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ABSTRACT

Purpose: To assess the diagnostic value of an initial 24-sample transrectal ultrasound guided (TRUS) prostate biopsy
protocol compared to the 10-core technique.

Materials and Methods: We retrospectively reviewed the prostate biopsy database of consecutive men undergoing prostate
biopsies under local anesthesia by using the 10 (Group A) and 24 (Group B) protocols. Men were stratified according to
biopsy protocol and PSA levels. Exclusion criteria were age > 75 years and PSA > 20 ng/mL. The Mann-Whitney U and
Fisher’s exact test were used for statistical analysis.

Results: Between April 2007 and August 2009, 869 men underwent TRUS prostate biopsies of which 379 were eligible
for the study. Group A (10-cores) consisted of 243 (64.11%) men and group B (24-cores) included 139 (35.89%) men. The
overall prostate cancer detection rate was 39.09% and 34.55% in Group A and B, respectively (p = 0.43). An overall 9.8%
increase in Gleason 7 detection rate was found in Group B (p = 0.24). The high-grade prostatic intraepithelial neoplasia
(HGPIN) detection rate in men with negative initial biopsies was 15.54% and 35.55% in Group A and B, respectively (p
<0.001). In patients with PSA <10 ng/mL, the 24-core technique increased Gleason 7 detection rate by 13.4 % (p = 0.16)
and HGPIN by 23.4% (p = 0.0008), compared to the 10 core technique. The 24-core technique increased the concordance
between needle biopsy and prostatectomy specimen compared to 10-core technique (p < 0.002).

Conclusions: The initial 24-core prostate biopsy protocol did not show any benefit in the detection of prostate cancer
compared to the 10-core technique. However, it improved the HGPIN detection and the correlation between biopsy results
and radical prostatectomy Gleason score in men with lower PSA levels.
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INTRODUCTION peripheral zone increases the diagnostic yield of
prostate biopsies (2-5). Although there is still a mat-

As recommended by Hodge et al. (1), sys- ter of debate regarding the optimal number of cores

tematic transrectal ultrasound guided (TRUS) pros- taken at the initial prostate biopsy, several reports
tate biopsies is the principal method of diagnosing have shown that extended biopsy protocols involving
prostate cancer. Several studies have demonstrated > 10-cores have improved the diagnostic accuracy
that the traditional sextant technique may miss 15% of clinically significant prostate cancer especially in
- 31% of cancers and additional sampling from the patients with bigger glands (6,7) and also improved
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the concordance of Gleason scores of needle biopsies
and prostatectomy specimens (8).

The aim of the present study was to evaluate
the incidence of prostate cancer, high-grade prostatic
intraepithelial neoplasia (HGPIN) and perineural infil-
tration rates in men who had initial 24-core biopsies.
The results were then compared with a similar group
of men who had an initial 10-core prostate biopsy
protocol. Men were categorized in different subgroups
according to PSA levels. We also evaluated the ability
of'the initial saturation biopsy scheme to improve the
prediction of the radical prostatectomy Gleason score
compared to the 10-core technique.

MATERIALS AND METHODS

We retrospectively reviewed the concur-
rently maintained database of consecutive men who
underwent TRUS prostate biopsies at one referral
center. Indications for biopsy were abnormal digital
rectal examination (DRE) and elevated age specific
PSA levels. The 10 cores and saturation (24 cores)
biopsy protocols were used as initial techniques by
two staff members of the department. We used a bi-
plane 10 MHz transrectal probe (Pro-Focus 2202 TM,
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Figure 1 — Template showing location of cores obtained in 24-
core needle transrectal ultrasound biopsy. In the 10-core biopsy
protocol, one core was obtained from each of the same sectors.
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BO-Medical, Denmark) with the capability of real
time three-dimensional imaging. A 20 cm 18-gauge
Chiba biopsy needle was used through a Pro-Mag™
automated ultra biopsy gun (Angiotech Vancouver,
BC, Canada). Prostate biopsies were done with peri-
prostatic nerve block by using 5 mL 0.5% marcaine
mixed with 5 mL 1% lidocaine administered at the
prostate base where the prostate sensory nerves en-
ter the gland. One dose of ciprofloxacin as standard
antibiotic prophylaxis was given to all patients prior
to biopsy and written informed consent was obtained
from all patients.

Men were categorized in two groups accord-
ing to biopsy protocol and PSA levels. For group
B (24 cores), the five sectors biopsied on each side
were lateral base (2), lateral mid-zone (3), apex (3),
parasagittal mid-zone (2) and parasagittal base (2), as
shown in Figure-1. Men in group A (10 cores), had one
biopsy core obtained from each of same sectors.

Men > 75 years old, with PSA < 2.5 ng/mL
and/or > 20 ng/mL and those who were previously bi-
opsied , were excluded from analysis. Biopsy findings
from both groups were compared regarding prostate
cancer and HGPIN detection rates. Repeat saturation
prostate biopsies were performed in 55 men from
both groups with HGPIN in the initial biopsy. The
concordance of Gleason score in the needle biopsy
and prostatectomy specimens from both groups was
also compared. Complications in both groups were
recorded and compared. Results were analyzed using
either the Mann-Whitney U test for continuous vari-
ables or Fisher’s exact test for categorical variables.

RESULTS

Between April 2007 and August 2009, 869
men were referred for TRUS needle prostate biopsies
to one referral center. Overall, 379 men (clinical stage
Tlc, T2), were suitable for analysis. Group A (10-
cores) consisted of 243 (64.11%) men and group B
(24-cores) included 136 (35.89%) men. Both groups
were comparable in terms of age, PSA and prostate
volumes. Patient’s demographics are summarized in
Table-1.

The overall prostate cancer detection rate was
39.09% and 34.55% in Group A and B respectively
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(p = 0.43). Table-2 shows prostate cancer detection
rates according to biopsy protocol and PSA levels. An
overall 9.8% increase in Gleason 7 score was found in
Group B compared to Group A (p = 0.24). There was
no difference in perineural infiltration rate between
both groups (p = 0.79). At a PSA range between 2.6
- 9.9 ng/mL, the 24-core technique showed a non-sta-
tistically significant increase in Gleason 7 detection
rate compared to the 10-core technique (p = 0.16).
Table-3 shows Gleason score detection rates stratified
according to biopsy protocol and PSA values.

The overall HGPIN detection rate in men
with negative initial prostate biopsies was 15.54% and
35.55% in Group A and B, respectively (p <0.001). In
Group B and at a PSA range between 2.6 - 9.9 ng/mL
the overall HGPIN detection rate was increased by
23.4% (p = 0.0008), compared to Group A. Multifo-
cal HGPIN detection was 8.7% and 25.4% in group
A and B, respectively (p < 0.001). After a follow-up
of 6 to 13 months, prostate cancer was subsequently
detected in 8% and 74% at repeat saturation biopsies
of patients with isolated and multifocal HGPIN,

Table 1 — Clinical characteristics of patients.

respectively. Table-4 shows HGPIN detection rates
at different PSA levels stratified according to biopsy
protocols.

Ofthe subset of 62 patients from both groups
who underwent radical prostatectomy and were avail-
able for analysis, 13.7% had clinically insignificant
cancer (maximal tumor dimension of 1.0 cm or less,
Gleason sum 6 or less and organ confined disease at
radical prostatectomy). In men who underwent 10 core
biopsies, the overall rate of Gleason score upgrading
after radical prostatectomy was 42.9% compared
to 26.5% if 24 cores were taken (p < 0.002). No
patients in the saturation needle biopsy group had a
discrepancy of more than one Gleason unit in grade
in the biopsy and surgical specimens. There were no
differences in complication rates between both groups.
Febrile urinary tract infections were recorded in three
men from Group-B and in two men from Group A.
While rectal bleeding necessitating admission was
recorded in two men from Group B, there was no
significant difference in patient discomfort between
both groups.

Clinical Parameters 10-Biopsy Protocol 24-Biopsy Protocol p Value
(N =243) (N=136)

Age (years) 65.4+6.4 66.1+7.2 0.18

PSA (ng/ml) 6.2 £4.3 6.2 +£3.9 0.20

Prostate volume (ml) 425+£52 46.7+ 8.3 0.16

DRE(+) 21% 8.82% 0.028 NSS
DRE= digital rectal examination; NSS=not statistically significant.
Table 2 — Prostate cancer detection rates according to biopsy protocol and PSA values.

PSA (ng/ml) % PCa Detection p Value

10-Biopsy Protocol 24-Biopsy Protocol (Fisher’s exact test two-tailed)

2.6-99 37.05% (73/197) 33.66% (34/101) 0.61

10-20 47.8% (22/46) 37.1% (13/35) 0.37

2.6-20 39.09% (95/243) 34.55% (47/136) 0.43

PSA = prostate-specific antigen.
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Table 3 — Gleason score stratified according to biopsy protocol and PSA values.

Gleason Score 6 7 8 9
Biopsy cores 10 24 10 24 10 24 10 24
% % % %
2.6 - 9.9 ng/ml 49.3 41.2 21.9 353 4.1 11.8 8.2 2.9
(36/73) (14/34) (16/73) (12/34) (3/73) (4/34) (6/73)  (1/34)
10 - 20 ng/ml 63.6 46.15 59.0 53.8 18.2 154 9.0 7.7
(14/22) (6/13) (13/22) (7/13)  (4/22) (2/13) (2/22)  (1/13)

PSA = prostate-specific antigen.

Table 4 — High-grade prostatic intraepithelial neoplasia (HGPIN) detection rates in biopsy negative patients stratified

according to biopsy protocol and PSA values.

% HGPIN Detection

p Value

PSA (ng/ml Fisher’ t 2 tailed test
SA (ng/ml) 10-Biopsy Protocol 24-Biopsy Protocol (Fisher’s exact 2 tailed test)
2.6-99 16.9 (21/124) 40.3 (27/67) 0.0008
10-20 8.33 (2/24) 21.73 (5/23) 0.24
COMMENTS Presti (10) reviewed several studies evaluat-

Prostate cancer screening has currently
increased the importance of prostate biopsy in uro-
logical practice and the detection of prostate cancer.
Systemic transrectal needle biopsy of the prostate is
the standard practice to detect the clinical stage and
grade of disease, but controversy still exists about
the optimal number of cores and the significance of
HGPIN on first biopsy and how the biopsy results
will improve the prediction of the prostatectomy
Gleason score. In a review study, Epstein and Her-
awi recommended no repeat biopsies within the first
year following the diagnosis of HGPIN, because
the 24% median risk of prostate cancer diagnosis
following detection of HGPIN was not higher than
that of initial biopsy with benign disease (9). In our
study, it was not the presence but the multifocality
of HGPIN which was the strongest predisposing
factor for detecting prostate cancer in a subsequent
biopsy.
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ing several biopsy schemes and suggested that 10-12
core technique is optimal for most men undergoing
initial prostate biopsy. Nesrallah et al. concluded
that extended biopsy, with 14 cores, could improve
prostate cancer detection rate compared to the sex-
tant technique (11). Jones et al. noted, although in a
small number of patients, that the 24 core technique
as an initial strategy did not improve cancer detection
(12).

While many studies show that saturation
biopsy improves prostate cancer detection in patients
with suspicious findings in a first negative biopsy, it
does not seem to increase the cancer detection rate
as an initial technique. Our findings are in agree-
ment with these reports, as the 24 core initial biopsy
technique did not improve the overall prostate cancer
detection rate compared to the 10-core technique. In
our study, men with PSA < 10 ng/mL who received
an initial 24-core biopsy did not have a statistically
significant increase in Gleason 7 detection rate when
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compared to 10 core protocol at the same PSA level.
Furthermore, there was no difference in Gleason 8 and
9 detection rates between both biopsy protocols.

Scattoni et al. also showed that the 18 core
technique as an initial strategy demonstrated a higher
cancer detection rate, although not statistically sig-
nificant, than the 12 core protocol in men with PSA
< 10 ng/mL, but they did not find any difference in
the Gleason score (13). In a recent study, Scattoni
et al. showed that both the number and site of cores
have a great impact on prostate cancer detection and
concluded that cancer detection rates increased with
the increasing number of cores (14).

There are only few reports in the literature
that address the influence of increased biopsy sam-
pling on the detection rate of HGPIN and the cancer
risk associated with it in subsequent biopsies. Epstein
et al. report no relationship between the number of
cores sampled and the incidence of HGPIN in needle
biopsy (15).

However, Schoenfield et al. found an inci-
dence of 22% in HGPIN on the first saturation biopsy.
This finding was confirmed in our study, where the
HGPIN detection rate of 35.55% in men who had
initial saturation biopsies was one of the highest
reported in the literature (16).

Several studies have reported varying results
for the positive predictive value of HGPIN as a single
finding for prostate cancer detection in subsequent
biopsies (17,18). In the present study, the cancer
detection rate was significantly higher in patients
with multifocal HGPIN in the initial biopsy, than in
those with unifocal HGPIN (p = 0.001). The majority
of patients (78%) with multifocal HGPIN on initial
saturation biopsy were diagnosed with prostate cancer
on repeat saturation biopsy, of which 11.8% had clini-
cally insignificant cancer in prostatectomy specimens.
These findings have been confirmed by other studies
where multifocality of HGPIN is an independent
risk factor of prostate cancer in subsequent biopsies
(19).

Recently, few reports have proved that the
extended prostate biopsy scheme when compared
to the sextant technique, significantly improves the
correlation between needle biopsy and prostatectomy
Gleason score, and reduces the risk of upgrading to
a worse Gleason group at prostatectomy (20,21). In
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our study, Gleason score upgrading was significantly
higher in the 10-core protocol when compared to the
saturation technique. This finding is important since
most prostate cancer cases are now detected at an
early stage and at a low PSA level. Leite et al. also,
showed that extended prostate biopsies in men with
PSA <4 ng/mL increased the accuracy in tumor vol-
ume, Gleason score and stage, when comparing with
higher PSA values (22).

No difference in the detection of clinically
insignificant cancer in radical prostatectomy speci-
mens was observed between both biopsy protocols.
In addition to its interesting results, the present study
presents some limitations with the most obvious
being that we do not know how many cancers were
missed with either the 24 or 10 core technique. Thus,
our study is influenced by verification bias because
we cannot define the real diagnostic accuracy of our
biopsy schemes. Another limitation is that this study is
a retrospective audit with a non randomized design.

The present study did not show a real benefit
for the saturation biopsy protocol as an initial tech-
nique for the detection of prostate cancer. However,
it did show that an initial 24-core technique increased
the detection of multifocal HGPIN and improved
the concordance of Gleason grading between needle
biopsy and radical prostatectomy specimen, which is
crucial in therapeutic decision-making based on needle
biopsy.

CONCLUSIONS

Our findings add to the growing evidence
in the literature that an initial saturation (24-core)
prostate biopsy protocol does not improve the overall
cancer detection rate compared to the 10-core tech-
nique. Although 24-core prostate biopsy technique
improved the sensitivity of HGPIN detection espe-
cially in men with PSA levels less than 10 ng/mL,
it cannot be justified as the standard initial biopsy
technique. Patients with multifocal HGPIN on initial
saturation biopsy certainly warrant repeat saturation
biopsy since the great majority of them will be later
diagnosed with prostate cancer. Given the fact of its
safety profile, the 24-core prostate biopsy protocol
could probably be proposed as the initial technique



Prostate Cancer Detection and High Grade PIN

for a selected group of patients, such as younger men
with lower PSA levels who are candidates for cura-
tive treatment, or younger patients who have opted
for active surveillance. Further studies are certainly
needed in this field.
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EDITORIAL COMMENT

The search continues for the optimal number
of prostate biopsies to maximize clinical utility while
minimizing complications. The authors reported on
anon-randomized group of 379 men who underwent
transrectal prostate biopsy using either a 10 or 24-
core technique. No increased complications were
reported with the saturation technique. The detection
of prostate cancer (including Gleason grade 7) was
not statistically different between the two groups
while HGPIN was increased. A prior thorough review
publication (1) reported a median risk recorded in
the literature for cancer following the diagnosis of
HGPIN on needle biopsy is 24.1%, which is not much
higher than the general population and recommended
against rebiopsy based solely on HGPIN. The authors
in the current study report improved concordance
between biopsy and prostatectomy specimens when
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more biopsies were taken. In the face of no increased
cancer detection, the urologist must balance the im-
pact of potential increased complications, time, and
patient discomfort when deciding on prostate biopsy
technique.
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