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Abstract
Background: The aim of this study was to investigate the characteristics of prostate cancer
patients who were diagnosed at repeat biopsy and compare them to non-cancerous patients or
patients who were diagnosed at initial biopsy.
Methods: We carried out a retrospective analysis of clinical and pathological data from 576
patients, which included data on the period of time from radical prostatectomy to biochemical
failure.
Results: Cancer was diagnosed in 191 (33%) of 576 patients at initial biopsy and in 23 (18%) of 127
patients who underwent a repeat biopsy. Cut-off values of 0.80 and 0.30 for prostate specific
antigen velocity (PSAV) and prostate specific antigen density (PSAD), respectively, were
determined using ROC curve analysis. Based on these values, PSAV and PSAD were able to predict
94% (46 of 49) of negative repeat biopsies, indicating that these patients had undergone
unnecessary repeat biopsies. Although the patients who were diagnosed at repeat biopsy had a
higher rate of organ-confined tumor than those who were diagnosed at initial biopsy (73% and 44%,
respectively; P = 0.041), there were no differences in the recurrence rate or the duration of
biochemical failure-free survival between the two groups.
Conclusion: PSAV and PSAD may be useful indicators of the results of repeat biopsies. Although
prostate cancer that was diagnosed at repeat biopsy was associated with a more favorable
pathological profile, it was not associated with a better outcome after radical prostatectomy.

Background
Due to the wide-spread use of prostate specific antigen
(PSA) screening, there has been an increasingly large
number of men with elevated PSA and negative prostate
biopsy [1]. A high percentage of these men undergo

unnecessary repeat biopsy. In general, a repeat biopsy is
indicated by increasing PSA levels, increased PSAD and
PSAV, low free PSA ratio, and previous pathological findings, such as high grade intraepithelial neoplasia. However, there is currently no definitive or reliable predictor of
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repeat biopsy outcome. It is also largely unknown
whether there are differences in the clinical and biological
characteristics of prostate cancer that is detected at repeat
biopsy as compared to initial biopsy [1].
Miyake et al. have reported that there was no significant
difference in the pathological stage or volume of cancer
diagnosed at initial biopsy as compared to repeat biopsy
[2]. In contrast, Lopes-Corona et al. suggested that prostate cancer that is diagnosed at repeat biopsy is associated
with favorable pathological findings at the time of radical
prostatectomy. However, they also reported that there is a
similar recurrence rate for cancers that are detected at
repeat biopsy and initial biopsy [3]. These results suggest
that the detection of prostate cancer at a repeat biopsy
does not predict a favorable outcome. Rather, several
studies have indicated that the number or percentage of
positive biopsy cores may be an important predictor of a
favorable outcome [4-7].
In the current study, we have assessed several conventional clinical variables associated with positive and negative repeat biopsies in order to identify a potential
predictor of repeat biopsy outcome. We also compared
the clinical and pathological characteristics and outcome
associated with prostate cancer that was detected at initial
and repeat biopsies.

Methods
Patient characteristics
Five hundred seventy-six (576) patients that were suspected of having prostate cancer underwent transrectal
prostate needle biopsies from 1998 to 2006 at Akita University Medical Center. Of the patients who had a negative
initial biopsy, 127 underwent a repeat biopsy. Six- or tentransrectal biopsy cores were taken from the peripheral
zone of the prostate using an 18-gauge needle biopsy gun
under transrectal ultrasound guidance during the time
periods of 1998–2003 or 2004–2006, respectively. For all
patients with prostate cancer, clinical and pathological
classifications were determined according to the World
Health Organization criteria, the Gleason's histological
grading, and the Tumor-Node-Metastatic system [8,9].
Biochemical Failure
Biochemical failure was defined as a PSA level of greater
than 0.2 ng/mL [10]. Patients were routinely seen for follow-up 1 month after prostatectomy, and every 6 to 12
months thereafter.
Statistical analysis
The clinical values represent the means ± standard deviation (SD), and differences between groups were analyzed
using the unpaired Student's t-test, Kruskal Wallis test, or
the Mann-Whitney U test if the group variances were
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equal or non-normally distributed. Differences in clinical
and pathological factors between groups were analyzed by
the chi-square test. Receiver operating characteristic
(ROC) curves were constructed by plotting sensitivity versus the false-positive rate. Biochemical failure-free survival time was calculated from the date of radical
prostatectomy to the date of biochemical recurrence. Biochemical failure-free survival was estimated using the
Kaplan-Meier method and differences in survival were
analyzed using the logrank test. All data was entered into
an Access database and analyzed by Excel 98 and SPSS
(version 10.0J, SPSS Inc.) software programs. A probability (P) of < 0.05 was considered statistical significant.

Results
Clinical and pathological characteristics of patients with
positive and negative repeat biopsies
The number of cores taken at repeat biopsy was greater
than initial biopsy (7.31 ± 2.04 and 8.57 ± 2.11, respectively; P = 0.0034). Cancer was diagnosed in 191 of 576
patients (33%) at initial biopsy, and 23 of 127 patients
(18%) who underwent repeat biopsy. The positive rate of
diagnosis at initial biopsy was significantly higher than at
repeat biopsy in our analysis (P = 0.042). There were no
significant differences in age (72.5 ± 7.2 and 69.5 ± 7.2, P
= 0.085), serum PSA level (12.6 ± 8.6 and 10.5 ± 7.5, P =
0.50), prostate volume (30.2 ± 23.6 and 39.7 ± 21.0, P =
0.15), PSAD (0.51 ± 0.43 and 0.34 ± 0.35, P = 0.13), PSAV
(2.6 ± 6.2 and 0.83 ± 6.2, P = 0.16), or number of cores
taken at repeat biopsy (8.6 ± 2.1 and 8.3 ± 2.3, P = 0.43)
between patients who had positive and negative repeat
biopsies, respectively. In addition, although we performed a multivariate logistic regression analysis that controls for this variable, we could not find a significant
difference in these values between them.
Analysis of PSA-related variables in patients with positive
and negative results at repeat biopsy
We next examined the predictive value of PSAV and PSAD
for repeat biopsy outcome. Using ROC curve analyses, we
determined a cut-off value of 0.80 ng/ml/year and 0.30
ng/ml2 for PSAV and PSAD, respectively (Figure 1). Based
on this value, the sensitivity and specificity of PSAV for
predicting a positive repeat biopsy was 78% and 63%,
respectively (P = 0.0004, Table 1). Based on a cut-off value
of 0.30 ng/ml2, the sensitivity and specificity of PSAD was
61% and 67%, respectively (P = 0.12, Table 1). The specificity and positive predictive value (PPV) of the combination of > 0.80 ng/ml/year PSAV and > 0.30 ng/ml2 PSAD
were 86% and 44%, respectively (Table 1). Using these
cut-off values, 44% (12 of 27) of patients would have
been predicted to have a positive repeat biopsy. For
patients with either > 0.80 ng/ml year PSAV or > 0.30 ng/
ml2 PSAD, the sensitivity and negative predictive value
(NPV) were 87% and 94%, respectively (Table 1), and
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Figure
ROC
curves
1
for PSAV and PSAD
ROC curves for PSAV and PSAD. Receiver operating characteristic (ROC) curves were constructed by plotting sensitivity
versus the false-positive rate using SPSS software.

44% (46 of 127) of patients would have avoided a repeat
biopsy. However, 13% (3 of 23) of patients with prostate
cancer would have been missed.
Clinical and pathological characteristics of patients
diagnosed with prostate cancer at initial and repeat biopsy
We next compared the clinical and pathological characteristics of patients who were diagnosed with prostate cancer
an initial or repeat biopsy. In order to avoid the selection
bias, twenty-nine of the patients with distant metastasis,
who were diagnosed at initial biopsy, were excluded in

this analysis. As shown in Table 2A, patients who were
diagnosed with prostate cancer at a repeat biopsy had significantly higher rates of non-palpable and organ-confined disease than patients who were diagnosed at an
initial biopsy (Table 2A). Ninety-three and 9 patients who
were diagnosed at initial biopsy and seventeen and 2
patients who were diagnosed at repeat biopsy underwent
radical prostatectomy and local external beam radiation
therapy, respectively. Among these patients, the clinical
and pathological variables of 72 patients diagnosed at initial biopsy and 15 patients diagnosed at repeat biopsy,

Table 1: Prediction of repeat biopsy results by PSAD and PSAV

PSAV (ng/ml year)
≥ 0.80
<0.80
PSAD (ng/mL2)
≥ 0.30
<0.30

Cancer
(n = 23)

Non-Cancer
(n = 104)

18 (78%)

39
(37%)
65
(63%)

5 (22%)

14 (61%)
9 (39%)

PSAV ≥ 0.80 and PSAD ≥ 0.30

12 (52%)

PSAV ≥ 0.80 and PSAD < 0.30

6 (26%)

PSAV < 0.80 and PSAD ≥ 0.30

2 (9%)

PSAV < 0.80 and PSAD < 0.30

3 (13%)

P

sensitivity

specificity

PPV

NPV

0.0004

78%

63%

32%

93%

0.12

61%

67%

29%

89%

6.2 × 10-5

52%

86%

44%

89%

0.0054

87%

44%

26%

94%

34
(33%)
70
(67%)
15
(14%)
24
(23%)
19
(18%)
46
(44%)

Abbreviations: PSA, prostate specific antigen; PSAD, PSA density; PSAV, PSA velocity; PPV, positive predictive value; NPV, negative predictive value.
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who underwent radical prostatectomy without neoadjuvant or adjuvant therapy, were compared (Table 2B). We
then compared the post-radical prostatectomy clinical
and pathological variables of patients who were diagnosed at initial and repeat biopsy. The mean period of follow-up for patients who were diagnosed at initial and
repeat biopsy was 35 ± 26 (range 1 to 105) and 33 ± 22
(range 2 to 78) months, respectively. This difference was
not statistically significant (P = 0.68). There was significantly more organ-confined disease detected at repeat
biopsy than at initial biopsy (P = 0.041, Table 2B). However, the rate of biochemical failure and the duration of
biochemical failure-free survival were not different
between the two groups (Figure 2A). These results suggested that prostate cancer patients who are diagnosed at
a repeat biopsy do not have better outcomes than those
diagnosed at an initial biopsy, although the patients diagnosed at repeat biopsy had more favorable pathological
findings in the tissues that were removed by radical prostatectomy. However, it is worth noting that the number of
patients analyzed in this study was not sufficient to make
this a conclusive finding.

mean period of follow-up for patients with one positive
core and those with two or more positive cores was 31 ±
22 (range 1 to 98) and 37 ± 22 (range 1 to 105) months,
respectively. This difference was not statistically significant (P = 0.45). Compared to patients who had two or
more positive cores, patients who had only one positive
core had significantly lower serum PSA levels, less pathological organ-confined disease, and a lower rate of positive perineural infiltration and lymph duct invasion
(Table 3). However, the rate of biochemical failure and
duration of biochemical failure-free survival were not different between the two groups (Figure 2B). These results
indicated that the number of positive cores at biopsy is
not a good predictor of disease progression following radical prostatectomy.

Discussion
Several studies have been performed, mainly in Western
countries, to identify the risk factors for cancer in men
undergoing repeat prostate biopsy [11-13]. Borboroglu et
al. demonstrated that the only statistically significant predictor of a positive repeat biopsy was PSAV (P < 0.001).
Prostate cancer was detected in 64% of men with a PSAV
of 1 ng/ml or higher in extensive transrectal ultrasound
guided prostate biopsies (average of 22.5 cores) [11].
Djavan et al. have suggested that percent-free PSA was the
most accurate predictor of prostate cancer in settings
where a repeat biopsy was performed [12]. The authors
carried out a large retrospective study, and concluded that
repeat biopsies should be performed in patients with a
percent free PSA of less than 30% or a transition zone

Clinical and pathological characteristics of patients
diagnosed with prostate cancer with one positive core, or
two or more positive cores at biopsy
To determine whether the number of positive cores
obtained by biopsy was clinically significant, we compared the clinical and pathological characteristics of
patients following radical prostatectomy who had one
positive core or two or more positive cores at biopsy. The
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Figure 2 failure-free survival curves after radical prostatectomy
Biochemical
Biochemical failure-free survival curves after radical prostatectomy. Biochemical failure-free survival curves for
patients whose cancer was detected at an initial biopsy and a repeat biopsy (A). Biochemical failure-free survival curves for
patients with one positive core and two or more positive cores at biopsy (B).
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Table 2: Characteristics of prostate cancer

A Clinical characteristics of prostate cancer diagnosed at repeat and initial biopsy.
Cancer at repeat biopsy (n = 23)
Patient age*
PSA (ng/ml)*
Gleason score*
No. of positive cores*

Cancer at initial biopsy (n = 162)

72.0 ± 5.7
12.6 ± 8.6
6.3 ± 2.0
2.6 ± 2.2

71.5 ± 6.8
27.0 ± 38.8
7.11 ± 1.59
3.33 ± 2.25

18 (78%)
5 (22%)
0 (0%)
0 (0%)

79 (49%)
61 (37%)
16 (10%)
6 (4%)

23 (100%)
0 (0%)

142 (79%)
20 (21%)

cT
T1a-c
T2a-c
T3a,b
T4

0.670
0.205
0.150
0.204
0.005

cN
N0
N1, N2

P

0.059

B Pathological characteristics of prostate cancer diagnosed at repeat biopsy and initial biopsy at the time of radical prostatectomy.
Cancer at repeat biopsy (n = 15)

Cancer at initial biopsy (n = 72)

P

Patient age*
PSA level*
Gleason score*

72.3 ± 6.4
14.3 ± 9.5
7.2 ± 1.4

68.5 ± 5.5
16.4 ± 24.9
7.1 ± 1.7

0.042
0.59
0.81

Pathological factor
≤ pT2b
≥ pT3a

11 (73%)
4 (27%)

32 (44%)
40 (56%)

0.041

pN0
pN1

14 (93%)
1 (7%)

67 (93%)
5 (7%)

0.97

cap (+)
pn (+)
sv (+)

4 (27%)
6 (40%)
1 (7%)

32 (44%)
37 (51%)
12 (17%)

0.20
0.42
0.32

4 (27%)

26 (36%)

0.48

Biochemical failure

*Data indicates the means ± SD.
#Biochemical failure represents the number of the patients, who were diagnosed as biochemical failure.
Abbreviations: PSA, prostate specific antigen; cap(+), positive for capsular invasion; pn(+), positive for perineural invasion; sv(+), positive for seminal
vesicle invasion.

PSAD of 0.26 ng/ml2 or greater [12]. Ouyang et al.
reported that the presence of atypia at initial biopsy is a
strong predictor of malignancy in subsequent biopsies
[13]. On the other hand, in a Japanese study, Park et al.
reported that total PSA, PSAD, PSAV, digital rectal examination, and TRUS findings were independent predictors
of a positive repeat biopsy [14]. Despite these data, there
is currently no standard set of criteria governing the performance of repeat biopsies following a negative initial
biopsy in Japan or in Western countries. In the current
study, we have carried out a retrospective analysis of clinical and pathological data on positive and negative repeat

biopsies in order to identify predictors of repeat biopsy
outcome. Based on an ROC curve analysis, we determined
cut-off values for PSAV and PSAD of 0.80 ng/ml/year and
0.30 ng/ml2, respectively. When at least one of these criteria was satisfied, we predicted 87% (20 of 23) of positive
repeat biopsies. We also determined that 94% (46 of 49)
of patients who had PSAV and PSAD values that were
below the cut-off value underwent unnecessary repeat
biopsies. Furthermore, the use of PSAV and PSAD criteria
would have spared 44% (46 of 127) of patients from
undergoing a repeat biopsy (Table 1). These results warrant additional studies to identify other variables that can
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Table 3: Clinical and pathological characteristics of patients who underwent radical prostatectomy with one positive core, and two or
more positive cores at biopsy

One positive core (n = 31)

Two or more positive cores (n = 56)

P

Age*
PSA*
Gleason score*
No. of positive cores*

69.1 ± 5.6
12.5 ± 9.4
6.8 ± 1.6
1

68.8 ± 5.2
15.2 ± 14.0
7.3 ± 1.6
3.7 ± 1.9

0.67
0.021
0.20
1.3 × 10-16

Pathological factor
≤ pT2b
≥ pT3a

21 (57%)
10 (43%)

25 (44%)
31 (56%)

pN0
pN1

30 (97%)
1 (3%)

51 (91%)
5 (9%)

0.31

cap (+)
pn (+)
sv (+)
PSA failure

10 (32%)
8 (26%)
2 (7%)
10 (32%)

28 (44%)
35 (51%)
12 (17%)
20 (36%)

0.11
0.0001
0.069
0.75

0.038

*Data represents the means ± SD.
Abbreviations: as described for Table 2B.

be used in conjunction with PSAV and PSAD to predict
the results of a repeat biopsy, and decrease the number of
needless repeat biopsies performed.
We also carried out a retrospective analysis of the clinical
and pathological characteristics and outcomes of patients
who were diagnosed at initial and repeat biopsies. Miyake
et al. demonstrated that there were no significant differences in the final pathological features of prostate cancers
that were detected at initial and repeat biopsies [2].
Although the authors did not analyze the outcome of
patients who were diagnosed at repeat biopsy, they speculated that the biological behavior of the tumors that are
detected at initial and repeat biopsies may be similar. In
the current study, we found that patients who were diagnosed at a repeat biopsy had a significantly lower pathological T-stage than those who were diagnosed at an initial
biopsy. However, the outcome after radical prostatectomy
was similar between the two groups (Figure 2A). We also
found that the number of positive cores at biopsy was not
predictive of outcome after radical prostatectomy (Figure
2B).
There have been several recent studies evaluating the rate
or duration of biochemical recurrence-free survival after
radical prostatectomy in patients who are diagnosed at
repeat biopsy. The largest retrospective study was carried
out by Lopez-Corona et al. [3]. The authors found that
cancer was diagnosed in 1,042 patients at an initial biopsy
and 315 at a repeat biopsy. Patients who were diagnosed
at repeat biopsies and underwent radical prostatectomy
had a higher rate of clinical T1c stage cancer and organ-

confined disease than patients who were diagnosed at an
initial biopsy (P < 0.0001) [3]. However, despite the
appearance of more favorable pathological features in
tumors that were detected at a repeat biopsy, there was no
difference in biochemical recurrence rate [3]. Steiner et al.
demonstrated that when prostate cancer was diagnosed at
a repeat biopsy, a negative result at the initial needle
biopsy was predictive of a lower pathologic stage and
grade, as well as smaller tumor volume [15]. However,
patients who were diagnosed at a repeat biopsy did not
have more favorable outcomes after radical prostatectomy. Our results agree with these previous studies, and
indicate that patients who are diagnosed at a repeat
biopsy include those with clinically insignificant and
organ-confined cancer, and those with treatment delay.
To our knowledge, this is the first study to demonstrate
that biochemical recurrence-free survival after radical
prostatectomy is similar in an Asian population of prostate cancer patients who were diagnosed at initial or
repeat biopsies, similar to Caucasian populations.
The average number of cores per biopsy increased over the
period of time examined in the current study, from 6 cores
(between 1998 and 2003) to 10 cores (between 2004 and
2006). In addition, in the later period, there were more
patients diagnosed with prostate cancer at a repeat biopsy
(90/191 positive initial biopsy, 21/23 positive repeat
biopsies). These variables represent a potential for bias in
the current study, in terms of both the pathological features of the tumor and prognosis. However, our results
warrant additional comprehensive analyses of patients
that are diagnosed with prostate cancer at repeat biopsies.
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Conclusion

We have shown that a PSAV of ≥ 0.80 ng/ml/year and a
PSAD of ≥ 0.30 ng/ml2may be useful criteria for predicting
the result of a repeat biopsy, although in the current analysis, a considerable number (approximately 13%) of positive repeat biopsies were missed. Additional studies are
needed to identify other variables that can be used in conjunction with PSAV and PSAD to predict the results of
repeat biopsies. In addition, although we found that when
cancer was detected at a repeat biopsy it was associated
with favorable pathological findings, it was not associated
with a better outcome following radical prostatectomy.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
All authors participated in study design; TY, NT, and TK
carried out data collection, data interpretation, and
drafted the manuscript. TY, TI, SN, and SS performed statistical analysis and literature search. TH performed a critical review of the manuscript and has given final approval
of the version to be published. All authors read and
approved the final manuscript.

Acknowledgements
We thank Ms. Yoko Mitobe, Yuka Izumida, and Yukiko Sugiyama for their
technical assistance. This work was partly supported by Kobayashi Institute
for Innovative Cancer Chemotherapy, the Shimadzu Science Foundation,
the Sagawa Foundation for Promotion of Cancer Research, Grants-in-Aid
for Scientific Research from the Ministry of Education, Culture, Sports, Science and Technology, and the Global COE program of the Ministry of Education, Culture, Sports, Science and Technology, Japan.

References
1.
2.

3.

4.

5.

6.

7.

Busby JE, Evans CP: Determining variables for repeat prostate
biopsy. Prostate Cancer Prostatic Dis 2004, 7:93-8.
Miyake H, Sakai I, Harada K, Hara I, Eto H: Clinicopathological features of prostate cancer in Japanese men diagnosed on
repeat transrectal ultrasound-guided biopsy. Int J Clin Oncol
2005, 10:30-4.
Lopez-Corona E, Ohori M, Wheeler TM, Reuter VE, Scardino PT,
Kattan MW, Eastham JA: Prostate cancer diagnosed at repeat
biopsies have a favorable pathological outcome but similar
recurrence rate. J Urol 2006, 175:923-7.
Freedland SJ, Csathy GS, Dorey F, Aronson WJ: Percent prostate
needle biopsy tissue with cancer is more predictive of biochemical failure or adverse pathology after radical prostatectomy than prostate specific antigen or Gleason score. J Urol
2002, 167:516-20.
Gancarczyk KJ, Wu H, McLeod DG, Kane C, Kusuda L, Lance R, Herring J, Foley J, Baldwin D, Bishoff JT, Soderdahl D, Moul JW: Using
the percentage of biopsy cores positive for cancer, pretreatment PSA, and highest biopsy Gleason sum to predict pathologic stage after radical prostatectomy: the Center for
Prostate Disease Research nomograms.
Urology 2003,
61:589-95.
Freedland SJ, Csathy GS, Dorey F, Aronson WJ: Percent prostate
needle biopsy tissue with cancer is more predictive of biochemical failure or adverse pathology after radical prostatectomy than prostate specific antigen or Gleason score. J Urol
2002, 167:516-20.
Yokomizo A, Murai M, Baba S, Ogawa O, Tsukamoto T, Niwakawa M,
Tobisu K, Kinukawa N, Naito S: Percentage of positive biopsy

8.
9.
10.

11.

12.

13.

14.
15.

cores, preoperative prostate-specific antigen (PSA) level, pT
and Gleason score as predictors of PSA recurrence after radical prostatectomy: a multi-institutional outcome study in
Japan. BJU Int 2006, 98:549-53.
International Union against Cancer: From Prsotate. In TNM classification of malignant tumors 6th edition. Edited by: Sobin LH, Wittekind
C. New York: Wiley-Liss; 2002:184-7.
Gleason DF: From Histological grading and clinical staging of
prostate carcinoma. In Urologic pathology Edited by: Tannenbaum
M. Philadelphia: Lea & Feiger; 1977:171-97.
Cookson MS, Aus G, Burnett AL, Canby-Hagino ED, D'Amico AV,
Dmochowski RR, Eton DT, Forman JD, Goldenberg SL, Hernandez J,
Higano CS, Kraus SR, Moul JW, Tangen C, Thrasher JB, Thompson I:
Variation in the definition of biochemical recurrence in
patients treated for localized prostate cancer: the American
Urological Association Prostate Guidelines for Localized
Prostate Cancer Update Panel report and recommendations for a standard in the reporting of surgical outcomes. J
Urol 2007, 177:540-5.
Borboroglu PG, Comer SW, Riffenburgh RH, Amling CL: Extensive
repeat transrectal ultrasound guided prostate biopsy in
patients with previous benign sextant biopsies. J Urol 2000,
163:158-62.
Djavan B, Zlotta A, Remzi M, Ghawidel K, Basharkhah A, Schulman
CC, Marberger M: Optimal predictors of prostate cancer on
repeat prostate biopsy: a prospective study of 1,051 men. J
Urol 2000, 163:1144-8.
Ouyang RC, Kenwright DN, Nacey JN, Delahunt B: The presence
of atypical small acinar proliferation in prostate needle
biopsy is predictive of carcinoma on subsequent biopsy. BJU
Int 2001, 87:70-4.
Park SJ, Miyake H, Hara I, Eto H: Predictors of prostate cancer
on repeat transrectal ultrasound-guided systematic prostate
biopsy. Int J Urol 2003, 10:68-71.
Steiner H, Moser P, Hager M, Berger AP, Klocker H, Spranger R,
Rogatsch H, Bartsch G, Horninger W: Clinical and pathologic features of prostate cancer detected after repeat false-negative
biopsy in a screening population. Prostate 2004, 58:277-82.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2490/8/14/prepub

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 7 of 7
(page number not for citation purposes)

