences in cancer detection rates for the 6-PBx, 
12-PBx, and 20-PBx groups. Furthermore, the can-
cer detection rates based on tPSA, PSAD, prostate 
volume, and digital rectal examination status were 
analyzed according to the 6-PBx, 12-PBx, and 20-
PBx groups. P values < 0.05 were considered statis-
tically significant.

RESULTS

	The mean age, tPSA, PSAD, and prostate 
volume values of the 107 patients included in the 
study were 63.33 ± 7.00, 8.01 ± 4.68, 0.18 ± 0.15, 
and 48.31 ± 22.15, respectively. No significant di-
fference was determined between age, tPSA, PSAD, 
and prostate volumes of the patients on whom a 
6-core, 12-core, or 20-core repeat biopsy was per-

formed (P values 0.305, 0,684, 0.455, and 0.347, 
respectively) (Table-1).

Prostate cancer was identified in 20% 
(3/15) of the patients with a 6-core repeat biopsy, 
31% (10/32) of the patients with a 12-core repe-
at biopsy, and 58% (35/60) of the patients with a 
20-core repeat biopsy (Table-2). A statistically sig-
nificant increase was thus determined in the can-
cer detection rates concomitant to an increase in 
the core number of the repeat biopsy (p = 0.005). 
When the cancer detection rates were compared 
separately for the 6-PBx, 12-PBx, and 20-PBx 
groups according to the findings of serum tPSA, 
PSAD, prostate volume and DRE, no significant 
differences were identified (Table-2). On the other 
hand, the cancer detection rates were compared 
between the 6-PBx, 12-PBx, and 20-PBx groups 
according to the serum tPSA, PSAD, prostate vo-
lume, and DRE results, and statistically significant 
differences were found in the cancer detection ra-
tes of the patients with tPSA < 10ng/mL, PSAD ≥ 
0.15, prostate volume ≥ 55mL, and normal DRE 
(P values 0.024, 0.039, 0.044, and 0.006, respec-
tively) (Table-2). The cancer detection rate in the 
patients who had had 20 PBx was significantly 
higher (Table-2).

In the histopathological evaluation of the 
107 patients on whom repeat biopsies were per-
formed because of ASAP, prostate cancer was 
present in 45% (48/107) of cases, ASAP in 12% 

Table 1 - Patient characteristics.

Variable 6PBx 12PBx 20PBx p*

No.of patients 15 32 60

Age Mean ± SD 64.80 ± 4.16 64.37 ± 7.06 62.41 ± 7.47 0.305

tPSA (ng/mL) Mean ± SD 8.71 ± 3.04 8.31 ± 5.20 7.68 ± 4.75 0.684

PSA Density Mean ± SD 0.22 ± 0.10 0.20 ± 0.24 0.17 ± 0.08 0.455

PV (mL) Mean ± SD 44.06 ± 16.84 52.87 ± 25.96 46.95 ± 21.03 0.347

No. Normal DRE (%) 12/15 (80%) 23/32 (72%) 52/60 (87%)

No. Abnormal DRE (%) 3/15 (20%) 9/32 (28%) 8/60 (13%)

*One-Way ANOVA
PBx = Prostate biopsy; PSA = Prostate specific antigen; PV = Prostate volume; DRE = Digital rectal examination
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(13/107), high-grade prostatic intraepithelial neo-
plasia (HGPIN) in 4% (4/107), and benign prostate 
hyperplasia in 39% (42/107) (Table-3).

The Gleason score was ≤ 5 in one of the 
patients on whom a 6 PBx was performed and 
prostate cancer was detected, and it was 6 in two 
such patients (Table-3). The Gleason score was ≤ 
5 in three of the patients on whom a 12 PBx was 
performed and prostate cancer was detected, 6 in 
six of the 12-PBx patients, and 7 in one of these 
patients (Table-3). The Gleason score was ≤ 5 in 
eight patients on whom a 20 PBx was performed 
and prostate cancer was detected, 6 in 24 20-PBx 
patients, and 7 in three such patients (Table-3).

When foci where cancer was detected in 
the repeat biopsies were in the same area as the 

ASAP foci in the initial biopsy, cancer in the foci 
in contralateral biopsies was detected in 26 (54%) 
of a total of 48 patients, cancer in the same foci 
as ASAP was in 8 (17%) patients, and cancer in 
the ipsilateral adjacent foci was in 32 (67%) pa-
tients (Table-4).

DISCUSSION

	ASAP is frequently detected in prostate ne-
edle biopsies following abnormal DRE or increa-
sed tPSA (10). Previous studies have reported that 
prostate cancer was detected in 19-60% of cases 
where subsequent biopsies were performed follo-
wing the diagnosis of ASAP; however, there was no 
discussion about patients receiving a repeat biopsy 

Table 2 - Cancer detection rates according to different parameters.

Variable 6PBx
No/Total No Ca

12PBx
No/Tota No Ca

20PBx
No/Total No Ca

p* Value

Overall 3/15 (20%) 10/32 (31%) 35/60 (58%) 0.005

tPSA (ng/mL)

Less than 10 2/9 (22%) 8/26 (31%) 28/48 (58%) 0.024

10 or greater 1/6 (17%) 2/6 (33%) 7/12 (58%) 0.214

P value 0.792 0.393 1.0

PSA Density

Less than 0.15 1/5 (20%) 6/20 (30%) 17/31 (55%) 0.12

0.15 or greater 2/10 (20%) 4/12 (33%) 18/29 (62%) 0.039

P value 0.171 0.555 0.570

PV (mL)

Less than 55mL 2/9 (22%) 8/23 (35%) 22/39 (56%) 0.086

55mL or greater 1/6 (17%) 2/9 (22%) 13/21 (62%) 0.044

P value 0.792 0.491 0.681

DRE

Normal 2/12 (17%) 7/23 (30%) 31/52 (60%) 0.006

Abnormal 1/3 (33%) 3/9 (33%) 4/8 (50%) 0.757

P value 0.519 0.874 0.608

* The chi-square test
PBx = Prostate biopsy; PSA = Prostate specific antigen; Ca = Prostate cancer; PV = Prostate volume; DRE = Digital rectal examination
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in these cases. These studies suggest that a repe-
at biopsy, independent of PSA values, should be 
performed three to six months later in cases whe-
re ASAP is detected (8,11,12). In our study, when 
the cancer detection rates were assessed separately 
in patients on whom a 6-core, 12-core, and 20-
core repeat biopsies were performed according to 
tPSA, PSAD, prostate volume, and DRE findings, 
no significant differences were found. Therefore, a 
decision to perform a repeat biopsy independen-
tly of PSA parameters and clinical findings would 
provide a more accurate outcome.

In a study by Ryu et al., ASAP was iden-
tified in 244 (7.8%) of a total of 3130 patients on 
whom prostate biopsies were carried out, and a re-
peat biopsy was performed on 170 of them. Prostate 
cancer was detected in 57 (33.5%) of these cases 
(13). Similarly to the literature, in our study ASAP 
was reported in 254 (5.1%) of a total of 4950 pa-
tients. In 45% of the patients on whom a repeat 
biopsy was done due to ASAP, prostate cancer was 
identified. In our study, however, if a 20-core re-
peat biopsy had been performed on the patients 
on whom 6-core and 12-core repeat biopsies were 

Table 3 - Pathological findings at repeat prostate biopsy for ASAP.

Variable Overall
No/Total No

6PBx
No/Total No

12PB
No/Total No

20PBx
No/Total No

Repeat Biopsy Diagnosis

Ca 48/107 (45%) 3/15 (20%) 10/32 (31%) 35/60 (58%)

 ASAP 13/107 (12%) 3/15 (20%) 5/32 (16%) 5/60 (8%)

HGPIN 4/107 (4%) 3/32 (9%) 1/60 (2%)

BPH 42/107 (39%) 9/15 (60%) 14/32 (44%) 19/60 (32%)

Gleason Score

≤ 5 12/48 (25%) 1/3 (33%) 3/10 (30%) 8/35 (23%)

6 32/48 (67%) 2/3 (67%) 6/10 (60%) 24/35 (69%)

7 4/48 (8%) 1/10 (10%) 3/35 (8%)

Ca = Prostate cancer; ASAP = Atypical small acinar proliferation; HGPIN = High Grade prostatic intraepithelial neoplasia; BPH = Benign prostatic hyperplasia

Table 4 - Localization of foci where cancer was detected in repeat prostate biopsy (according to ASAP foci in the initial 
prostate biopsy).

Variable Overall
No/TotalNo Ca

6PBx
No/Total No Ca

12PBx
No/Total No Ca

20PBx
No/Total No Ca

In the same foci 4/48 (8%) 2/10 (20%) 2/35 (6%)

In the ipsilateral adjacent foci 14/48 (29%) 2/3 (67%) 2/10 (20%) 10/35 (28%)

In the same foci and ipsilateral adjacent 
foci 

4/48 (8%) 4/35 (11%)

In the ipsilateral adjacent foci and in the 
contralateral foci

14/48 (29%) 4/10 (40%) 10/35 (28%)

In the contralateral foci 12/48 (25%) 1/3 (33%) 2/10 (20%) 9/35 (26%)

Ca = Prostate cancer
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carried out, the cancer detection rate would pro-
bably have been higher than 45%. Because of the 
high cancer detection rates, a repeat biopsy should 
be performed in cases where ASAP is detected.

It has been reported that in ASAP cases 
where the cancer detection rate is high following a 
repeat biopsy, the regions where ASAP occurred in 
the initial biopsy should be overemphasized (7,8). 
According to another study, cancer was detected 
in 84.8% of cases where a repeat biopsy was per-
formed on the former biopsy area, and in 47.8% 
of cases where ipsilateral adjacent and contralate-
ral biopsies were performed. Accordingly, the per-
formance of three biopsies on the former atypical 
area, three adjacent to the former area, three on the 
opposite side, and six on other sites were suggested 
(14). In our study, although cancer was detected in 
17% of the former ASAP areas, it was detected in 
67% of ipsilateral adjacent biopsies and 54% of 
contralateral biopsies. In terms of a repeat biopsy, 
therefore, we consider that biopsies should be per-
formed in equal numbers in all foci areas regard-
less of the former ASAP foci location. A high core 
number in the repeat biopsy on affected patients 
will increase the cancer detection rate and reduce 
the necessity for a second biopsy.

It has been reported that when prostate 
volume increases in patients in whom a six-core 
prostate biopsy has been carried out, the cancer 
detection rate decreases (15,16). Similarly in our 
study, as long as the repeat biopsy core number in-
creased in patients with a prostate volume ≥ 55mL, 
the cancer detection rate increased significantly. 
When a 6-core repeat biopsy was performed on 
this patient group, the prostate cancer detection 
rate decreased significantly. A high repeat biopsy 
core number in patients with high prostate volu-
mes reduced the false-negative biopsy rate. It has 
been reported that the rate of prostate cancers in 
transitional zone biopsies is 1.8-8% (4,17). There 
is a transitional zone biopsy indication in patients 
with large prostates, no nodules, and high serum 
PSA (17). A study by Fernandes et al. included 
58 patients diagnosed with prostate cancer who 
had had a 21-core repeat biopsy, and four of the-
se (6.9%) had cancer foci in the transitional zone 
(4). Especially in the case of patients with large 
prostates, to perform a 20-core repeat biopsy that 

includes the transitional zones, provides a positive 
contribution to the detection of prostate cancer. In 
our study, the rate of cancer detection increased as 
the core number of the repeat biopsy increased in 
the patient group with normal DRE (p = 0.006). To 
perform more repeat core biopsies because of the 
spheric morphology of the prostate is logically an 
acceptable practice.

In the diagnosis of prostate cancer, bor-
derline patients with PSA < 10, PSAD > 0.15 and 
prostate volume > 55mL are in the most difficult 
subgroup. In these groups, a 20-core repeat biopsy 
is important for detecting hidden tumors. In our 
study, it has been determined that to perform a 20-
core repeat biopsy in this patient group significan-
tly increases the rate of cancer detection.

Although the detection of ASAP in pros-
tate biopsies is singly sufficient for the decision 
to perform a repeat biopsy, various parameters 
have been researched and nomograms developed 
in recent years, both to reduce the rate of redun-
dant biopsies and increase the rate of positive pre-
diction in cases where pathologies such as ASAP 
are present, as well as where these pathologies are 
not present. There are some studies that advocate 
using nomograms, emphasizing that nomograms 
obtain more accurate results than clinical markers. 
It is been suggested that a nomogram validated by 
Yanke et al. be used when deciding on a repeat 
biopsy (18). In this nomogram, parameters such as 
age, family history, PSA, PSA velocity, rectal exam 
findings, time elapsed following the initial biopsy 
procedure, the cumulative negative foci number, 
the presence of a diagnosis of HGPIN/ASAP in pre-
vious biopsies are used as risk factors (18). Nowa-
days, however, there is consensus about the per-
formance of a repeat biopsy in cases where ASAP 
is detected. The focus of such research is on the 
repeat biopsy number, the biopsy regions, and the 
size of the biopsy sample. High cancer detection 
rates in regions different from the ASAP foci of 
the initial biopsy also support the performance of 
extended biopsies.

It has been reported that an increase in the 
number of biopsy cores does not cause a signifi-
cant increase in the rate of complications (19,20). 
A 20-core repeat biopsy can therefore be consi-
dered an appropriate method because the rate of 
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prostate cancer detection is higher. This is impor-
tant, particularly in the detection of significant di-
sease (Gleason ≥ 7) and in early diagnosis.

While the complication rate of minor or 
even prominent disorders was found to be similar 
in initial prostate biopsies and first repeat biop-
sies, morbidity in the third and fourth biopsies 
was found to be a little higher (21). Some patients 
may refuse a repeat biopsy due to either the risk of 
complications or because it is an invasive procedu-
re. Therefore, it is important to increase the cancer 
detection rate by performing a high core number 
in the first repeat biopsy in order to reduce the 
number of repeat biopsies potentially required at a 
later stage. This application will also contribute to 
early cancer diagnosis.

CONCLUSIONS

	In our study, in patients on whom a repeat 
biopsy was carried out because of ASAP, when the 
biopsy core number increased, the cancer detection 
rate increased significantly. When the foci where 
cancer was detected in a repeat biopsy were lo-
calized according to the ASAP foci in the initial 
biopsy, more than half of the cancer foci (54%) 
were identified in contralateral biopsies. Perfor-
ming 20-core repeat biopsies equally on all foci 
enhances the cancer detection rate significantly, 
especially in patients with a prostate volume ≥ 
55mL. The practice of performing 20-core repeat 
biopsies equally on all foci may not only decrea-
se the requirement for a second repeat biopsy, but 
also contribute to the early diagnosis of prostate 
cancer. However, this practice could increase the 
possibility of over-diagnosis and over-treatment.
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