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Purpose: We hypothesized that there might be a higher incidence of low-risk prostate 
cancer (PCa) in men diagnosed at a repeated biopsy. Thus, we investigated differences 
in clinicopathological results of PCa after primary and repeated biopsy.
Materials and Methods: We retrospectively reviewed patients diagnosed with PCa at 
a primary or repeated biopsy from January 2004 to April 2011. Patients were stratified 
into primary biopsy and repeated biopsy groups. We analyzed prostate-specific antigen, 
clinical stage, Gleason score (GS), positive core ratio, and low-risk group by using 
D’Amico classification. We also investigated GS upgrading and upstaging after radical 
prostatectomy (RP).
Results: Among 448 primary and 37 repeated biopsy PCa patients, 82 (group 1) and 
25 (group 2) underwent RP. The percentage of low-risk patients did not differ sig-
nificantly between the groups. The positive biopsy core ratio was significantly lower 
in group 2 (p=0.009). The percentages of GS upgrading and upstaging were 42.7% and 
47.6% in group 1, respectively (p=0.568), and 48.0% and 52.0% in group 2, respectively 
(p=0.901). In the analysis of low-risk patients, GS upgrading and upstaging were not 
significantly different between the groups (p=0.615 and p=0.959, respectively).
Conclusions: A lower positive core ratio may imply a small volume of PCa and possibly 
insignificant PCa in the repeated biopsy group. However, no significant differences 
were observed for the ratio of low-risk cancers, GS upgrading, or upstaging between 
the groups. Therefore, PCa diagnosed at a repeated biopsy is not an additional in-
dication for active surveillance.
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INTRODUCTION

Active surveillance is an alternative management option 
in patients with low-risk prostate cancer and a favorable 
disease-specific prognosis. Several studies have shown no 
significant difference between the clinical results of a radi-
cal prostatectomy (RP) and that of active surveillance in 
men with low-risk prostate cancer [1]. Therefore, it is im-
portant to form an opinion of low-risk prostate cancers in 
advance.

Transrectal ultrasound (TRUS)-guided prostate biopsy 
is the standard diagnostic procedure for prostate cancer 

detection. About 20% to 40% of patients are diagnosed with 
prostate cancer at an initial biopsy, whereas patients with 
an initial negative biopsy result are typically followed with 
periodic serum prostate-specific antigen (PSA) measure-
ments [2]. Persistent increases in serum PSA after an ini-
tial biopsy often drive the decision for repeat biopsy. 
Because prostate cancer is often multifocal and the pros-
tate volume sampled during biopsy is relatively small, 
these individuals may have prostate cancer despite their 
initial biopsy results being negative [3]. Indeed, recent 
studies have shown that cancer is detected in 10% to 25% 
of these individuals on a repeat biopsy [4].
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The impact of prostate cancer diagnosed after repeat bi-
opsies on prognosis has been debated in a few reports. 
Recent studies have shown that prostate cancer diagnosed 
after repeat biopsies was related to better pathological 
outcomes. Numao et al. [5] reported that initial transrectal 
12-core prostate biopsy-negative cancers had a significantly 
lower incidence of abnormal digital rectal examination 
(DRE) results and a higher incidence of a Gleason score 
(GS) ≤6 and a Gleason grade ≤3 than did initial biop-
sy-positive cancers. Park et al. [6] reported that, compared 
with patients diagnosed at an initial biopsy, those diag-
nosed at repeat biopsies were more likely to have a lower 
clinical stage (cT1c: 79.5% vs. 55.5%, p＜0.001) and or-
gan-confined tumors (78.3% vs. 61.3%, p=0.003).

However, other investigators have reported conflicting 
results on the same issue. For example, Khang et al. [7] not-
ed that the pathological outcomes of prostate cancer de-
tected at a repeat biopsy were not significantly different 
from those of prostate cancer detected at an initial biopsy, 
except for a lower (＜10%) percentage tumor volume. 
Epstein et al. [8] suggested that prior benign biopsy in men 
subsequently diagnosed with prostate cancer does not in-
dicate an indolent tumor, because only 28.4% of patients 
with a prior benign biopsy had a "very limited" tumor. 
Furthermore, of the prior benign biopsy cases, 12% had pos-
itive margins and 27% had nonorgan-confined disease [8]. 
Meanwhile, Tan et al. [9] reported that a significant num-
ber of high-grade prostate cancers were detected on the 
third or greater prostate biopsy, thus underscoring the im-
portance of repeat prostate biopsy in the setting of in-
creased or increasing PSA despite a previous negative pros-
tate biopsy result.

Debate about the impact of prostate cancer diagnosed af-
ter repeat biopsies on prognosis is ongoing. We hypothe-
sized that there might be a higher incidence of low-risk 
prostate cancer in men with prostate cancer diagnosed at 
a repeated biopsy. Thus, we investigated differences in 
clinical results between a primary biopsy group and a re-
peated biopsy group.

MATERIALS AND METHODS

We retrospectively reviewed the medical records of pa-
tients seen from January 2004 to April 2011 at our 
institution. Several participants were excluded owing to 
missing documentation about the pathologic features of 
the initial biopsy, because these patients were referred 
from other clinics. Also, some patients were lost to fol-
low-up after detection of prostate cancer at biopsy. Four 
hundred forty-eight patients were diagnosed with prostate 
cancer at the primary biopsy. Among them, 82 patients 
(group 1) underwent a radical prostatectomy. For the same 
period, 121 patients underwent repeated biopsy. Among 
them, 37 patients (30.5%) were diagnosed with prostate 
cancer and 25 patients (group 2) underwent a radical 
prostatectomy. Biopsy was repeated on the basis of clini-
cian preference and the policy on PSA increases (PSA veloc-

ity ＞0.75 ng/mL/y) and/or abnormal DRE and/or hypo-
echoic lesion by TRUS, or prior atypical small acinar pro-
liferation or high-grade prostatic intraepithelial neo-
plasia, but not on definite criteria. 

TRUS-guided prostate biopsies were performed with an 
18-gauge needle biopsy gun by two radiologists at our 
institutions. Prostate volume was measured by TRUS dur-
ing the initial biopsy. The number of biopsy cores ranged 
from 6 to 12 and was not based on definite criteria. Blood 
specimens for PSA measurements were obtained before 
any prostatic manipulations, including DRE or TRUS. We 
used the 2002 American Joint Committee on Cancer TNM 
staging system, and pathologic findings were evaluated by 
one pathologist. We analyzed the clinicopathological char-
acteristics of both groups, including age, serum PSA level, 
biopsy GS, number of cores taken, number of cores positive 
for prostate cancer, prostate volume, clinical stage based 
on DRE and imaging study (prostate magnetic resonance 
imaging), pathological stage, and pathological GS and clas-
sified the low-risk group by using D’Amico classification 
[10]. Low-risk disease was defined by a PSA level ＜10 
ng/mL, biopsy GS ≤6, and clinical stage T1 or T2a [10]. We 
also investigated GS upgrade and upstaging after radical 
prostatectomy.

All statistical analyses were performed by using the IBM 
SPSS ver. 19.0 (IBM Co., Armonk, NY, USA). Quantitative 
data are expressed as mean±standard deviation. The con-
tinuous variables were analyzed by Student t-test (two- 
tailed), and Fisher exact test (two-tailed) was used for cate-
gorical variables. A p-value ＜0.05 was considered sig-
nificant for all analyses.

RESULTS

The clinicopathological characteristics of the two groups of 
patients are presented in Table 1. Patient age, body mass 
index, PSA, prostate volume, the positive ratio on a digital 
rectal exam, GS, and clinical stage were not significantly 
different between the groups. The positive biopsy core ratio 
was significantly lower in the repeated biopsy group than 
in the primary biopsy group (p=0.009), reflecting the lower 
cancer burden in the repeat biopsy group. In addition, the 
positive hypoechoic nodule ratio on TRUS was higher in the 
primary biopsy group than in the repeated biopsy group 
(p=0.001).

The GS upgrade ratio was 42.7% in group 1 and 48.0% 
in group 2, but the difference was not significant (p=0.568) 
(Table 2). The upstaging ratio after the operation was 
47.6% in group 1 and 52.0% in group 2 (p=0.901) (Table 3). 
The rate of low-risk cancer was not significantly different 
between the repeat biopsy group and the primary biopsy 
group (20.0% vs. 23.2%, p=0.739) (Table 4). 

In the subgroup analysis of 24 patients classified as 
low-risk before the operation, GS upgrading (group 1, 
52.6%; group 2, 40%; p=0.615) and upstaging (group 1, 
78.9%; group 2, 80%; p=0.959) were not significantly differ-
ent between the groups (Table 4). 
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TABLE 1. Characteristics of patients

Variable
Primary biopsy 

group (n=82)
Repeated biopsy 

group (n=25)
p-value

Age (y)
Body mass index 

(kg/m2)
Prostate specific 

antigena

Prostate volumea

No. of cores
5
6
7
8
9
10
11
12
13

Positive core 
ratio (%)

DRE positive
TRUS positive
Total no. of patients

66.4±5.0
24.5±2.6

0.94±0.34

1.41±0.17

    2 (2.4)
  34 (41.5)
    3 (3.7)
    8 (9.8)
    4 (4.9)
  20 (24.4)
    3 (3.7)
    7 (8.5)
    1 (1.2)
41.5±22.7

  17 (20.7)
  32 (39.0)

82

66.9±5.6
24.8±3.1

1.09±0.30

1.47±0.21

    1 (4.0)
    4 (16.0)
    0 (0)
    2 (8.0)
    2 (8.0)
    9 (36.0)
    0 (0)
    7 (28.0)
    0 (0)
28.2±17.4

    2 (8.0)
    1 (4.0)

25

0.675b

0.579b

0.051b 

0.159b 
0.092c

0.009b

0.231c

0.001c

Values are presented as mean±standard deviation or number (%).
DRE, digital rectal examination; TRUS, transrectal ultrasono-
graphy.
a:Logarithmically adjusted. b:Student t-test. c:Fisher exact test.

TABLE 2. Pathologic findings of primary biopsy group and 
repeated biopsy group

Variable
Primary biopsy 
group (n=82)

Repeated biopsy 
group (n=25)

p-valuea

Preoperative GS
  6
  7
  8
  9

Postoperative GS
  5
  6
  7
  8
  9
10

GS change
GS downgrade
Unchanged

grading
GS upgrade

42 (51.2)
22 (26.8)
15 (18.3)
  3 (3.7)

  1 (1.2)
21 (25.6)
43 (52.4)
  6 (7.3)
10 (12.2)
  1 (1.2)

  9 (11.0)
38 (46.3)

35 (42.7)

16 (64.0)
  6 (24.0)
  2 (8.0)
  1 (4.0)

  0 (0)
  6 (24.0)
13 (52.0)
  5 (20.0)
  0 (0)
  1 (4.0)

  1 (4.0)
12 (48.0)

12 (48.0)

0.589

0.209

0.568

Values are presented as number (%).
GS, Gleason's score.
a:Fisher exact test.

TABLE 3. Comparison of stage migration pattern between pri-
mary biopsy group and repeated biopsy group

Variable
Primary biopsy 

group (n=82)
Repeated biopsy 

group (n=25)
p-valuea

Preoperative clinical 
T stage

T1c
T2a
T2b
T2c
T3a
T3b

Postoperative 
pathologic T stage

T2a
T2b
T2c
T3a
T3b
T4

T stage change
Downstaging
Unchanged staging
Upstaging

15 (18.3)
28 (34.1)
  6 (7.3)
14 (17.1)
14 (17.1)
  5 (6.1)

15 (18.3)
  2 (2.4)
50 (61.0)
11 (13.4)
  4 (4.9)
  0 (0)

16 (19.5)
27 (32.9)
39 (47.6)

  7 (28.0)
  6 (24.0)
  1 (4.0)
  7 (28.0)
  4 (16.0)
  0 (0)

  5 (20.0)
  0 (0)
18 (72.0)
  1 (4.0)
  0 (0)
  1 (4.0)

  4 (16.0)
  8 (32.0)
13 (52.0)

0.477

0.219

0.901

Values are presented as number (%).
a:Fisher exact test.

TABLE 4. Comparison of low risk prostate cancer between the 
primary biopsy group and the repeated biopsy group

　
Primary biopsy 

group (n=82)
Repeated biopsy 

group (n=25)
p-valuea

Low risk    19 (23.2)    5 (20.0) 0.739
    Gleason’s score upgrade 0.615
        6 → 7
        6 → 8
    Upstaging
        T1c → T2a
        T1c → T2c
        T2a → T2c

9/19 (47.3)
1/19 (5.2)

2/19 (10.5)
8/19 (42.1)
5/19 (26.3)

2/5 (40.0)

1/5 (20.0)
3/5 (60.0)

0.959

Values are presented as number (%).
a:Fisher exact test.

The reasons for rebiopsy were as follows: 1) elevated PSA 
velocity (0.75 ng/mL/y, n=14), 2) elevated PSA during fol-
low-up (＞10 ng/mL, n=7), 3) abnormal DRE (n=1), 4) hypo-

echoic lesion by TRUS (n=1), and 5) atypical small acinar 
proliferation (n=1) (Table 5).

DISCUSSION

As a consequence of the stage and grade migration of pros-
tate cancer resulting from the widespread use of PSA test-
ing, the notion of insignificant prostate cancer has 
emerged. Insignificant prostate cancer is defined as a 
low-grade, small-volume, organ-confined cancer that is un-
likely to progress to a clinically and biologically significant 
tumor without treatment [11].

Active surveillance is an alternative management op-
tion in patients with low-risk prostate cancer. However, 
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TABLE 5. The reasons of rebiopsy

Variable No. of patients

PSAV ＞0.75 ng/mL/y
Prostate specific antigen ＞10 ng/mL
Abnormal digital rectal exam
Hypoechoic lesion by TRUS
Atypical small acinar proliferation
Total

14
  7
  2
  1
  1
25

PSAV, prostate specific antigen velocity; TRUS, transrectal 
ultrasound.

there are no definitive guidelines on whether to perform ac-
tive surveillance in prostate cancer patients undergoing 
repeated biopsy but with negative findings on the initial 
prostate biopsy. We can expect that initial-biopsy-negative 
cancers will have a low cancer volume, because they es-
caped detection initially. It has been reported that prostate 
cancer diagnosed after repeat biopsy is related to a small 
cancer volume [6]. A lower cancer volume of prostate cancer 
diagnosed after repeat biopsies may lead to insignificant 
prostate cancer and classification in the low-risk group ac-
cording to the D’Amico classification system [10]. Thus, we 
expected that prostate cancer diagnosed after repeat biop-
sies might be classified into the low-risk category and be 
more appropriate for active surveillance.

Our data showed that the positive biopsy core ratio was 
significantly lower in the repeated biopsy group. This im-
plies a better prediction of insignificant prostate cancer in 
the repeated biopsy group. However, the three factors that 
determine the risk classification-PSA, GS, and clinical 
stage-were not significantly different. The updated Eps-
tein criteria consist of PSA density ≤0.15 ng/mL/g, GS ≤6, 
fewer than three positive cores, and ＜50% of cancer in-
volvement in any core. Updated Epstein criteria are used 
to predict small-volume prostate cancer (＜0.5 cm3) [11]. 
So, a low positive biopsy core ratio may correlate with tu-
mor volume. However, the Epstein criteria are not perfect 
and misclassify about 30% of patients [11]. These discrep-
ancies can be explained by several factors, such as grade 
misclassification and number of cores obtained at biopsy.

Numao et al. [5] and Park et al. [6] have reported that 
prostate cancers diagnosed at repeat biopsies are more 
likely to have favorable data. However, our study reported 
conflicting results on the same issue. These discrepancies 
can be explained by the number of cores obtained at the ini-
tial biopsy. Villa et al. [12] explored whether limited biopsy 
strategies could adequately assess cancer risk. They iden-
tified 233 patients who underwent RP with minimal pros-
tate cancer defined as a single core with a Gleason sum of 
6 involving less than 5% or 0.5 mm in core length. The au-
thors examined the RP specimens to determine how many 
had pathologically insignificant disease defined as a patho-
logical GS of 6 or less, tumor volume of 0.5 mL or less, and 
organ-confined disease. Of note, the number of cores corre-
lated with the incidence of pathologically insignificant 

cancer. The rate of pathologically confirmed insignificant 
prostate cancer was 3.8%, 29.6%, and 39.4% in patients 
who underwent biopsy of 12 or fewer cores, 13 to 18 cores, 
and 19 or more cores, respectively (p＜0.001). Each addi-
tional core increased the risk of insignificant cancer on final 
pathology by 16% [12]. Thus, the number of cores should 
be taken into account. 

We also evaluated whether initial transrectal 12-core 
prostate biopsy-negative cancers had a significantly lower 
incidence of abnormal DRE findings and a higher incidence 
of GS ≤6 and Gleason grade ≤3 than did initial biopsy-pos-
itive cancers [5]. Park et al. [6] reported that, compared 
with patients diagnosed at an initial biopsy, those diag-
nosed at repeat biopsies were more likely to have a lower 
clinical stage (cT1c: 79.5% vs. 55.5%, p＜0.001) and or-
gan-confined tumors (78.3% vs. 61.3%, p=0.003).

We also evaluated whether initial biopsy-negative can-
cers were associated with GS upgrading and pathological 
upstaging in patients who underwent radical prostatec-
tomy, because the clinical significance of cancer detection 
on repeated biopsy was one of our objectives. In the present 
study, the positive hypoechoic nodule ratio on TRUS was 
higher in the primary biopsy group than in the repeated bi-
opsy group, but the clinical stage was not different. Also, 
the upstaging ratio after the operation was not sig-
nificantly different between the groups. These results in-
dicate that cancer detected on a repeated biopsy is not 
pathologically and clinically different from cancer detected 
on a first biopsy.

In 2004, Bastian et al. [13] published an update of the pre-
operative Epstein criteria identifying pretreatment cri-
teria significantly predictive of insignificant PC in RP 
specimens using PSA and needle biopsy findings. The up-
dated criteria consist of PSA density ≤0.15 ng/mL2, GS ≤6, 
fewer than three positive cores, and ＜50% cancer involve-
ment in any core. To date, these are the most widely used 
preoperative criteria for predicting insignificant prostate 
cancer. Most definitions of insignificant prostate cancer 
will result in low-risk disease at surgery, and the main aim 
of the insignificance definition is to avoid surgery or other 
treatment modalities. Although prior studies have shown 
that cancer identified on a repeat biopsy typically has a low-
er volume and carries less risk than cancer found during 
the initial prostate biopsy [8,14,15], our study revealed 
that a previous negative biopsy result is not a predictor of 
low-risk prostate cancer.

Patients with prior negative biopsy results are more like-
ly to have a lower volume of cancer [6]. Nevertheless, our 
findings suggest that these patients are still at risk for 
high-grade, localized cancer in the highly selective setting 
of repeat biopsy for persistently suspicious findings after 
a prior negative biopsy.

The clinical implication of diligent follow-up in this set-
ting is that these tumors may be significant and have a 
higher likelihood of cure on the basis of their size. Thus, de-
tection may be particularly important in the setting of per-
sistently increased or increasing PSA following a negative 
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biopsy result, especially if only a single prior biopsy was 
performed. It is clear that if a clinical reason exists to sus-
pect cancer, rebiopsy is certainly appropriate.

Our study had several limitations. First, this retro-
spective study could not avoid inherent biases. Second, the 
numbers of biopsy cores differed (6-12) for each period ow-
ing to a change in our medical center’s biopsy protocols. 
Because biopsies with fewer than 12 cores result in a lower 
cancer detection rate than 12-core biopsies, variation in the 
number of biopsy cores could have affected the results. 
Third, our cohort was selected from patients who under-
went RP rather than from the entire population of patients 
with biopsy-confirmed prostate cancer, which may have in-
troduced a selection bias. Forth, we could not assess tumor 
volume in our cohort owing to a lack of pathologic data. 
Among the factors influencing the definition of insignif-
icance, a methodologic confounder is how tumor volume is 
calculated. The assessment of tumor volume has been ham-
pered by the lack of a convenient and accurate method for 
determining prostate cancer volume.

Despite these limitations, this is the first study reporting 
no significant differences in the ratio of low-risk cancers, 
GS upgrading, or upstaging between a primary biopsy 
group and a repeated biopsy group. Our recommendation 
to physicians is that cancer detected on a repeated biopsy 
is not favorable compared with the cancer detected on first 
biopsy. Thus, active treatments are needed for patients di-
agnosed with prostate cancer at a repeated biopsy.

CONCLUSIONS

The positive biopsy core ratio was significantly lower in the 
repeated biopsy group than in the primary biopsy group. 
This may imply a smaller-volume prostate cancer in the re-
peated biopsy group and could be one of the reasons pa-
tients in the repeated biopsy group had negative findings 
at the primary biopsy. However, no significant differences 
were observed for the ratio of low-risk cancers, GS upgrad-
ing, or upstaging between the groups. Therefore, patients 
diagnosed with prostate cancer at a repeated biopsy are not 
at lower risk.
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